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Introduction

Understanding individual decision-making is fundamental to understanding eco-
nomic and societal processes, as individuals play a pivotal role in markets and soci-
ety. For instance, via direct or indirect investments, individuals move stock markets,
steer expenditures and influence corporate decisions. By engaging in or abstaining
from social distancing, complying with or undermining mandated protection mea-
sures, and deciding whether to be vaccinated or not, individual behavior shapes the
course of pandemics. Through the extent to which individuals engage in moral be-
havior, they determine the response to existential threads that require collective and
cooperative action, such as measures against climate change.
A thorough understanding of individual decision-making not only helps to un-

derstand economic and societal processes, but also how to address the challenges
that come with them. Understanding how individuals make investment decisions
helps to assess the influences and dangers of increasing wealth inequality and can
motivate changes to governmental systems like pension schemes. Understanding in-
dividual’s responses towards vaccinations and protection measures help to design
more effective and accepted measures to mitigate pandemics. Understanding how
individuals make moral decisions and the extent to which such behavior is malleable
helps to design effective interventions and regulations that address climate change.
This dissertation contributes to a better understanding of individual decision-

making by presenting four independent research papers that study the determinants
and consequences of individual decision-making. Each paper conducts a positive
analysis of behavior, attempting to enhance our understanding of how individuals
actually make decisions instead of providing arguments about how they should make
decisions. To do so, the papers combine theoretical frameworks modeling individ-
ual behavior with the rigorous testing of these frameworks using behavioral experi-
ments and surveys. The use of formal theoretical frameworks allows the formulation
of behavioral predictions that can be empirically tested while making explicit the as-
sumptions and conditions required to derive the predictions. Experiments are then
used to test the predictions because they are one of social science’s foremost tools
to measure individual behavior and establish causality (Falk and Heckman, 2009).
Specifically, the dissertation investigates decision-making in the domains of fi-

nancial investment choices, decisions and attitudes around vaccinations in the con-
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text of the COVID-19 pandemic, and moral behavior. It draws insights and applies
methods from behavioral economics, household finance and social psychology. The
first two chapters focus on social identity, i.e., the idea that people’s identity – the
concept of how they are – depends on the groups they are members of. The chapters
show how identification processes help to understand financial decisions and polar-
ization around vaccination decisions. The third and fourth chapter focus on moral
behavior, studying the influence of image concerns – individuals’ desire to signal
to others and maintain to themselves that they are generous, caring, or generally
“morally good,” – on moral decision-making and how people resolve moral dilemma
situations. Below, I briefly summarize each chapter.

Chapter 1: Proud to Not Own Stocks: How Identity Shapes Financial Decisions.
Chapter 1, which is joint work with Christian Zimpelmann, investigates individuals’
decision to invest in the stock market. This decision is one of the most important
financial decisions of households, as stock investments offer substantially higher ex-
pected returns than other asset classes at the expense of increased short-run volatil-
ity (Jordà et al., 2019). Interestingly, a large fraction of individuals around the world
do not invest in the stock market (Gomes, Haliassos, and Ramadorai, 2021).
In the chapter, we propose an explanation for this widespread aversion behavior:

identity concerns induced by people’s negative views of stockholders lead them to
avoid stock investments. To show the influence of people’s negative views on invest-
ment behavior, we first measure people’s views using surveys we conduct with nearly
8,500 individuals from eleven countries. We find that a large fraction of respon-
dents in all countries views stockholders negatively – they are perceived as greedy,
gambler-like, and selfish individuals. In two experiments, we then provide experi-
mental evidence that such perceptions of identity-relevant characteristics causally
influence financial decision-making: if people view stockholders more negatively,
they are less likely to choose stock-related investments. Moving to field data, by
linking survey and administrative data, we show that negative perceptions strongly
predict households’ stock market participation, more so than leading alternative de-
terminants. Our findings provide a novel explanation for the puzzlingly low stock
market participation rates around the world, new perspectives on the malleability of
financial decision-making, and evidence for the importance of identity in economic
decision-making.

Chapter 2: The Association Between Vaccination Status Identification and So-
cietal Polarization. In Chapter 2, which is joint work with Philipp Sprengholz,
Lars Korn, Cornelia Betsch, and Robert Böhm, we investigate polarization behavior
around COVID-19 vaccinations. Before the COVID-19 pandemic, whether to vacci-
nate oneself was largely considered a health decision. However, as the pandemic
progressed, public discord between those vaccinated and those unvaccinated for
COVID-19 has intensified globally, and the decision to vaccinate became morally
loaded.
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We propose that identification processes play a key role in the perceptions and
behaviors that fuel this intergroup conflict between vaccinated and unvaccinated.
Using panel data from 3,267 vaccinated and 2,038 unvaccinated respondents in
Germany and Austria, we test whether identification with one’s vaccination status is
associated with current societal polarization. We find that vaccination status iden-
tification (VSI) explains substantial variance in a range of polarizing attitudes and
behaviors, such as discrimination experiences and behavior. VSI was also related to
higher psychological reactance toward mandatory vaccination policies among the
unvaccinated. Similarly, higher levels of VSI reduced the gap between intended and
actual counter-behaviors over time by the unvaccinated. Our results highlight the
importance of VSI for predicting behavioral responses to vaccination policies and
suggest the need for identity-based interventions and de-escalating strategies to in-
crease the acceptance and effectiveness of vaccination campaigns.

Chapter 3: Eliciting Moral Preferences under Image Concerns: Theory and Ex-
periment. In Chapter 3, which is joint work with Roland Bénabou, Armin Falk,
and Jean Tirole, we study how image concerns interact with features of the deci-
sion environment. We focus on two key features of decision environments: single
versus multiple simultaneous decisions and certainty versus uncertainty of the con-
sequences. Using direct elicitation versus multiple-price-list or, equivalently, Becker-
DeGroot-Marschak schemes as exemplars of different features, we characterize in a
theoretical model how image-seeking inflates prosocial giving. We show that the sig-
naling bias induced by image concerns relative to true preferences depends on the
interaction between the elicitation method and visibility level: it is greater under di-
rect elicitation for low image concerns and greater under multiple-price-list/Becker-
DeGroot-Marschak schemes for high ones. We then test the model’s predictions in an
experiment with life-saving donations and find the predicted crossing effect. Our re-
sults argue for caution in interpreting standard estimates of moral preferences from
experiments or contingent-valuation surveys and provide guidance for maximizing
public-goods contributions and image or reputational manipulations.

Chapter 4: Ends versus Means: Kantians, Utilitarians and Moral Decisions. In
Chapter 4, which is joint work with Roland Bénabou and Armin Falk, we study peo-
ple’s moral behavior in situations where the two most influential moral theories,
Consequentialism and Deontological ethics, differ in the actions they postulate as
morally right. The Consequentialist view postulates that choosing the morally right
action should be based on the ends resulting from the action. In contrast, the Deon-
tological view postulates it should be based on the conformity of the means involved
with some overarching notion of duty.
Using experiments, we design a series of games that induce ends-versus-means

tradeoffs, including a real-stakes version of the classical trolley dilemma. We sup-
plement these games with six classical self-versus-others choice tasks, allowing us
to relate consequential/deontological behavior to standard measures of prosociality.
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Across the ends-versus-means tradeoff situations, we find a sizeable prevalence (20
to 40%) of non-consequentialist choices by subjects but no evidence of stable indi-
vidual preference types across situations. In particular, trolley behavior predicts no
other ends-versus-means choices. Instead, which moral principle prevails appears to
be highly context-dependent. In contrast, we find a substantial level of consistency
across self-versus-other decisions, but individuals’ degree of prosociality is unrelated
to how they choose in ends-versus-means tradeoffs that only affect others. Our find-
ings highlight the relevance of deontological considerations for decision-making but
also the challenges of using moral dilemmas to predict moral behavior.
Taken together, the chapters of this thesis produce two key insights that advance our
understanding of individual decision-making. First, they show that social identity
is a powerful concept to explain behavior. Identification processes can explain a
wide array of behaviors related to financial decisions and vaccinations, two domains
which previously have not been considered as relevant to social identity. Second,
they show that moral behavior is more malleable and to a higher degree shaped by
the situation context than previously acknowledged. Not only do image concerns
influence the extent of moral behavior, but these concerns interact with the decision
environment. Similarly, individuals appear to resolve moral dilemmas depending on
the decision context rather than according to some underlying moral principle.
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Chapter 1

Proud to Not Own Stocks: How Identity
Shapes Financial Decisions⋆

Joint with Christian Zimpelmann

1.1 Introduction

The decision to invest in the stock market is a central element of households’ finan-
cial decision-making. Stock investments offer substantially higher expected returns
than other asset classes at the expense of increased short-run volatility (Jordà et al.,
2019). They are thus widely recommended by financial experts as a vital aspect
of households’ long-term saving strategies (e.g., for retirement). Nevertheless, in al-
most all countries, the majority of households do not invest in stocks (Gomes, Halias-
sos, and Ramadorai, 2021). Widespread avoidance persists even among wealthy
households and remains largely unexplained by classical preference- or constraint-

⋆ An earlier version of this chapter has appeared as CRC TR 224 Discussion Paper No. 380 and as
ECONtribute Discussion Paper No. 206.
Acknowledgements:We thank Peter Andre, Kai Barron, Roland Bénabou, Robert Böhm, Felix Chopra,
Simon Cordes, Armin Falk, Timo Freyer, Evan Friedman, Nicola Gennaioli, Katrin Gödker, Arkadev
Ghosh, Andreas Grunewald, Laurenz Günther, Paul Heidhues, Chui Yee Ho, Zwetelina Iliewa, Michael
Kosfeld, Botond Kőszegi, Christine Laudenbach, Maximilian Müller, Axel Niemeyer, Suanna Oh,
Christopher Roth, Felix Rusche, Farzad Saidi, Paul Smeets, Frederik Schwerter, Mark Spils, and Florian
Zimmermann for helpful comments and discussions. Funded by the Deutsche Forschungsgemeinschaft
(DFG, German Research Foundation) under Germany’s Excellence Strategy - EXC 2126/1- 390838866.
Support by the German Research Foundation (DFG) through CRC TR 224 (Project A01 and C01) is
gratefully acknowledged.
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research transparency.
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based explanations.1 The resulting underdiversification of households’ portfolios has
major implications for societal challenges such as wealth inequality, financial sta-
bility, and the design of retirement pension systems (e.g., Fagereng, Gottlieb, and
Guiso, 2017; Kuhn, Schularick, and Steins, 2020).
Despite the potential advantages of stock investments for households and their

importance to society, the media frequently characterize stock investors in ways
commonly considered to be objectionable or repulsive. For instance, movies such
as the 1987 classic “Wall Street” or the more recent “Wolf of Wall Street” provide
vivid examples of stock investors and brokers as selfish individuals willing to take
extreme risks at the expense of others. Likewise, popular books about stock market
investing describe investors as highly motivated by greed (Shefrin, 2002; Nofsinger,
2017).
This paper investigates how people view stockholders and how these views influ-

ence financial decision-making. Using large-scale surveys conducted in eleven coun-
tries, we document widespread negative perceptions of stockholders. To conceptual-
ize the relationship between perceptions and choice behavior, we develop a theoret-
ical framework in which people care about the characteristics of individuals making
similar decisions to themselves. This form of identity concern leads people to expe-
rience disutility if they associate themselves through their decisions with a group
they perceive to have negative character traits. Testing the framework’s predictions
in two preregistered experiments, we provide evidence that subjects’ perceptions of
stockholders causally drive financial decisions. Extending the analysis to field data,
we demonstrate that perceptions predict households’ stock market participation as
identified by administrative data.2
In the first step of our empirical analysis, we measure individuals’ perceptions

of stockholder and non-stockholder characteristics using surveys. Guided by our
framework, we focus on identity-relevant characteristics, i.e., character traits that
are important to people. To select relevant traits, we provide participants (N = 194)
with a set of traits, asking them to rate how important each trait is to them and how
strongly they associate them with stockholders. We find that the traits greed, being
a gambler, and selfishness are rated highest along these two dimensions.
We then measure individuals’ perceptions of stockholders and non-stockholders

with respect to these three traits using surveys we fielded to 3,272 Dutch respon-

1. As an example, among all households in the Netherlands with a net balance of at least 60,000
€ in financial assets (top 20% quantile), 55% do not have stock holdings. Instead, their assets are
concentrated in banking and saving accounts. See Guiso and Sodini (2013) for similar evidence in
other countries. Explaining such behavior through risk attitudes requires implausibly high degrees of
risk aversion (Heaton and Lucas, 2000).

2. Identity concerns induced by negative views operate even in private, which is important
because investment decisions are mostly unobserved by others. While presumably amplified when
choices are observable, we show the relevance of identity concerns for financial decisions when choices
are made anonymously.
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dents of the LISS panel and 5,130 respondents living in Australia, Germany, Italy,
Japan, Mexico, South Korea, Spain, Sweden, United Kingdom, and the United States
(N ≈ 500 per country). The LISS panel builds upon a probability sample of the Dutch
population, employing special efforts to ensure that the sample is representative of
the population. The samples from the other countries are quota-representative with
respect to age and gender. In the surveys, respondents consider stockholders and
non-stockholders of their respective countries and separately rate how they perceive
the individuals of each group with respect to the three character traits greed, being
a gambler, and selfishness. Since we empirically validate that these traits are consid-
ered negative traits, comparing ratings between groups reveals whether respondents
view one group more negatively.
We document that large fractions of respondents view stockholders negatively.

In all eleven countries, stockholders are rated significantly more greedy, gambler-
like, and selfish than non-stockholders (p< 0.001 in each country). Averaging over
the three traits, between 49% and 81% of respondents rate stockholders strictly
more negative than non-stockholders. In a series of robustness checks, we replicate
widespread negative perceptions using alternative elicitation methods and framing
variations. For instance, respondents rate stockholders also significantly more nega-
tively when considering positively framed characteristics. We also verify that nega-
tive perceptions do not simply measure a lack of stockmarket knowledge or financial
numeracy.
In the second step of our analysis, we test a key prediction of our framework:

since people view stockholders negatively, whether a decision is associated with the
stock market should influence their decision-making. An ideal test of this prediction
compares the choice behavior of individuals between two identical investments that
only differ in their association with the stock market. In reality, however, stock in-
vestments differ from other investments in many relevant aspects, such as expected
returns, costs, and uncertainty. We thus conduct an experiment (US, N = 515) to
test whether people dislike stock investments relative to non-stock investments even
when all outcome-related features are held constant, a type of behavior we label
stock market aversion.
In our experiment, we employ a simple incentivized investment choice in which

subjects repeatedly choose between a safe and a risky option. Choosing the safe op-
tion yields an amount with certainty while choosing the risky option yields a high or
low payoff with equal probability. In two treatments, we vary how the options are de-
scribed to subjects. In the Stock Description treatment, the risky option is described
as an investment whose outcomes are associated with the stock market, i.e., based
on past stock performances. In the Draw Description treatment, the risky option is
instead described as an investment whose outcomes depend on a random draw. The
safe option is described as abstaining from the respective investment. Since the de-
scriptions of options are the only difference between the treatments, the underlying
probabilities and payoffs are identical across treatments. By design, both descrip-
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tions are of similar length and complexity. We are thus able to identify the effect
of varying the association of an investment on behavior, keeping outcome-related
features constant.
We find a 27% decrease in subjects’ likelihood of choosing the risky option when

the option is described as a stock investment instead of an investment in the outcome
of a random draw (p< 0.001). Notably, the fraction of subjects who refuse to choose
the risky option in any decision almost doubles, from 19% in the Draw Description
treatment to 36% in the Stock Description treatment. Using additional within-subject
variation in the descriptions reveals that almost 40% of subjects are stock averse.
These participants are willing to invest under the Draw Description but exhibit a
strictly lower willingness to invest under the Stock Description. Accordingly, we find
support for the prediction of our framework that the mere association of an option
with the stock market leads to aversion.
In a third step, we provide causal evidence that subjects’ negative perceptions of

stockholders are responsible for the documented stock market aversion. To establish
causality, we conduct an experiment (US, N = 548) in which we exogenously shift
subjects’ perceptions and measure the shift’s impact on their decision-making. For
each subject, we randomly drew ten stockholders and ten non-stockholders out of
a separate sample of 272 stockholders and non-stockholders that allocated money
between themselves and a charity. We then inform subjects about the difference
in donation behavior between the stockholders and non-stockholders of their draw,
leading to between-subject variation in the direction and magnitude of the gener-
ated information. For example, some subjects received the information that in their
draw, stockholders donated 10% more to the charity than non-stockholders, while
others were informed that in their draw, non-stockholders donated 30% more. After
providing the information, we elicit subjects’ perceptions and ask them to choose
whether to bet on risky options described as a stock investment using the choice
paradigm employed in the previous experiment.3 Since deciding how much to do-
nate instead of taking for oneself is a signal about prosociality, we expect the infor-
mation to shift subjects’ perceptions.
We find that providing subjects with information on the difference in donation

behavior between stockholders and non-stockholders significantly influences their
perceptions, and crucially, their investment decisions. The stronger the signal that
stockholders donated more, the less negatively the subjects view stockholders com-
pared to non-stockholders (p< 0.001). This shift in perception translates into be-
havior: a 10 pp. increase in the donation difference favoring stockholders increases
the likelihood of investments in the stock option by 0.9 pp. (p= 0.028). This effect

3. Subjects might update about factors influencing investment behavior that are unrelated to
perceptions. Using our controlled decision environment allows us to abstract from these effects. For
instance, even if the information changes subjects’ beliefs regarding the profitability of actual stock
investments, the returns of the stock decision are fixed in our experiment.
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is sizable since a one standard deviation increase in the signal mitigates the effect
of varying descriptions found in the previous experiment by 25%. Employing an in-
strumental variable approach, we estimate that a one standard deviation decrease
in subjects’ negative perception of stockholders causally increases investments in
the stock option by 14-16 pp. (from an average of 45%). We conclude that negative
perceptions are a key contributor to the stock market aversion documented in our
experiments.
In a follow-up survey conducted several days later, we show that the treatment

variation persistently changes subjects’ perceptions of stockholders and influences
intentions to invest their own money in the stock market. Subjects who receive the
information that stockholders donated more perceive stockholders as less selfish
and report a higher intention to invest than those who received the information that
non-stockholders donated more (p< 0.01). Furthermore, we purposefully framed
the follow-up differently to obfuscate the relation to the main experiment. Since we
observe that subjects do not perceive a connection between the main experiment
and follow-up, experimenter demand effects cannot explain these results (Haaland,
Roth, and Wohlfart, 2023).
Extending our analysis to field data, we demonstrate that negative perceptions

(i) significantly predict stock market participation revealed through administrative
records and (ii) are quantitatively important compared to leading alternative deter-
minants of investment decisions proposed in the literature. Using the LISS panel en-
ables us to link subjects’ perceptions of stockholders to their asset allocations based
on tax records provided by Statistics Netherlands. To assess the importance of per-
ceptions in predicting investment decisions, we link our survey in the LISS panel
with previous questionnaires to obtain measures of subjects’ risk aversion, beliefs
regarding stock returns, financial numeracy, general trust, political orientation, am-
biguity aversion, and likelihood insensitivity.
Our results show that negative perceptions of stockholders strongly predict stock

market participation. Controlling for alternative determinants and demographic
variables, a one standard deviation increase in negative perceptions is associated
with a 4.8 pp. decrease in the likelihood of owning stocks. This is a considerable
effect size because only 23% of our sample owns stocks. Moreover, the coefficient
is larger than the marginal effects of almost all other determinants; for instance, it
is 33% larger than the standardized coefficient of risk aversion. We further show
the generalizability of our results in the surveys we fielded to the ten other coun-
tries. Using self-reported stock market participation as dependent variable, we find
a significant negative relationship in nine out of ten countries. In a regression with
country fixed-effects, a one standard deviation increase in negative perceptions is
associated with a 6.9 pp. decrease in stock market participation.
In a series of additional analyses, we highlight the importance of people’s per-

ceptions of stockholders for attitudes and behavior beyond financial decisions. First,
non-stockholders distribute twice as much money to non-stockholders than to stock-
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holders in an incentivized allocation decision. The more negatively subjects view
stockholders, the more strongly they exhibit this type of in-group favoritism. Sec-
ond, non-stockholders hold highly polarized opinions regrading the extent to which
financial markets should be taxed and regulated. Even after controlling for factors
such as subjects’ political orientation and redistribution concerns, negative percep-
tions explain the level of support for increases in taxation and regulation. Third, we
examine misreporting behavior in surveys using our linked survey-admin data. Our
framework suggests that individuals potentially misreport holding risky financial
assets to avoid identity conflicts. Consistent with this hypothesis, we observe that
30% of stock-owning households report not owning stocks in the survey. Importantly,
negative perceptions predict this type of misreporting: a one standard deviation in-
crease in negative perceptions is associated with a 4.5 pp. decrease in (correctly)
reporting being a stockholder.
Turning to potential determinants of observed negative perceptions of stockhold-

ers, we find evidence consistent with the stereotypes model of Bordalo et al. (2016).
In the model, people overweight a group’s representative types, thereby exaggerat-
ing actual group differences. We show that stockholders self-assess as more greedy,
gambler-like, and selfish and behave more selfishly than non-stockholders, but these
differences are small and concentrated in the tail: stockholders are relatively more
likely among very greedy, selfish, and gambler-like individuals. The model then pre-
dicts that perceptions are stereotypical – exaggerated representations of reality –
and we indeed find that subjects significantly overestimate the actual differences
when asked to predict them.
This paper makes several contributions to the literature. First, our paper con-

tributes to research on the determinants of stock market participation. Previous lit-
erature has primarily focused on explaining people’s stock aversion through pref-
erences and beliefs related to investment outcomes as well as constraints (Gomes,
Haliassos, and Ramadorai, 2021).⁴ However, stock averse behavior is prevalent in
our experiments although outcome- and constraint-based factors are held constant.
Hence, we demonstrate that previous explanations neglect an important factor driv-
ing stock aversion and provide evidence that people’s negative perceptions of stock-
holders cause this type of behavior.
A number of studies have examined factors predicting investment behavior unre-

lated to the potential outcomes and constraints of investments. The identity-based

4. Preference-based explanations investigate how different weightings of outcomes induced by
risk-, ambiguity- (e.g. Dimmock et al., 2016), loss averse (Barberis, Huang, and Thaler, 2006) or
likelihood insensitive preferences (Dimmock, Kouwenberg, and Wakker, 2016) influence stock market
participation. Belief-based explanations have focused on factors such as return beliefs (e.g. Giglio et al.,
2021) or optimism (Puri and Robinson, 2007). Constraint-based explanations postulate that factors
such as fixed costs of participation (Vissing-Jorgensen, 2004), limited stock market literacy (e.g. van
Rooij, Lusardi, and Alessie, 2011) and cognitive function (Grinblatt, Keloharju, and Linnainmaa, 2011)
prevent people from investing in the stock market.
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mechanism proposed in our study provides new ways for interpreting these empiri-
cal patterns. Kaustia and Torstila (2011) argue that personal valuesmatter for invest-
ment decisions by showing that political orientation is correlated with stock market
participation in Finland. Our framework and evidence document a precise mecha-
nism of how values shape investment choices. Another strand of literature finds that
cultural background, social interactions and social involvement matter for financial
decision-making (Haliassos, Jansson, and Karabulut, 2017; Kuchler and Stroebel,
2021). Our framework suggests a specific channel through which culture and social
influences matter: they shape people’s perceptions of stockholders, which in turn
influence their behavior. Furthermore, a nascent literature investigates how anti-
finance sentiments influence investment behavior (Grosfeld, Rodnyansky, and Zhu-
ravskaya, 2013; D’Acunto, Prokopczuk, andWeber, 2019; D’Acunto, 2020; Lenz and
Mayer, 2023). While these studies consider individuals’ trust in financial markets as
a potential mechanism predicting stock market participation (Guiso, Sapienza, and
Zingales, 2008), anti-finance sentiments fostering negative images of stockholders
provide an alternative rationale for the documented patterns.
Second, we contribute to the emerging literature on the relationship between

identity and economic behavior (Akerlof and Kranton, 2000; Shayo, 2020). Iden-
tity has been found relevant for workers’ productivity in firms (Hjort, 2014; Ghosh,
2022), consumption choices (Atkin, Colson-Sihra, and Shayo, 2021), and labor mar-
ket supply (Oh, 2021).⁵ Bauer and Smeets (2015) find that investors’ degree of iden-
tification with socially responsible investments is associated with a larger wealth
share invested in these assets. We show that identity concerns causally influence in-
vestment behavior and contribute conceptually by linking identity concerns to peo-
ple’s perceptions of groups making similar decisions.⁶
Third, we add to the literature studying people’s perceptions of others (Bursz-

tyn and Yang, 2022), such as perceptions about income (Cullen and Perez-Truglia,
2022), political opinions (Ahler, 2014) and gender (Bordalo et al., 2019). We study
people’s perceptions of character traits of others, and show the relevance of these per-
ceptions for an important household decision. By showing that people’s perceptions
of stockholders are stereotypical, we relate to the economic literature on stereo-
types (Bordalo et al., 2016). This literature typically considers group categoriza-

5. More generally, identity influences behavior in settings such as judicial decisions (Shayo
and Zussman, 2011), women’s income (Bertrand, Kamenica, and Pan, 2015), and conflict (Depetris-
Chauvin, Durante, and Campante, 2020).

6. A related idea is that people care about the characteristics of others or themselves and use
behavior as signaling devices (Bénabou and Tirole, 2006, 2011). These image or reputational con-
cerns have been shown as influential in both private/anonymous settings (Grossman and van der
Weele, 2017; Bursztyn et al., 2020; Falk, 2021; Mechtenberg et al., 2022; Schneider, 2022) and when
observed by others (e.g., Ariely, Bracha, and Meier, 2009). In addition, status concerns (Bursztyn
et al., 2018) and social pressure (Bursztyn and Jensen, 2017) have been shown to influence economic
behavior.
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tions wherein changing group membership is impossible (e.g., ethnicity) or takes
considerable effort (e.g., nationality). In contrast, we show that in a setting where
groups are based on actions, and thus easily changeable, strong stereotypical beliefs
are prevalent and causally influence decisions. A recent study combining identity
and stereotypes in a theoretical framework of endogenous group choice is Bonomi,
Gennaioli, and Tabellini (2021). We empirically document the connection between
identity, stereotypes, and financial decision-making.

1.2 Conceptual framework

In this section, we formalize the idea that people’s perceptions of other people’s
character traits matter for their decision-making. We use the framework to develop
our hypotheses and guide our analyses in the next sections.
An individual i has to take an action a out of a set of available actions A. Each ac-

tion a is characterized by a state-contingent prospect za = (E1 : x1, E2 : x2 . . . ) yield-
ing outcome xj if event Ej occurs. Individual i’s utility of the prospect is a flexible
function ui(za) which captures the various outcome-based forms of belief formation
and uncertainty attitudes proposed by the literature (risk- or ambiguity aversion,
loss aversion, etc.).⁷
Individuals in our framework not only care about the outcomes of their actions,

but also about their identity – their concept of who they are. A large literature in
psychology (Burke and Stets, 2009; Stets and Serpe, 2013) shows that identity is
group-based, i.e., people think of themselves in terms of groups that they belong
to. There exists a set of groups G to which individuals can belong to and potentially
identify with. Group membership in our setting is defined through the actions that
members take, meaning that individuals categorized by a group share some unique
group-defining feature related to the action set. Let g : A→ G denote a mapping
indicating which group is associated with each action.
Individuals are characterized by a set of attributes or traits (q1, q2, . . . , qH), which

influence behavior and attitudes. We focus on identity-relevant characteristics, i.e.,
individuals care about whether they and others have these characteristics. For ex-
ample, traits related to morality are central to people (Wojciszke, Bazinska, and Ja-
worski, 1998; Goodwin, Piazza, and Rozin, 2014; Strohminger and Nichols, 2014).
We assume each trait is evaluated on a numerical scale, which higher values indicat-
ing a more positive evaluation and individuals care about the average q̄ of the set of
identity-relevant traits.⁸

7. In particular, ui(za) might depends on her weighting function over the events (where subjec-
tive probabilities are a special case for subjective expected utility maximizers), as well as her prefer-
ences over outcomes and endowments.

8. Our predictions remain unchanged if we instead assume that people care about a unidimen-
sional score based on all traits, with each trait monotonically influencing the score.
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Importantly, individuals have identity concerns: they seek to uphold a positive
identity. Because identity is based on group membership, identity concerns operate
through how individuals evaluate the traits of others. For simplicity, we assume that
people care about the average value of the identity-relevant characteristics within
a group, however this can be easily expanded to capture more flexible aggregation
functions. Accordingly, for a given action a, individual i forms a belief over the char-
acteristics of members of group g: Êi [q̄ | g(a)]. The key element of our framework
is then that associating oneself through an action with a group that is perceived as
negative (positive) creates negative (positive) utility:

Ui(a) = ui(za) + θ Êi [q̄ | g(a)] .

Because people’s identity is based on their group memberships and they desire
to uphold a positive identity, joining a negatively perceived group creates an iden-
tity conflict and thus disutility.⁹ The importance of this type of identity-based utility
relative to outcome-based utility ui(za) is captured by the parameter θ . Since it con-
cerns people’s identity, action do not have to be visible to others for identity-based
utility to matter.1⁰ Hence, how people view others may influence their decisions
even for decisions that are predominantly unobserved by others, such as investment
decisions.
In the context of investment decisions, there exists the group of stockholder S

and non-stockholder NS, defined by whether an individual owns stocks or not. Then,
actions based on investing in the stock market, such as buying shares of a mutual
fund, putting money in stocks of a specific company, or engaging in options trading,
are all associated with the group of stockholders. Suppose individuals can either
invest a= I or not invest a= NI in the stock market; hence g(I)= S and g(NI)= NS.
Maximizing Ui(a), individual i chooses a= I if and only if

ui(zI) − ui(zNI) ≥ θ
�

Êi [q̄ | NS] − Êi [q̄ | S]
�

.

That is, even if the potential material gains from investing are large, people will
abstain from investing if the group of stockholders is viewed as sufficiently negative
compared to the group of non-stockholders.
Our framework makes two key testable predictions. The first one builds on the

idea that the influence of identity concerns depends on which actions are associated
with which groups. The attractiveness of an action should, hence, depend on which
group the action is associated with.

9. This mechanism is similar to violations of group prescriptions (e.g., gender roles), which can
create “anxiety and discomfort in oneself” (Akerlof and Kranton, 2000).

10. It thus differs from status concerns – the desire to signal high income or wealth to others
(Heffetz and Frank, 2011).
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Prediction 1. Assume there are two distinct groups G1 and G2, over which percep-
tions differ such that G1 is perceived more positive (Êi [q̄ | G1]> Êi [q̄ | G2]). Chang-
ing the association of an action a from group G1 to G2, keeping all other aspects
constant, reduces the attractiveness of a.
Holding the association of actions and groups fixed, our framework furthermore

predicts that identity concerns depend on people’s views of the respective groups.
The second prediction, thus, states that the attractiveness of an action is directly
influenced by people’s views of the group associated with the action.
Prediction 2. Suppose action a is associated with group G. If the perception of the
characteristics of the individuals belonging to G becomes more positive (negative),
the attractiveness of action a increases (decreases) relative to other actions not as-
sociated with G.
A necessary condition for identity concerns to be relevant for the decision to

invest in stocks is that people’s views of stockholders and non-stockholders differ. In
the next section, we identify identity-relevant characteristics and measure people’s
views of stockholders and non-stockholders over these characteristics. Based on the
results, we test the predictions of our framework in two experiments in Section 1.4.

1.3 The prevalence of negative perceptions of stockholders

In this section, we document people’s view of stockholders by measuring their per-
ceptions of identity-relevant characteristics of stockholders and non-stockholders.
We start by describing the data sources in Section 1.3.1, introduce our method of
measuring perceptions in Section 1.3.2, and provide the results in Section 1.3.3.

1.3.1 Data

We elicit people’s views of stockholders using surveys, drawing from two samples
with complementary advantages. Our primary sample focuses on a single country,
the Netherlands, and contains a broad range of measures for a large and represen-
tative population sample. Our secondary sample covers ten countries with different
cultural and institutional backgrounds, allowing us to assess the generalizability of
our findings.

Netherlands. For the Netherlands, we fielded two surveys to the LISS (Longitu-
dinal Internet studies for the Social Sciences) panel. The panel is based on a true
probability sample of the Dutch population drawn from the population registers
in collaboration with Statistics Netherlands (CBS) and administered by Centerdata
(Tilburg University).11 We focus on participants of the panel who report to be the

11. Special efforts are made to ensure that the panel represents the adult Dutch population. For
example, devices are provided to participates who otherwise would lack access.
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main financial decision-maker of their respective household. In total 3,272 panelists
participated in our first survey in which we elicited their views of stockholders. In ad-
dition, we subsequently fielded a second survey to 1,592 non-stockholders to obtain
supplementary measures. See Appendix Table 1.B.2 for a summary of demographic
characteristics. We chose the LISS panel due to the following three key features that
make it ideally suited for our purpose. First, it allows us to measure people’s views
of stockholders among a broad population sample. Second, we can link participants’
responses to Dutch administrative data, which includes information on financial
assets of the respective households based on tax records. Third, we can link partici-
pants’ responses to other surveys fielded to the LISS panel. Through these features
we obtain a rich set of individual level measures.

Cross-country. To measure people’s views more broadly around the world, we
fielded a short survey to individuals living in ten countries in cooperation with the
survey company Bilendi. In total, we have data from 5,130 respondents, around 500
in each of the following countries: Australia, Germany, Italy, Japan, Mexico, South
Korea, Spain, Sweden, United Kingdom, and the United States. Samples are repre-
sentative for each country with respect to age and gender based on quota sampling.
See Appendix Table 1.B.3 for a summary of demographic characteristics. Surveys
were translated and back-translated by professional translators. Rare cases of dis-
agreements were resolved by a third translator.

1.3.2 Measurement

Section 1.2 formulates two conditions for a character trait q to influence decisions
related to the stockmarket. First, the trait needs to be identity-relevant. Second, sub-
jects need to perceive differences in the extent to which they associate it with the
group of stockholders and non-stockholders (in our framework with respect to trait
h: Êi [qh | S] ̸= Êi [qh | NS]). Based on these conditions, we identified a list of eight
potential character traits through a search in media (articles, books and movies). We
then conducted a pre-test to select three character traits based on the twomentioned
conditions, see Appendix 1.C for details. We selected the following traits which be-
longed to the top four traits for each criterion, supplemented with accompanying
definitions:12

Greed A strong wish to continuously get more of things like wealth, possessions or
social values.

Gambler A person that shows the tendency to risk money or other stakes in the
hope of being successful.

12. The definitions were based on established psychological formulations, which we slightly al-
tered to increase comprehension. We circulated the definitions among experts and non-experts to
ensure that they were both internally valid and easily understood.
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Selfishness Being willing to accept negative consequences for other people or the
environment to gain a personal advantage as a result.

Elicitation. To elicit perceptions of stockholders, we asked subjects to consider the
entire adult population of their respective country to be divided into two groups:
those who hold any risky financial assets and those who do not. We provided sub-
jects with the precise list of assets considered risky financial assets. The categoriza-
tion is based on the corresponding tax category in the Netherlands, ensuring that
Dutch subjects are familiar with the categorization. Since the assets categorized as
risky financial assets are typically traded on the stock market, we will use the terms
“stockholder” and “has risky financial assets” interchangeably. We justify in more
detail our choice of defining stockholders and provide evidence that subjects under-
stand the definition well in Appendix 1.D. Subjects then stated separately for the
group of stockholders and non-stockholders their assessment for each trait (‘People
who (do not) own risky financial assets are on average ...’) on a scale from 0 ‘totally
disagree’ to 10 ‘totally agree’. We chose this measurement because it is easily under-
stood by subjects and straightforward to answer, allowing us to include it even in
short surveys.13

Variables. Through these trait ratings, we obtain a measure of how subjects per-
ceive the characteristics of each group. We define subjects’ average negative percep-
tions about stockholders/non-stockholders as the average rating of each group over
the three trait. To obtain a single measure, we define negative views about stockhold-
ers as the difference between subjects’ average negative perceptions of stockholders
and their average negative perceptions of non-stockholders.1⁴ We label the variable
“negative views” because the three selected traits are framed negatively. While, in
general, these traits may also have positive aspects, subjects view them predomi-
nantly negatively (see Appendix 1.C). Hence, higher values indicate that subjects
view stockholders more negatively relative to non-stockholders.

1.3.3 Results

Netherlands. Figure 1.1 Panel A shows the distribution of subjects’ ratings of stock-
holders and non-stockholders for the three traits greed, gambler, and selfishness
in the Netherlands. Higher values indicate that the respective group is rated more
greedy, gambler-like and selfish. For all three traits, the distribution for stockhold-
ers lies to the right of the non-stockholder distribution, indicating that stockholders

13. For these reasons, similar trait ratings have been employed in the context of political ideology
in political science (e.g., Iyengar, Sood, and Lelkes, 2012; Hobolt, Leeper, and Tilley, 2021)

14. Our results do not rely on averaging over traits. In particular, our analyses in Section 1.5 yield
similar results if we consider each trait separately.
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are rated more negatively (p< 0.001, Kolmogorow-Smirnow test)1⁵. On the indi-
vidual level, a large fraction of subjects rates stockholders strictly more negatively
than non-stockholders (64% for greed, 81% for gambler, and 47% for selfishness,
p< 0.001, Wilcoxon signed-rank test). Moreover, ratings between traits are highly
correlated and show a high degree of internal consistency (Cronbach’s α= 0.80 for
stockholder and α= 0.86 for non-stockholder ratings). Comparing average negative
perceptions, we observe that 81% of respondents rate stockholders more negatively
than non-stockholders. In conclusion, subjects in the Netherlands hold substantial
negative views about stockholders.

Cross-country. Panel B of Figure 1.1 shows that negative views about stockhold-
ers are not limited to the Netherlands. For our set of eleven countries, the fig-
ure displays subjects average negative perceptions about stockholders and non-
stockholders. In every country, stockholders are rated more negatively on average
than non-stockholders, often by more than 50%. These differences are significant
in every instance (p< 0.001, Wilcoxon signed-rank test). In the Appendix, Figures
1.A.1 and 1.A.2 replicate the figure of Panel A, showing that the distribution of rat-
ings differ in all countries. On the individual level, the data similarly reveal strong
negative views. In total, 64% of subjects rate stockholders strictly more negatively
than non-stockholders, with fractions for each country ranging from 49% to 73%.
Thus, negative views about stockholders are a general finding in various countries
around the world.

1.3.4 Robustness and correlates

In the following, we show the robustness of our previously documented result.
Specifically, we extend our analysis to alternative measures of people’s views of
stockholders and the relation of views with potential confounds as well as investi-
gate whether views vary with respect to types of investments and socio-demographic
background.

Robustness to measurement. Is our finding that people view stockholders nega-
tively an artifact of how we measure views of stockholders? For instance, the use
of negative traits and Likert scales might bias subjects’ responses. It is important to
emphasize, however, that our main measure concerns the difference between sub-
jects’ ratings of stockholders and non-stockholders. Thus, biases arising from Likert
scales are unlikely to drive the large differences in ratings we find. To further show
the robustness of our results, we use a more quantitative elicitation measure and
vary whether views are measured over negatively or positively framed items in a
separate sample of 1,016 Dutch individuals. In total, we elicit perceptions over nine

15. All tests refer to two-sided tests. We adjusted these p-values and the subsequent ones in this
section for multiple hypothesis testing using Bonferroni correction.



18 | 1 Proud to Not Own Stocks: How Identity Shapes Financial Decisions

Perception about Non−stockholders Stockholders

***

0.0

0.1

0.2

0.3

0 1 2 3 4 5 6 7 8 9 10
Greed

F
ra

ct
io

n

***

0.0

0.1

0.2

0.3

0 1 2 3 4 5 6 7 8 9 10
Gambler

***

0.0

0.1

0.2

0.3

0 1 2 3 4 5 6 7 8 9 10
Selfishness

Panel A: Netherlands

0.81***

1.06***
1.28*** 1.33*** 1.72*** 1.86***

1.88***

1.89***

1.96***

2.22***

2.39***

0

1

2

3

4

5

6

7

8

Japan Mexico Italy Sweden Australia United
States

Spain United
Kingdom

South
Korea

Germany Nether−
lands

A
ve

ra
ge

 n
eg

at
iv

e 
pe

rc
ep

tio
ns

Perceptions about Non−stockholders Stockholders

Panel B: Cross−country sample

Figure 1.1. People’s perceptions of characteristics of stockholders and non-stockholders

Notes: Panel A displays the distribution of subjects’ ratings of the group of stockholders and non-
stockholders elicited in the LISS panel (N = 3, 272). Higher values indicate that subjects rate the respective
group as more greedy (left graph), gambler-like (middle graph), and selfish (right graph). The dotted lines
display mean ratings. Panel B displays subjects’ ratings of the group of stockholders and non-stockholders
averaged over the three traits greed, gambler, and selfishness for our set of ten countries (N = 5, 130) and
the LISS panel (Netherlands). Higher values indicate that subjects rate the respective group as more neg-
ative on average. Bars indicate 95% confidence intervals. Stars indicate significance levels, where ∗p<0.1,
∗∗p<0.05 and ∗∗∗p<0.01, obtained from Kolmogorov-Smirnov tests (Panel A) and Wilcoxon signed-rank tests
(Panel B).

items that are related to the previously used character traits. For each, we repli-
cate our main finding: subjects view stockholders significantly more negatively if
views are elicited over a negatively framed item and less positively if elicited over
a positively framed item (in every instance, p< 0.001, Wilcoxon signed-rank test,
Bonferroni corrected). For example, a majority of subjects state that stockholders
act less prosocial in an incentivized dictator game. See Appendix 1.E for details on
design and results.



1.4 The causal effect of perceptions of stockholders on financial decision-making | 19

Relation to stock market knowledge and numeracy. Are views about stockhold-
ers merely a proxy for individuals’ financial numeracy or stock market knowledge?
From a theoretical point of view, perceptions of stockholders’ characteristics are
distinct from the later concepts. To test whether perceptions are also empirically
distinct, we collected self-assessed stock market knowledge, a standard measure
of financial numeracy, subjects’ self-assessed belief whether they would be success-
ful in the stock market and their belief over stock returns in our second LISS sur-
vey (see Appendix 1.K.2 for variable definitions). We find that neither self-assessed
stock market knowledge (r= −0.13), financial numeracy (r= 0.12), success belief
(r= −0.07), or return beliefs (r= 0.06) are meaningfully correlated with negative
views about stockholders.

Perceptions over different investments. How do people view different types of
stock investors? Going beyond eliciting views of the general group of stockholders,
we presented participants of our second LISS survey with investors that (i) only in-
vest in socially responsible investments (SRI), (ii) only invest in market index funds,
and (iii) explicitly use financial derivatives (options, swaps, and warrants). Partic-
ipants rated how selfish they perceived each group of investors. We find that par-
ticipants differentiate perceptually between types of stock investors: compared to
stockholders in general, SRI and index fund investors are perceived significantly less
negative (p< 0.001, paired Student’s t-test, Bonferroni corrected), while investors
that use derivatives are perceived as more negative (p= 0.017). Yet, all three groups
are still viewed significantly more negative relative to non-stockholders (p< 0.001).

Relation to socio-demographic variables. Do negative views vary with socio-
demographic background? Using the first LISS survey, we regress negative views
about stockholders on a set of background variables. We find that women and older
subjects have significantly higher negative views and observe no difference with re-
spect to education, income, and wealth. Thus, more wealthy individuals do not hold
systemically less negative views of stockholders. For details on the regression results,
see Appendix Table 1.B.10.

1.4 The causal effect of perceptions of stockholders on financial
decision-making

This section investigates whether people’s perceptions of stockholders causally influ-
ence financial decision-making. Our conceptual framework of Section 1.2 provides
an explanation for why perceptions influence behavior: people have identity con-
cerns, i.e., want to uphold a positive identity, and their identity is based on the
groups they belong to.

Motivational evidence. If group identity is relevant in the stock market con-
text, we would expect non-stockholders to form an identity with the group of non-
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stockholders. To test this, we elicit five items taken from established identity scales,
adopted to the stock market context, in our non-stockholder sample in the second
LISS (see Appendix 1.K.5 for details). We find that non-stockholders express a high
degree of identification with their group. For instance, 50% agree that “Not having
risky financial investments is an important part of my identity” and 41% even agree
that they are “proud to not own risky financial investments”. The extent of this
group identification is significantly associated with how negatively subjects view
stockholders (p< 0.001).1⁶
Our framework generates the following hypothesis on how such identification is

relevant for behavior: choosing an option associated with a group that is viewed neg-
atively creates an identity conflict, which people seek to avoid. We test this hypoth-
esis in two steps. First, we design an experiment to test whether non-stockholders
avoid options associated with stockholders (Prediction 1 of our framework). We then
design a second experiment to test whether people’s negative views of stockholders
are responsible for this aversion behavior (Prediction 2 of our framework).

Data. We use US participants recruited on Prolific for the experiments. We choose
Prolific because it is one of the leading market research companies used in social
science research and its participants have been shown to provide high-quality re-
sponses in terms of attention and comprehension (Eyal et al., 2021; Gupta, Rigotti,
and Wilson, 2021). The experiments were preregistered, see Appendix 1.J for de-
tails. We used oTree (Chen, Schonger, and Wickens, 2016) for programming.

1.4.1 Description experiment

To test whether non-stockholders avoid choice options associated with stockholders,
we present subjects with simple incentivized investment decisions and exogenously
vary the association of the decisions’ options with the stock market.

Decisions. Subjects in the experiment face two decision parts. Each decision part
consists of four investment decisions. In each decision, subjects are endowed with
$30 and choose between a safe and a risky option. By choosing the risky option,
subjects pay an amount c< $30 and receive with 50% probability a high outcome

16. While we focus on the influence of identity when choices are anonymous, we also col-
lected suggestive evidence that visibility to others matters for investment decisions. We elicited non-
stockholders intention to invest (7-point Likert scale) under two hypothetical situations. First, everyone
they know will find whether they invest in the stock market. Second, no one will find out. Investment
intentions are significantly lower in the first situation compared to the second (p< 0.001, paired
Wilcoxon signed-rank test). In total, 24% of subjects indicated a strictly lower intention to invest if
others would find out. Hence, on top of generating identity concerns that materialize in private, the
negative image of stockholders might also generate social image concerns.



1.4 The causal effect of perceptions of stockholders on financial decision-making | 21

xh > c and with 50% probability a low outcome xl < c as additional payment. Choos-
ing the safe option yields the endowment as additional payment with certainty. The
price and outcomes of the risky option vary between the four decisions of each part.

Descriptions. To vary the association of the decisions with the stockmarket, we use
two different ways to describe the risky and safe options to subjects. In the treatment
Stock Description, the risky option is described as a bet on past stock market prices.
Subjects are told that they could buy one share of an (actual, existing) ETF1⁷ at a
price that the ETF had traded at a specific point of time in the past (pay amount
c). The share would then be randomly sold at one of two subsequent past points in
time. We selected the points such that the selling price was higher than the buying
price at one point and lower at the other. Subjects would then receive the value of
the ETF at the selected selling date as payment (receive xh or xl). The safe option is
described as abstaining from betting on the stock market (receive the endowment
with certainty). See the first column of Table 1.1 on how the options were introduced
to subjects and an example of the decision described as a stock investment.
In the treatment Draw Description, all references to the stock market are re-

placed by neutral wording. The risky option is described as a bet on the outcome of
a random draw. Instead of an ETF share, subjects could buy a ticket for a random
draw (pay amount c). One out of two outcomes would then be randomly selected.
One outcome was higher than the cost of the ticket, while the other was lower. Sub-
jects would then receive the corresponding amount as payment (receive xh or xl).
The safe option is described as abstaining from betting on the outcome of a ran-
dom draw (receive the endowment with certainty). See column 2 of Table 1.1 for
illustration.
Importantly, the treatments vary only in how the options are described. The

buying prices c and outcomes xl and xh are identical between treatments. Moreover,
we designed the descriptions to be as similar as possible in terms of complexity and
length, changing only the labels of the options. To further reduce the scope formisun-
derstandings between descriptions, we gave subjects the respective expected value
of the risky option. Subjects were thus able to easily compare expected payments
between risky and safe options.1⁸

Between-subject variation. For the first decision part, we randomly assigned sub-
jects either to treatment Draw Description (where options are described neutrally),

17. We used year-end share prices of the following four ETF’s: iShares Nasdaq 100, MSCI World
iShares, iShares MSCI EM and Invesco FTSE RAFI US 1000.

18. Nieddu and Pandolfi (2021) also vary descriptions to study the influence of financial literacy.
They describe a simple lottery either as a coin toss or using financial terms such as defaults, net return,
current and future value. Thus, to understand the payoff structure of the latter, financial literacy is
required. We deliberately described the payoff structure without financial terms in both cases and
provided the expected value to ensure that subjects understood both descriptions equally well.
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Table 1.1. Description experiment illustration of choice options

Stock description Draw description

In this section, you will make 4 decisions. In
each decision, you will separately receive $30
from us. With this money, you can choose be-
tween two options:

In this section, you will make 4 decisions. In
each decision, you will separately receive $30
from us. With this money, you can choose be-
tween two options:

Option A: Participate in the stock market by
buying a share. The value of the share de-
pends on the movement of the stock market.

Option A: Participate in a random draw by buy-
ing a ticket. The value of the ticket depends
on the outcome of the random draw.

Option B: Do not participate in the stock mar-
ket.

Option B: Do not participate in the random
draw.

In each decision, you will have the option to
buy a different share. Each share has a differ-
ent price and offers different returns. The de-
cisions are presented independently of each
other. That is, your choice in one decision
does not affect the other decisions.

In each decision, you will have the option to
buy a different ticket. Each ticket has a differ-
ent price and offers different prizes. The de-
cisions are presented independently of each
other. That is, your choice in one decision
does not affect the other decisions.

Example of Option A: Example of Option A:
Share Price

MSCI World ETF

2010 (Buying
Price)

$27.19

2011 $25.06
2016 $37.21

Prize

Buying Price $27.19
Outcome 1 $25.06
Outcome 2 $37.21

Notes: The table presents an excerpt of the instructions of the description experiment. The experiment
features four choices between two options, Option A and Option B. Subjects first receive the displayed
text and a more detailed explanation on the next screen. See Appendix 1.L.2 for the full wording. The
table furthermore displays an example of Option A. In the Stock Description treatment, choosing Option
A in this example means buying the share of an MSCI World ETF to a price of $27.19 in 2010. A computer
then sells the share either to a price of $25.06 in 2011 or $37.21 in 2016 with equal probability. In the
Draw Description treatment, choosing Option A means buying a lottery ticket to a price of $27.19 that
offers a prize of $25.06 or $37.21 with equal probability. The alternative in both cases is choosing Option
B, in which case subjects receive $30 with certainty.

or to treatment Stock Description (where options are described as stock investments).
Comparing choices between treatments thus identifies the effect of varying the as-
sociation of the options with the stock market.

Within-subject variation. After the first decision part, subjects answered a cou-
ple of general demographic questions intended as filler questions and subsequently
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faced the second decision part.1⁹ Here, subjects again make four decisions. Subjects
who received the Stock Description before subsequently receive the Draw Description,
and vice versa. This variation allows us to investigate preferences on the individual
level since we observe the same subjects making choices under the different de-
scriptions. In order to avoid consistency effects2⁰, we obfuscate that the values of
the options are repeated by changing the presentation of the decision’s options in
two aspects. First, outcomes are visualized in the form of tables in one set of ques-
tions and as figures in the other. Second, the currency used is either dollar or the
British pound. Since payments on Prolific are always made in pounds and subjects
are located in the US, they are familiar with both currencies. Figure 1.A.3 in the
appendix displays the four possible visualizations. The visualization and currency
used for each decision part is randomized on the subject level independently of the
description.

Validation. Since the outcome-related features are kept constant between treat-
ments, outcome-based theories of decision-making predict no difference in choice
behavior. However, if the risky option in the Stock Description treatment is, to a higher
degree, associated with stockholders compared to the Draw Description treatment
and subjects view stockholders negatively, our framework predicts a difference (Pre-
diction 1). We argue that the risky option in the Stock Description treatment features
a higher association because instead of betting on a random draw, subjects bet on
the value of an index traded on the stock market. This option is thus more similar
to real-world stock investments compared to the Draw Description option. Indeed,
we validate that the Stock Description risky option is empirically more strongly as-
sociated with stockholders: even controlling for risk attitudes, stockholders are sig-
nificantly more likely to choose the option than non-stockholders. We further show
that participants on Prolific hold substantial negative views about stockholders, just
as the general US population. For details, see Appendix 1.F.

Procedure. At the beginning of the experiment, subjects made two choices be-
tween a certain amount and a binary lottery. We use these responses to calibrate
the payout values of the risky options in the subsequent decision parts (by picking
different selling years for the stock option). Subjects who reveal a high degree of
risk averse behavior during the initial two questions receive more favorable risky
options later, which reduces the fraction of subjects that either always pick the safe
option or the risky option in all decisions. This procedure thus increases the power

19. In the first decision part, subjects were not aware that a second decision part would follow.
20. Subjects could be motivated to choose the same options across decision parts because they

want to appear congruous in their choice behavior (Falk and Zimmermann, 2017). This behavior
would mitigate the within-subject influence of the descriptions. Naturally, it cannot play a role in the
between-subject comparison.
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Figure 1.2. Description experiment results: aggregate and individual behavior

Notes: Panel A displays the between-subject treatment effect of the description experiment. The outcome
variable denotes the average fraction where the risky instead of the safe option is chosen. Stock Description

denotes the treatment in which the risky option is described as a stock investment and Draw Description

the treatment in which the option is described as a random draw. Panel B displays the distribution of types
identified by the within-subject analysis. Subjects are stock averse if they weakly prefer the risky option
described as a random draw to the risky option described as a stock investment, with at least one preference
being strict. A preference being strict means choosing the risky option under the draw description and the
safe option under the stock description. Subjects are stock seeking if they weakly prefer the risky option
described as stock to the draw one, with at least one strict preference. Subjects show no aversion if they
consistently choose the same option between descriptions in all decisions. Remaining subjects that do not
show a consistent choice pattern are labeled unclassified. Error bars indicate 95% confidence intervals.

of our experimental comparison, but is independent of treatments, ensuring that
the outcomes of the draw and stock options were identical as previously described.

Sample and incentives. 651 subjects on Prolific with residence in the US com-
pleted the experiment. The median completion time was slightly above 7 minutes,
and subjects received £0.9 (≈ $1.13) for completion. Additionally, ten randomly se-
lected subjects had one of their decisions implemented with real consequences. In
total, the average payment was £1.38 per subject (≈ $14.80 per hour), which is well
above the US federal minimum wage level. In accordance with the preregistration,
we exclude 136 subjects who indicated that they are stockholders. Our sample thus
consists of 515 subjects. See Appendix Table 1.B.5 for sample demographics.

1.4.2 Description experiment results

Between-subject analysis. In total, 260 subjects were part of the Draw Descrip-
tion treatment and 255 were part of the Stock Description treatment. Appendix Table
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1.B.6 shows that treatments were balanced across demographic variables. Panel A of
Figure 1.2 displays the treatment effect on decision-making. We find that subjects
in the Draw Description treatment choose the risky option in, on average, 52% of
their decisions (i.e., in 2.10 out of the 4 possible decisions). In comparison, subjects
in the Stock Description treatment choose the risky option in only 38% of decisions.
Hence, once the risky option is described as a bet on the stock market instead of a
bet on a random draw, subjects are 27% less likely (p< 0.001, Wilcoxon rank-sum
test) to choose the option, even though the values underlying the option are iden-
tical.21 Panel A of Appendix Table 1.B.7 provides complimentary regression results.
In the table, we pool decisions and regress a dummy indicating if the risky option
was chosen on a dummy indicating the Stock Description treatment. The regression
confirms a large and significant treatment effect. Notably, we find that while only
19% of subjects never choose the risky option within the Draw Description treatment,
this fraction almost doubles to 36% in the Stock Description treatment.

Within-subject analysis. For the within-subject analysis, we use the choices of
both decision parts. We find that the within-subject effect is very similar to the
between-subject effect. While subjects choose the risky option in 50% of decisions
when described as a bet on a random draw, this fraction decreases to 38% when de-
scribed as a bet on stock market movements. Panel B of Table 1.B.7 in the Appendix
shows the corresponding regression results. We again find a significant effect that
is robust to the inclusion of demographic controls.
Utilizing the fact that we vary descriptions within-subject, we can categorize

subjects into distinct behavioral types. Since subjects face the same four decisions
between risky and safe options under both descriptions, we have four choice pairs
that reveal people’s preferences. For a given choice pair, we define a strict preference
for the random draw if a subject chooses the risky option when it is described as ran-
dom draw and the safe option when the risky option is described as stock investment.
We define a strict preference for the stock investment if the reverse happens: a sub-
ject chooses the safe option under the draw description but the risky option under
the stock description. Subjects are stock averse if they, across the four choice pairs,
show a strict preference for the random draw for at least one pair and for none of
the pairs a strict preference for the stock investment. Accordingly, subjects are stock
seeking if they show at least once a strict preference for the stock investment and
no strict preference for the random draw. Subjects display no aversion if they have
no strict preference, meaning they consistently choose the same option within each
choice pair. The remaining subjects are labeled unclassifiedunclassified.22 Figure 1.2

21. Reassuringly, neither the form of visualization (p= 0.83, Wilcoxon rank-sum test) nor the
currency (p= 0.85, Wilcoxon rank-sum test) had any effect on how often the risky choice is chosen.

22. These subjects show at least one strict preference for the stock investment and at least one
for the random draw across the four choice pairs.
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displays the distribution of types. In total, 36% of subjects are stock averse, 18% are
stock seeking, 33% display no aversion, and the remaining 13% show no consistent
preferences across descriptions (unclassified).
In summary, the description experiment reveals a strong aversion against a

choice option if it is associated with the stock market – even if we hold any other as-
pect of the choice option constant. Hence, we find evidence supporting Prediction 1
of our model.

1.4.3 Information experiment

Next, we examine whether subjects’ negative perception of stockholders is the mech-
anism driving the stock market aversion documented in the last section. Specifically,
we test Prediction 2 of our framework: a change in people’s views of stockholders
changes their attitude towards stock investments. To do so, we require an exogenous
shift to people’ perceptions of stockholders. We thus conduct a second experiment
in which we provide subjects with information about the difference in donation be-
havior between stockholders and non-stockholders. We choose information about
donation behavior because it is closely linked to people’s perception of traits such as
greed and selfishness, and people consider it relevant and informative (e.g., Ariely,
Bracha, and Meier, 2009; Grossman and van der Weele, 2017; Bénabou et al., 2022;
Exley, Pezzuto, and Serra-Garcia, 2023). Therefore, we expect this information to
shift subjects’ perceptions of the difference in the traits of selfishness and greed be-
tween stockholders and non-stockholders.

Information generation. In order to generate data for the information, we ran
a separate experiment on Prolific with 272 participants, which we label allocators.
Allocators consisted of both stockholders and non-stockholders. They were given
$100, which they could freely divide between themselves and a charity that supports
childrenwith critical illnesses. For a randomly selected subset, this donation decision
was implemented with real consequences.

Experimental variation. The key feature of the design is that we exogenously
vary the information that subjects receive. For each subject, we individually and
randomly selected ten allocators who indicated that they hold stocks and ten who
indicated that they do not hold any stocks. To control for the fact that stockhold-
ers often have higher income, which could interfere with subjects’ interpretation
of the signal, we drew these 20 allocators from the same income bin (using three
bins). The entire procedure was transparently described to subjects.23 As informa-

23. They were also informed about the relationship between behavior in the donation decision
and other relevant real-life behavior. For example, we explained that previous research has shown that
people who donate more in such a decision are also more likely to do voluntary work (e.g. Falk et al.,
2018).
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tion, subjects received the percentage difference in donation behavior between the
randomly drawn stockholders and non-stockholders. Specifically, subjects were pre-
sented the following sentence: “For the randomly selected participants, we found
that [GROUP 1] donate [X]% more than [GROUP 2].” See Appendix Figure 1.A.4
for a screenshot. Consequently, some subjects receive the information that stock-
holders donated more than non-stockholders, while others learn that in their draw
non-stockholders donated more with different percentage differences. To ensure
that subjects paid attention, they had to repeat the information on the subsequent
page.

Treatment variables. For the analyses, we use the signal about differences in dona-
tion behavior as independent variables in two different ways. First, a dummy variable
equal to one if the subject received the signal that stockholders donated more than
non-stockholders, and equal to zero if they donated a lesser or an equal amount.2⁴
Second, the full signal as continuous variable where higher values indicate that the
selected stockholders donated more relative to the selected non-stockholders.

Outcome variable. To cleanly identify the causal effect of varying perceptions on
financial decision-making, we make use of the controlled decision environment of
the previous experiment (Section 1.4.1). After receiving the information about dona-
tion behavior, subjects made four incentivised decisions between a safe option and
a risky option described as a stock investments (stock option). Our main outcome
variable is thus subjects’ willingness to invest in the stock option.
We chose the same choice paradigm as in the last experiment to fix the invest-

ments’ outcomes and probabilities. Thus, even if subjects update about secondary
factors unrelated to their perceptions of stockholders such as their beliefs of the prof-
itability or riskiness of stock investments, this secondary updating should not influ-
ence decision-making in our experiment. Furthermore, since all subjects receive in-
formation, we hold constant factors such as priming or attention that could influence
decision-making independent of the information’s content. We are, hence, confident
in assuming that outcome-based utility ui(zI) is unaffected by our treatment varia-
tion, allowing us to directly observe the causal effect of varying perceptions about
characteristics of stockholders compared to non-stockholders Êi [q̄ | S]− Êi [q̄ | NS].

Procedure. At the start of the experiment, subjects made two calibration choices
and then four incentivized choices between a safe option and a risky option de-
scribed as a random draw using the same procedure as in Section 1.4.1. This allows

24. In total, less than 5% (25 subjects) received the signal that both groups donated an equal
amount. We chose to pool them to maintain a dichotomous variable. Our results are quantitatively
very similar if we pool these subjects with those that received the signal that stockholders donated
more or if we exclude them altogether from the analysis.
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us to use subjects’ decisions in a non-stock related setting as a control when analyz-
ing the effect of the information, increasing statistical power. Subjects subsequently
state their prior belief over the difference in donation behavior between stockhold-
ers and non-stockholders, and then receive the signal about the difference in do-
nation behavior. After receiving this information, subjects made four incentivised
decisions between a safe option and a risky option described as a stock investments,
as described previously. Finally, we elicited subjects’ perceptions of stockholders and
non-stockholders (posterior belief) using the module developed in Section 1.3.

Sample and incentives. 652 subjects on Prolific with residence in the US com-
pleted the experiment. Median completion time was 9.5 minutes and subjects re-
ceived £1.2 for completion. Additionally, ten randomly selected subjects had one
of their decisions implemented with real consequences. In total, average payment
was £1.71 per subject (≈ $13.50 per hour). In accordance with the preregistration,
we exclude 104 subjects who indicated that they are stockholders. Our sample thus
consists of 548 subjects. See Appendix Table 1.B.5 for sample demographics.

1.4.4 Information experiment results

Signal distribution and prior beliefs. In total, 61% of subjects received the infor-
mation that non-stockholders donated more than stockholders or that they donated
the same amount, while 39% of subjects received the information that stockholders
donated more. The mean of the full signal variable is -10% (median -6%), but with
substantial variation, see Appendix Figure 1.A.5 for the whole distribution. Repli-
cating the results of Section 1.3, we find that prior to receiving the actual differ-
ence, subjects believe the randomly selected group of stockholders donate 15 pp.
less than the group of non-stockholders. Appendix Figure 1.A.6 displays the distri-
bution. Reassuringly, prior beliefs were not correlated with the randomly generated
signal (r= 0.01, p= 0.89). Table 1.B.8 in the appendix further shows that signals
were not correlated with demographic variables either.

Effect on posterior beliefs. We start by investigating the impact of the signal
on posterior beliefs. In Table 1.2, we regress differences in subjects’ rating of the
selfishness (column (1)) and greed (column (2)) of stockholders compared to non-
stockholders on the signal about the difference in donation behavior between both
groups. As intended, the information significantly shifts perceptions: the higher the
signal, the lower the subject’s negative perception of stockholders. At the same time,
we observe only a limited and insignificant impact of the signal on differences in
ratings of the trait “gambler” (column (3)), which is reassuring as the information
provided was not related to this trait.

Effect on behavior. Our main variable of interest is subjects’ likelihood of choosing
the stock option. Panel A of Figure 1.3 displays the results for the binarized signal
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Table 1.2. Information experiment treatment effect on negative perceptions

Dependent variable:

Perceptions about stockholders

Selfishness Greed Gambler

(1) (2) (3)

Signal over donation behavior −0.190∗∗∗ −0.150∗∗∗ −0.049
(0.034) (0.033) (0.031)

Constant 1.516∗∗∗ 1.963∗∗∗ 5.010∗∗∗

(0.132) (0.130) (0.152)

Prior beliefs X X X
Observations 548 548 548
R2 0.071 0.053 0.028

Notes: The table displays OLS-estimates. The dependent variable is the differ-
ence in perceptions between stockholders and non-stockholders, with higher val-
ues indicating that stockholders are perceived to be more selfish in column (1),
greedy in column (2) and gambler in column (3). Signal over donation behavior de-
notes the signal received over the difference in donation behavior. Higher values
indicate a higher signal in the direction that stockholders donate more relative to
non-stockholders, with the unit being 10% differences. That is, a one unit increase
means a signal that stockholders donate 10% more than non-stockholders. Prior
beliefs is subjects belief over the differences in donation behavior between stock-
holders and non-stockholders. Robust standard errors in parentheses. Signifi-
cance levels are ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01.

variable. Subjects who receive the information that non-stockholders donated more
choose the stock option in 42% of cases. This number increases to 50% for those
subjects who learn that stockholders donated more (p= 0.014, Wilcoxon rank-sum
test). In Panel B of Figure 1.3, we repeat our classification of subjects into the four
behavioral types (stock averse, stock seeking, no aversion, unclassified). When subjects
receive the information that stockholders donate more than non-stockholders, they
are significantly less likely to be stock averse (p= 0.002, two sample test of propor-
tions), and instead are more likely to show no aversion or stock seeking behavior.2⁵
At the same time, the fraction of unclassified subjects is not affected by the infor-
mation. Therefore, we obtain causal evidence that information about differences in
donation behavior influences stock investment behavior.

25. Similarly, we see a significant decrease in the fraction of subjects who refuse to choose the
stock option in any decision (p= 0.039, two sample test of proportions).
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Figure 1.3. Information experiment results: aggregate and individual behavior

Notes: Panel A displays the effect of varying the signal in the information experiment. The outcome variable
denotes the average fraction that the risky option described as a stock investment instead of the safe
option is chosen. The left bar displays the choice behavior of subjects who received a signal that non-
stockholders donated more or the same amount compared to stockholders. The right bar displays behavior
for subjects who received a signal that stockholders donated more than non-stockholders. Panel B displays
the distribution of types identified by the within-subject analysis. Subjects are stock averse if they weakly
prefer the risky option described as a random draw to the risky option described as a stock investment, with
at least one preference being strict. A preference being strict means choosing the risky option under the
draw description and the safe under the stock description. Subjects are stock seeking if they weakly prefer
the risky option described as stock to the draw one, with at least one strict preference. Subjects show
no aversion if they consistently choose the same option between descriptions in all decisions. Remaining
subjects that do not show a consistent choice pattern are labeled unclassified. Error bars indicate 95%
confidence intervals.

In Table 1.3, we include the full distribution of signals, controlling for subjects’
prior beliefs and their respective choice when options are described as a random
draw. The dependent variable is the choice of the risky option when described as a
stock investment. The independent variable is the signal that subjects receive over
the difference in donation behavior between stockholders and non-stockholders as
continuous variable, with higher values indicating that stockholders donate more
relative to non-stockholders. We find a significant effect of the signal on behavior:
the more positive the information that subjects receive regarding the donation be-
havior of stockholders, the higher the likelihood that they choose the stock option.
More specifically, a 10% increase in the signal increases the likelihood by 0.9 pp.
This effect is sizable, because a one standard deviation (40%) increase in the signal
helps to decrease the description effect found in the previous experiment by 25%
(3.6 out of 14.2 pp.).
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Table 1.3. Information experiment treatment effect on decision-making

Dependent variable:

Choice of stock option

(1) (2)

Signal over donation behavior 0.009∗∗ 0.009∗∗

(0.004) (0.004)

Choice of draw option 0.239∗∗∗ 0.240∗∗∗

(0.025) (0.025)

Mean dep. variable 0.45 0.45

Demographic controls X
Prior beliefs X X
Subjects 548 541
Observations 2,192 2,164

Notes: The table displays OLS-estimates. All four binary choices between the
risky option described as a stock investment and the safe option of a subject
enter as separate observations. The dependent variable is an indicator whether
the risky option described as a stock investment is chosen. “Signal over dona-
tion behavior” denotes the signal subjects receive regarding the difference in
donation behavior between non-stockholders and stockholders. Higher values
indicate that subjects receive the signal that stockholders donate more rela-
tive to non-stockholders, with the unit being 10% differences. “Choice of draw
option” is an indicator of whether the risky option is chosen when described
as a random draw investment. “Prior beliefs” refers to subjects’ belief over the
difference in donation behavior between stockholders and non-stockholders.
“Choice of draw option” and “Prior beliefs” are both elicited before subjects re-
ceive the signal. Demographic controls include age, gender, education, income,
total financial assets and involvement in financial decision-making. Standard
errors (in parentheses) are clustered at the subject level. Significance levels
are ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01.

Heterogeneity. In Appendix 1.G, we investigate heterogeneity in the effect of the
information on behavior. Since we elicited people’s prior beliefs about the differ-
ence in donation behavior, we can compare subjects that received positive or nega-
tive information relative to their priors with subjects that received information con-
firming their priors. We find, as expected, that receiving positive information about
stockholders increases stock option choices, while receiving negative information de-
creases it. However, the effect of information is not symmetric: positive information
has a stronger effect on behavior than negative information of the same magnitude.
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Instrumental variable analysis. Complementary to our regression analysis, we
use the exogenously assigned signal as an instrumental variable to estimate the
causal effect of perceptions on financial decision-making. The analysis rests on the as-
sumption that the documented effect of our treatment on financial decision-making
operates solely through changes in perceptions of stockholders. This assumption
seems plausible, as by design, the identifying variation comes from differing infor-
mation about the difference in donation behavior between stockholders and non-
stockholders. Empirically, as indicated in Table 1.2, we have a strong first stage. For
the two treated traits of greed and selfishness, the respective F-statistic are 21.01
and 32.24. Table 1.4 displays the results of the 2SLS-regressions. Columns (1) and
(2) focus on perceptions of greed. A one standard deviation increase in subjects per-
ceptions of stockholders, induced by the signal, decreases the likelihood of investing
in the stock option by about 16 pp. Columns (3) and (4) reveal that when focusing
on perceptions of stockholders’ selfishness, the effect is also statistically significant
and very similar. We further find that both effects are stronger than the reduced
form effects obtained by regressing the likelihood of investing in the stock option
on negative perceptions of greed and selfishness. In these specifications capturing
the correlational effect, a one standard deviation increase in negative perceptions is
associated with a 5 pp. decrease in subjects’ likelihood to choose the stock option.

1.4.5 Follow-up survey for robustness

We conducted a follow-up survey after the information experiment to (1) address
the concern that experimenter demand effects drive our results, (2) assess the per-
sistence of our effects on perceptions, and (3) investigate whether the information
changed subjects’ intentions to invest their own money in the stock market. Experi-
menter demand effects occur when participants try to guess the experimenter’s ob-
jective from the instructions and alter their behavior accordingly. However, since our
primary outcome is incentivized, previous literature suggests that demand effects
are unlikely to drive our results.2⁶ Nevertheless, to address this concern in the con-
text of our study, we obfuscated the follow-up survey. The idea is to run a separate
study where the same subjects are invited, but they are unaware that the studies
are connected. If this obfuscation is successful, demand effects cannot drive effects
found in the follow-up study.

Design. Two days after conducting the information experiment, we fielded an-
other study via Prolific. We invited only subjects of the main experiment, utiliz-
ing that subjects on Prolific regularly receive survey invitations. In the survey, we

26. Experimental evidence shows that demand effects often have little impact on responses (De
Quidt, Haushofer, and Roth, 2018; Danz et al., 2023) even for hypothetical questions where it is
presumably less costly for subjects to alter their answers relative to their “natural” choice (Mummolo
and Peterson, 2019).
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Table 1.4. Information experiment causal effect of negative perceptions on decision-making

Dependent variable:

Choice of stock option

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

Perceptions about stockholders’ greed −0.161∗∗ −0.165∗∗

(0.075) (0.075)

Perceptions about stockholders’ selfishness −0.135∗∗ −0.140∗∗

(0.061) (0.062)

Choice of draw option 0.233∗∗∗ 0.233∗∗∗ 0.235∗∗∗ 0.234∗∗∗

(0.026) (0.026) (0.025) (0.026)

Mean dep. variable 0.45 0.45 0.45 0.45
F-statistic first stage 21.01 21.26 32.24 32.16

Demographic controls X X
Prior beliefs X X X X
Subjects 548 541 548 541
Observations 2,192 2,164 2,192 2,164

Notes: The table displays 2SLS-estimates. All four binary choices between the risky option described as a
stock investment and the safe option of a subject enter as separate observations. The dependent variable
is an indicator whether the risky option described as a stock investment is chosen. The instrument is the
signal received regarding the difference in donation behavior between stockholders and non-stockholders
(see Table 1.2 for the first stage results). The instrumented variable is in columns (1-2) “Perceptions about
stockholders’ greed” and in (3-4) “Perceptions about stockholders’ selfishness”. Both denote difference in
ratings between stockholders and non-stockholders, with higher values indicating that stockholders are
rated to more selfish (1-2) and more greedy (3-4). “Choice of draw option” is an indicator whether the
risky option is chosen when described as a random draw investment. “Prior beliefs” is subjects’ belief over
the difference in donation behavior between stockholders and non-stockholders. Demographic controls
include age, gender, education, income, total financial assets and involvement in financial decision-making.
Standard errors (in parentheses) are clustered at the subject level. Significance levels are ∗p<0.1; ∗∗p<0.05;
∗∗∗p<0.01.

elicited subjects intention to invest into the stock market in the future using a 7-
point Likert scale. We elicited perceptions by asking subjects how selfish they view
non-stockholders compared to stockholders (9-point Likert scale).

Obfuscation. To obfuscate the follow-up survey, we altered the survey’s description,
visual style, responsible researcher and institution. We also embedded our variables
of interest within a battery of questions on other topics. In particular, we elicited sub-
jects intention to engage in a variety of behaviors such as the intention to behave
more environmentally friendly or buy disability insurance. Similarly, our perception
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question was embedded in a larger battery of questions asking subjects about differ-
ent groups and personality traits. Hence, in both cases did our variable of interest
appear to subjects as one of many variables. Appendix 1.H provides further details.

Obfuscation validation. By offering high incentives (an extrapolated hourly wage
of $18.65), we were able to recruit 428 subjects (78%) of the main experiment for
the follow-up survey.2⁷ Between the main experiment and the follow-up survey, sub-
jects completed, an average of 15 other studies. At the end of our survey, we asked
subjects to indicate the number of similar studies they had completed in the past
two weeks. In total, 82% of subjects answered with “none”, indicating that we suc-
cessfully created a survey that was perceived being distinct from the main study.2⁸
Furthermore, not a single subject of the follow-up referenced our main experiment
when asked “If you had to guess, what would you say was the purpose of this study?”.
It thus appears that our obfuscation measures were successful in creating a survey
that subjects perceive as distinct from the main experiment.

Results. We find that subjects who received information that stockholders donated
more for a good cause are significantly more willing to consider investing in the
future (p= 0.020, Wilcoxon rank-sum test) compared to those that received the in-
formation that non-stockholders donated more or the same amount. They also view
non-stockholders significantly more selfish compared to stockholders (p= 0.005,
Wilcoxon rank-sum test). We find slightly weaker but still persistent and significant
effects when we look at the full continuous signal variable. As placebo check, we
also assess the influence of the information on the other non-stock market related
variables of the survey. Reassuringly, we generally find no systematic effect of the
information on intentions and perceptions of other traits and groups. We show the
details of these results in Appendix 1.H.
In summary, our data confirm Prediction 2: perceptions about characteristics of

stockholders causally change the attractiveness of choices associated with the stock
market and influence subjects’ investment intentions.

1.5 The association between perceptions of stockholders and
stock market participation

Having established that negative views about stockholders causally influence finan-
cial decisions in experiments, we next turn to field data for external validity. In this

27. We see no evidence of selection effects. Whether subjects participated in the follow-up or not
was not correlated with whether they received positive or negative information about stockholders
(r= −0.02, p= 0.65), the magnitude of the signal (r= 0.01, p= 0.78) or prior beliefs (r= −0.06, p=
0.17). Demographics were similarly balanced.

28. Our results are similar if we only consider these subjects in the analysis.
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section, we show that negative views are (i) predictive of households’ actual stock
market participation and (ii) a quantitatively important determinant of stock market
participation relative to leading alternative determinants proposed by the literature.

1.5.1 Data

To investigate the relationship between people’s views about stockholders and their
stock market participation, we require individual-level asset data that can be related
to our survey-based perception measure. The LISS panel is ideal for this purpose, be-
cause it allows us to link survey responses with tax record data provided by Statistics
Netherlands. Thus, for each subject that consented to the linkage (89% of our sam-
ple), we observe their respective households’ financial asset allocation.2⁹ To assess
how well our explanation predicts stock market participation relative to the previ-
ous literature, we utilize the broad scope of the LISS panel. By linking our data to
previous surveys, we obtain several preference, attitude and belief measures. We
focus on variables that the literature has identified as the most important predictors
of households’ portfolio choices, namely risk aversion, beliefs about stock returns,
financial numeracy, general trust, political orientation, ambiguity aversion, and like-
lihood insensitivity (full set available for 46% of our sample). Each measure was
elicited using state-of-the-art elicitation methods; see Appendix 1.K.3 for details. In
our cross-country sample, we naturally do not have access to these measures and
rely on self-reported stock market participation. Nevertheless, this sample allows us
to generalize our findings to different countries.

1.5.2 Results

Netherlands. We regress a dummy variable indicating whether the household
holds any risky financial assets on their standardized views of stockholders using
OLS.3⁰ Table 1.5 displays the results.Column (1) reveals that the more negatively
subjects view stockholders compared to non-stockholders, the less likely they pos-
sess risky financial assets themselves: an increase in negative views about stockhold-
ers by one standard deviation is associated with decreased likelihood of possessing
risky financial assets by almost 6 percentage points. This is a substantial effect as the
baseline likelihood is 23 percentage points. Column (2) reveals that the relation is
only slightly smaller and remains significant when we control for the demographic
variables age, gender, education, income, and wealth. In columns (3) and (4), we fo-
cus on the smaller sample of subjects for which we have measures of behavioral vari-

29. Whether we can link a subject to administrative data is unrelated to their views about stock-
holders and the demographic variables we observe in the LISS: age, gender, and education (more
details in Table 1.B.13).

30. Probit regressions yield similar results, see Table 1.B.15.
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ables that possibly influence portfolio choice.31 We replicate the relationship with
stock market participation documented by the literature for all other behavioral
predictors with the exception of financial numeracy and political orientation.32 The
effect of negative perceptions is still substantial and significant. We find that a one
standard deviation increase in negative views is associated with a 4.8 percentage
point decrease in the likelihood of owning risky financial assets. The marginal effect
is larger than the marginal effect of, for instance, risk or ambiguity aversion. Views
about stockholders are, therefore, among the strongest behavioral predictors.33 In
Appendix Table 1.B.9, we focus on the set of households that hold a non-zero amount
of risky financial assets and use as the dependent variable the share of risky finan-
cial assets of total financial assets. Since decisions over the share of one’s portfolio in
stocks conditionally on owning stocks are associated with the group of stockholders,
our framework predicts that negative perceptions of stockholders should play no,
or only a limited role. Indeed, we find no significant association between the share
invested in risky financial assets and negative perceptions of stockholders in the full
sample and only a small association in the determinants sample.

Cross-country. Do negative perceptions of stockholders predict stock market par-
ticipation in other countries as well? Figure 1.4 displays for each country the result of
an OLS regression with negative views of stockholders as independent and a dummy
variable indicating whether a subject holds any risky financial assets as dependent
variable. We find that negative views of stockholders predict participation in all coun-
tries except Japan, with seven out of ten countries having a coefficient significantly
different from zero at the 5% level. Running a regression on the full set of countries
with country fixed-effects, we find that a one standard deviation increase in nega-
tive perceptions is associated with a 6.9 percentage point decrease in stock market
participation (see Appendix Table 1.B.4). Hence, our findings from the Netherlands
generalize to our larger set of surveyed countries.

31. The determinants sample differs from the full sample along some demographic variables (e.g.
age). This is expected, as most of the variables are elicited in earlier questionnaires. Importantly, neg-
ative views about stockholders and stock market participation rates do not vary significantly between
the samples (more details in Appendix Table 1.B.14).

32. Without including other variables, financial numeracy and political orientation significantly
predict whether households own risky financial assets. However, once we include the other behavioral
and demographic variables in the regression, financial numeracy and political orientation are no longer
significant predictors.

33. A complementary approach to comparing the coefficients of the variables is to compare how
well each variable explains variation in stock market participation. To do so, we apply the Shapley
value method (Lipovetsky and Conklin, 2001). This method provides the marginal contribution of
each independent variable in explaining variance in the dependent variable by aggregating the R2

of each possible combination of independent variables. The results further support the relevance of
perceptions: with the exception of the return belief variable, perceptions explain the highest share of
variance among the behavioral variables presented in Table 1.5.
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Figure 1.4. The relationship between negative views about stockholders and stock market partic-
ipation across countries

Notes: This figure shows OLS coefficients from regressing a dummy variable indicating whether subjects’ re-
port to hold any risky financial assets on their (standardized) negative views about stockholders, controlling
for age and gender. Negative views about stockholders is defined as the mean of the negative perceptions
over the traits greed, gambler and selfishness, with higher values indicating that stockholders are perceived
more negatively. For the Netherlands the coefficient of the specification of column (2) in Table 1.5 is used.
Bars indicate 95% confidence intervals.

Heterogeneity. Among which demographic groups is the effect of negative percep-
tions on stockownership concentrated? We use the rich demographic data from the
LISS panel and interact them with our negative perception measure. We find that
the effect of negative perceptions is more strongly associated with stock-ownership
among wealthy, male, educated and older subjects (see Figure 1.A.7 in the Appendix
for details). Our identity-based explanation thus can descriptively account for the
fact that even wealthy and educated households abstain from participating in the
stock market.

Overall, we conclude that the extent to which individuals hold negative percep-
tions of stockholders robustly predict their stock market participation. The estimated
effect size is large, also relative to the effect size of other predictors brought forward
by the literature, and present among a diverse set of countries.
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1.6 Determinants and implications of perceptions of
stockholders

This section first investigates the origins of the documented negative perceptions
of stockholders. In Section 1.6.1, we test the idea that negative perceptions emerge
from stereotypical beliefs about stockholders, applying insights from the stereotypes
model of Bordalo et al. (2016). We then explore important implications of negative
perceptions of stockholders beyond investment decisions. They are related to sub-
jects (i) favoring non-stockholders over stockholders, (ii) supporting policies that
are less favorable towards stockholders (both Section 1.6.2) and (iii) misreporting
financial assets in surveys (Section 1.6.3).

1.6.1 Determinants and accuracy of perceptions of stockholders

As starting point in examining the origin of negative perceptions of stockholders, we
investigate whether they are based on accurate or stereotypical beliefs, i.e., correct
or overly negative representations of reality. To assess their accuracy, we need to
compare actual differences between stockholders and non-stockholders with sub-
jects’ predictions over these differences.

Actual differences. We measure actual differences by asking subjects in the LISS
panel to rate themselves with respect to the selected traits greedy, gambler, and self-
ish (agreement to ”I’m kind of greedy/a gambler/selfish” 0-10 Likert scale). Com-
paring the answers of stockholders and non-stockholders gives us a direct measure
of the differences in self-assessments. We indeed find differences between the two
groups, as displayed in Panel A of Table 1.6. Stockholders rate themselves on aver-
age as being significantly more greedy, selfish, and as gamblers compared to non-
stockholders (p< 0.001, Wilcoxon rank-sum test).

Predicted differences. We measure predicted differences by asking subjects to
guess how stockholders and non-stockholders rate themselves on average for each
of the three character traits. By comparing actual with predicted differences, we
can thus test whether subjects have biased perceptions.3⁴ Panel B of Table 1.6
shows the results. While subjects are, on average, quite close to the true average
for non-stockholders, they systematically overestimate the answers of stockholders.
Actual differences are significantly exaggerated, ranging from 9% for selfishness to
nearly 120% for gambler-like (Panel C). Thus, subjects in our representative sample

34. Such a clean comparison would not be possible with our negative views about stockholders
measure, as it concerns subjects’ subjective opinions of stockholders and non-stockholders, for which
no objective truth exists. Empirically, negative views about stockholders and predictions about response
behavior are highly correlated (r= 0.42).
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of Dutch financial deciders incorrectly believe that stockholders assess themselves
more negatively than they actually do.

Formation of stereotypes. How do the documented stereotypical representations
of reality emerge? The stereotypes model of Bordalo et al. (2016) provides a poten-
tial explanation. In the model, the formation of stereotypes is linked to the repre-
sentativeness heuristic by Tversky and Kahneman (1983). When assessing groups,
people base their judgment on attributes that are diagnostic and thus representa-
tive of a group. Applied to our context, negative perceptions of stockholders emerge
because stockholders are relatively more likely among very greedy (and selfish and
gambler, respectively) individuals. Subjects then perceive individuals holding stocks
to be highly representative of greedy individuals, leading them to (vastly) overesti-
mate the existing group differences.3⁵
We indeed find evidence for the explanation proposed by the stereotypes model.

While average differences are quite small, we find them substantially more pro-
nounced in the tails of the distribution. Stockholders are twice as likely to rate
themselves as very greedy, gambler-like, and selfish (7-10 on the 10-point scale)
compared to non-stockholders (see Panel A of Appendix Table 1.B.12). At the same
time, there is almost no difference between the groups among themoderately greedy,
gambler, and selfish (1-3 on the 10-point scale) subjects.

Validation. In order to show that the previous results extend beyond self-
assessments, we employ a behavioral measure with US participants on Prolific. We
ask stockholders and non-stockholders to allocate 100€ between themselves and a
charity (N = 272, sample used to generate information for the information exper-
iment of Section 1.4.3) and a separate sample to predict the resulting difference
in donation behavior between the two groups (N = 652, information experiment
full sample). We find that stockholders donate, on average, 6 percentage points less
compared to non-stockholders. These differences are again concentrated in the tails.
While both groups do not differ in their likelihood of taking between 51€ and 99€ for
themselves, stockholders are over 75%more likely to allocate the entire endowment
to themselves (see Panel B of Appendix Table 1.B.12). In line with the stereotypes
model, we find a large exaggeration of the true difference. On average, subjects be-
lieved stockholders donate 15 percentage points less, more than twice the actual
difference.

35. We believe this explanation to be intuitively compelling in our context because a small sub-
class of stockholders, namely traders and brokers, is the main focus of popular media’s display of
stockholders. These individuals are usually painted as extremely greedy, selfish, and gambler-like.
Consequently, people might view them as being representative of stockholders in general and form
negative perceptions of the entire group of stockholders.
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Correcting stereotypical perceptions. Since perceptions of stockholders are
overly negative, an immediate policy question is whether a debiasing intervention
could influence people’s investment behavior. We thus tested in our second survey
fielded to the LISS panel the effectiveness of providing subjects with information
on the actual differences between stockholders and non-stockholders. A randomly
selected half of the participants receive information on the actual differences in
self-assessments for the traits greed, gambler, and selfishness, while the other half
received no new information. Afterward, subjects faced a (probabilistically incen-
tivized) investment choice, in which they could allocate 100 € between a safe option
and an ETF that tracks the Amsterdam Exchange index.
We find that this information successfully mitigates biased beliefs. Subjects with

biased prior perceptions hold less bias perceptions after receiving information and
subjects with approximately correct prior perceptions do not change their percep-
tions. This pattern translates to behavior. Subjects in the former group are now sig-
nificantly more likely to invest money into the ETF compared to subjects in the con-
trol group with similar prior perceptions, while the investment behavior of the latter
group does not significantly differ. These findings suggest that interventions that pro-
vide information on actual differences between stockholders and non-stockholders
have the potential to effectively increase investment behavior without producing
backlash effects. See Appendix 1.I for details on the experiment and results.

1.6.2 Affective polarization and political attitudes towards stockholders

In Sections 1.4 and 1.5, we focused on the influence of negative views about stock-
holders on investment behavior. However, research on social identity has shown that
identification processes affect not only behavior, but also attitudes. We would there-
fore expect that negative views about stockholders predict attitudes towards the
stock market more generally. Consequently, we investigate the relationship of neg-
ative views about stockholders with affective polarization, i.e., animosities towards
stockholders and with political attitudes towards stockholders and the stock market
in our second survey fielded to the LISS panel.

Affective polarization. Does identification with the group of non-stockholders
translate into differential behavior towards stockholders, resulting in affective polar-
ization due to in-group favoritism? Building on Enke, Rodríguez-Padilla, and Zim-
mermann (2022) and related work, we measure in-group favoritism using an allo-
cation decision. We endow subjects with 100€, which they can freely distribute be-
tween two other participants of the LISS panel. One participant is a stockholder, the
other a non-stockholder, and we inform subjects that both have a similar amount
of income and wealth. Since stockholders are, on average, wealthier than non-
stockholders, this feature allows us to abstract from animosities towards individ-
uals of higher status. This decision was incentivized, as for one randomly selected
subject, the allocation decision was implemented with real consequences. To bench-
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mark subjects in-group favoritism towards non-stockholders and control for general
in-group tendencies, we subsequently employ the Moral Universalism short-scale
(Enke, Rodríguez-Padilla, and Zimmermann, 2022) in the survey.
We observe substantial in-group favoritism among non-stockholder, resulting in

strong discriminatory behavior against stockholders. Non-stockholders allocate, on
average, 67.23€ out of the 100€ endowment to the recipient not holding stocks. This
degree of favoritism is even stronger than subjects’ favoritism towards individuals
of their own nationality (compared to individuals living anywhere in the world),
to whom they distribute, on average, 62.08€. Column (1) in Table 1.7 reveals that
subjects’ in-group favoritism towards non-stockholders is significantly influenced by
their views about stockholders. An increase in negative views by one standard devi-
ation is associated with an 0.1 standard deviations increase in in-group favoritism
towards non-stockholders. Furthermore, column (2) shows that when controlling
for several demographic variables and, in particular, their in-group favoritism along
the other dimensions of the universalism scale (higher values indicate more uni-
versalism, i.e., less in-group favoritism), the relation remains largely unchanged.
That is, even comparing subjects that show similar degrees of general in-group fa-
voritism, we find a strong relationship between perceptions and allocations to non-
stockholders.

Political attitudes towards stock market. To measure the relation of negative
views with political attitudes towards the stock market, we elicit subjects’ support
for five policy proposals concerning the taxation and regulation of stockholders and
the stock market (using 7-point Likert scales). For example, we ask subjects whether
they support the introduction of a financial transaction tax and whether the existing
wealth tax in the Netherlands should be higher for investments in risky assets than
for safe assets (Table 1.K.2 in the Appendix reports the full list). We aggregate the
items to obtain a measure for which higher levels indicate political preferences that
are less favorable for stockholders in terms of regulation and taxation.
We find substantial variation in non-stockholders’ attitudes towards all five pol-

icy proposals. For instance, 26% support introducing a financial transaction tax,
while 44% oppose it, and 43% support a higher wealth tax for risky assets, to which
32% oppose. Importantly, the extent of negative views about stockholders moderate
these polarized opinions. As Column (3) in Table 1.7 shows, the more negatively
subjects view stockholders, the more strongly they support policies that are less fa-
vorable for stockholders. In column (4), we control for several measures capturing
subjects’ redistributional concerns. In particular, we elicited subjects’ support for an
increase in wealth taxation (independent of asset classes), their self-reported po-
litical orientation and opposition to income inequality. Negative views about stock-
holders remains a strong and significant predictor of support for polices favoring
non-stockholders.
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1.6.3 Misreporting in surveys

As administrative data on wealth is not available in most countries, researchers often
need to rely on self-reported asset data. Negative views about could lead individu-
als to misreport having risky financial assets to avoid identity conflicts. Suppose, for
instance, somebody has received stocks not by choice but through inheritance, a
gift, or some company participation program. If this person perceives stockholders
negatively, merely thinking about their stock-related assets might create disutility
(Bénabou and Tirole, 2011). Moreover, reporting stock ownership in a survey makes
the affiliation to this group explicit and “official” to the individual, which could cre-
ate an identity conflict. Some might resolve this conflict by simply denying holding
any risky financial assets.

Measurement. Since we observe both administrative and self-reported survey
data, we can test whether negative perceptions predict directional misreporting. As
described before, for each subject we observe their households’ asset holdings iden-
tified through tax records. At the same time, the LISS panel surveys every adult
member of the respective subject’s household, and asks for their asset holdings. We
aggregate reports on the household level to match administrative records.3⁶ Since
the survey uses the same asset categories and subjects are asked to state the balance
at exactly the same time point for which we have the administrative data balance,
deviations are likely to be caused by misreporting.

Aggregate results. We first note that for 7% of the households, the dummy vari-
able indicating if the household reports holding any risky financial assets in the LISS
contradicts the respective variable in the administrative data. This result is in line
with previous findings, which find substantial response errors in self-reported in-
come and asset data (e.g. Hill, 2006; Meyer, Mok, and Sullivan, 2015; Bollinger
et al., 2019). Importantly, the differences are asymmetric: 30% of households with
risky assets do not report their holdings, while only 2% of the households without
risky assets report having them. This leads to a severe under-reporting of risky assets.
Based on the self-reported data only 16% of all households report holding any risky
financial assets even though 21% actually own them based on administrative data.3⁷
At the same time, for those households that correctly report their stock-ownership
status, there is no asymmetric misreporting in the share of assets invested in risky fi-
nancial assets. While households on average invest 39% of their total financial assets
in stock market related assets, their reported share is 40%.

36. Only the financial decider is asked to report assets jointly owned by the household which
ensures that assets are not counted multiple times when we aggregate the individual data.

37. The numbers in this paragraph are based on the sample of households (65 %) for which we
observe self-reported asset data for all adult household members. In Table 1.8, we use the full set of
households and add a dummy indicating whether we observe all adult household members as control
variable.
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Predicting misreporting. In Table 1.8, we show that negative perceptions of stock-
holders predict the documented under-reporting of risky financial assets. We focus
on the subset of households that hold risky financial assets based on official data
and use as the dependent variable an indicator of whether they (correctly) state
that they hold them in the survey. As column (1) reveals, the higher a subject’s neg-
ative perceptions, the more likely the subject self-reports that they do to hold any
risky financial assets. This effect is economically important: a one standard devia-
tion increase in negative perceptions is associated with a more than five percentage
point decrease in reporting ownership of risky assets. When we include demographic
controls and financial numeracy in column (2), the coefficient is still on a similar
level and statistically significant at the 10% level. We furthermore examine whether
negative perceptions are related to survey response error per se. Negative percep-
tions neither predict misreporting on the intensive margin of risky financial assets
(Appendix Table 1.B.16) nore misreporting in house ownership. Both findings are in
line with the identity concerns mechanism. Thus, our results suggest that negative
perceptions are related to misreporting due to identity concerns.

1.7 Conclusion

This paper proposes that people’s views of stockholders matter for their investment
decisions. Using a series of surveys, we document that a large fraction of individuals
perceive stockholders negatively. We then show experimentally that these negative
perceptions of stockholders causally influence people’s decision-making. Further-
more, they are an important predictor of actual stock market participation, which we
show using linked survey-administrative data. Moreover, perceptions significantly
contribute to affective polarization, political attitudes toward stockholders, and mis-
reporting behavior in surveys.
Our results highlight limitations to the persuasive power of outcome-based

strategies to influence households’ financial decisions and offer perspectives on the
design of alternative, potentially more effective strategies. The strong aversion to
any form of stock-related options we document in our experiments suggests that
classic strategies, such as highlighting potential gains from investing or improving
knowledge might have limited effects on the substantial share of highly identity-
minded households. Indeed, a meta-analysis covering 201 studies indicates that
interventions to improve financial literacy generally have very limited effects on
behavior (Fernandes, Lynch, and Netemeyer, 2014). Similarly, interventions or ad-
vertisements that appeal to the skills and knowledge of financial experts might not
convince households whose decisions are highly motivated by identity concerns to
invest in stocks. Such strategies could even backfire if they reinforce the belief that
the population of stockholders is fundamentally different. Being confronted with
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individuals perceived as representative of selfish or greedy people could further sup-
port stereotypical views of the entire population of stockholders.
Instead, our results suggest that interventions aimed at decreasing negative per-

ceptions of stockholders have the potential to substantially influence behavior. We
show that a relatively light-touch intervention – providing subjects with informa-
tion about differences between stockholders and non-stockholders – significantly
affect decision-making in our experiment. Broader interventions, such as providing
detailed information about differences over a longer duration of time, could thus
induce changes in households’ actual stock market participation. In particular, com-
bining the insights from our results and framework with concepts developed from
research on inter-group relations (Böhm, Rusch, and Baron, 2020) may be very ef-
fective in reaching the group of identity-motivated households. For instance, “decat-
egorization” is a strategy whose goal is to alleviate the belief that opposing groups
form homogeneous units. Applied to the current context, it means highlighting that
very different members of society invest in stocks. Another example is the concept of
“recategorization”, which proposes the communication of similarities and common
goals between stockholders and non-stockholders.
Since we have documented that a substantial fraction of people hold stereotyp-

ical and thus biased beliefs regarding stockholders, normative arguments favoring
such interventions can be made. This is an important factor distinguishing our ex-
planation of limited participation from preference-based explanations. Not only are
deeply held preferences hard or even impossible to change, but it is also normatively
questionable as to whether an attempt to change them through interventions should
be made at all. In contrast, our results indicate that perceptions of stockholders are
malleable and frequently incorrect, providing a much larger normative scope for be-
havioral change. However, the presence of identity concerns complicates a straight-
forward welfare assessment. We view disentangling the welfare effects of changing
perceptions when one’s identity depends on perceptions as an exiting avenue for
future research.
We conclude by pointing out that our framework and methodology are not

tied to financial decision-making. It can readily be applied more generally to other
economic contexts in which strong aversion behavior appears to be at odds with
outcome- or constraint-based explanations. For instance, our mechanism could help
to explain the widespread non-take-up of social transfers (Currie, 2006). Similarly,
significant fractions of people abstain from holding debt and avoid insurance mar-
kets (Guiso and Sodini, 2013). Since people naturally form perceptions over groups
defined by economic decisions, our channel has the potential to significantly influ-
ence decision-making and particularly aversion behavior in these domains.
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Table 1.5. The relationship between negative views about stockholders and stock market partic-
ipation

Dependent variable: Has risky financial assets

Full sample Determinants sample

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

Negative views about stockholders -0.058*** -0.052*** -0.060*** -0.048***
(0.007) (0.007) (0.010) (0.010)

Behavioral variables

General trust 0.024**
(0.010)

Ambiguity aversion -0.021**
(0.010)

Likelihood insensitivity -0.021*
(0.011)

Belief over positive stock returns 0.063***
(0.011)

Risk aversion -0.036***
(0.010)

Financial numeracy -0.000
(0.011)

Right-wing political orientation 0.011
(0.010)

Socio-demographic variables

Female -0.075*** -0.050** -0.017
(0.015) (0.021) (0.021)

Age 0.000 0.000 0.001
(0.000) (0.001) (0.001)

Education: upper secondary 0.021 0.015 0.007
(0.018) (0.026) (0.026)

Education: tertiary 0.123*** 0.121*** 0.102***
(0.019) (0.028) (0.030)

Income 2nd tercile -0.009 -0.013 -0.011
(0.017) (0.026) (0.026)

Income 3rd tercile 0.083*** 0.061* 0.048
(0.021) (0.032) (0.032)

Wealth 2nd tercile 0.070*** 0.090*** 0.074***
(0.017) (0.024) (0.025)

Wealth 3rd tercile 0.267*** 0.315*** 0.289***
(0.020) (0.029) (0.030)

Mean dep. variable 0.228 0.226 0.238 0.238
Observations 2915 2903 1410 1410

Notes: The table shows OLS regression coefficients. The dependent variable is an indicator variable
equal to one if the subject owns stocks and zero otherwise. “Negative views about stockholders” is
defined as the mean of the negative perceptions over the traits greed, gambler and selfishness, with
higher values indicating that stockholders are perceived more negatively. See Appendix 1.K.3 for de-
tails on the other independent variables. All displayed behavioral variables have been standardized.
Robust standard errors in parentheses. Significance levels: ∗p<0.1, ∗∗p<0.05 and ∗∗∗p<0.01.
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Table 1.6. Comparison of average actual and predicted differences

Greed Gambler Selfishness

Panel A: Actual average self-assessment

Stockholders 3.71 3.38 2.91
Non-stockholders 2.54 2.10 2.05
Difference 1.17 1.29 0.86

Panel B: Predicted average self-assessment

Stockholders 4.27 5.22 3.47
Non-stockholders 2.70 2.40 2.53
Difference 1.57 2.82 0.94

Panel C: Exaggeration (Predicted / Actual )

Exaggeration of difference (%) 34.8% 119.3% 9.4%

Notes: Panel A displays the average response of subjects in the LISS panel when asked to
self-assess themselves regarding the characteristics greedy, gambler and selfish (agreement
to “I’m kind of [...]”, 0-10 Likert scale). Panel B displays the average prediction of subjects
over these self-assessments. Panel C displays the ratio of predicted differences between
stockholders and non-stockholders and actual differences.
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Table 1.7. Implications of negative perceptions on in-group favoritism and political attitudes

Dependent variable:

Money allocated Support for higher
to non-stockholder taxation and regulation

of stock market

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

Negative views about stockholders 0.103∗∗∗ 0.086∗∗∗ 0.175∗∗∗ 0.152∗∗∗

(0.027) (0.026) (0.026) (0.024)

Moral universalism −0.132∗∗∗

(0.033)

Support for wealth tax 0.416∗∗∗

(0.027)

Right-wing political orientation -0.028∗∗

(0.012)

Opposition to income inequality 0.118∗∗∗

(0.027)

Demographic controls X X
Observations 1,594 1,594 1,594 1,397
R2 0.011 0.063 0.031 0.307

Notes: The table displays OLS-estimates. The dependent variable in columns (1) and (2) is sub-
jects’ behavior in an allocation game, with higher values indicating more money is allocated to non-
stockholders and thus less to stockholders. In columns (3) and (4), the dependent variable is subjects’
mean answers on the five item scale capturing political attitudes towards stock market, with higher
values indicating a higher support for taxation and regulation of the stock market and stockholders.
“Negative views about stockholders” is defined as the mean over the negative perceptions over the
traits greed, gambler and selfishness, with higher values indicating that stockholders are perceived
more negatively. See main text and Appendix 1.K.4 for details on the other independent variables.
All displayed independent variables have been standardized. Robust standard errors in parentheses.
Demographic controls include age, gender, education, income and total financial assets. Significance
levels are ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01.
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Table 1.8. Misreporting of risky financial assets ownership

Dependent variable:

Reports having risky financial assets

(1) (2)

Constant 0.519***
(0.035)

Negative views about stockholders -0.051** -0.045*
(0.022) (0.025)

Financial numeracy 0.139***
(0.033)

Demographic controls X
Observations 593 354

Notes: The table shows OLS regression coefficients. The dependent variable is a
dummy variable equal to one if anybody in the household reports that they have any
risky financial assets in the LISS panel. The sample is restricted to all households which
hold any risky financial assets based on Dutch administrative data. “Negative views
about stockholders” is defined as the mean over the negative perceptions over the
traits greed, gambler and selfishness, with higher values indicating that stockholders
are perceived more negatively. “Financial numeracy” is defined as the number of cor-
rect answers to the four numeracy questions of van Rooij, Lusardi, and Alessie (2011).
Both independent variables have been standardized. Robust standard errors in paren-
theses. Controls include age, gender, education, income, wealth, and a dummy whether
we observe all adult household members. Significance levels: ∗p<0.1, ∗∗p<0.05 and
∗∗∗p<0.01.
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Appendix 1.A Additional figures
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Figure 1.A.1. People’s perceptions of characteristics of stockholders and non-stockholders
around the world part 1

Notes: The figure displays for each country the distribution of subjects’ ratings of the group of stockholders
and non-stockholders. Higher values indicate that subjects rate the respective group as more greedy (left
column), gambler-like (middle column), and selfish (right column). The dotted lines display mean ratings.
Stars indicate significance levels, where ∗p<0.1, ∗∗p<0.05 and ∗∗∗p<0.01, obtained from Kolmogorov-Smirnov
tests.
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Figure 1.A.2. People’s perceptions of characteristics of stockholders and non-stockholders
around the world part 2

Notes: The figure displays for each country the distribution of subjects’ ratings of the group of stockholders
and non-stockholders. Higher values indicate that subjects rate the respective group as more greedy (left
column), gambler-like (middle column), and selfish (right column). The dotted lines display mean ratings.
Stars indicate significance levels, where ∗p<0.1, ∗∗p<0.05 and ∗∗∗p<0.01, obtained from Kolmogorov-Smirnov
tests.
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(a) Figure visualization and dollar currency

(b) Figure visualization and pound currency

(c) Table visualization and dollar currency

(d) Table visualization and pound currency

Figure 1.A.3. Combinations of risky option visualization (Draw description)
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Next

We will now inform you about the actual difference between stockholders and non-
stockholders. For the randomly selected participants, we found that …

... stockholders donate 11% more than non-stockholders.

That is, for every $1 that non-stockholders donate, stockholders donate on average $1.11 for
a good cause.

$1.11$1.11  $1.11

$1$1  $1

Stockholders

Non-stockholders

$0.8 $0.85 $0.9 $0.95 $1 $1.05 $1.1 $1.15 $1.2 $1.25

Figure 1.A.4. Example of information provided to subjects
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Figure 1.A.5. Distribution of signals generated in the information experiment

Notes: This figure displays in a histogram the distribution of signals subjects received in the information
experiment over the difference in donation behavior between stockholder and non-stockholder. Higher
values indicate signals that stockholder donated more relative to non-stockholder.
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Figure 1.A.6. Distribution of prior beliefs in the information experiment

Notes: This figure displays in a histogram the distribution of subjects prior beliefs over the difference in
donation behavior between stockholder and non-stockholder in the information experiment. Higher values
indicate subject’s beliefs that stockholders donate more relative to non-stockholders.
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Figure 1.A.7. Heterogeneity in the relationship between negative views and stock market partic-
ipation

Notes: This figure displays interactions term coefficients obtained from an OLS regression. The specification
is the same as in Column (4) of Table 1.5, with the addition of interactions of negative views about stock-
holders with the displayed demographic variables. The more negative the coefficient, the stronger is the
association of increases in negative views with decreases in stock market participation among the speci-
fied subgroup.
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Appendix 1.B Additional tables

Table 1.B.1. Overview of samples

Label Provider N Covered in Description

Perception pre-test Pureprofile 194 Section 1.3, Appendix 1.C Survey to select character traits based
on identity-relevance and association with
stockholders.

First LISS panel survey Centerdata 3,272 Sections 1.3, 1.5, 1.6.1 and 1.6.3 Survey to measure people’s perceptions of
stockholders and non-stockholders in the
Netherlands.

Second LISS panel survey Centerdata 1,594 Sections 1.3, 1.I and 1.6.2 Follow-up to the first survey to collect ad-
ditional measures, investigate implications
and the effect of correcting stereotypes.

Cross-country survey Bilendi 5,130 Sections 1.3 and 1.5 Survey to measure people’s perceptions of
stockholders and non-stockholders in Aus-
tralia, Germany, Italy, Japan, Mexico, South
Korea, Spain, Sweden, United Kingdom, and
United States.

Perception robustness
survey

Panel Inzicht 1,016 Section 1.3, Appendix 1.E Additional surveys to measure perceptions
using different elicitation methods

Information generation
survey

Prolific 272 Section 1.4.3, 1.6, Appendix 1.F Survey to generate the information about
the donation behavior of stockholders and
non-stockholders for the information exper-
iment.

Description experiment Prolific 515 Section 1.4.1 Experiment to test prediction 1 of the con-
ceptual framework.

Information experiment Prolific 548 Section 1.4.3 Experiment to test prediction 2 of the con-
ceptual framework.

Information experiment
follow-up survey

Prolific 428 Section 1.4.3 Survey to investigate experimenter demand
effects as well as persistence and validity of
the treatment effects of the information ex-
periment.
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Table 1.B.2. Overview of sample demographics Netherlands

Variable CBS Full LISS panel First survey Second survey
(2020) LISS panel LISS panel

Gender

Women 51% 54% 51% 53%

Age

16 - 34 years 29% 25% 13% 9%
35 - 64 years 48% 46% 49% 46%
65 years and older 23% 28% 38% 45%

Education

University degree 33% 40% 29% 27%

Net income

Below 20,000 euros/dollars 20% 20% 17% 20%
20,000 - 50,000 euros/dollars 51% 51% 59% 61%
Above 50,000 euros/dollars 30% 29% 24% 19%

Sample size 6,462 3,272 1,594

Notes: CBS stands for Centraal Bureau voor de Statistiek, the statistical bureau of the Netherlands.

Table 1.B.3. Overview of sample demographics cross-country study

Variable Australia Germany Italy Japan Mexico South Spain Sweden United United
Korea Kingdom States

Gender

Women 50% 50% 50% 50% 52% 50% 51% 51% 48% 50%

Age

16 - 34 years 30% 27% 24% 25% 44% 27% 23% 31% 29% 26%
35 - 64 years 52% 58% 59% 55% 51% 62% 62% 54% 61% 51%
65 years and older 18% 15% 16% 20% 5% 12% 15% 15% 11% 23%

Sample size 502 499 500 513 511 510 498 508 525 564
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Table 1.B.4. The relationship between negative views about stockholders and stock market par-
ticipation across countries

Dependent variable: Participates in the Stock Market

All
countries Australia Germany Italy Japan Mexico

(1) (2) (3) (4) (5) (6)

Negative views −0.069∗∗∗ −0.089∗∗∗ −0.112∗∗∗ −0.103∗∗∗ −0.004 −0.028∗

about stockholders (0.006) (0.017) (0.017) (0.016) (0.024) (0.015)

Observations 5,130 502 499 500 513 511

Dependent variable: Participates in the Stock Market

South United United
Korea Spain Sweden Kingdom States

(7) (8) (9) (10) (11)

Negative views −0.069∗∗∗ −0.063∗∗∗ −0.050∗ −0.062∗∗∗ −0.069∗∗∗

about stockholders (0.022) (0.018) (0.026) (0.019) (0.018)

Observations 510 498 508 525 564

Notes: The table shows OLS regression coefficients. The dependent variable is an indicator variable equal
to one if the subject reports to own stocks and zero otherwise. “Negative views about stockholders” is
defined as the mean of the negative perceptions over the traits greed, gambler and selfishness, with
higher values indicating that stockholders are perceived more negatively. The variable is standardized.
Robust standard errors in parentheses. The regression further includes as control variables subjects’
age and gender as well as country fixed effects in column (1). Significance levels: ∗p<0.1, ∗∗p<0.05 and
∗∗∗p<0.01.
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Table 1.B.5. Overview of sample demographics Prolific (US)

Variable ACS Information Description Information
(2020) generation survey experiment experiment

Gender

Women 51% 79% 69% 78%

Age

16 - 34 years 46% 72% 58% 70%
35 - 64 years 38% 27% 38% 28%
65 years and older 16% 1% 4% 2%

Education

University degree 28% 36% 34%

Net income

Below 20,000 euros/dollars 29% 20% 24% 28%
20,000 - 50,000 euros/dollars 34% 37% 36% 32%
Above 50,000 euros/dollars 37% 43% 40% 40%

Sample size 272 515 548

Notes: ACS stands for American Community Survey, administered by the U.S. Census Bureau. Education
was not elicited in the survey used to generate the donation information (third column).

Table 1.B.6. Description experiment balance test

Variable Treatment Treatment H0 : (1) = (2)
stock description draw description p-value

(1) (2) (3)

Age 35.52 35.03 0.89
Women 0.70 0.68 0.58
High income 0.53 0.48 0.23
High wealth 0.65 0.62 0.40
Is financial decider 0.65 0.62 0.45
Has college degree 0.35 0.38 0.51

Notes: Column (1) and (2) displays mean values of variables for both treatments
of the description experiment. The last column shows p-values obtained using
Wilcoxon rank-sum tests comparing the variables of both treatments.
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Table 1.B.7. Description experiment treatment effect on decision-making

Panel A: Between-subject effect
Dependent variable: Choice of risky option

(1) (2)

Constant 0.524∗∗∗ 0.600∗∗∗

(0.021) (0.084)

Stock description −0.142∗∗∗ −0.132∗∗∗

(0.032) (0.032)

Demographic controls X
Subjects 515 509
Observations 2,060 2,036

Panel B: Within-subject effect
Dependent variable: Choice of risky option

(1) (2)

Constant 0.498∗∗∗ 0.583∗∗∗

(0.016) (0.069)

Stock description −0.117∗∗∗ −0.117∗∗∗

(0.016) (0.016)

Demographic controls X
Subjects 515 509
Observations 4,120 4,072

Notes: The table displays OLS-estimates. The dependent variable is an indicator variable
equal to one if the risky option is chosen and zero if the safe option is chosen. Stock
description is an indicator variable equal to one if the risky option is described as a
stock investment and zero if described as a random draw investment. Standard errors
(in parentheses) are clustered at the subject level. Demographic controls include age,
gender, education, income, total financial assets and involvement in financial decision-
making. Significance levels are ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01.
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Table 1.B.8. Information experiment balance test

Variable Correlation H0 : r = 0
coefficient r p-value

(1) (2)

Prior Belief 0.01 0.89
Number of random draw option choices -0.05 0.24
Age 0.03 0.46
Women 0.02 0.57
High income -0.01 0.84
High wealth -0.03 0.51
Is financial decider -0.05 0.20
Has college degree -0.02 0.70

Notes: The table displays in column (1) are pairwise Pearson correlation co-
efficients between the displayed variable and the variable indicating the sig-
nal over donation behavior that subjects received. Higher values for this
variable indicate signals that stockholder donated more relative to non-
stockholder. Column (2) show p-values obtained using Pearson correlation
tests.
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Table 1.B.9. The relationship between negative views about stockholders and the share of risky
financial assets

Dependent variable: Share of risky financial assets

Full sample Determinants sample

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

Negative views about stockholders -0.015 -0.013 -0.038** -0.030*
(0.013) (0.013) (0.017) (0.017)

Behavioral variables

General trust 0.011
(0.021)

Ambiguity aversion -0.004
(0.019)

Likelihood insensitivity 0.012
(0.019)

Belief over positive stock returns 0.030*
(0.016)

Risk aversion -0.040*
(0.021)

Financial numeracy 0.011
(0.023)

Right-wing political orientation -0.007
(0.018)

Socio-demographic variables

Female -0.006 -0.012 0.023
(0.023) (0.033) (0.035)

Age 0.004*** 0.002* 0.003**
(0.001) (0.001) (0.001)

Education: upper secondary 0.023 0.076 0.080
(0.040) (0.047) (0.049)

Education: tertiary 0.072* 0.116** 0.116**
(0.039) (0.048) (0.049)

Income 2nd tercile -0.023 -0.036 -0.032
(0.035) (0.045) (0.045)

Income 3rd tercile -0.001 -0.022 -0.030
(0.034) (0.047) (0.047)

Wealth 2nd tercile -0.015 0.088 0.084
(0.041) (0.061) (0.062)

Wealth 3rd tercile 0.030 0.160*** 0.158***
(0.045) (0.060) (0.060)

Mean dep. variable 0.359 0.352 0.345 0.345
Observations 665 657 335 335

Notes: The table shows OLS regression coefficients. The dependent variable is the share of risky finan-
cial assets as a percentage of all financial assets. The sample is restricted to households with any risky
financial assets. “Negative views about stockholders” is defined as the mean over the negative percep-
tions over the traits greed, gambler and selfishness, with higher values indicating that stockholders
are perceived more negatively. See Appendix 1.K.3 for details on the other independent variables. All
displayed behavioral variables have been standardized. Robust standard errors in parentheses. Signif-
icance levels: ∗p<0.1, ∗∗p<0.05 and ∗∗∗p<0.01.
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Table 1.B.10. The association of demographic variables with negative views about stockholders

Dependent variable:

Negative views
about stockholders

(1)

Female 0.083**
(0.038)

Age 0.004***
(0.001)

Education: upper secondary -0.006
(0.058)

Education: tertiary -0.055
(0.058)

Income 2nd tercile 0.071
(0.051)

Income 3rd tercile 0.004
(0.052)

Wealth 2nd tercile 0.045
(0.049)

Wealth 3rd tercile -0.054
(0.055)

Observations 2903
R

2 0.008

Notes: The table show coefficients of an OLS regression.
The dependent variable is “Negative views about stock-
holders” defined as the mean over the negative percep-
tions over the traits greed, gambler and selfishness, with
higher values indicating that stockholders are perceived
more negatively. Robust standard errors in parentheses.
Significance levels: ∗p<0.1, ∗∗p<0.05 and ∗∗∗p<0.01.
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Table 1.B.11. OLS-regression on the relationship between being a stockholder and self-assessed
character traits

Dependent variable:

Self-assessed Self-assessed Self-assessed
greed gambler selfishness

(1) (2) (3) (4) (5) (6)

Is stockholder 1.166∗∗∗ 0.733∗∗∗ 1.287∗∗∗ 1.136∗∗∗ 0.860∗∗∗ 0.461∗∗∗

(0.111) (0.114) (0.105) (0.112) (0.098) (0.102)

Constant 2.541∗∗∗ 4.056∗∗∗ 2.097∗∗∗ 2.734∗∗∗ 2.049∗∗∗ 3.303∗∗∗

(0.050) (0.234) (0.046) (0.218) (0.043) (0.202)

Demographic controls X X X
Observations 3,271 3,267 3,271 3,267 3,271 3,267
R2 0.034 0.126 0.047 0.091 0.025 0.101

Notes: The table displays OLS-estimates. The dependent variable in columns (1) - (6) is subjects self-
assessment over the character traits greed (1-2), gambler (3-4), and selfishness (5-6) on a scale from 0
to 10 (LISS data, Netherlands). Higher values indicate higher degrees of greed, gambler, and selfishness,
respectively. Is stockholder is a dummy variable equal to one if the subject self-reports to have risky
financial assets and zero otherwise. Robust standard errors in parentheses. Controls include age, gender,
education, income and total financial assets. Significance levels are ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01.
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Table 1.B.12. Distribution of self-assessments and allocations

Panel A: Netherlands
Self-assessed greed (0-10 point scale)

0 1-3 4-6 7-10

Stockholder 14.7% 35.7% 31.6% 17.9%
Non-stockholder 32.7% 35.6% 22.8% 9%

Self-assessed gambler (0-10 point scale)

0 1-3 4-6 7-10

Stockholder 14.7% 41.5% 30.3% 13.4%
Non-stockholder 37% 38.7% 18.3% 6.1%

Self-assessed selfishness (0-10 point scale)

0 1-3 4-6 7-10

Stockholder 16.6% 48.1% 26.8% 8.5%
Non-stockholder 35.6% 40.6% 19.7% 4.1%

Panel B: United States
Amount allocated to self (0€ - 100€)

0-49 50 51-99 100

Stockholder 17.0% 24.5% 35.8% 22.6%
Non-stockholder 19.6% 30.6% 37% 12.8%

Notes: This table shows in Panel A the distribution of subjects self-
assessment over the character traits greed, gambler, and selfishness.
Elicited on a scale from 0 to 10, displayed are the proportions of sub-
jects rating themselves as 0, 1-3, 4-6, or 7-10 for the respective traits
separately for the group of stockholders and non-stockholders. Panel B
shows in a similar fashion the distribution of money allocated by subjects
to themselves instead to a charity in an allocation game. Displayed are
the proportions of subjects allocation 0-49, exactly 50, 52-99 and exactly
100 € to themselves separately for the group of stockholders and non-
stockholders.
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Table 1.B.13. Linking of administrative data balancing test

Not linked to admin data Linked to admin data H0 : (1) = (2)

(1) (2) (3)

Age 56.15 56.15 0.86
Female 0.56 0.51 0.12
Education: upper secondary 0.33 0.34 0.88
Education: tertiary 0.44 0.44 0.96
Negative views about stockholders 2.31 2.40 0.29

Observations 365 2903

Notes: Column (1) displays mean values of variables of subjects we could not link to administrative income and wealth
data. Column (2) does the same for subjects we could link. The last column shows p-values obtained using Wilcoxon
rank-sum tests comparing the variables of the two samples.

Table 1.B.14. Determinants sample balancing test

Any determinant missing Determinants sample H0 : (1) = (2)

(1) (2) (3)

Age 51.18 61.41 0.00
Female 0.56 0.45 0.00
Education: upper secondary 0.34 0.33 0.59
Education: tertiary 0.46 0.42 0.06
Negative views about stockholders 2.37 2.43 0.39
Income 2nd tercile 0.32 0.34 0.39
Income 3rd tercile 0.34 0.33 0.58
Wealth 2nd tercile 0.33 0.33 0.97
Wealth 3rd tercile 0.28 0.39 0.00
Has risky financial assets 0.22 0.24 0.31

Observations 1493 1410

Notes: Column (1) displays mean values of variables of subjects for which any of the determinants displayed in Table 1.5
is missing. Column (2) does the same for the determinants sample. The last column shows p-values obtained using
Wilcoxon rank-sum tests comparing the variables of the two samples.
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Table 1.B.15. The relationship between negative views and stock market participation (Probit)

Dependent variable: Has risky financial assets

Full sample Determinants sample

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

Negative views about stockholders -0.205*** -0.208*** -0.249*** -0.212***
(0.027) (0.030) (0.043) (0.045)

Behavioral variables

General trust 0.127***
(0.047)

Ambiguity aversion -0.102**
(0.044)

Likelihood insensitivity -0.076*
(0.045)

Belief over positive stock returns 0.221***
(0.040)

Risk aversion -0.157***
(0.041)

Financial numeracy 0.004
(0.052)

Right-wing political orientation 0.058
(0.044)

Socio-demographic variables

Female -0.283*** -0.186** -0.040
(0.057) (0.085) (0.090)

Age -0.001 -0.001 0.003
(0.002) (0.003) (0.003)

Education: upper secondary 0.099 0.053 0.019
(0.088) (0.120) (0.127)

Education: tertiary 0.459*** 0.442*** 0.392***
(0.084) (0.115) (0.125)

Income 2nd tercile 0.012 -0.003 -0.013
(0.080) (0.115) (0.119)

Income 3rd tercile 0.296*** 0.216* 0.160
(0.081) (0.120) (0.125)

Wealth 2nd tercile 0.422*** 0.607*** 0.582***
(0.082) (0.135) (0.138)

Wealth 3rd tercile 1.039*** 1.332*** 1.299***
(0.083) (0.133) (0.138)

Mean dep. variable 0.228 0.226 0.238 0.238
Observations 2915 2903 1410 1410

Notes: The table shows Probit regression coefficients. The dependent variable is an indicator variable
equal to one if the subject owns stocks and zero if not. “Negative views about stockholders” is defined
as the mean over the negative perceptions over the traits greed, gambler and selfishness, with higher
values indicating that stockholders are perceived more negatively. See Appendix 1.K.3 for details on
the other independent variables. All displayed behavioral variables have been standardized. Robust
standard errors in parentheses. Significance levels: ∗p<0.1, ∗∗p<0.05 and ∗∗∗p<0.01.
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Table 1.B.16. Misreporting of share of risky financial assets

Dependent variable:

Reported share of risky financial assets

(1) (2)

Constant 0.154***
(0.022)

Negative views about stockholders -0.009 -0.009
(0.010) (0.013)

Financial numeracy 0.011
(0.022)

Share of risky assets 0.735*** 0.742***
(0.036) (0.049)

Demographic controls X

Observations 372 228
R

2 0.584 0.624

Notes:

The table shows OLS regression coefficients. The dependent variable is the share of risky
financial assets as a percentage of all financial assets. The sample is restricted to all house-
holds which hold any risky financial assets based on Dutch administrative data and also
report any risky financial assets. “Negative views about stockholders” is defined as the
mean over the negative perceptions over the traits greed, gambler and selfishness, with
higher values indicating that stockholders are perceived more negatively. “Financial nu-
meracy” is defined as the number of correct answers to the four numeracy questions of
van Rooij, Lusardi, and Alessie (2011). Both independent variables have been standardized.
Robust standard errors in parentheses. Controls include age, gender, education, income,
wealth, and a dummy whether we observe all adult household members. Significance lev-
els: ∗p<0.1, ∗∗p<0.05 and ∗∗∗p<0.01.
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Appendix 1.C Selection of character traits

This section describes the pilot experiment that we used to select three character
traits for our measure capturing perceptions of stockholders. As explained in Sec-
tion 1.3.2, we used two criteria to select the traits: the traits need to be associated
with stockholders and identity-relevant to subjects. Based on these conditions, we
searched media outlets (articles, books, and movies) and gathered a list of eight can-
didates. For each candidate, we adapted a description from established psycholog-
ical definitions. We further added two additional characteristics (non-religiousness
and non-athleticness) as a validity check. We predicted no association with stock-
holders for these two characteristics and thus would expect subjects to rate them
accordingly. Table 1.C.1 displays the ten characteristics together with the respective
definitions.

Table 1.C.1. List of character traits used for selection

Variable Definition

Aggressiveness The tendency toward social dominance, threatening behavior, and hostil-
ity.

Arrogance The tendency to show an attitude of overbearing superiority or to make
presumptuous claims or assumptions.

Dishonesty The tendency to lack truthfulness, uprightness, and integrity.
Gambler A person that shows the tendency to risk money or other stakes in the

hope of being successful.
Greed The tendency to continuously want more of things like wealth, posses-

sions or social values.
Impatience The tendency to be restless or short of temper, especially under irritation,

delay, or opposition
Impulsiveness The tendency to act hastily and without adequate reflection on the pos-

sible consequences.
Selfishness The tendency to accept negative consequences for other people or the

environment to gain a personal advantage as a result.

Non-athleticness A person that lacks agility, muscular strength, or broad-shouldered
physique.

Non-religiousness The tendency to not have a religious character or not relate to or believe
in a religion.

We presented this list (in randomized order) and the accompanying definitions to
194 subjects in a Dutch Online Panel supplied by the provider Pureprofile. In order
to check the first condition, subjects were asked to rank the traits according to how
strongly they associate the traits with stockholders. We used the same definition
for stockholders as employed throughout the paper. Using subjects rankings, we
computed for each trait the average rank, with one being ranked highest (most
strongly associated) and ten the lowest rank. Table 1.C.2 displays the results. We
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obverse that people perceive the trait greed to be most strongly associated with
stockholders, followed by gambler and selfishness. All three traits differ significantly
from the random benchmark (p< 0.001, Wilcoxon rank-sum test). Reassuringly, we
find that the characteristics non-athletic and non-religious are ranked last, indicating
that subjects answered deliberately.

Table 1.C.2. Association of traits with stockholder ranking results

Characteristic Average rank

Greed 3.85
Gambler 4.31
Selfishness 4.83
Arrogance 4.84
Impulsiveness 5.02
Impatience 5.51
Aggressiveness 5.89
Dishonesty 6.48
Non-athleticness 6.70
Non-religiousness 7.58

Notes: The table show the ordered aver-
age rank of the ten selected character-
istics. Lower values indicate higher rank,
i.e., a stronger association of the trait with
stockholders.

To test the second condition, we asked subjects to state for each trait how “im-
portant it is for you that you do not appear to have this characteristic and that others
do not see you as such a person”. Subjects could rate the traits using a scale from
one (“not at all important”) to ten (“very important”). As displayed in Table 1.C.3,
the previously highest ranked traits greed, gambler and selfishness are also among
the four highest-rated traits with respect to their identity relevance. Based on these
results, we chose the three character traits greed, gambler, and selfishness as our
leading variables used to measure perceptions of stockholders. Because subjects in-
dicate that it is important to them that they do not appear to have the three selected
traits, these traits are consider negatively by subjects.
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Table 1.C.3. Identity relevance of traits results

Characteristic Identity importance

Gambler 6.34
Greedy 5.90
Impulsiveness 5.68
Selfishness 5.65
Aggressiveness 5.53
Arrogance 5.30
Impatience 4.77
Dishonesty 4.49
Non-athleticness 4.47
Non-religiousness 3.35

Notes: The table show the ordered average iden-
tity relevance score of the ten selected character-
istics. Higher values indicate higher self-assessed
importance.
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Appendix 1.D Defining the group of stockholders

The definition of stockholders we use in our surveys is based on the official asset
categorization of Statistics Netherlands. Throughout our surveys, we define stock-
holders as individuals “who possess any risky financial investments”, where “risky
financial investments include growth funds, share funds, bonds, debentures, stocks,
options, and warrants. They do not include banking accounts, saving accounts, bank
savings schemes, insurance policies, or real estate.” We chose this definition because
the assets categorized as risky financial investments form a specific tax category in
the Netherlands and this definition is used in the asset questionnaire of the LISS
panel which panelist answer every other year. For these reasons, our Dutch partici-
pants are familiar with the definition we provided. Furthermore, this categorization
allows us to compare our survey data with administrative data because the latter is
based on tax records. To guarantee comparability between countries, we used the
same definition also in our surveys fielded to other countries.
However, an important question is whether the objective definition we use coin-

cides with subjects’ subjective definition of stockholders. In particular, subjects could
consider other types of investments relevant for their definition of what defines a
stockholder. Notably, our definition does not include “indirect” stock market invest-
ments through retirement saving plans. The distinction between direct and indirect
investments is particularly important in the Netherlands because the vast majority
of employed Dutch individuals are automatically enrolled in retirement saving plans
that contain stock market investments to varying degrees.3⁸
Results based on the linking of survey data from the LISS panel with admin-

istrative records indicate that individuals correctly disregard indirect investments
in their subjective definition of stockholders. In the linked data, we can directly
compare subjects’ own categorization with the categorization of our definition. If
subjects consider other types of investments outside of our definition as an impor-
tant part of being a stockholder, we would expect many individuals self-reporting to
be stockholders even if they are not based on our definition. Reassuringly, we see no
evidence for such over-reporting of being a stockholder. Only 2% of subjects that are
non-stockholders based on our definition report being a stockholder. If anything, we
find that some stockholders report being non-stockholders, a phenomenon we ex-
plore in more detail in Section 1.6.3. The evidence thus supports the notion that our
definition of stockholders coincidences with subjects’ subjective distinction between
stockholders and non-stockholders.

38. In our framework, only active decisions matter for identity. Thus, participating indirectly in
the stock market through automatic enrollment should not influence group identification. We indeed
find substantial group identification in our Dutch sample despite most subjects being enrolled in re-
tirement saving plans that contain stock market investments (see Section 1.4).
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Appendix 1.E Additional evidence on people’s perceptions of
stockholders

This section describes the additional surveys that we used as robustness exercise
for the main result presented in Section 1.3.

Table 1.E.1. List of activities used for robustness

Variable Related trait Observations Survey question
Out of [GROUP], how many stated
that they...

Voluntary work Selfishness 1,016 ...currently do voluntary work or
did so in the past two years?

Donating money Selfishness 670 ...donated money to a good cause
in the past two years?

Helping strangers Selfishness 346 ...helped a stranger in need at
some point in the past two years?

Casino loss Gambler 1,016 ...lost money in a casino at least
once?

Excessive risk Gambler 346 ...at least once been in a situation
where they regretted that they took
too much risk?

Unnecessary buying Greed 1,016 ...at least once bought a product
which they didn’t really need just
for the sake of having it?

Dissatisfaction Greed 1,016 ...felt dissatisfied because they
wanted to possess more things at
some point during the past two
years?

Design. In total, we collected data from 1,016 subjects who are broadly represen-
tative of the Dutch population in terms of age and gender provided by Panel Inzicht.
After answering a couple of demographic questions, subjects were presented with a
list of activities. The activities were selected to be related to the three character traits
selfishness, gambler and greed. For each activity, subjects were asked to estimate the
proportion of people engaging in the activity. Subjects could enter any percentage
number from 0 to 100 as answer and were asked separately about stockholders and
non-stockholders. In order to not overload subjects with too many activities, we var-
ied between subjects some of the activities. Table 1.E.1 displays the set of activities
used together with the respective number of observations and formulations of the
survey questions.
Additionally, we described a dictator game to a subset of 346 subjects. We told

them that survey participants are provided an endowment of five euros. The partici-
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Figure 1.E.1. Replication of Panel A of Figure 1.1 using robustness sample

Notes: The figure displays the distribution of subjects’ ratings of the group of stockholders and non-
stockholders elicited using the Panel Inzicht sample. Higher values indicate that subjects rate the respective
group as more greedy (left graph), gambler-like (middle graph), and selfish (right graph). The dotted lines
display mean ratings. Stars indicate significance levels, where ∗p<0.1, ∗∗p<0.05 and ∗∗∗p<0.01, obtained from
Kolmogorov-Smirnov tests.

pants can allocate the endowment between themselves and the charitable organiza-
tion Artsen zonder Grenzen (Doctors Without Borders). A randomly selected subset
gets their decision implemented with real consequences. Similar to the elicitation of
the activities, we ask subjects to estimate how these participants allocate the money.
Specifically, they were asked to estimate the average amount donated to the charity
as percentage of the endowment (0-100%). Subjects make their guess separately
for the group of stockholders and non-stockholders.
Lastly, we wanted to replicate our finding of negative perceptions over the three

selected character traits presented in the main text for the LISS panel also for this
sample. Accordingly, after eliciting subject’s estimates regarding the activities and
dictator game, we included the standard module that elicits perceptions of the char-
acter traits greed, gambler, and selfishness, as described in Section 1.3.

Results. Figure 1.E.1 shows that we can replicate the finding of large negative
perceptions of stockholders with respect to character traits in this sample. The dis-
tribution of ratings for stockholders again lie to the right of the non-stockholder
distribution in all three cases (p< 0.001, Kolmogorow-Smirnow test). On the indi-
vidual level, we again observe that a majority views stockholders as strictly more
greedy, gambler and selfish, with 80% holding strictly negative views about stock-
holders.
Figure 1.E.2 shows the results for the dictator game and activities. In all nine

cases, the distributions of estimates differs significantly (p< 0.001, Kolmogorow-
Smirnow test). If the activities are positively described (dictator game, voluntary
work, donating money, helping strangers), subjects predict stockholder to be sig-
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nificantly less likely to be engaged in the activity. If the activities are negatively
described (casino loss, excessive risk, unnecessary buying, and dissatisfaction), sub-
jects predict stockholder to be significantly more likely to be engaged in the activity.
In almost all cases, the average perceived difference is larger than 10, in some cases
even larger than 20 percentage points. Furthermore, in all cases does a majority of
subjects view stockholder as more negative or less positive, respectively. For instance,
58% of subjects predicting stockholder to give strictly less to charity compared to
non-stockholder in the dictator game and 51% predict the fraction of stockholders
that have donated money to a good cause in the past two years to be strictly lower
than the fraction of non-stockholders.
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Figure 1.E.2. Perceptions of differences in activities between stockholder and non-stockholder

Notes: The figure displays the distribution of subjects’ estimates of the fraction of stockholders and non-
stockholders engaging in the described activities. Higher values indicate that subjects estimate a higher
fraction of individuals engaging in the activity. The dotted lines display mean values. Stars indicate signifi-
cance levels, where ∗p<0.1, ∗∗p<0.05 and ∗∗∗p<0.01, obtained from Kolmogorov-Smirnov tests.
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Appendix 1.F Validation of the stock description experiment

Our framework predicts a difference (Prediction 1) between the Stock Description
and Draw Description treatment if (i) the risky option in the former is, to a higher
degree, associated with the stock market compared to the risky option in the latter
and (ii) subjects view stockholders negatively. In the following, we provide evidence
supporting these two necessary conditions underlying the prediction.

1.F.1 Validating the stock investment decision

To vary the association of the risky option with the stock market, we describe the op-
tion either as stock investments or as investment into random draws. Our experimen-
tal stock investments differs in two important aspects from real stock investments.
First, we use stock prices that have already materialized, allowing us to control the
uncertainty process generating stock price movements. This process is ambiguous
in reality, i.e., generally not quantifiable by exact probabilities. Since subjects in our
experiment still bet on stock price movements, we argue that the Stock Description
investments are more strongly associated with actual stockholders than respective
Draw Description investments. Second, subjects in our experiment do not receive
fractional ownership of a company through their investment as they would in real-
ity. Since households use stock investments mainly for wealth accumulation and not
to exercise voting rights over a company, we argue that this difference also does not
equalize associations.

Sample. To show empirically that the investment decision in Stock Description is
to a higher degree associated with the group of stockholders, we use the full sample
of 651 subjects of the description experiment. While the sample used for the main
analysis consists solely of non-stockholders (as preregistered), the full sample also
contains 136 stockholders. We thus use the full sample to compare the likelihood
that the stock option is chosen among stockholders compared to non-stockholders.

Results. As hypothesized, these stockholders are significantly more likely to choose
the stock option, i.e., the risky option described as stock investment. While non-
stockholders choose this option in 38% out of all decisions, stockholders choose
the option in 57% of decisions. Table 1.F.1 shows that this result remains signifi-
cant when controlling for demographic variables and the respective choice in the
Draw Description treatment. That is, controlling for subjects’ choice behavior to-
wards an investment with identical risk and returns outside the stockmarket context,
stockholders are still significantly more likely to choose the stock option than non-
stockholders. This result provides evidence that the stock option in our experiment
is, to a higher degree, associated with the group of stockholders than the random
draw option.
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Table 1.F.1. Description experiment validation that the stock option is associated with the group
of stockholders

Dependent variable:

Choice of stock option

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

Constant 0.381∗∗∗ 0.444∗∗∗ 0.222∗∗∗ 0.269∗∗∗

(0.017) (0.078) (0.016) (0.075)

Is stockholder 0.193∗∗∗ 0.184∗∗∗ 0.152∗∗∗ 0.148∗∗∗

(0.037) (0.038) (0.035) (0.036)

Choice of draw option 0.318∗∗∗ 0.312∗∗∗

(0.024) (0.024)

Demographic Controls X X
Subjects 651 643 651 643
Observations 2,604 2,572 2,604 2,572

Notes: The table displays OLS-estimates. The dependent variable is an
indicator variable equal to one if the risky option described as stock in-
vestment is chosen and zero if the safe option is chosen. Is stockholder is
a indicator variable equal to one if the subject self-reports to have risky
financial assets and zero otherwise. Choice of draw option is an indica-
tor variable equal to one if the risky option described as random draw
investment is chosen and zero if the safe option is chosen. Standard er-
rors (in parentheses) are clustered at the subject level. Demographic con-
trols include age, gender, education, income, total financial assets and
involvement in financial decision-making. Significance levels are ∗p<0.1;
∗∗p<0.05; ∗∗∗p<0.01.

1.F.2 Validating negative views about stockholders on Prolific

The goal is to replicate the main finding of Section 1.3 - people view stockholders
negatively - for our experimental population on Prolific. To do so, we ran a separate
survey on Prolific to measure participants’ views about stockholders.

Sample. 272 subjects on Prolific with residence in the US completed the survey.
See Appendix Table 1.B.5 for sample demographics. The median completion time
was less than 5 minutes, and subjects received £0.5 (≈ $0.63) for completion. We
also used this sample to generate the donation behavior used for the information
experiment of Section 1.4.3. Hence, we presented subjects with an allocation deci-
sion and afterward elicited their perceptions of stockholders as described in 1.3.2
together with demographic variables.
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Results. Figure 1.F.1 displays for all three traits the distribution of ratings sepa-
rately for each group. For all three traits, we can reject the null hypothesis that
both distributions are drawn from the same distribution (all p< 0.01, Kolmogorov-
Smirnov test, Bonferroni corrected). On the individual level, 55% of subjects view
stockholders as strictly more greedy, 88% view them as strictly more as gamblers,
and 46% strictly more selfish. On average, 83% of subjects view stockholders strictly
more negative than non-stockholders. In Table 1.F.2, we further show that these
views predict subjects’ stock market participation. A one standard deviation increase
in negative views is associatedwith a 5.7 pp. decrease in (self-reported) stockmarket
participation. Hence, we replicate the existence of negative views about stockhold-
ers among respondents on Prolific and additionally show their predictive power for
stock market participation.
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Figure 1.F.1. Replication of Panel A of Figure 1.1 using Prolific sample

Notes: The figure displays the distribution of subjects’ ratings of the group of stockholders and non-
stockholders elicited using the Prolific sample. Higher values indicate that subjects rate the respective
group as more greedy (left graph), gambler-like (middle graph), and selfish (right graph). The dotted lines
display mean ratings. Stars indicate significance levels, where ∗p<0.1, ∗∗p<0.05 and ∗∗∗p<0.01, obtained from
Kolmogorov-Smirnov tests.
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Table 1.F.2. The relationship between negative views about stockholders and stock market par-
ticipation on Prolific

Dependent variable:

Participates in the stock market

(1) (2)

Negative views about stockholders −0.057∗∗ −0.058∗∗

(0.023) (0.023)

Constant 0.195∗∗∗

(0.024)

Demographic Controls X
Subjects 272 269

Notes: The table shows OLS regression coefficients. The dependent variable is
an indicator variable equal to one if the subject owns stocks and zero other-
wise. “Negative views about stockholders” is defined as the mean of the neg-
ative perceptions over the traits greed, gambler and selfishness, with higher
values indicating that stockholders are perceived more negatively. The variable
has been standardized. Robust standard errors in parentheses. Controls include
age, gender, education, income and wealth. Significance levels: ∗p<0.1, ∗∗p<0.05
and ∗∗∗p<0.01.
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Appendix 1.G Heterogeneous effects of information about
stockholders on behavior

In Section 1.4.3, subjects received information the difference in donation behavior
between stockholders and non-stockholders. This section analyzes heterogeneity in
the effect of the information on behavior. By design, some subjects in our experi-
ment receive a signal that the difference in donation behavior is more in favor of
stockholders than they thought. Other subjects receive a more favorable signal to-
wards non-stockholders relative to their prior beliefs. Lastly, there is a fraction of
subjects that get confirming information because their signal is close to their prior
beliefs. Therefore, we can use this variation to investigate whether the information
has asymmetric effects on behavior: do subjects react stronger if they receive positive
or negative news about stockholders?

Variable. We define the variable signal relative to prior as the signal over the dif-
ference in donation behavior subjects receive minus their belief over this difference,
which was elicited prior to the information provision. Higher values indicate that
subjects receive, relative to their prior belief, a more positive signal of stockholders
donation behavior compared to non-stockholders. Based on this variable, we create
three bins representing the three previously described groups, with -20 and 20 as
the cutoffs. We chose this cutoffs to have symmetric cutoffs around zero while bal-
ancing the number of subjects in each bin. In total, there are 162 subjects whose
signal is 20 percentage points or more below their prior beliefs (category Negative
signal relative to prior). 163 subjects receive a signal that is within 20 percentage
points of their prior belief, and 223 subjects receive a signal that is 20 percentage
points or more above their prior beliefs (category Positive signal relative to prior). The
larger number of subjects in the last bin is caused by subjects’ beliefs being skewed
in favor of non-stockholders compared to the actual difference (see Section 1.6.1).

Results. In Table 1.G.1, we regress the categorical variable’s three groups on sub-
jects’ likelihood to choose the stock option. Subjects that receive confirming informa-
tion act as reference group in the regression, and we control for the level of subjects’
prior beliefs and their respective choice when options are described as a random
draw. We observe that subjects receiving a signal favoring non-stockholders (rela-
tive to their prior) choose the stock option less, while subjects receiving a positive
signal over stockholders donation behavior are more likely to choose the stock op-
tion. Crucially, only the later is statistically significant, and also about 50% larger
in magnitude. Hence, subjects receiving positive information of stockholders react
more strongly than subjects receiving negative information of the same magnitude
relative to subjects priors. In Table 1.G.2, we replicate this effect using a different
binning approach: instead of using -20 and 20 as cutoffs, we choose the cutoffs such
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that each bin has the same number of subjects (183 subjects each, which results in
cutoffs of -13 and 31).

Table 1.G.1. Heterogeneity in the effect of information about stockholders on decision-making
using symmetric cutoffs

Dependent variable:

Choice of stock option

(1) (2)

Negative signal relative to prior −0.051 −0.052
(0.045) (0.045)

Positive signal relative to prior 0.078∗∗ 0.083∗∗

(0.040) (0.040)

Choice of draw option 0.241∗∗∗ 0.241∗∗∗

(0.025) (0.025)

Demographic controls X
Prior beliefs X X
Subjects 548 541
Observations 2,192 2,164

Notes: The table displays OLS-estimates. All four binary choices between the
risky option described as a stock investment and the safe option of a subject en-
ter as separate observations. The dependent variable is an indicator whether the
risky option described as a stock investment is chosen. “Negative signal relative
to prior” and “Positive signal relative to prior” are categories indicating whether
subjects received negative or positive news over the donation behavior of stock-
holders relative to their priors. The reference category captures receiving news
aligned with subjects’ prior beliefs. Cutoffs defining the categories were chosen
to achieve symmetry around 0. “Choice of draw option” is an indicator whether
the risky option is chosen when described as a random draw investment. “Prior
beliefs” is subjects’ belief about the difference in donation behavior between
stockholders and non-stockholders. Both, “Choice of draw option” and “Prior be-
liefs”, are elicited before subjects receive the signal. Demographic controls in-
clude age, gender, education, income, total financial assets and involvement in
financial decision-making. Standard errors (in parentheses) are clustered at the
subject level. Significance levels are ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01.
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Table 1.G.2. Heterogeneity in the effect of information about stockholders on decision-making
using equal observation cutoffs

Dependent variable:

Choice of stock option

(1) (2)

Negative signal relative to prior −0.035 −0.032
(0.043) (0.043)

Positive signal relative to prior 0.082∗∗ 0.099∗∗

(0.039) (0.039)

Choice of draw option 0.241∗∗∗ 0.242∗∗∗

(0.025) (0.025)

Demographic controls X
Prior beliefs X X
Subjects 548 541
Observations 2,192 2,164

Notes: The table displays OLS-estimates. All four binary choices between the
risky option described as a stock investment and the safe option of a subject en-
ter as separate observations. The dependent variable is an indicator whether the
risky option described as a stock investment is chosen. “Negative signal relative
to prior” and “Positive signal relative to prior” are categories indicating whether
subjects received negative or positive news over the donation behavior of stock-
holders relative to their priors. The reference category captures receiving news
aligned with subjects’ prior beliefs. Cutoffs defining the categories were chosen
such that every category has the same number of subjects. “Choice of draw op-
tion” is an indicator whether the risky option is chosen when described as a
random draw investment. “Prior beliefs” is subjects’ belief about the difference
in donation behavior between stockholders and non-stockholders. Both, “Choice
of draw option” and “Prior beliefs”, are elicited before subjects receive the sig-
nal. Demographic controls include age, gender, education, income, total financial
assets and involvement in financial decision-making. Standard errors (in paren-
theses) are clustered at the subject level. Significance levels are ∗p<0.1; ∗∗p<0.05;
∗∗∗p<0.01.
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Appendix 1.H Follow-up survey for information experiment

This section provides a detailed description of the follow-up survey we conducted
after the information experiment. As explained in the main text, one of the main
goals of the survey was to address experimenter demand concerns. To do so, we
designed the survey to appear to subjects as a completely distinct study that is un-
related to the information experiment. If subjects indeed perceive no connection
between follow-up and information experiment, but we still find treatment effects
in the survey, then experiment demand effects cannot confound them.

1.H.1 Survey design

We invited participants of the information experiment to our follow-up survey two
days after the experiment finished. This invitation appeared on participants’ mes-
saging boards on Prolific alongside invitations to studies from other researchers.
Invitations include a title, short description, and name of the responsible researcher,
which we thus all varied between information experiment and follow-up survey. We
described the former as a decision-making experiment with the first author as re-
searcher and the University of Bonn as institution, and the latter as an opinion survey
about general topics with the second author and IZA as researcher and institution.
Once subjects accepted the invitation, they were directed to the survey, which used
a different welcome page and visual style compared to the information experiment.
The survey itself consisted of two parts, one eliciting intentions and one eliciting
perceptions.

Intentions. In the first part (see Appendix 1.L.4 for a screenshot), we elicit inten-
tions to engage in specific behaviors for five items using 7-point Likert scales ranging
from strongly disagree to strongly agree. The five items were the following:

In the next five years, I will under no circumstances or situations whatsoever .. .

•donate more money to a good cause than I currently do.

•invest any of my own money into financial assets traded on the stock market such as
funds or shares.

•do more sports than I currently do.

•make more environmentally friendly decisions.

•buy disability insurance or increase coverage.

Our main variable of interest is the second item on investment intention. We choose
the formulation “under no circumstances or situationwhatsoever” to retain variation
in answers given the strong opposition to the stock market in our sample. The other
items function as filler items to obfuscate our interest in investment intentions.
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Perceptions. In the second part, we elicit subjects’ perceptions about group differ-
ences for a list of three groups and four personality traits using 9-point Likert scales.
We ask about the difference in personality traits between:

•Those who regularly make donations for a good cause (‘Regular donors’) and those
who do not regularly make donations for a good cause (‘No regular donors’)
•Those who invest any money into financial assets traded on the stock market such as
funds or shares (‘Stockholder’) and those without financial assets traded on the stock
market (‘Non-stockholder’)
•Those who have a disability insurance (‘Insured’) and those who do not have a disability
insurance (‘Non-insured’).

For each of these groups, we elicit perceptions of the traits intelligence, selfish-
ness, generosity, and close-mindedness. Our main variable of interest is how differ-
ent subjects perceive stockholders and non-stockholders with respect to selfishness
(see Appendix 1.L.5 for a screenshot). Again, we added the other groups and traits
to obfuscate the connection to the information experiment.

1.H.2 Validation

To attract as many subjects of the main experiment as possible, we offered more
than twice the minimum pay required by Prolific (an extrapolated hourly wage of
$18.65). With these incentives, we were able to recruit 428 subjects (78%) of the
main experiment for the follow-up survey. As displayed in Table 1.H.1, we find no
evidence of selection effects. Which information subjects received or which deci-
sions they made in the information experiment does not differ between the group
of subjects participating in the follow-up survey and those not participating.
Between the main experiment and the follow-up survey, subjects completed an

average of 15 other studies. At the end of the follow-up survey, we asked subjects to
indicate the number of similar studies they had completed in the past two weeks. In
total, 82% of subjects answered with “none”, indicating that we successfully created
a survey perceived as distinct from the main study. This fraction is a lower bound
on the fraction of individuals who do not perceive a connection between follow-up
and main experiment, as our survey might be similar to one of the other studies
that subjects participated in. Furthermore, not a single subject of the follow-up ref-
erenced our main experiment when asked “If you had to guess, what would you
say was the purpose of this study?”. It thus appears that our obfuscation measures
were successful in creating a survey that subjects perceive as distinct from the main
experiment.

1.H.3 Results

We find that subjects who received information that stockholders donated more
for a good cause are significantly more willing to consider investing in the future
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Table 1.H.1. Follow-up experiment balance test

Variable Participated in Did not participate in H0 : (1) = (2)
follow-up survey follow-up survey p-value

(1) (2) (3)

Prior belief -16.52 -10.99 0.34
Signal over donation behavior -10.02 -11.16 0.98
Signal over donation behavior (dummy) 0.39 0.41 0.65
Number of stock option choices 1.85 1.69 0.36
Number of random draw option choices 2.25 2.17 0.51
Age 31.53 29.62 0.19
Women 0.76 0.85 0.04
High income 0.49 0.57 0.10
High wealth 0.58 0.61 0.57
Is financial decider 0.64 0.57 0.23
Has college degree 0.35 0.34 0.93

Observations 428 120

Notes: Column (1) displays mean values of variables of subjects that participated in the obfuscated follow-
up survey conducted after the information experiment. Column (2) does the same for subjects that did not
participate. The last column shows p-values obtained using Wilcoxon rank-sum tests comparing the variables
of the info experiment with the follow-up survey.

(p= 0.020, Wilcoxon rank-sum test) compared to those that received the infor-
mation that non-stockholders donated more or the same amount. They also view
non-stockholders as significantly more selfish compared to stockholders (p= 0.005,
Wilcoxon rank-sum test). Table 1.H.2 shows these effects using an OLS regression,
controlling for prior beliefs. We find slightly weaker but still persistent and signifi-
cant effects when we look at the full continuous signal variable (see Table 1.H.3). A
weaker effect compared to the binary classification of information seems plausible
because information on which group donated more is easier to memorize than the
exact percentage difference.
As a placebo check, we also assess the influence of the information on the other

variables of the survey. Reassuringly, we find neither an effect of the information
on perceptions of other traits, nor on other groups (Figures 1.H.1). For intentions,
only the intention to donate has a coefficient that is significantly different from zero
(Figures 1.H.2). Given the large number of placebo checks, it is not surprising that
one of them also turns out to be significant. The general pattern clearly shows that
there is no systematic relation between the information and the elicited non-stock
market related perceptions and intentions.
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Table 1.H.2. Follow-up experiment effect of binary coded information on investment intention
and perceptions

Dependent variable:

Investment intention Perception over
non-stockholder selfishness

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

Signal over donation behavior (dummy) 0.469∗∗∗ 0.433∗∗ 0.293∗∗ 0.342∗∗∗

(0.174) (0.176) (0.127) (0.125)

Prior belief 0.074∗∗∗ 0.084∗∗∗ 0.041∗∗ 0.052∗∗∗

(0.023) (0.024) (0.017) (0.016)

Constant 4.722∗∗∗ 4.982∗∗∗ 4.354∗∗∗ 4.022∗∗∗

(0.118) (0.522) (0.085) (0.348)

Demographic controls X X
Observations 428 422 428 422
R2 0.039 0.107 0.025 0.100

Notes: The table displays OLS-estimates. The dependent variable in columns (1) and (2) is subjects’ intention
to invest in the stock market at some point in the next five years on a scale from 1 to 7. In columns (3) and
(4), the dependent variable is the extent to which subjects perceive non-stockholder to be more selfish than
stockholders on a scale from 1 to 9. Signal over donation behavior is a dummy variable equal to one if sub-
jects received the signal that stockholders donated more than non-stockholders and zero if non-stockholders
donated more or the same amount. Prior beliefs is subjects belief over the differences in donation behavior be-
tween stockholders and non-stockholders. Higher values indicate that subjects believe stockholders to donate
more relative to non-stockholders, with the unit being 10% differences. That is, a one unit increase means that
a subject believes stockholders to donate 10% more than non-stockholders. Robust standard errors in paren-
theses. Demographic controls include age, gender, education, income, total financial assets and involvement in
financial decision-making. Significance levels are ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01.
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Table 1.H.3. Follow-up experiment effect of information on investment intention and perceptions

Dependent variable:

Investment intention Perception over
non-stockholder selfishness

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

Signal over donation behavior (full signal) 0.051∗∗ 0.044∗ 0.030 0.036∗∗

(0.025) (0.025) (0.019) (0.017)

Prior belief 0.076∗∗∗ 0.086∗∗∗ 0.042∗∗ 0.053∗∗∗

(0.023) (0.024) (0.017) (0.016)

Constant 4.956∗∗∗ 5.271∗∗∗ 4.499∗∗∗ 4.253∗∗∗

(0.089) (0.522) (0.065) (0.340)

Demographic controls X X
Observations 428 422 428 422
R2 0.036 0.103 0.022 0.096

Notes: The table displays OLS-estimates. The dependent variable in columns (1) and (2) is subjects intention to
invest in the stock market at some point in the next five years on a scale from 1 to 7. In columns (3) and (4),
the dependent variable is the extent to which subjects perceive non-stockholder to be more selfish than stock-
holders on a scale from 1 to 9. Signal over donation behavior denotes the signal received over the difference in
donation behavior. Higher values indicate a higher signal in the direction that stockholders donate more relative
to non-stockholders, with the unit being 10% differences. That is, a one unit increase means a signal that stock-
holders donate 10% more than non-stockholders. Prior beliefs is subjects belief over the differences in donation
behavior between stockholders and non-stockholders, with the same coding and unit as the signal over donation
behavior variable. Robust standard errors in parentheses. Demographic controls include age, gender, education, in-
come, total financial assets and involvement in financial decision-making. Significance levels are ∗p<0.1; ∗∗p<0.05;
∗∗∗p<0.01.
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Figure 1.H.1. Information experiment treatment effect on beliefs in follow-up

Notes: This figure shows OLS estimates of the dummy variable equal to one if subjects received the signal
that stockholders donated more than non-stockholders and zero if non-stockholders donated more on
different belief variables elicited in the follow-up to the information experiment. Beliefs are elicited for
different characteristics and groups using scales from 1 to 9. Higher values indicate that the displayed
group is rated higher with the respective trait than the complementary group. Bars indicate 95% confidence
intervals.
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Figure 1.H.2. Information experiment treatment effect on intentions in follow-up

Notes: This figure shows OLS estimates of the dummy variable equal to one if subjects received the sig-
nal that stockholders donated more than non-stockholders and zero if non-stockholders donated more or
the same amount on different intention variables elicited in the follow-up to the information experiment.
The intention variables measure subjects’ intention to engage in the described activity. Their intention is
elicited as agreement to the statement ”In the next five years, I will under no circumstances or situations
whatsoever...” on 7-point Likert scales, which we reverse code for ease of exposition. Higher values thus
indicate a higher intention to perform the displayed activity. Bars indicate 95% confidence intervals.
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Appendix 1.I Correcting stereotypical perceptions

This section describes the design and results of the information experiment con-
ducted in the LISS panel mentioned in Section 1.6.1. The idea of the experiment
is to investigate the effect of providing subjects with information on the actual dif-
ferences between stockholders and non-stockholders. Since subjects’ perceptions
are overly negative, this type of information could be a natural policy intervention.
That such a debiasing intervention could be effective appears plausible in light of
the experiment described in Section 1.4.3, which was designed to identify the causal
effect of negative perceptions on investment behavior. However, based on the pre-
vious literature it is not obvious that such a debiasing intervention is successful in
changing beliefs and behavior in the general population. While providing informa-
tion on actual differences has generally been found to be successful in reducing
misperceptions and changing behavior (Bursztyn and Yang, 2022), notable excep-
tions exist (e.g., Alesina, Miano, and Stantcheva, 2023). Moreover, direct attempts
to correct people’s beliefs could even backfire, instead increasing stereotypes and
animosities (Nyhan and Reifler, 2010; Fouka, 2020). After all, there are difference
between stockholders and non-stockholders we show in Section 1.6.1, which, al-
beit small, could strengthen subjects’ confidence of holding stereotypical beliefs or
trigger resistance.

1.I.1 Design

To investigate the effect of correcting people’s stereotypes about stockholders, we
conducted an experiment in the second survey we fielded to the LISS panel. In total,
1,596 non-stockholders participated in the survey. These subjects had participated
in our first survey, where we elicited their perceptions (see Section 1.3) and pre-
dicted differences in response behavior (see Section 1.6.1). We randomly selected
half of the subjects and provided themwith information on the actual differences be-
tween stockholders and non-stockholders. Specifically, they learned the difference
in self-assessments for the traits greed, gambler, and selfishness (1.17, 1.29, and
0.86 points, respectively, see Section 1.6.1). They also received complementary in-
formation on differences in activities related to these self-assessments. As a refer-
ence, we reminded subjects of their predictions of these differences. The other half
received no information on the actual difference, only the reminder of their pre-
dictions. Afterwards, we elicited subjects’ posterior negative perceptions using the
module described in Section 1.3. We subsequently gave them an incentivized invest-
ment choice: subjects were endowed with 100 €, which they could allocate between
a savings account that pays no interest (safe option) and an ETF that tracks the Am-
sterdam Exchange index (stock option). A randomly selected subset of 16 subjects
had their decisions implemented with real consequences. For them, the money was
invested in the savings account and/or the ETF for a year and paid out afterward. By
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comparing the treatment group with the control group, we are thus able to identify
the effect of attempting to debias subjects on beliefs and investment behavior in a
representative sample of non-stockholders.

1.I.2 Results

Effect on posterior perceptions. We find that providing information on the ac-
tual differences successfully reduces people’s negative perception of stockholders.
In the control group, subjects rated stockholders on average 2.83 Likert scale points
more negatively than non-stockholders. In the treatment group, stockholders are
only rated 2.19 points more negatively (p< 0.001, Wilcoxon rank-sum test). An
important question, however, is how subjects that hold beliefs close to the actual dif-
ferences react. To investigate their behavior, we split our sample along the median of
subjects’ predictions about the response behavior of subjects.3⁹We find that subjects
with median or below stereotypes in the treatment group do not show a significant
change in their negative perceptions (p= 0.91, paired Wilcoxon signed-rank test).
At the same time, subjects in the treatment group with above median stereotypes
strongly decrease them when comparing their prior with posterior negative percep-
tions (p< 0.001, paired Wilcoxon signed-rank test).

Effect on behavior. What is the impact of the information on investment behavior?
In the full sample, we observe a 6% increase in the average amount invested in the
ETF, an insignificant positive effect (p= 0.55, Wilcoxon rank-sum test). However,
this average effect once again masks substantial heterogeneity. Since subjects with
priors close to the actual differences are given information that confirms their beliefs,
we would not predict changes in their investment behavior. Instead, the effect should
be concentrated on subjects who receive information correcting their stereotypes.
Using the same median split as before, Table 1.I.1 displays the treatment effect of
providing information about the true differences on the amount of money invested
in the stock option. We find in Column (1) that subjects with ex-ante above median
stereotypes significantly increase the amount invested in the stock option by about
20%. At the same time, as displayed in Column (3), subjects with median or below
median stereotypes reduce their investment only by an insignificant amount. Adding
controls in Columns (2) and (4) does not change the results. Hence, we observe a
significant effect on subjects who receive information correcting their stereotypes,

39. The median prediction is 2 (on a scale of 0 to 10). Within the group of subjects on or below
the median, average predictions are 0.55 for greed, 1.46 for gambler, and 0.33 for selfish. Thus, this
group has, on average, beliefs close to the actual differences. Within the group of subjects with above
median predictions, averages are 3.91, 5.70, and 2.86, revealing substantial stereotypes. Using instead
the negative views of stockholders measure defined in Section 1.3 or other splits yield similar results.
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Table 1.I.1. Effect of providing information about actual differences between stockholders and
non-stockholders on investment behavior

Dependent variable: money invested in exchange-traded fund

Above median stereotypes Median or below stereotypes

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

Information treatment 6.083∗∗ 5.415∗∗ −1.774 −1.006
(2.721) (2.620) (2.608) (2.541)

Constant 29.743∗∗∗ 33.214∗∗∗

(1.846) (1.830)

Demographic controls X X
Observations 736 736 858 858

Notes: The table displays OLS-estimates. The dependent variable denotes the amount of money (out
of 100€) that subjects allocate to the stock option instead of the safe option. Information treatment
is an indicator variable equal to one if the subject receives information about the actual differences
between stockholders and non-stockholders in self-assessed greed, gambler, and selfishness and re-
lated activities and zero otherwise. Demographic controls include age, gender, education, income and
total financial assets. Robust standard errors in parentheses. Significance levels are ∗p<0.1; ∗∗p<0.05;
∗∗∗p<0.01.

and no backlash effects by subjects who receive information more closely aligned
with their prior beliefs.⁴⁰

40. We also elicited investment intentions both in the short run (six month) and long run (five
years). In line with the strong stock market aversion documented previously, we find intentions to be
very low. For instance, 68% agree with the statement that they would under no circumstance whatso-
ever invest in the stock market in the next five years. Although the treatment increases intentions in
the expected direction, the effects are not significant.
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Appendix 1.J Research transparency

All surveys that include experimental variation were preregistered at aspre-
dicted.org. The preregistrations include details on the experimental design, the sam-
pling process and planned sample size, exclusion criteria, hypotheses, and the main
analyses. This section documents deviations from the preregistration.

1.J.1 Description experiment

The description experiment (Section 1.4.1) was preregistered at https://aspredicted.
org/66D_2XD. In the preregistration, we specified that we would exclude subjects
that chose the safe option each time in the calibration part. To maximize sample
size and comparability with the information experiment, we report the results in
the main text without excluding these subjects. Table 1.J.1 replicates the results us-
ing the preregistered exclusion restrictions. The resulting treatment effect is highly
significant and slightly larger than the one reported in the main text.

1.J.2 Information experiment

The information experiment (Section 1.4.3) was preregistered at https://
aspredicted.org/1B8_MXD. In the preregistration, instead of the OLS analysis shown
in Table 1.3 with the choice of the stock option as dependent variable, we specified a
slightly different specification in which choices of stock option and draw options en-
ter as separate observations. Table 1.J.2 replicates the results using the preregistered
specification. As in the specification reported in the main text, the preregistered
specification documents that the information about donation behavior significantly
influences the likelihood that the stock option is chosen. The follow-up survey re-
ported at the end of Section 1.4.4 was not preregistered.

1.J.3 Correcting stereotypes experiment

The experiment that corrected stereotypes (Section 1.6.1, with details in Appendix
1.I) was preregistered at https://aspredicted.org/blind.php?x=DF3_5YR. The pre-
registration specified four exclusion restrictions. Our analysis only employs the first
two restrictions. The latter two restrictions concern the time respondents spend on
the survey. Due to errors in the time spent variable, we cannot employ these re-
strictions. However, judging from previous experience with LISS surveys, these re-
strictions would have affected only a very small set of respondents anyway (less
than 5%). Furthermore, the preregistration included three outcomes related to fi-
nancial decision-making. To keep the analysis aligned with the previous experiments
reported in Section 1.4, we mainly focus on the first, the incentivized investment de-
cision. In Footnote 40, we discuss the other two. The preregistration also specified a

https://aspredicted.org/66D_2XD
https://aspredicted.org/66D_2XD
https://aspredicted.org/66D_2XD
https://aspredicted.org/66D_2XD
https://aspredicted.org/1B8_MXD
https://aspredicted.org/1B8_MXD
https://aspredicted.org/1B8_MXD
https://aspredicted.org/1B8_MXD
https://aspredicted.org/blind.php?x=DF3_5YR
https://aspredicted.org/blind.php?x=DF3_5YR
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Table 1.J.1. Replication of Table 1.B.7 using preregistered sample

Panel A: Between-subject effect
Dependent variable: Choice of risky option

(1) (2)

Constant 0.579∗∗∗ 0.648∗∗∗

(0.022) (0.085)

Stock description −0.154∗∗∗ −0.147∗∗∗

(0.034) (0.034)

Demographic controls X
Subjects 418 412
Observations 1,672 1,648

Panel B: Within-subject effect
Dependent variable: Choice of risky option

(1) (2)

Constant 0.560∗∗∗ 0.614∗∗∗

(0.017) (0.071)

Stock description −0.139∗∗∗ −0.140∗∗∗

(0.018) (0.019)

Demographic controls X
Subjects 418 412
Observations 3,344 3,296

Notes: The table displays OLS-estimates. The dependent variable is an indicator vari-
able equal to one if the risky option is chosen and zero if the safe option is chosen.
Stock description is an indicator variable equal to one if the risky option is described as
a stock investment and zero if described as a random draw investment. Standard errors
(in parentheses) are clustered at the subject level. Controls include age, gender, educa-
tion, income, wealth and involvement in financial decision-making. Significance levels
are ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01.

series of additional heterogeneity and exploratory analyses. These are not included
in the paper. The analyses using the median split were not preregistered.
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Table 1.J.2. Replication of the result of Table 1.3 using preregistered specification

Dependent variable:

Choice of risky option

(1) (2)

Constant 0.558∗∗∗

(0.016)

Stock description −0.080∗∗∗ −0.082∗∗∗

(0.019) (0.019)

Prior belief 0.002 0.001
(0.004) (0.004)

Prior belief × stock description 0.009∗∗ 0.009∗∗

(0.004) (0.004)

Signal over donation behavior −0.004 −0.006
(0.004) (0.004)

Signal over donation behavior × stock description 0.012∗∗∗ 0.012∗∗∗

(0.005) (0.005)

Demographic controls X
Subjects 548 541
Observations 4,384 4,328

Notes: The table displays OLS-estimates. All eight binary choices between the risky option de-
scribed as a stock investment and the safe option of a subject enter as separate observations.
The dependent variable is an indicator variable equal to one if the risky option is chosen and zero
if the safe option is chosen. “Stock description” is an indicator variable equal to one if the risky
option is described as a stock investment and zero if described as a random draw investment.
“Prior beliefs” is subjects belief over the difference in donation behavior between stockholders
and non-stockholders. Higher values indicate that subjects believe stockholders to donate more
relative to non-stockholders, with the unit being 10% differences. That is, a one unit increase
means that a subject beliefs stockholders to donate 10% more than non-stockholders. “Signal
over donation behavior” denotes the signal received over the difference in donation behavior,
with the same coding and unit as “Prior beliefs”. Standard errors (in parentheses) are clustered
at the subject level. Controls include age, gender, education, income, total financial assets and
involvement in financial decision-making. Significance levels are ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01.
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Appendix 1.K Variables

1.K.1 Demographic and financial variables

This section provides further information about the calculation of background vari-
ables for the Dutch sample. For the US samples on Prolific we elicited all demo-
graphic variables during our own data collection.

Age Refers to the financial decider who participated in the survey. Obtained from
the Dutch administrative data (or the LISS background questionnaire for regres-
sions not involving admin data).

Gender Refers to the financial decider who participated in the survey. Obtained
from the Dutch administrative data (or the LISS background questionnaire for
regressions not involving admin data).

Education Based on achieved educational level. Obtained from the LISS back-
ground questionnaire. The Dutch educational levels are categorized as follows:
Lower secondary and below: primary school, vmbo
Upper secondary: mbo, havo, vwo
Tertiary: hbo, wo
In the US sample, we use the following categories: “Less than high school de-
gree”, “Graduated High school or equivalent”, “Associate degree”, “Professional
degree (JD, MD)”, “Some college but no degree”, “Bachelor’s degree”, “Post-
graduate degree”.

Income Monthly net income of the household. The measure is equivalized by di-
viding through the square root of the number of household members (square
root scale). In regressions, we add terciles of this variable as categorical vari-
able. Obtained from Dutch admin data (or the LISS background questionnaire
for analyses not involving admin data). In the US sample, we use household net
income as elicited in our own questionnaire and do not equivalize the measure
as we do not have information about the number of household members.

Wealth Wealth of the household including financial assets (safe and risky financial
assets) and non-financial assets like real estate. Debts are substracted. The mea-
sure is equivalized by dividing through the square root of the number of house-
hold members (square root scale). In regressions, we add terciles of this variable
as categorical variable. Obtained from Dutch admin data for the beginning of
the year 2020.

Financial assets Total financial assets of the household including safe and risky fi-
nancial assets. The measure is equivalized by dividing through the square root
of the number of household members (square root scale). In regressions, we add
terciles of this variable as categorical variable. We use this measure for analyses
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not involving admin data. Elicited in the LISS asset questionnaire. In the US sam-
ple, we use personal total financial assets as elicited in our own questionnaire.

Owns any risky financial assets Dummy variable if risky financial assets in the
household are larger than 0. Obtained from Dutch admin data for the begin-
ning of the year 2020.

Share of risky financial assets Risky financial assets of the household divided by
total financial assets of the household. Set to missing if total financial assets do
not exceed 0. Obtained from Dutch admin data for the beginning of the year
2020.

1.K.2 Stock market knowledge variables

Self-assessed stock market knowledge Based on the agreement on a 7-point lik-
ert scale to the statement “At the moment, I am confident in my knowledge about
how the stock market works”. Elicited in our second survey fileded to the LISS
panel.

Financial numeracy We employ the four questions of van Rooij, Lusardi, and
Alessie (2011) measuring financial numeracy. We count the number of correct
answers and standard normalize the measure. Included in the LISS panel by
Gaudecker, Wogrolly, and Zimpelmann (2022) in May 2021.

Self-assessed ability to be successful in the stock market Based on the agree-
ment on a 7-point likert scale to the statement “I currently do not have what it
takes to be successful in trading on the stock market”. Variable is reverse coded
for ease of interpretation. Elicited in our second survey fileded to the LISS panel.

Belief over stock returns Following Hurd, Rooij, and Winter (2011), subjects are
asked “Suppose someone invests 1000 euros in the AEX today and in six months
looks at what the AEX has done. How likely is it that this investment will be
worth more than 1000 euros?”. Elicited in the LISS panel in May 2020.

1.K.3 Behavioral determinants of portfolio choice

Risk aversion index We employ a quantitative lottery choice task and a qualitative
risk questions for general decisions under risk based on Falk et al. (2022). We
use the experimentally validated weights by Falk et al. (2022) to calculate the
index such that the qualitative risk component is weighted slightly higher at
53% (after standard normalizing both components). Included in the LISS panel
by Gaudecker, Wogrolly, and Zimpelmann (2022) in May 2021.

Financial numeracy We employ the four questions of van Rooij, Lusardi, and
Alessie (2011) measuring financial numeracy. We count the number of correct
answers and standard normalize the measure. Included in the LISS panel by
Gaudecker, Wogrolly, and Zimpelmann (2022) in May 2021.
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Ambiguity aversion We calculate the ambiguity aversion index as defined in Bail-
lon et al. (2018). The measure is based on up to 28 binary choices between an
ambiguous option related to a bet on the stock market and a risky option with
known winning probability. Included in the LISS panel by Gaudecker, Wogrolly,
and Zimpelmann (2022) in May 2021.

Likelihood insensitivity We calculate the index of ambiguity induced likelihood
insensitive as defined in Baillon et al. (2018). The measure is based on up to
28 binary choices between an ambiguous option related to a bet on the stock
market and a risky option with known winning probability. Included in the LISS
panel by Gaudecker, Wogrolly, and Zimpelmann (2022) in May 2021.

Belief over stock returns Following Hurd, Rooij, and Winter (2011), subjects are
asked “Suppose someone invests 1000 euros in the AEX today and in six months
looks at what the AEX has done. How likely is it that this investment will be
worth more than 1000 euros?”. Elicited in the LISS panel in May 2020.

General trust Following Guiso, Sapienza, and Zingales (2008), we use the response
to the question “Generally speaking, would you say that most people can be
trusted, or that you can’t be too careful in dealing with people? Please indicate
a score of 0 to 10.” Obtained from the 2020 personality questionnaire of the
LISS panel.

Right-wing political orientation Following Kaustia and Torstila (2011), we use
the response to the question “In politics, a distinction is often made between
“the left” and “the right”. Where would you place yourself on the scale below,
where 0 means left and 10 means right?”. Obtained from the 2020 politics and
values questionnaire of the LISS panel.

1.K.4 Determinants of political attitudes

Opposition to income inequality Based on the question “Some people believe that
differences in income should increase in our country. Others feel that they should
decrease. Still others hold an opinion that lies somewhere in between. Where
would you place yourself on a scale from 1 to 5, where 1 means that differences
in income should increase and 5 means that these should decrease?” Obtained
from the 2020 politics and values questionnaire of the LISS panel.

1.K.5 Scales

This section describes the identity and political attitudes towards stockmarket scales
mentioned in Sections 1.4 and 1.6.2 in more detail.

Identity scale. Table 1.K.1 provides the wording of the items used for the identity
scale. As mentioned in the main text, we selected five items from established group
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identification scales (Doosje, Ellemers, and Spears, 1995; Klor and Shayo, 2010)⁴1
and applied them to the stockholder/non-stockholder context. We use the same
asset categorization to define the group of stockholders and non-stockholders as in
our elicitation of people’s views of stockholders (Section 1.3). For each item, subjects
were asked whether they agree or disagree with the respective statement on a scale
from one (“fully disagree”) to seven (“fully agree”). Following standard practice, we
code a subject as agreeing to a statement if they select at least five on the 7-point
scale.

Table 1.K.1. Identity scale items

Item

1 Not having risky financial investments is an important part of my identity.

2 I am proud that I have no risky financial investments.

3 When a person or the media criticizes people for not having risky financial investments
it feels like a personal insult.

4 I have very little in common with people who have risky financial investments.

5 If I would learn that a person has risky financial investments, I would immediately feel
less connected to that person.

Political attitudes towards stock market scale. Table 1.K.2 shows the items we
used to elicit political preferences toward stockholders and the stock market. As it
is common in the literature, we provided subjects with additional explanations for
some of the more technical items. These are marked in italic in the Table. As before,
subjects were asked whether they agree or disagree with the respective statement
of each item on a scale from one (“fully disagree”) to seven (“fully agree”). Follow-
ing standard practice, we code a subject as agreeing to a statement if they select at
least five on the 7-point scale, disagreeing if they select at most 3, and undecided
if they select four. The first item was purposefully designed to be unrelated to the
stock market and instead designed to measure subjects’ general distributional pref-
erences in the context of wealth taxation.⁴2 Therefore, it is not part of the political
preferences measure and instead used as a control variable in Table 1.7. We define
our measure capturing subject’s political attitudes toward the stock market as the
average over the remaining five items. In doing so, we reverse code the responses to
item three so that higher values on the scale indicate political attitudes in favor of
non-stockholder compared to stockholder in terms of regularization and taxation.

41. Henkel et al. (2023) show that this scale, used in the context of vaccination identification, is
strongly related to the broader identification scale of Leach et al. (2008).

42. Note that such a tax currently exists in the Netherlands. In the instructions, we use the com-
monly used Dutch term for the tax.
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Table 1.K.2. Political preferences items

Item

1 The tax on personal investments and savings should be increased.
Currently, the effective tax rate is 0.59% each year for individuals with a net asset value

(after deducting tax free amount) below EUR 100,001, 1.39% for a value between EUR

100,001 and EUR 1,000,000, and 1.60% above EUR 1,000,000.

2 Investments in risky financial assets like stocks or funds should be taxed with a higher
tax rate than savings on a banking account.
Currently, they are taxed with the same tax rate.

3 Investments into stocks and funds for private retirement should be incentivized more
strongly by the government, for example, through subsidies or tax exemptions. [Reverse
coded]

4 There should be a financial transaction tax introduced to the Netherlands.
The financial transaction tax is a small tax applied every time a financial asset (stocks

and derivative) is sold. Currently, there is no such tax in the Netherlands.

5 Investment products that enable the betting on prices of staple food should be prohib-
ited.

6 There should be a tax on gains from trading risky financial assets in the Netherlands.
Currently, gains from trading risky financial assets are not taxed extra in the Netherlands

(except when a substantial interest exists, which is the case when at least 5% of the

shares, options or profit-sharing certificates in a company are owned).
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Appendix 1.L Instructions

This appendix shows the central experimental decisions screens and instructions.
The complete instructions are available at the following link:
https://osf.io/qz8ab/?view_only=8a6ac9a3c6894138ab77721a79bd35f7.

1.L.1 Perception survey view of stockholders elicitation screens

We now ask you about other people of the general Dutch population who take care of financial matters in 
their household. Consider the population is divided into two groups of people: First, individuals who possess 
any risky financial investments (e.g., stocks or funds [details]). Second, individuals who do not possess any risky 
financial investments. We would like to know what you think about the individuals in those two groups. Please 
indicate to what extent you agree or disagree with each statement.  

[Details: Risky financial investments include growth funds, share funds, bonds, debentures, stocks, options and 
warrants. They do not include banking accounts, saving accounts, bank savings schemes, insurance policies, or 
real estate.] 

Individuals who possess any risky financial investments such as stocks are, on average, ... 

kind of greedy  

[info-box: greedy - a strong wish to continuously get 
more of things like wealth, possessions or social values.] 

[Likert scale] 

kind of gamblers  

[info-box: being a gambler - a person that shows the 
tendency to risk money or other stakes in the hope of 
being successful.] 

[Likert scale] 

kind of selfish  

[info-box: selfish - being willing to accept negative 
consequences for other people or the environment to 
gain a personal advantage as a result.]  

[Likert scale] 

Individuals who do not possess any risky financial investments such as stocks are, on average, ... 

kind of greedy  

[info-box: greedy - a strong wish to continuously get 
more of things like wealth, possessions or social values.] 

[Likert scale] 

kind of gamblers  

[info-box:  being a gambler - a person that shows the 
tendency to risk money or other stakes in the hope of 
being successful.] 

[Likert scale] 

kind of selfish 

[info-box: selfish - being willing to accept negative 
consequences for other people or the environment to 
gain a personal advantage as a result.]  

[Likert scale] 

[Likert scales from 0 (strongly disagree) to 10 (strongly agree)] 

 

Figure 1.L.1. Perception survey view of stockholders elicitation Netherlands

https://osf.io/qz8ab/?view_only=8a6ac9a3c6894138ab77721a79bd35f7
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Next

Questions

Please consider that the adult U.S. population is divided into two groups of people:

First, individuals who do possess any risky financial investments (e.g., stocks or funds [click for details]).

Second, individuals who do not possess any risky financial investments.

We would like to know what you personally think about the individuals in those two groups. Please indicate to what extent you
agree or disagree with each statement below. The statements concern the following three characteristics:

Greedy: a strong wish to continuously get more of things like wealth, possessions or social values.

Being a gambler: a person that shows the tendency to risk money or other stakes in the hope of being successful.

Selfish: being willing to accept negative consequences for other people or the environment to gain a personal advantage as
a result.

Individuals who do possess any risky financial investments such as stocks are, on average, ...

... kind of greedy.
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... kind of selfish.
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Individuals who do not possess any risky financial investments such as stocks are, on average, ...

... kind of greedy.
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... kind of selfish.
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Figure 1.L.2. Perception survey view of stockholders elicitation United States
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1.L.2 Description experiment decision screens

Next

Instructions

In this section, you will make 4 decisions. In each decision, you will separately receive $30 from us. With this

money, you can choose between two options:

Option A:  Participate in  the stock market  by buying a share.  The value of  the share depends on the

movement of the stock market.

Option B: Do not participate in the stock market.

In each decision, you will have the option to buy a different share. Each share has a different price and

offers different returns. The decisions are presented independently of each other. That is, your choice in one

decision does not affect the other decisions.

Note  that  each  decision  is  going  to  have  the  bonus  sign.  Your  choices  thus  have  a  chance  of  being

implemented.

Figure 1.L.3. Description experiment stock description intro
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Decision 2

Your Choice

You have $30. This decision features a different share of an exchange-traded fund with different prices than before. Accordingly,

you can choose whether to participate in the stock market (Option A) or not (Option B). We start by explaining Option A.

Option A: Participate in the stock market by buying a share of an exchange-traded fund (ETF) that replicates the MSCI World

index.

Below you can see how the price of a share of the ETF has developed in the years 2010, 2011 and 2016. Each row represents the

actual price in a particular year. The first row shows the price to which you can buy the share.

Share Price of the MSCI World ETF in

Dollar

2010 (Buying

Price)

$27.19

2011 $25.06

2016 $37.21

Consequences of Option A: If you choose Option A, you buy in the year 2010 the share of the ETF that replicates the MSCI

World index to the corresponding price of $27.19. You receive the money not invested in the stock market, $30 - $27.19 = $2.81,

as additional payment with certainty. Additionally, you receive further money depending on the movement of the stock market.

This works as follows: A computer randomly selects one of the two selling years (2011 or 2016). Each year has the same chance of

being selected. At the selected selling year, the share you bought will be sold. You then additionally receive the price of the share

at the selected year as payment on top of the money that was not invested.

Accordingly, this investment has an expected value of $31.13. Together with the money not invested ($2.81), in expectation you

receive $33.94 from choosing Option A.

Option B: Do not participate in the stock market.

Consequences of Option B: If you choose Option B, you receive the $30 as additional payment. Your payment does not depend

on the movement of the stock market in this case.

Which option do you choose?

   Option A: I want to participate in the stock market

   Option B: I do not want to participate in the stock market

Confirm decision

Figure 1.L.4. Description experiment stock description decision
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Next

Instructions

In this section, you will make 4 decisions. In each decision, you will separately receive $30 from us. With this

money, you can choose between two options:

Option A: Participate in a random draw by buying a ticket. The value of the ticket depends on the outcome

of the random draw.

Option B: Do not participate in the random draw.

In each decision, you will have the option to buy a different ticket. Each ticket has a different price and

offers different prizes. The decisions are presented independently of each other. That is, your choice in one

decision does not affect the other decisions.

Note  that  each  decision  is  going  to  have  the  bonus  sign.  Your  choices  thus  have  a  chance  of  being

implemented.

Figure 1.L.5. Description experiment draw description intro
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Decision 2

Your Choice

You have $30. This decision features a different random draw with a different price and outcomes than before. Accordingly, you

can choose whether to participate in a random draw (Option A) or not (Option B). We start by explaining Option A.

Option A: Participate in a random draw by buying a ticket. The random draw yields different outcomes. Each outcome pays a

different prize.

Below you can see the prizes that come with the potential outcomes of the random draw. Each row represents one prize for a

potential outcome. The first row shows the price to which you can buy the ticket.

Prize in Dollar

Buying Price $27.19

Outcome 1 $25.06

Outcome 2 $37.21

Consequences of Option A: If you choose Option A, you buy the ticket at a price of $27.19. You receive the money not used for

the ticket, $30 - $27.19 = $2.81, as additional payment with certainty. Additionally, you receive further money depending on the

outcomes of a random draw.

This works as follows: A computer randomly selects an outcome (1 or 2). Each outcome has the same chance of being selected.

You then additionally receive the prize of the selected outcome as payment on top of the money that was not used to buy the

ticket.

Accordingly, this ticket has an expected value of $31.13. Together with the money not used ($2.81), in expectation you receive

$33.94 from choosing Option A.

Option B: Do not participate in the random draw.

Consequences of Option B: If you choose Option B, you receive the $30 as additional payment. Your payment does not depend

on the outcome of the random draw in this case.

Which option do you choose?

   Option A: I want to participate in the random draw

   Option B: I do not want to participate in the random draw

Confirm decision

Figure 1.L.6. Description experiment draw description decision
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1.L.3 Information experiment information provision screens

Next

The following part is about a decision recently presented to a large number of people in the
US who, just like you, participate in online surveys on Prolific.

These participants were given $100 from us. They could divide this money freely between
themselves and a charitable organization that helps and supports children with critical
illnesses. Each dollar that they distributed to themselves would be given to them as additional
payment. Each dollar that they distributed to the charity would be donated.

This decision was not hypothetical: All participants knew that after making their decision, a
randomly selected subset of participants would get their decision implemented with real
consequences. Since the decision thus led to actual payments and donations, the participants
took it very seriously.

Figure 1.L.7. Information experiment instructions screen 1
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Next

The decision of how much to donate to a charity in such a situation has been found to be
strongly associated with people’s behavior in relevant real-life situations and their general
personality.

For example, the people that donate less, also tend to be less supportive of their friends and
relatives and less willing to help people in need. They are also less likely to engage in
voluntary work for a good cause. Conversely, the more people donate, the more they tend to
be supportive, helpful, and willing to work voluntarily.

It is also well established that the donation decision is related to how egoistic, self-centered,
and greedy a person is. The less people donate, the more egoistic and greedy they are. That
is, the decision is indicative of people’s pattern of thinking and feelings alongside these
characteristics.

To summarize, the result of many research studies is the following: The more people donate
money to a good cause when given an amount to freely distribute, the more they care about
the well-being of other people in general and act to improve it. Note that this finding is not
driven by differences in people's financial situation. For example, comparing people with the
same income, it is well documented that people who donate more also generally care more
about others.

Figure 1.L.8. Information experiment instructions screen 2
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Next

Out of all the people who made the previously described decision, a computer randomly
selected 10 stockholders. Being a stockholder means these people indicated that they
participate in the stock market by holding risky financial assets such as stocks or funds (click
for details). Further, a computer randomly selected 10 non-stockholders with a similar level of
annual income as the stockholders. Accordingly, non-stockholders do not participate in the
stock market.

We are now interested in what you believe about the donation behavior of these two groups.
Do you think the group of non-stockholders donated on average more to the charity than the
group of stockholders or was it the other way around? Or do you think they donated the
same amount? Keep in mind that both groups have a similar level of income.

I think non-stockholders donated more than stockholders
I think stockholders donated more than non-stockholders
I think non-stockholders and stockholders donated the same amount

Figure 1.L.9. Information experiment instructions screen 3
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Next

You have indicated that you think non-stockholders donated more than stockholders. How
many percent do you think did non-stockholders donated more compared to stockholders?

For example, if you type 100, you think non-stockholders donated 100% more than
stockholders, i.e., twice as much. A number of 30 means you think non-stockholders donated
30% more and so on.

%

Figure 1.L.10. Information experiment instructions screen 4
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Next

We will now inform you about the actual difference between stockholders and non-
stockholders. For the randomly selected participants, we found that …

... stockholders donate 11% more than non-stockholders.

That is, for every $1 that non-stockholders donate, stockholders donate on average $1.11 for
a good cause.

$1.11$1.11  $1.11

$1$1  $1

Stockholders

Non-stockholders

$0.8 $0.85 $0.9 $0.95 $1 $1.05 $1.1 $1.15 $1.2 $1.25

Figure 1.L.11. Information experiment instructions screen 5
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Next

Please repeat the information you just received on the previous page:

Which group donated more on average?

Non-stockholders donated more
Stockholders donated more
Non-stockholders and stockholders donated the same amount
I don't recall

Figure 1.L.12. Information experiment instructions screen 6
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1.L.4 Follow-up survey behavior intention elicitation screen

How much do you agree or disagree with the statements below?

Strongly
disagree Disagree

Somewhat
disagree

Neither
agree nor
disagree

Somewhat
agree Agree

Strongly
agree

In the next five years, I
will under no
circumstances or
situations whatsoever
donate more money to
a good cause than I
currently do.

In the next five years, I
will under no
circumstances or
situations whatsoever
invest any of my own
money into financial
assets traded on the
stock market such as
funds or shares.

In the next five years, I
will under no
circumstances or
situations whatsoever
do more sports than I
currently do.

In the next five years, I
will under no
circumstances or
situations whatsoever
make more
environmentally
friendly decisions.

In the next five years, I
will under no
circumstances or
situations whatsoever
buy disability
insurance or increase
coverage.

→

Figure 1.L.13. Follow-up survey investment intention elicitation screen



114 | 1 Proud to Not Own Stocks: How Identity Shapes Financial Decisions

1.L.5 Follow-up survey perceptions elicitation screen

Please think about the personality traits of the following two groups: Those who invest any
money into financial assets traded on the stock market such as funds or shares
(labeled "Stockholder" below) and those without financial assets traded on the stock
market (labeled "Non-stockholder" below).
 
For each character trait, please indicate what you think about people belonging to the two
groups on the following scale from 1 to 9.  

For example, if you think stockholder are much more intelligent, select 1 using the slider. If
you think non-stockholder are much more intelligent, selected 9. If you see no difference
between the two groups, select 5 by clicking on the respective position.

Stockholder No difference Non-Stockholder
1 2 3 4 5 6 7 8 9

Intelligent

Selfish

Generous

Close-minded

→

Figure 1.L.14. Follow-up survey perceptions elicitation screen
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Chapter 2

The Association Between Vaccination
Status Identification and Societal
Polarization⋆

Joint with Philipp Sprengholz, Lars Korn, Cornelia Betsch, and Robert Böhm

2.1 Introduction

While COVID-19 vaccines have been widely available in many countries for some
time, a significant proportion of people remain unvaccinated (Mallapaty, 2022). As
uptake slowed down despite the availability of vaccines, public discourse around
the issue intensified, prompting calls for mandatory vaccination in many countries.
Thousands of people have participated in public demonstrations both for and against
vaccination and, more specifically, for and against associated mandates (DW, 2022).
As this situation is unfamiliar, little is known about what causes people to join one
of these polarized camps.
How can we explain this shift from relating to one’s own vaccination status as

an individual and private identity to a publicly shared group identity involving col-

⋆ This chapter has appeared as Preprint on PsyArXiv (https://doi.org/10.31234/osf.io/mgqk5). A
modified version of this chapter has been published in Nature Human Behavior (Henkel et al., 2023).
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lective action intentions? Some researchers have argued that individual vaccination
status can become an important part of people’s identity (Attwell and Smith, 2017),
and identification with these social groups has likely increased for some during the
long-lasting pandemic, which has had (and continues to have) a great impact on
people’s lives (Motta et al., 2021; Wakefield and Khauser, 2021). Moreover, belong-
ing to one group or the other has had real-world impacts in many countries, e.g.,
due to access restrictions based on vaccination status.
Research on opinion-based groups shows that social groups can form around

shared attitudes (Bliuc et al., 2007; McGarty et al., 2009). While in the real world
groups often cluster based on socio-demographic characteristics, opinion-based
groups can profit especially from online interaction (Garcia, Galaz, and Daume,
2019). According to social identity theory (Tajfel and Turner, 1979; Turner and
Reynolds, 2008b), individuals use their group memberships to define who they are
(i.e., their self-concept) and to determine what to think and how to behave. The
related self-categorization theory (Turner and Reynolds, 2008a) proposes that so-
cial categories are represented as a set of attributes that capture similarities within
and differences between groups, including the groups’ values, norms, and behav-
iors. In the context of vaccination and related policies, this could include, for in-
stance, values related to belief in science, freedom to make one’s own decisions, or
trust in certain media. According to these prominent theoretical perspectives, peo-
ple tend to view their own social groups (ingroups) as distinctive and superior to
other groups (outgroups) and engage in behaviors that confirm this belief. Thus,
strong group identification can fuel intergroup conflict. Such conflict may unfold
in terms of how people perceive ingroup and outgroup members and how they ac-
tually behave in their interactions with ingroup and outgroup members (Brewer,
2001). Furthermore, individuals’ group identification could determine how they re-
spond to different situations that threaten their ingroup’s status (Morrison, Fast, and
Ybarra, 2009). For example, previous research on the polarization of the American
electorate has shown that partisans discriminate against opposing partisans (threat-
ening their status) to a degree that exceeds discrimination based on race (Iyengar
and Westwood, 2015).
Using this strong theoretical basis, the present studies tested the fundamental

idea that identification with one’s vaccination status is a crucial factor in the po-
larization of related attitudes and behaviors. Using correlational analysis, we pro-
vide evidence on the extend of people’s identification and its association with mea-
sures of societal polarization. We collected panel data from Germany and Austria
(N = 5, 305) in three waves (December 2021, February 2022, and July 2022; plus
an additional data collection with a subsample in March 2022) to investigate the cor-
relates and consequences of what we label “vaccination status identification” (VSI).
In the total sample, 62% indicated to be vaccinated in December 2021. Compared
to the adult German (GER) and Austrian (AUT) population (Bundesanstalt Statistik
Österreich, 2022a, 2022b, 2022c; Statistisches Bundesamt, 2022a, 2022b, 2022c),
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our sample was slightly younger (MSample AUT: 44.5,MPopulation AUT= 49.6,MSample
GER = 47.6, MPopulation GER = 51.3), roughly balanced across genders (Sample
AUT: 53.3% female, Population AUT: 51.3%; Sample GER: 53.0%, Population GER:
51.1%), more educated (Sample AUT: 48.4% have university entrance qualification,
Population AUT: 44.1%; Sample GER: 53.1%, Population GER: 37.0%) and roughly
similar in their likelihood to be employed (Sample AUT: 60.2%, Population AUT:
60.7%; Sample GER: 61.9%, Population GER: 58.2%). The timing of the studies
is unique, as in both countries data were collected during heated public debates
about the value of vaccination and different vaccination policies, such as vaccine
mandates.

2.2 Measurement and correlates of VSI

To measure VSI, we adapted five items from established group identification scales
(e.g., “I am proud (not) to be vaccinated against COVID-19”) (Doosje, Ellemers,
and Spears, 1995; Roth and Mazziotta, 2015). The items were chosen to capture
different dimensions of group identification without needing to assess a large num-
ber of items as required by established scales. Data from March 2022 showed
that VSI was strongly related to other (broader or more specific) social identifi-
cation measures developed by Leach and al. (2008) (r= .79, CI = [.75, .82]) and
Doosje, Ellemers, and Spears (1995) (r= .72, CI = [.68, .76]). As further indica-
tors of the validity of VSI, we assessed typical intergroup phenomena that should
be stronger with greater identification with one’s own group. Indeed, when rating
the distinctiveness of the groups of vaccinated and unvaccinated people, higher lev-
els of VSI were positively correlated with greater perceived intergroup differences
for both vaccinated (rvaccinated = .41, CI = [.30, .51]) and unvaccinated individuals
(runvaccinated = .29, CI = [.17, .40]). In contrast (and as preregistered), both groups
perceived members of their respective ingroup to be more similar to each other the
higher VSI was (rvaccinated = .59, CI = [.50, .66]; runvaccinated = .52, CI = [.43, .61]).
Outgroup members were also perceived to be more similar to each other as respon-
dent’s VSI increased, although this result was more noticeable among unvaccinated
(runvaccinated = .23, CI = [.11, .35]) than among vaccinated respondents (rvaccinated =
.08, CI = [−.05, .20]).
Additionally, VSI proved sufficiently distinct from vaccination intention and

vaccine-related feelings and beliefs. The latter were measured using the 7C scale of
vaccination readiness (Geiger and al., 2021), which includes confidence in vaccines,
complacency, calculation, constraints, collective responsibility, compliance, and con-
spiracy thinking. The following correlations refer to December 2021 but did not
change qualitatively in later data collection timepoints (see Appendix Tables 2.A.1
and 2.A.2). Among unvaccinated individuals, correlations between VSI and the 7C
ranged between -.28 (for confidence in vaccines) and .39 (for conspiracy thinking);
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the correlation with vaccination intention was -.26. Among vaccinated individuals,
correlations between VSI and the 7C ranged between -.64 (for the perception of con-
straints) and .58 (for collective responsibility); the correlation with their intention
to receive a booster shot was .50. Taken together, the validation results indicate that
(1) VSI is indeed well described as a group identity among the vaccinated and the
unvaccinated in the context of the COVID-19 pandemic, and (2) VSI is empirically
related but conceptually different from other vaccination-related perceptions and
behavioral intentions.
In December 2021, mean VSI was medium to high and varied considerably be-

tween individuals, with somewhat higher overall levels among the vaccinated (M =
4.74, SD= 1.36) than among the unvaccinated (M = 4.36, SD= 1.25; t(4582.60)=
10.42, p< .001; d= 0.29). Similar levels were found in February and July 2022
(see Appendix Figure 2.A.1). The (small) difference between vaccinated and un-
vaccinated people appears plausible given that group membership is more likely to
change for the unvaccinated as they are able to change their vaccination status and,
thus, their group identity. Indeed, for participants whose vaccination status did not
change over time, VSI was remarkably stable (correlation between December 2021
and July 2022: rvaccinated = .67, CI = [.65.69]; runvaccinated = .57, CI = [.53, .61]).
Participants who decided to get vaccinated between December 2021 and July 2022
(n= 144) showed lower levels of VSI in December (M = 3.81, SD= 1.33) com-
pared to unvaccinated participants who did not get vaccinated and thus did not
change their group membership (M = 4.51, SD= 1.25; t(173.90)= 5.79, p< .001;
d= 0.52). Unvaccinated individuals’ VSI in December 2021 was thus predictive of
their subsequent likelihood of vaccine uptake – the lower their previous VSI, the
higher the likelihood of getting vaccinated.
Potential predictors of VSI were explored separately for vaccinated and un-

vaccinated participants in December 2021 by using regression analyses including
socio-demographic variables, news consumption behaviors, trust in the government,
and perceptions of social norms around vaccination. Among the vaccinated, indi-
viduals were found to identify more strongly with their vaccination status when
they were older (β = 0.19, b= 0.01, CI = [0.01,0.01]), trusted the government
more (β = 0.29, b= 0.17, CI = [0.14, 0.19]), when they reported that people im-
portant to them were vaccinated (descriptive norm to be vaccinated; β = 0.10,
b= 0.09, CI = [0.04, 0.14]) and, most notably, when they assumed that people im-
portant to them thought that one should be vaccinated (injunctive norm to be
vaccinated; β = 0.34, b= 0.25, CI = [0.20, 0.30]). VSI was also stronger among
those who reported searching more frequently for COVID-19-related information
(β = 0.21, b= 0.14, CI = [0.11,0.17]). Left-wing voters identified less with being
vaccinated than centrists (b= −0.10, CI = [−0.21,0.00]), and the same was true
for right-wing voters (b= −0.30, CI = [−0.42,−0.12]) and nonvoters (b= −0.33,
CI = [−0.43,−0.23]).
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The unvaccinated identified more strongly with being unvaccinated when they
did not perceive a descriptive norm to be vaccinated (β = −0.14, b= −0.08, CI =
[−0.13,−0.04]), when they trusted the government less (β = −0.18, b= −0.15,
CI = [−0.20,−0.09]), when they claimed to vote for right-wing parties rather than
centrist parties (b= 0.36, CI = [0.17,0.55]), and when they consumed less informa-
tion from traditional news sources, such as TV, radio, newspapers, or government
websites (β = −0.13, b= −0.46, CI = [−0.67,−0.25]), and instead consumedmore
information from alternative sources, such as social media and messaging services
(β = 0.16, b= 0.62, CI = [0.40,0.84]). Importantly, the results of both regression
analyses remained qualitatively unchanged when controlling for vaccination inten-
tion and the 7C scale (see Appendix Table 2.A.3).

2.3 Perceptions of public discourse and discrimination

According to previous research (Korn et al., 2020), vaccination is perceived as a
social contract. Because it has positive consequences for others, those who get vacci-
nated (and comply with the contract) tend to treat others who also comply more fa-
vorably than unvaccinated (non-compliant) others. Importantly, the vaccinated also
tend to punish unvaccinated others (Korn et al., 2020; Weisel, 2021; Bor, Jørgensen,
and Petersen, 2023), which can be interpreted as a manifestation of conflict and po-
larization. In line with this tendency, in December 2021, 82% of the unvaccinated
perceived public discourse around vaccination as unfair, moralistic, and patronizing,
while only 23% of the vaccinated reported feeling this way. Importantly, this percep-
tion was moderated by VSI (Figure 2.1 Panel A); higher levels of VSI were associated
with perceiving the public discourse as more positive among the vaccinated but as
more negative among the unvaccinated. The results were similar for general per-
ceptions of being discriminated against, as measured by a short five-item version of
the Everyday Discrimination Scale (e.g., “Other people act as if I am not intelligent”)
(Sternthal, Slopen, andWilliams, 2011). Among vaccinated individuals, average per-
ceived discrimination was low (December 2021: M = 1.87, SD= 1.22); among the
unvaccinated, it was higher (M = 2.99, SD= 1.76; t(3259.70)= 25.23, p< .001;
d= 0.74) and increased with VSI (Figure 2.1 Panel B). The same pattern was found
for severe forms of discrimination measured with the Ostracism Short Scale (Rudert
et al., 2020) in February 2022 (e.g., “Others exclude me from conversations”). While
perceived ostracism was low in both groups, unvaccinated individuals (M = 2.03,
SD= 1.45) had experienced slightly more social exclusion than vaccinated partic-
ipants (M = 1.83, SD= 1.27; t(2705.90)= 4.59, p< .001, d= 0.15). Importantly,
ostracismwas not related to VSI among the vaccinated but was found to be positively
related among the unvaccinated (Figure 2.1 Panel C).
To investigate whether perceived discrimination had any factual basis, par-

ticipants were asked to play two dictator games. They were asked to distribute
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Figure 2.1. Effects of vaccination status identification (VSI) on perceptions of public discourse
and discrimination

Notes: Linear regression analyses of VSI, vaccination status, and their interaction, predicting (Panel A) per-
ceptions of public discourse (average of three 7-point scales ranging from unfair, moralistic, and patronizing
to fair, objective, and respectful; data from December 2021), R

2 = .46; (Panel B) perceptions of everyday
discrimination (mean of five items measured on 7-point scales; higher values indicate more discrimination,
data from December 2021), R

2 = .16; (Panel C) perceptions of being ostracized (mean of four items mea-
sured on 7-point scales; higher values indicate being more ostracized, data from February 2022), R

2 = .02;
(Panel D) ingroup preference in two dictator games (positive values indicate greater ingroup preference,
i.e. discrimination of the outgroup, data from December 2021), R

2 = .16. Lines represent the linear fit, with
ribbons visualizing 95% confidence intervals. The pattern of results did not change qualitatively when con-
trolling for sociodemographic variables and the 7C scale (see Appendix Tables 2.A.4, 2.A.5, 2.A.6 and 2.A.7).

100 EUR between themselves and a vaccinated person (game 1) or an unvac-
cinated person (game 2, randomized order). Ingroup preference was measured
as the difference between the distributed amounts and indicated the strength
of discrimination. The games were conducted in December 2021 and repeated
in February and July 2022. At all three timepoints, the average ingroup pref-
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erence of vaccinated individuals (December 2021: M = 18.40 EUR, SD= 29.80
EUR) was higher compared to unvaccinated participants (M = 7.37 EUR, SD=
23.90 EUR; t(4981.00)= 14.86, p< .001, d= 0.41). While vaccinated and unvac-
cinated individuals granted comparable amounts to ingroup members (December
2021: Mvaccinated = 48.06 EUR, SDvaccinated = 23.83 EUR, Munvaccinated = 45.93 EUR,
SDunvaccinated = 25.11 EUR; t(4151.40)= 3.07, p= .002, d= .08), vaccinated par-
ticipants gave considerably less money to outgroup members than unvaccinated in-
dividuals (Mvaccinated = 29.66 EUR, SDvaccinated = 26.55 EUR, Munvaccinated = 38.56
EUR, SDunvaccinated = 25.30 EUR; t(4478.10)= 12.23, p< .001, d= .34). Further-
more, ingroup preference among the unvaccinated increased with VSI, and this ef-
fect was even stronger among vaccinated individuals (Figure 2.1 Panel D). Thus, the
more vaccinated people identified with being vaccinated, the more they discrimi-
nated against unvaccinated players. The unvaccinated also did this but to a smaller
extent. The stronger discrimination behavior of vaccinated individuals matches the
finding that perceptions of being discriminated against were reported more fre-
quently by unvaccinated people. This suggests that reports of discrimination are
not fiction but fact.

2.4 The role of VSI in vaccination policy acceptance

Previous research suggests that low vaccination intentions predict psychological re-
actance to mandatory vaccination policies, eliciting behaviors that oppose such regu-
lations (Sprengholz, Betsch, and Böhm, 2021; Schmelz and Bowles, 2022). However,
there are also some vaccinated people who oppose such mandates (Sprengholz and
al., 2022). To better understand the relationship between vaccination status and re-
actance to mandatory vaccination, we investigated the potential moderating role of
VSI. In December 2021, we conducted a between-participants experiment in which
participants were asked to imagine that a vaccination mandate would be enforced in
the near future. As public discussions loomed around various policy drafts in both
Germany and Austria at that time, the experimental conditions took up these dis-
cussions and accordingly varied the affected age groups (mandating vaccination for
people aged 12 and older vs. 18 and older) and sanctions in case of non-vaccination
(fine vs. fine and work bans). Reactance was measured with a single item asking the
participants how angry they were about the described mandate.
In line with previous research (Sprengholz, Betsch, and Böhm, 2021), average

reactance toward mandatory vaccination was stronger for unvaccinated (M = 6.53,
SD= 1.34) than vaccinated individuals (M = 2.96, SD= 2.19; t(5301.30)= 73.75,
p< .001, d= 1.97). Linear regression analysis revealed that the effect of vaccination
status was moderated by VSI (Figure 2.2 Panel A); when VSI was low (i.e., people
did not identify with their vaccination status), both vaccinated and unvaccinated
individuals reported high levels of reactance. When VSI was high, reactance was
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Figure 2.2. Effects of vaccination status identification (VSI) on reactance toward mandatory poli-
cies and activism behavior

Notes: Linear regression analyses of VSI, vaccination status, and their interaction, predicting (Panel A) psy-
chological reactance to a hypothetical vaccination mandate (measured by anger assessed on a 7-point scale,
data from December 2021), R

2 = .56; (Panel B) whether participants reported demonstrating against a vac-
cine mandate since January 2022 (binary variable, data from February 2022), R

2 = .12; (Panel C) whether
participants reported signing a petition against a vaccine mandate since January 2022 (binary variable,
data from February 2022), R

2 = .28. The pattern of results did not change qualitatively when controlling for
sociodemographic variables, the 7C, and, in the case of Panel A, further experimental manipulations (see
Appendix Tables 2.A.8, 2.A.9 and 2.A.10). Lines represent the linear fit, with ribbons visualizing 95% confi-
dence intervals.

even greater among the unvaccinated but smaller among the vaccinated. This in-
teraction effect was independent of the manipulated factors (mandated age group
and sanctions). Reactance correlated strongly with intended behaviors opposing the
mandate, including signing a petition (r= .81, CI = [.80, .82]), joining a demonstra-
tion (r= .66, CI = [.65, .68]), and mobilizing others to fight the mandate (r= .67,
CI = [.65, .68]). This supports the view that VSI plays an important role in societal
polarization as a response to vaccination policies. Higher levels of reactance were
also strongly related to the intention to avoid vaccination if it became mandatory
(r= .76, CI = [.74, .77]).
While we only assessed intentions to engage in activism against the mandate in

December 2021, we explored the link between VSI and actual behavior reported in
February 2022. Specifically, we asked participants whether they had participated in a
demonstration or signed a petition against the introduction of vaccination mandates
since the beginning of 2022. For low levels of VSI, we found that similar fractions of
vaccinated and unvaccinated were involved in demonstrations (Figure 2.2 Panel B)
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or signing petitions (Figure 2.2 Panel C). However, for high levels of VSI, we found
polarized behavior: the fractions strongly increased for the unvaccinated, while they
decreased for vaccinated individuals. Utilizing the panel structure, we further in-
vestigated whether those individuals who indicated that they would demonstrate
against mandatory vaccinations or sign a petition in December 2021 actually re-
ported having done so in February 2022 and whether this link was influenced by
VSI (as measured in December 2021). Indeed, intention was found to predict behav-
ior (rdemonstration = .46, CI = [.43; .48]; rpetition = .55, CI = [.53, .57]). A regression
analysis investigating the effects of intention, VSI, and their interaction on behaviors
of unvaccinated individuals revealed that behavior was more likely when intention
was high (demonstration: β = 0.40, b= 0.04, CI = [0.01, 0.06]; petition: β = 0.33,
b= 0.05, CI = [0.01,0.08]). The effect was moderated by VSI, with higher iden-
tification increasing the effect of intention on behavior (demonstration: β = 0.05,
b= 0.01, CI = [0.01, 0.01]; petition: β = 0.05, b= 0.01, CI = [0.02, 0.02]).

2.5 Discussion

The findings indicate that the strength of identifying with one’s vaccination status is
associated with several measures of polarization of the current debate on COVID-19
vaccination. Vaccination status identification (VSI) accounts for much of the vari-
ance between vaccinated and unvaccinated individuals’ perceptions of public dis-
course, factual and perceived discrimination, as well as the quality and strength of
their responses to mandatory vaccination policies. While our results do not allow
for causal interpretation, stronger VSI was associated with greater discrimination
against people whose vaccination status differed. Interestingly, the tendency to dis-
criminate was especially pronounced among vaccinated participants. This may be
explained by other findings, indicating that vaccination is perceived as a social con-
tract among vaccinated people where violating this social contract by not getting
vaccinated is more harshly punished by vaccinated people than conforming to it is
punished by unvaccinated people (Korn et al., 2020; Weisel, 2021; Bor, Jørgensen,
and Petersen, 2023). Stronger VSI was also found to be related to higher psycho-
logical reactance to mandatory vaccination policies among the unvaccinated and to
their intentions and actions to resist and evade such regulations. As VSI also related
to patterns of traditional and social media use, political preferences, and differences
in perceived social norms, it seems plausible that the unvaccinated and vaccinated
constitute coherent and distinct social clusters (“bubbles”) (Schmidt et al., 2018),
which can be seen as a further catalyst of group conflict.
The results presented in this article have some limitations. First, the sample is

not representative of the German or Austrian population. Collecting data from thou-
sands of unvaccinated individuals meant to lift sampling requirements. While the
demographics show considerable variance (see Appendix Table 2.A.11), generaliza-
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tion may still be limited. For instance, while similar to the German and Austrian
adult population with respect to gender and employment, our sample is younger
and more educated. Second, our design and analyses are correlational and causal
interpretations are not possible. For instance, we cannot conclude that VSI drives dis-
crimination; instead, the relationship could also work in the other direction or be
bidirectional. Future experimental research should investigate these relationships
by manipulating VSI in experimental settings. Third, all variables were self-reported
and may have differed from the respondents’ actual behaviors. For instance, unvac-
cinated participants may have exaggerated their intentions to avoid vaccination in
the case of mandatory policies.
Despite these limitations, the results suggest that VSI may be important to under-

standing when a private and personal vaccination decision can become an important
aspect of group membership that defines people’s self-concept. While group pro-
cesses have been assumed to be relevant when discussing anti-vaccination attitudes
among anthroposophical parents (Sobo, 2015), this study reveals strong correlates
of identification with being (not) vaccinated in a general population convenience
sample. The current data extend the theoretical perspective on vaccination behav-
ior and its societal consequences and can help predict people’s behaviors both within
and outside of the health sector. Three key examples demonstrate this. First, unvac-
cinated individuals with lower levels of VSI in December 2021 were more likely to
be vaccinated in July 2022. Second, unvaccinated individuals with higher levels of
VSI were more likely to translate their intentions of performing counter-behaviors
related to vaccination policies (e.g., attending demonstrations) into actual behaviors.
Third, in unrelated money games, unvaccinated people were discriminated against
by vaccinated people (and vice versa). Given the importance of these behaviors and
what they represent for society in the context of the current pandemic (i.e., vaccine
uptake, counter-behaviors in response to vaccination policies, and polarization), VSI
appears to be a useful concept that should be considered in future research.
The findings also have practical implications. While a shared social identity is

known to act as a buffer against stress from COVID-19-related threats (Rudert and
al., 2021), our findings highlight the potential negative consequences of strongly
identifying with one’s vaccination status. Besides being associated with polariza-
tion and potential conflicts between vaccinated and unvaccinated groups, VSI may
also impede the success of vaccination campaigns. Appeals to identify with vaccina-
tion or a vaccinated society may thus backfire. For instance, such campaigns might
increase VSI of vaccinated individuals, who potentially increase their discriminatory
behavior toward unvaccinated individuals. According to previous research on rejec-
tion identification processes (Branscombe, Schmitt, and Harvey, 1999; Ramos et al.,
2012), discrimination against unvaccinated people, in turn, might increase their
identification with non-vaccination, lowering vaccination intentions even more and
further fueling societal polarization. Talking about vaccination as a simple health
intervention may be more successful. These possibilities should be explored in fur-
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ther research once a causal role for VSI has been established. Previous research in-
dicates that maintaining procedural fairness, e.g., by government officials treating
vaccinated and unvaccinated individuals in a fair, respectful and neutral way, can
emphasize the inappropriateness of aggressive interactions and decrease discrimina-
tion and ostracism behaviors (Böhm, Rusch, and Baron, 2020). While such measures
may not increase vaccination rates directly, they could help de-escalate the situation
and provide a new basis for discussing and implementing effective and acceptable
vaccination policies in the future. In this vein, the rationale behind vaccination man-
dates could be revisited in public discussions. While sanctions can increase vaccine
uptake (Lee and Robinson, 2016), mandatory regulations may also curb polariza-
tion. When individuals become vaccinated to avoid penalties, they cease to be part
of the unvaccinated and their identification with this group should subsequently
decrease. Similarly, and somewhat counterintuitively, we speculate that mandating
vaccinations could help reduce the identification of those who have been vaccinated
for a long time. Vaccination will then not be something that expresses individual
preferences. And once almost all people have been vaccinated due to mandatory
regulations, one will be unable to separate oneself from others with regard to vac-
cination status, and being vaccinated will consequently become a less important
part of one’s self-concept. In this way, effective (i.e., enforced) mandates could not
only help to end the pandemic but also mitigate conflicts between vaccinated and
unvaccinated groups, thereby fostering social cohesion.

2.6 Methods

The present data were collected in three longitudinal waves: (1) December 15–27,
2021, (2) February 11–23, 2022, and (3) June 30-July 12, 2022. There was an ad-
ditional data collection with a subsample conducted on March 14–18, 2022. During
these times, infection numbers were high in Germany (with a peak of 297.845 new
infections on March 18, 2022) and Austria (with a peak of 51.951 new infections at
the same date), and discussions about the introduction of mandatory vaccinations
loomed.

Participants. In the first wave (December 2021), the panel included N = 5,305
participants from Germany (2, 003 vaccinated and 1,230 unvaccinated) and Aus-
tria (1,264 vaccinated and 808 unvaccinated). To recruit as many unvaccinated
individuals as possible, sociodemographic sampling requirements were lifted. Par-
ticipants were 18 to 99 years old (M = 46.42, SD= 16.78, with a negligible differ-
ence between the vaccinated and unvaccinated, d= 0.06). 53% were female, and
most participants (51%) indicated high education status (i.e., having university en-
trance qualifications). In the second wave (February 2022), 4, 406 of the original
participants (83%) participated again (2, 906 vaccinated and 1,500 unvaccinated).
Between the first and second wave, 126 participants were vaccinated for the first
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time. In the third wave (July 2022), 3,660 of the original participants (69%) partic-
ipated again (2, 442 vaccinated and 1,218 unvaccinated). Between the second and
third wave, further 18 participants were vaccinated for the first time. In an addi-
tional data collection (March 2022), a randomly selected subset of 600 participants
from the second wave was invited to participate in order to validate the VSI measure.
In total, 498 participated, with 249 being vaccinated and 249 unvaccinated at the
time of data collection.

Ethical compliance. The study was conducted in accordance with German Psycho-
logical Association guidelines. Ethical clearance was obtained from the University
of Erfurt’s institutional review board (#20211215) and all participants provided in-
formed consent to use and share their data for scientific purposes without disclosure
of their identities. Participants were compensated for their participation by the panel
provider.

2.6.1 First wave (December 2021)

All measures were assessed in the order of appearance. For all materials and survey
questions, participants were told that being vaccinated referred to having received
at least one dose of an approved COVID-19 vaccine.

Voting preferences. Participants were asked which political party best represents
them. Depending on the country, participants could choose a party from a list of
German or Austrian parties or indicate that no party represents them. Based on
their selection, participants were classified as left-, center-, right- or non-voters. Note
that when voting preferences are considered as predictors in regression analyses, no
standardized estimates are presented in this article.

Information behavior. Participants were asked how often they are searching for
information about the coronavirus and COVID-19. Answers were recorded on a 7-
point scale ranging from “never” to “very often”. Participants were also asked if they
used various types of media to stay informed, including TV, radio, newspapers, news
websites, governmental websites, social media (e.g., Facebook and Instagram), and
messengers (e.g., WhatsApp and Telegram). Answers were recorded on binary scales
(“used” or “not used”).

Trust in the government. Participants were asked how confident they were
that the federal government could handle the coronavirus properly. Answers were
recorded on a 7-point scale, ranging from not at all to very much.

7C antecedents of vaccination. Antecedents of vaccination were measured using
the short version of the 7C scale (Geiger and al., 2021). It included seven statements
about confidence “(I am convinced the appropriate authorities do only allow effec-
tive and safe vaccines”), complacency (“I get vaccinated because it is too risky to
get infected”), constraints (“Vaccinations are so important to me that I prioritize
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getting vaccinated over other things”), calculation (“I only get vaccinated when the
benefits clearly outweigh the risks”), collective responsibility (“I see vaccination as
a collective task against the spread of diseases”), compliance (“It should be possible
to sanction people who do not follow the vaccination recommendations by health
authorities”), and conspiracy beliefs (“Vaccinations cause diseases and allergies that
are more serious than the diseases they ought to protect us from”). Participants were
asked about their agreement on a 7-point scale ranging from “very strongly disagree”
to “very strongly agree”.

Vaccination intention. If the participants were unvaccinated, they were asked how
likely they would be to get vaccinated if they had the chance to do so next week.
If the participants were already vaccinated, they were asked how likely they would
be to get a booster shot if it was available and recommended to them. Intentions
were recorded on a 7-point scale, ranging from “not getting vaccinated at all” to
“definitively getting vaccinated”.

Social norms. Participants were asked about descriptive and injunctive vaccination
norms using two items: “People who are important to me are vaccinated, and People
who are important to me think one should be vaccinated”. Answers were recorded
on a 7-point scale ranging from “nobody” to “everybody”.

Perception of the public discourse. Participants were asked how they perceived
the public discourse around vaccination using three 7-point items (1 to 7) with the
poles unfair–fair, moralistic–objective, and patronizing–respectful. Answers were
mean-averaged, and scores below 3 were considered negative perceptions, while
scores above 5 were considered positive perceptions.

Discrimination perceptions. General discrimination perceptions were assessed us-
ing the Everyday Discrimination Scale (Cronbach’s α= .90) (Sternthal, Slopen, and
Williams, 2011). Participants were asked to indicate their agreement with five state-
ments (e.g., “Other people act as if I am not intelligent”). Answers were recorded
on a 7-point scale ranging from “very strongly disagree” to “very strongly agree”.

VSI. Vaccination status identification was measured with five items adapted from
established group identification scales (Doosje, Ellemers, and Spears, 1995; Leach
and al., 2008; Roth and Mazziotta, 2015): (1) “I am proud (not) to be vaccinated
against COVID-19”; (2) “When people are criticized for (not) being vaccinated
against COVID-19, it feels like a personal insult to me”; (3) “I have little in common
with people who have (not) been vaccinated against COVID-19” (reverse-coded);
(4) “I have no problem telling others that I have (not) been vaccinated against
COVID-19”; and (5) “If I learned that another person had (not) been vaccinated
against COVID-19, I would directly feel more connected to that person”. Answers
were recorded on a 7-point scale ranging from “very strongly disagree” to “very
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strongly agree”. We explicitly decided for creating a new measure to capture differ-
ent dimensions of group identification without the need to assess a large number of
items as required by established scales like the social identification scale by Leach
and al. (2008). While internal consistency was acceptable (December 2021: Cron-
bach’s α= .68), the scale was also successfully validated against other identification
measures in an additional wave in March 2022 (see below).

Ingroup preference in dictator games. Participants were asked to distribute 100
EUR between themselves and a vaccinated person (game 1) or an unvaccinated
person (game 2, randomized order). The games were incentivized by the random
selection of one decision by one participant for payout (in case the participant had
assigned money to another person, this person was also selected randomly). Ingroup
preference was measured as the difference between the amounts distributed to in-
group members and outgroup members.

Experiment on vaccination mandates. Participants were asked to imagine that
a vaccination mandate would soon be enforced. Depending on the experimental
condition, the mandate referred to different age groups (12 and older vs. 18 and
older) and entailed different sanctions (fine vs. fine and work ban), resulting in
a 2 × 2 between-subjects design. Participants were allocated randomly (n12 and
older + fine = 1,320, n18 and older + fine = 1,346, n12 and older + fine and
work ban = 1,294, n18 and older + fine and work ban = 1,345). After receiving
the information, participants were asked how much they supported the presented
regulation and how angry they were about it (on a 7-point scale ranging from “not at
all” to “very much”). The latter item was adapted from the Salzburg State Reactance
Scale (Sittenthaler et al., 2015). Furthermore, activism and avoidance intentions
were assessed by asking participants if they would join a demonstration against the
mandate, if they would sign a petition against it, if they would mobilize others to
fight the regulation, and if they would try to search for ways around the mandate.
Answers to these four items were collected on a 7-point scale ranging from “not
at all” to “definitively”. Finally, unvaccinated participants were asked if they would
get vaccinated if the presented regulation came into force. Vaccination intentions
were recorded on a 7-point scale ranging from “not getting vaccinated at all” to
“definitively getting vaccinated”.

2.6.2 Second wave (February 2022)

In the second wave, the measures from the first wave were assessed again, except
for specific media usage and the experiment on vaccination mandates. Furthermore,
ostracism experiences and activism behaviors were surveyed.

Ostracism experiences. Using the Ostracism Short Scale (Rudert et al., 2020),
participants were asked how often they had experienced different forms of ostracism
during the last two months (Cronbach’s α= 0.93; e.g., “Others exclude me from
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conversations”). Answers were recorded on a 7-point scale ranging from “never” to
“always”.

Activism behavior. Participants were asked if they had participated in a demon-
stration and if they had signed a petition against vaccination mandates since the be-
ginning of 2022. The answers to both items were recorded on a binary scale (“yes”
or “no”).

2.6.3 Third wave (July 2022)

In the third wave, the measures from the first wave were assessed again, except for
the experiment on vaccination mandates.

2.6.4 Additional wave with subsample (March 2022)

In this additional wave, a subsample of vaccinated and unvaccinated participants
from the second wave was surveyed to validate the VSI measure (assessed as in the
first and second waves) against the following identification scales.

Social identification scales. Participants were asked to indicate their agreement
with 15 items of a social identification scale adapted from Leach and al. (2008);
example items: “(Not) being vaccinated against COVID-19 is an important part of
how I see myself”; “I am a typical person who is (not) vaccinated against COVID-19”.
Answers were recorded on a 7-point scale ranging from “very strongly disagree” to
“very strongly agree” (Cronbach’s α= .95). Participants were also asked to indicate
their agreement with four items adapted from the social identification scale devel-
oped by Doosje, Ellemers, and Spears (1995); example items: “I consider myself a
member of the group that has (not) been vaccinated against COVID-19”; “I identify
with the group that has (not) been vaccinated against COVID-19”. Answers were
recorded on a 7-point scale ranging from “very strongly disagree” to “very strongly
agree” (Cronbach’s α= .96).

Perceived intergroup similarity. Participants were asked how similar they per-
ceived the groups of vaccinated and unvaccinated people by selecting one of five
figures showing two circles (representing the two groups) that had an overlap of
0–100%. Answers were coded from 1 to 5, with higher values indicating more inter-
group similarity.

Perceived intragroup similarity. Using two items, participants were asked “How
similar to each other are individuals that are (not) vaccinated against COVID-19”?
Answers were recorded on a 7-point scale ranging from “not at all” to “very much”.



136 | 2 The Association Between Vaccination Status Identification and Societal Polarization

Appendix 2.A Supplement

Table 2.A.1. Correlations between vaccination status identification (VSI), vaccination intention
and the 7C antecedents of vaccination part I

December 2021, vaccinated participants

(1) (2) (3) (4) (5) (6) (7) (8) (9)
(1) Confidence 1.00 -0.51 -0.59 -0.13 0.68 0.48 -0.47 0.59 0.53
(2) Complacency -0.51 1.00 0.61 0.14 -0.61 -0.44 0.32 -0.56 -0.52
(3) Constraints -0.59 0.61 1.00 0.17 -0.64 -0.53 0.33 -0.57 -0.64
(4) Calculation -0.13 0.14 0.17 1.00 -0.18 -0.15 0.22 -0.20 -0.16
(5) Collective responsibility 0.68 -0.61 -0.64 -0.18 1.00 0.57 -0.49 0.66 0.58
(6) Compliance 0.48 -0.44 -0.53 -0.15 0.57 1.00 -0.27 0.44 0.56
(7) Conspiracy thinking -0.47 0.32 0.33 0.22 -0.49 -0.27 1.00 -0.51 -0.30
(8) Booster intention 0.59 -0.56 -0.57 -0.20 0.66 0.44 -0.51 1.00 0.50
(9) VSI 0.53 -0.52 -0.64 -0.16 0.58 0.56 -0.30 0.50 1.00

December 2021, unvaccinated participants

(1) (2) (3) (4) (5) (6) (7) (8) (9)
(1) Confidence 1.00 -0.47 -0.56 0.13 0.60 0.46 -0.39 0.51 -0.28
(2) Complacency -0.47 1.00 0.61 -0.15 -0.57 -0.47 0.23 -0.58 0.24
(3) Constraints -0.56 0.61 1.00 -0.06 -0.64 -0.66 0.23 -0.63 0.21
(4) Calculation 0.13 -0.15 -0.06 1.00 0.14 0.04 -0.04 0.13 -0.12
(5) Collective responsibility 0.60 -0.57 -0.64 0.14 1.00 0.52 -0.31 0.59 -0.26
(6) Compliance 0.46 -0.47 -0.66 0.04 0.52 1.00 -0.14 0.45 -0.14
(7) Conspiracy thinking -0.39 0.23 0.23 -0.04 -0.31 -0.14 1.00 -0.31 0.39
(8) Vaccination intention 0.51 -0.58 -0.63 0.13 0.59 0.45 -0.31 1.00 -0.26
(9) VSI -0.28 0.24 0.21 -0.12 -0.26 -0.14 0.39 -0.26 1.00

February 2022, vaccinated participants

(1) (2) (3) (4) (5) (6) (7) (8) (9)
(1) Confidence 1.00 -0.55 -0.61 -0.12 0.71 0.51 -0.51 0.63 0.54
(2) Complacency -0.55 1.00 0.68 0.14 -0.64 -0.46 0.39 -0.60 -0.55
(3) Constraints -0.61 0.68 1.00 0.19 -0.69 -0.56 0.38 -0.61 -0.63
(4) Calculation -0.12 0.14 0.19 1.00 -0.16 -0.16 0.20 -0.18 -0.15
(5) Collective responsibility 0.71 -0.64 -0.69 -0.16 1.00 0.57 -0.51 0.65 0.61
(6) Compliance 0.51 -0.46 -0.56 -0.16 0.57 1.00 -0.24 0.48 0.57
(7) Conspiracy thinking -0.51 0.39 0.38 0.20 -0.51 -0.24 1.00 -0.49 -0.34
(8) Booster intention 0.63 -0.60 -0.61 -0.18 0.65 0.48 -0.49 1.00 0.52
(9) VSI 0.54 -0.55 -0.63 -0.15 0.61 0.57 -0.34 0.52 1.00
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Table 2.A.2. Correlations between vaccination status identification (VSI), vaccination intention
and the 7C antecedents of vaccination part II

February 2022, unvaccinated participants

(1) (2) (3) (4) (5) (6) (7) (8) (9)
(1) Confidence 1.00 -0.43 -0.45 0.14 0.55 0.34 -0.40 0.42 -0.30
(2) Complacency -0.43 1.00 0.64 -0.17 -0.58 -0.46 0.22 -0.52 0.19
(3) Constraints -0.45 0.64 1.00 -0.09 -0.62 -0.67 0.21 -0.52 0.18
(4) Calculation 0.14 -0.17 -0.09 1.00 0.16 0.03 -0.07 0.13 -0.11
(5) Collective responsibility 0.55 -0.58 -0.62 0.16 1.00 0.47 -0.31 0.53 -0.27
(6) Compliance 0.34 -0.46 -0.67 0.03 0.47 1.00 -0.13 0.35 -0.13
(7) Conspiracy thinking -0.40 0.22 0.21 -0.07 -0.31 -0.13 1.00 -0.28 0.43
(8) Vaccination intention 0.42 -0.52 -0.52 0.13 0.53 0.35 -0.28 1.00 -0.24
(9) VSI -0.30 0.19 0.18 -0.11 -0.27 -0.13 0.43 -0.24 1.00

July 2022, vaccinated participants

(1) (2) (3) (4) (5) (6) (7) (8) (9)
(1) Confidence 1.00 -0.59 -0.64 -0.16 0.72 0.47 -0.48 0.66 0.56
(2) Complacency -0.59 1.00 0.68 0.17 -0.69 -0.47 0.36 -0.66 -0.58
(3) Constraints -0.64 0.68 1.00 0.23 -0.71 -0.57 0.35 -0.67 -0.65
(4) Calculation -0.16 0.17 0.23 1.00 -0.21 -0.13 0.30 -0.24 -0.16
(5) Collective responsibility 0.72 -0.69 -0.71 -0.21 1.00 0.55 -0.49 0.73 0.63
(6) Compliance 0.47 -0.47 -0.57 -0.13 0.55 1.00 -0.21 0.48 0.59
(7) Conspiracy thinking -0.48 0.36 0.35 0.30 -0.49 -0.21 1.00 -0.50 -0.31
(8) Booster intention 0.66 -0.66 -0.67 -0.24 0.73 0.48 -0.50 1.00 0.57
(9) VSI 0.56 -0.58 -0.65 -0.16 0.63 0.59 -0.31 0.57 1.00

July 2022, unvaccinated participants

(1) (2) (3) (4) (5) (6) (7) (8) (9)
(1) Confidence 1.00 -0.49 -0.52 0.19 0.58 0.43 -0.37 0.44 -0.31
(2) Complacency -0.49 1.00 0.65 -0.19 -0.58 -0.53 0.17 -0.49 0.20
(3) Constraints -0.52 0.65 1.00 -0.11 -0.61 -0.73 0.17 -0.50 0.17
(4) Calculation 0.19 -0.19 -0.11 1.00 0.20 0.06 -0.07 0.19 -0.15
(5) Collective responsibility 0.58 -0.58 -0.61 0.20 1.00 0.53 -0.23 0.55 -0.23
(6) Compliance 0.43 -0.53 -0.73 0.06 0.53 1.00 -0.13 0.38 -0.10
(7) Conspiracy thinking -0.37 0.17 0.17 -0.07 -0.23 -0.13 1.00 -0.19 0.45
(8) Vaccination intention 0.44 -0.49 -0.50 0.19 0.55 0.38 -0.19 1.00 -0.23
(9) VSI -0.31 0.20 0.17 -0.15 -0.23 -0.10 0.45 -0.23 1.00
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Table 2.A.3. Predictors of VSI.

Dependent variable:

VSI
Vaccinated Vaccinated Non-Vaccinated Non-Vaccinated

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

Descriptive norm 0.085∗∗∗ 0.040∗ −0.082∗∗∗ −0.065∗∗∗

(0.035, 0.136) (−0.001, 0.082) (−0.126, −0.038) (−0.109, −0.022)

Injunctive norm 0.247∗∗∗ 0.065∗∗∗ −0.009 0.034
(0.198, 0.296) (0.024, 0.107) (−0.052, 0.034) (−0.009, 0.077)

Trust in Government 0.166∗∗∗ 0.058∗∗∗ −0.145∗∗∗ −0.036
(0.141, 0.191) (0.035, 0.082) (−0.198, −0.092) (−0.092, 0.020)

Frequency news 0.137∗∗∗ 0.050∗∗∗ 0.003 0.001
(0.107, 0.168) (0.023, 0.078) (−0.032, 0.038) (−0.033, 0.034)

News classic sources 0.098 −0.009 −0.458∗∗∗ −0.260∗∗

(−0.078, 0.273) (−0.161, 0.144) (−0.671, −0.245) (−0.466, −0.053)

News alternative sources 0.221∗∗ 0.342∗∗∗ 0.617∗∗∗ 0.328∗∗∗

(0.007, 0.435) (0.159, 0.524) (0.398, 0.836) (0.116, 0.540)

Age 0.011∗∗∗ 0.006∗∗∗ 0.000 −0.002
(0.008, 0.013) (0.004, 0.008) (−0.004, 0.004) (−0.006, 0.002)

Male −0.088∗∗ −0.017 0.082 −0.002
(−0.164, −0.012) (−0.082, 0.048) (−0.030, 0.195) (−0.110, 0.105)

Diverse −0.061 0.209 −0.140 −0.070
(−0.668, 0.546) (−0.578, 0.997) (−0.706, 0.427) (−0.679, 0.539)

Edu 10+ years w/o uni qual −0.049 −0.013 −0.066 −0.072
(−0.172, 0.074) (−0.120, 0.093) (−0.231, 0.098) (−0.231, 0.088)

Edu 10+ years with uni qual 0.012 0.031 −0.208∗∗ −0.215∗∗∗

(−0.110, 0.134) (−0.073, 0.135) (−0.377, −0.040) (−0.377, −0.052)

No Migr. background 0.003 0.009 0.047 0.069
(−0.099, 0.106) (−0.080, 0.097) (−0.097, 0.191) (−0.068, 0.205)

Migr. not known 0.038 −0.179 −0.313 −0.267
(−0.349, 0.424) (−0.502, 0.144) (−0.973, 0.346) (−0.851, 0.317)

Income middle 0.021 0.034 −0.141∗∗ −0.137∗∗

(−0.086, 0.128) (−0.060, 0.127) (−0.280, −0.003) (−0.268, −0.006)

Income high −0.063 −0.046 −0.061 −0.075
(−0.174, 0.047) (−0.142, 0.049) (−0.210, 0.087) (−0.215, 0.066)

Income no-response 0.016 −0.011 −0.104 −0.108
(−0.128, 0.160) (−0.131, 0.109) (−0.275, 0.068) (−0.271, 0.054)

Non-religious −0.001 −0.009 −0.187∗∗∗ −0.177∗∗∗

(−0.077, 0.074) (−0.074, 0.056) (−0.294, −0.080) (−0.280, −0.075)

Unemployed 0.203∗∗∗ 0.178∗∗∗ −0.072 −0.013
(0.106, 0.301) (0.096, 0.260) (−0.199, 0.055) (−0.135, 0.109)

Healthjob −0.074 −0.097∗ 0.059 0.110
(−0.208, 0.061) (−0.211, 0.017) (−0.136, 0.253) (−0.078, 0.298)

System-relevant job −0.010 −0.036 0.024 −0.007
(−0.103, 0.083) (−0.117, 0.045) (−0.101, 0.148) (−0.125, 0.110)

Left-voter −0.104∗ −0.078∗ 0.045 0.079
(−0.210, 0.001) (−0.169, 0.014) (−0.202, 0.291) (−0.154, 0.312)

Nonvoter −0.331∗∗∗ −0.271∗∗∗ −0.025 −0.070
(−0.433, −0.230) (−0.359, −0.183) (−0.208, 0.158) (−0.242, 0.101)

Other-voter −0.293∗∗ −0.073 0.050 0.040
(−0.520, −0.066) (−0.245, 0.099) (−0.222, 0.322) (−0.218, 0.297)

Right-voter −0.296∗∗∗ −0.162∗∗∗ 0.360∗∗∗ 0.239∗∗∗

(−0.415, −0.177) (−0.266, −0.058) (0.169, 0.552) (0.058, 0.420)

7C confidence 0.062∗∗∗ −0.019
(0.030, 0.094) (−0.065, 0.028)

7C complacency −0.039∗∗∗ 0.061∗∗

(−0.065, −0.013) (0.014, 0.108)

7C constraints −0.175∗∗∗ 0.000
(−0.201, −0.149) (−0.079, 0.080)

7C calculation −0.009 −0.030∗∗

(−0.025, 0.007) (−0.055, −0.006)

7C coll. responsibility 0.062∗∗∗ −0.023
(0.027, 0.097) (−0.070, 0.024)

7C compliance 0.138∗∗∗ 0.004
(0.117, 0.159) (−0.071, 0.080)

7C consp. thinking 0.009 0.199∗∗∗

(−0.017, 0.036) (0.159, 0.239)

Vaccination Intention −0.040
(−0.091, 0.011)

Constant 1.054∗∗∗ 2.767∗∗∗ 4.976∗∗∗ 3.652∗∗∗

(0.778, 1.329) (2.348, 3.186) (4.526, 5.427) (2.866, 4.438)

Observations 3,267 3,267 2,038 2,038
R2 0.381 0.544 0.143 0.233

Note: Data from December 2021. 95% confidence intervals in parentheses. ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
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Table 2.A.4. Effect of VSI on perception of discriminatory public discourse

Dependent variable: discriminatory public discourse

(1) (2) (3)

Identification −0.170∗∗∗ −0.145∗∗∗ −0.066∗∗∗

(−0.215, −0.124) (−0.190, −0.100) (−0.104, −0.028)

Is vaccinated −1.098∗∗∗ −0.990∗∗∗ −0.537∗∗∗

(−1.376, −0.821) (−1.264, −0.715) (−0.773, −0.301)

Is vaccinated * Identification 0.713∗∗∗ 0.653∗∗∗ 0.223∗∗∗

(0.654, 0.772) (0.593, 0.713) (0.158, 0.288)

Constant −1.434∗∗∗ −0.765∗∗∗ −1.388∗∗∗

(−1.646, −1.221) (−1.082, −0.448) (−1.829, −0.946)

Sociodemographics X X
7C X
Observations 5,305 5,305 5,305
R2 0.458 0.477 0.556

Notes: Data from December 2021. 95% confidence intervals in parentheses. Sociodemographic vari-
ables include age, gender, education, migration background, household income, religion, political pref-
erence, employment status, and if participants work in healthcare or a system-relevant job. ∗p<0.1;
∗∗p<0.05; ∗∗∗p<0.01.
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Table 2.A.5. Effect of VSI on everyday discrimination perception

Dependent variable: discrimination perception

(1) (2) (3)

Identification 0.361∗∗∗ 0.364∗∗∗ 0.264∗∗∗

(0.300, 0.422) (0.304, 0.425) (0.202, 0.326)

Is vaccinated 0.736∗∗∗ 0.327∗∗ 0.244
(0.436, 1.037) (0.025, 0.629) (−0.056, 0.544)

Is vaccinated * Identification −0.421∗∗∗ −0.322∗∗∗ −0.178∗∗∗

(−0.489, −0.353) (−0.392, −0.253) (−0.254, −0.102)

Constant 1.414∗∗∗ 3.036∗∗∗ 3.068∗∗∗

(1.152, 1.676) (2.678, 3.394) (2.605, 3.532)

Sociodemographics X X
7C X
Observations 5,305 5,305 5,305
R2 0.158 0.222 0.283

Notes: Data from December 2021. 95% confidence intervals in parentheses. Sociodemographic vari-
ables include age, gender, education, migration background, household income, religion, political pref-
erence, employment status, and if participants work in healthcare or a system-relevant job. ∗p<0.1;
∗∗p<0.05; ∗∗∗p<0.01.
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Table 2.A.6. Effect of VSI on ostracism perception

Dependent variable: ostracism perception

(1) (2) (3)

Identification 0.207∗∗∗ 0.223∗∗∗ 0.120∗∗∗

(0.150, 0.264) (0.165, 0.281) (0.061, 0.179)

Is vaccinated 0.730∗∗∗ 0.531∗∗∗ 0.428∗∗∗

(0.438, 1.022) (0.236, 0.826) (0.133, 0.723)

Is vaccinated * Identification −0.210∗∗∗ −0.172∗∗∗ −0.067∗

(−0.276, −0.143) (−0.240, −0.103) (−0.145, 0.012)

Constant 1.115∗∗∗ 2.655∗∗∗ 2.811∗∗∗

(0.866, 1.364) (2.292, 3.018) (2.331, 3.291)

Sociodemographics X X
7C X
Observations 4,406 4,406 4,406
R2 0.018 0.084 0.159

Notes: Data from February 2022. 95% confidence intervals in parentheses. Sociodemographic vari-
ables include age, gender, education, migration background, household income, religion, political
preference, employment status, and if participants work in healthcare or a system-relevant job.
∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01.
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Table 2.A.7. Effect of VSI on ingroup preference [EUR]

Dependent variable: ingroup preference

(1) (2) (3)

Identification 5.530∗∗∗ 5.352∗∗∗ 5.600∗∗∗

(4.540, 6.521) (4.347, 6.357) (4.549, 6.651)

Is vaccinated −4.987∗ −3.943 −1.653
(−10.190, 0.215) (−9.308, 1.422) (−7.151, 3.845)

Is vaccinated * Identification 2.937∗∗∗ 2.723∗∗∗ 1.082
(1.725, 4.149) (1.450, 3.997) (−0.397, 2.561)

Constant −16.744∗∗∗ −19.961∗∗∗ −14.607∗∗∗

(−20.848, −12.640) (−26.167, −13.755) (−23.829, −5.385)

Sociodemographics X X
7C X
Observations 5,305 5,305 5,305
R2 0.162 0.171 0.182

Notes: Data from December 2021. 95% confidence intervals in parentheses. Sociodemographic variables in-
clude age, gender, education, migration background, household income, religion, political preference, employ-
ment status, and if participants work in healthcare or a system-relevant job. ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01.
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Table 2.A.8. Effect of VSI on reactance toward vaccination mandate

Dependent variable: ingroup preference

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

VSI 0.256∗∗∗ 0.250∗∗∗ 0.248∗∗∗ 0.071∗∗∗

(0.207, 0.323) (0.188, 0.311) (0.187, 0.309) (0.015, 0127)

Status: vaccinated 1.238∗∗∗ 1.080∗∗∗ 1.066∗∗∗ 0.174
(Baseline: unvaccinated) (0.853, 1.623) (0.682, 1.478) (0.667, 1.464) (-0.169, 0.518)

Interaction VSI x status -1.036∗∗∗ -0.983∗∗∗ -0.981∗∗∗ -0.233∗∗∗

(-1.113, -0.960) (-1.065, -0.902) (-1.062, -0.899) (-0.320, -0.145)

Constant 5.375∗∗∗ 5.773∗∗∗ 5.666∗∗∗ 6.037∗∗∗

(5.091, 5.659) (5.332, 6.215) (5.217, 6.114) (5.432, 6.642)

Sociodemographics X X X
7C X X
Experimental manipulations X
Observations 5,305 5,305 5,305 5,305
R2 0.561 0.568 0.569 0.679

Notes: Data from December 2021. 95% confidence intervals in parentheses. Sociodemographic variables include age,
gender, education, migration background, household income, religion, political preference, employment status, and if
participants work in healthcare or a system-relevant job. ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01.
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Figure 2.A.1. Stability of VSI over time
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Table 2.A.9. Effect of VSI on likelihood of having joined demonstration against mandate

Dependent variable: joined demonstration against mandate

(1) (2) (3)

Identification 0.047∗∗∗ 0.042∗∗∗ 0.027∗∗∗

(0.031, 0.063) (0.026, 0.058) (0.010, 0.043)

Is vaccinated 0.044 0.024 −0.002
(−0.033, 0.120) (−0.052, 0.100) (−0.078, 0.074)

Is vaccinated * Identification −0.055∗∗∗ −0.047∗∗∗ −0.018∗

(−0.072, −0.038) (−0.065, −0.030) (−0.036, 0.001)

Constant 0.023 0.115∗∗ 0.160∗∗∗

(−0.049, 0.095) (0.021, 0.208) (0.044, 0.276)

Sociodemographics X X
7C X
Observations 4,406 4,406 4,406
R2 0.119 0.146 0.170

Notes: Data from February 2022. 95% confidence intervals in parentheses. Sociodemographic variables
include age, gender, education, migration background, household income, religion, political preference,
employment status, and if participants work in healthcare or a system-relevant job. ∗p<0.1; ∗∗p<0.05;
∗∗∗p<0.01.
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Table 2.A.10. Effect of VSI on likelihood of having signed petition against mandate

Dependent variable: signed petition against mandate

(1) (2) (3)

Identification 0.090∗∗∗ 0.076∗∗∗ 0.050∗∗∗

(0.071, 0.109) (0.058, 0.095) (0.031, 0.069)

Is vaccinated 0.157∗∗∗ 0.114∗∗ 0.054
(0.060, 0.255) (0.019, 0.209) (−0.039, 0.147)

Is vaccinated * Identification −0.132∗∗∗ −0.111∗∗∗ −0.045∗∗∗

(−0.153, −0.111) (−0.132, −0.091) (−0.067, −0.023)

Constant 0.103∗∗ 0.140∗∗ 0.132∗

(0.016, 0.190) (0.031, 0.249) (−0.006, 0.271)

Sociodemographics X X
7 C X
Observations 4,406 4,406 4,406
R2 0.284 0.317 0.356

Notes: Data from February 2022. 95% confidence intervals in parentheses. Sociodemographic variables
include age, gender, education, migration background, household income, religion, political preference,
employment status, and if participants work in healthcare or a system-relevant job. ∗p<0.1; ∗∗p<0.05;
∗∗∗p<0.01.
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Table 2.A.11. Sociodemographics

Unvaccinated Vaccinated

Age 45.9 (14.7) 46.8 (17.9)

Gender
Male 829 (40.7%) 1639 (50.2%)
Female 1198 (58.8%) 1619 (49.6%)
Other 11 (0.5%) 9 (0.3%)

Education
Up to 9 years 304 (14.9%) 456 (14.0%)
10+ years without university entrance qualification 776 (38.1%) 1050 (32.1%)
10+ years with university entrance qualification 958 (47.0%) 1761 (53.9%)

Employment
Yes 1305 (64.0%) 1944 (59.5%)
No 733 (36.0%) 1323 (40.5%)

Observations 2,038 3,267
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Chapter 3

Eliciting Moral Preferences under
Image Concerns: Theory and
Experiment⋆

Joint with Roland Bénabou, Armin Falk and Jean Tirole

3.1 Introduction

Individuals’ desire to signal to others and maintain to themselves that they are gen-
erous, caring, or generally “morally good,” is a powerful driver of behavior. People
act more responsibly when knowing their choices will be observed and less so when
given the opportunity to remain ignorant of potential harms they might cause.
The previous literature on image motives (see, e.g, Bursztyn and Jensen (2017)

for an overview) has extensively documented this level effect on the prosociality of
choices. We explore here a new channel, namely the interaction of image with differ-
ent choice mechanisms. We focus on two key features of the latter: single versus mul-
tiple simultaneous decisions, and certainty versus uncertainty of the consequences.
Both vary across charitable-contribution schemes, and they critically distinguish the
two methods most commonly used to elicit preferences: direct elicitation (DE) and

⋆ A modified version of this chapter has appeared as CRC TR 224 Discussion Paper No. 441.
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Becker-DeGroot-Marschak (BDM), for instance in its multiple-price list (MPL) for-
mat.1 The former features a single choice implemented with certainty, the latter
multiple decisions (at different prices), of which one is randomly chosen and imple-
mented.
Taking DE and MPL (or BDM) as exemplars of choice sets’ interactions with sig-

naling, we present a simple model and experiment in which agents incur a cost to
do good, or forfeit a “bribe” for causing harm. The model identifies three effects that
make the mechanisms differentially image sensitive and, when combined, generate
a specific “crossing” pattern: when image concerns are low (but positive) DE will
yield more contributions than MPL, and when they are high the ordering reverses.
A Kantian-resembling unwillingness to compromise on moral values “at any price”
is then also more likely to be displayed under MPL.
To understand the effects at work, consider first a (DE-type) situation in which

individuals may contribute to a cause (generate an externality e> 0) at some op-
portunity cost c, in time or money. In the relevant population there are two types,
represented by Alex and Bob, who intrinsically value the cause at vHe and vLe< vHe.
When social or self image concerns are present but not very strong, there is a range of
prices c> vLe for which Bob will contribute in order to look as good as Alex, whereas
for c0 closer to vHe he will decline. Suppose now that the relevant audience will learn
of decisions made under both circumstances (e.g., time costs, tax deductions). The
fact that Alex contributes at c0 now makes it futile for Bob to contribute even at c:
the aggregation of information hinders pooling, reducing total contributions. In an
MPL/BDM format, similarly, the rich choice set makes pooling more difficult, as Bob
would have to state a willingness to pay of at least vHe; this is too high for him,
so he will decline to contribute at any list price c> vLe. This discouragement effect
underlies the result that MPL/BDM yields less giving than DE when image concerns
are positive but relatively weak.
Working in the other direction are two effects arising from the contingent na-

ture of MPL/BDM bids, which effectively lower the purchase price of image. First,
the randomly drawn list price could exceed one’s bid, making the latter partly cheap
talk. This is related to random implementation, but more closely to the ability of par-
ticipants in a public auction to “posture” with a high bid, while hoping that someone
else will outbid them. Second is what we term the cheap-act effect: conditional on
a bid c being binding ex-post, the average price paid is only E[c̃|̃c≤ c]. As image
concerns intensify, Bob’s desire to pool and Alex’s desire to separate lead to increas-
ingly high bids, so the cheap-talk effect weakens (implementation becomes more
certain). In contrast, the cheap-act effect strengthens ( for standard distributions
the “discount” c− E[c|̃c≤ c̃] grows), causing MPL contributions to rise above those
under DE.

1. As explained below, MPL and BDM are formally equivalent.
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We test the model’s predictions using an experiment in which about 700 par-
ticipants face a choice between: (i) directing a 350€ donation to a charity in India
that will use the money to treat five tuberculosis patients, resulting statistically in
the expected saving of one human life; or (ii) taking money for themselves, where
the amount is either a fixed 100€ under DE, or determined by the subjects’ cutoff
on an MPL where prices range from 0 to 200€. These two elicitation conditions are
crossed with low and high moral-image treatments. Comparing the fractions of sub-
jects choosing the “saving a life” contribution over taking 100€, we find a sizeable
reversal between DE and MPL as image concerns go from weak to strong, as pre-
dicted by the theory. In the Low Image treatments, the fraction opting to save a life
is 48% under MPL versus 59% under DE, while in the High Image condition it is 63%
under DE versus 72% under MPL.2 On the cautionary side, statistical significance
is only at the 6-7 percent level, so our simple experiment should be seen as proof-
of-concept for the mechanisms brought to light by the model, opening them up to
more systematic exploration.

3.1.1 Related literature

Previous research on social and self image has primarily focused on how they spur
prosocial behaviors, and how this signaling incentive is affected by the presence
of rewards (Bénabou and Tirole, 2006; Ariely, Bracha, and Meier, 2009; Bénabou
and Tirole, 2011a, 2011b; Ashraf, Bandiera, and Jack, 2014; Grossman and van
der Weele, 2017) or excuses (Dana, Weber, and Kuang, 2007; DellaVigna, List, and
Malmendier, 2012; Exley, 2016). Our analysis highlights instead their interaction
with the mechanism through which choices are made. Not only are schemes such as
DE vs MPL/BDM) differentially sensitive to image concerns, but their effectiveness
at measuring intrinsic preferences, or on the contrary spurring higher contributions,
can even reverse as reputational motives intensify.
Another strand of work focuses on decision makers’ probability of being piv-

otal (Feddersen, Gailmard, and Sandroni, 2009; Grossman, 2015; Falk, Neuber, and
Szech, 2020; Bartling et al., 2022). We show how, in mechanisms such as MPL, the
probability of having one’s choice implemented varies systematically with the inten-
sity of image concerns, as does the expected cost at which the choice will be imple-
mented, and we analyze how both effects shape equilibrium behavior. This relates
the paper to work on auctions with signaling, in which bidders seek to demonstrate
goodness, wealth, or a strong aftermarket position (Goeree, 2003; Giovannoni and
Makris, 2014; Bos and Pollrich, 2020; Bos and Truyts, 2022). In our setting, an
agents’ distribution of potential outcomes depends only on his own choices, and

2. We also conduct a placebo experiment with 366 additional subjects, keeping all aspects un-
changed except that choices are now over a non-moral good, for which no image concerns arise. As
expected, we find no significant difference between the two elicitation methods.
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this lower strategic complexity allows us to identify intuitive effects and testable
predictions.
With respect to experimental methodology, we contribute to the study of alter-

native elicitation mechanisms. Substantial research has compared how DE, BDM,
MPL or random implementation (Selten, 1967) affects behavior in one-shot, anony-
mous games such as dictator or public-goods (Brandts and Charness, 2011; Chen
and Schonger, 2016).3 There is also a large body of research on elicitation methods
for risk, time and ambiguity preferences (Charness, Gneezy, and Imas, 2013; Cox,
Sadiraj, and Schmidt, 2015; Cohen et al., 2020; Baillon, Halevy, and Li, 2022). To
our knowledge, no such study has explored reputationally sensitive decisions like
those analyzed here. For choices in the moral domain, self-image (at least) is almost
inevitably at play, and can create differences between elicitation methods.⁴
Finally, the paper relates to the debate between consequentialist and deonto-

logical principles. The evidence on how people behave in practice is mixed: the
literature on public-goods contributions and charitable giving finds that choices are
generally sensitive to the implied consequences (Ledyard, 1995; Goeree, Holt, and
Laury, 2002), including the risk of having no impact (Brock, Lange, and Ozbay,
2013) and overhead costs (Gneezy, Keenan, and Gneezy, 2014). At the same time,
there is evidence of “warm glow” altruism, in which utility is derived from the act
as such (Andreoni, 1989, 1990). Experiments that directly focus on consequential-
ist versus deontological or expressive choices (Falk, Neuber, and Szech, 2020; Van
Leeuwen and Alger, 2021; Bénabou, Falk, and Henkel, 2022; Chen and Schonger,
2022) also suggest a mix of preferences. Our paper shows that, when image con-
cerns are important, a mechanism likeMPL or BDM can easily lead consequentialist
agents to adopt deontological-looking behaviors.

3.2 Model

3.2.1 Preferences

Agents are risk-neutral, with a two-period horizon, t= 1, 2. At date 1, an individual
can engage in prosocial behavior (a= 1) or act selfishly (a= 0). Choosing a= 1 in-
volves a personal cost c> 0 but generates a public good or externality e≥ 0. Agents
differ in their intrinsic motivation to act morally: given e, it is either vHe (high

3. Concerning DE with deterministic versus random implementation (an intermediate case rel-
ative to MPL), the overview by Charness, Gneezy, and Halladay (2016) reports generally ambiguous
effects. As the model will make clear, it is only in the presence of sufficient signaling concerns that
probabilistic implementation will matter. In contrast, risk attitudes play no role in the effects that we
identify, which directly affect expected returns.

4. In the non-moral domain, in contrast, the literature tends to find no difference between DE
and BDM (Miller et al., 2011; Berry, Fischer, and Guiteras, 2020; Cole et al., 2020).
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type) or vLe (low type), with probabilities ρ and 1−ρ, vH > vL ≥ 0, and average
v̄= ρvH + (1−ρ)vL.
Besides the externality, the second feature of action a= 1 tying it to the moral

domain is that it can be reputationally valuable, conferring a social or self-image
benefit at date 2. In the social context, the agent knows his type but the audience
(peer group, firms, potential partners) does not. In the self-signaling context, he has
an immediate, “intuitive” sense of his deep preferences at the moment of action –
for instance, how much empathy or spite he experiences – but later on the intensity
of that feeling is imperfectly accessible (“forgotten”), and only the deed itself, a= 0
or 1, can be reliably recalled to assess his own moral identity.
Under either interpretation, an agent of type v= vH, vL has expected utility

(ve − c) a + µv̂(a), (3.1)

where v̂(a) is the expected type conditional on the action a ∈ {0, 1} and the circum-
stances under which it took place (deterministic cost, random draw from a list, etc.),
while µ is the strength of self or social-image concerns, common to all agents. This
utility may be additively augmented by any externalities generated by others, but
since that term is independent of the agent’s action we omit it here. Note that these
preferences are consequentialist: an agent’s desire to behave prosocially trades off
the externality he expects his actions to have, the personal costs involved, and the
reputational consequences.
As common in signaling models, multiple equilibria may coexist: when

max {vLe − c + µ(vH − vL), vHe − c + µ(vH − v̄)} ≤ 0 ≤ vHe − c + µ(vH − vL),

there is both a pooling equilibrium at a= 0 and a separating one in which the vH

type contributes, with a mixed-strategy one in-between. In case of multiplicity (see
the Appendix ), we choose the equilibrium that is best for both types, namely the no-
contribution pooling equilibrium. Indeed, separation yields lower payoffs for both,
since µvL < µv̄ and vHe− c+µvH ≤ µv̄.
This simple framework readily implies that an agent is more likely to act morally

the higher the externality e, his preference v ∈ {vH, vL}, and/or his image concern µ.
We extend use it to study how people’s (un)willingness to accept different tradeoffs
between personal gain and harm to others varies across two “canonical” preference-
elicitation mechanisms. All proofs are gathered in the Appendix.

3.2.2 Direct elicitation

Under DE, the individual faces a take-it-or-leave-it opportunity to incur a given cost
(or forfeit a given prize) c to create an external benefit e. This decision can be made
under varying levels of reputational concern µ, corresponding to the public visibility
or private memorability of choices.
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A Direct Elicitation
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Figure 3.1. Equilibrium under direct elicitation (panel A) and multiple-price list (panel B)

Notes: P0: pooling at aH= aL= 0; S: separation, aH= 1, aL= 0; SS: semi-separation: aH= 1, aL∈ (0, 1); P1:
pooling at aH= aL= 1.

As illustrated in Panel A of Figure 3.1 (for ρ < 1/2), equilibrium behavior is
characterized by three cost thresholds, increasing in µ, that delineate regions of
separation, semi-separation, and pooling:

vHe − cDE
H (µ) + µ
�

vH − v̄
�

≡ 0, (3.2)
vLe − c̄DE

L (µ) + µ
�

vH − vL

�

≡ 0, (3.3)
vLe − cDE

L (µ) + µ
�

v̄ − vL

�

≡ 0. (3.4)

Denoting aDE
H (c,µ) and aDE

L (c,µ), or aH and aL for short, the two types’ probabilities
of choosing a= 1, we show

Proposition 3.1. The outcome of direct elicitation is as follows:

(1) For low costs, c<min{cDE
L , cDE

H }, everyone behaves morally, aH = aL = 1.

(2) For intermediate costs, c ∈ (cDE
L , cDE

H ), the high type behaves morally (aH = 1), but
the low type’s probability aL(c) of doing so decreases with c, and then equals 0 for
c≥min{c̄DE

L , cDE
H }.

(3) For high costs, c≥ cDE
H , both types behave immorally, aH = aL = 0.

Relative to “pure” (intrinsic) moral preferences ve, decision thresholds are in-
flated due to reputational concerns; see (3.2)-(3.4). In particular, the range of costs
[c̄DE

L , cDE
H ] where full separation occurs shrinks with µ, becoming empty for µ > e/ρ.

3.2.3 Becker-DeGroot-Marschak or multiple-price list

Under BDM, the individual “names his price” by stating what maximum cost c ∈
[0, cmax] he is willing to incur for taking action a= 1, where 0≤ vLe< vHe< cmax.
Equivalently, c represents his willingness to accept a “bribe” to make the immoral
choice, a= 0. This elicitation is made incentive-compatible by drawing some c̃ ∈
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[0, cmax] according to a preannounced distribution G(c̃), and implementing a= 1
at cost c̃ only when c̃≤ c. With MPL, the price range is discretized and subjects
state contingent choices at each level. Both schemes generate identical incentives,
so we gather them under the label of MPL, since that is the format we implement
experimentally.
In experiments, G is typically uniform, but we allow any other case, including

cmax = +∞. Let L(c) denote the low type’s net loss from selecting the cutoff c :

L(c) ≡
∫ c

vLe

�

c̃ − vLe
�

dG(c̃) = P(c̃ ∈ [vLe, c])
︸ ︷︷ ︸

cheap-talk effect

(E(c̃|̃c ∈ [vLe, c]) − vLe)
︸ ︷︷ ︸

cheap-act effect

and assume L(cmax)<∞, for which it suffices that EG[c̃]<∞.We will say that
a subject is observationally deontological if he turns down all prices on the proposed
list (with distribution G): given the available data, he behaves as someone who
would not act immorally “at any price.”
We now solve for both types’ willingness to accept (WTA) under the multiple-

price list, denoted cMPL
H and cMPL

L respectively. Note first that, absent reputation
concerns (µ= 0), MPL and DE are equivalent, and reveal true preferences: cDE

H =
cMPL
H = vHe, cDE

L = c̄DE
L = cMPL

L = vLe. For µ > 0, comparing L(c) to the reputational
stakes µ(vH − vL) and µ(vH − v̄) yields both types’ equilibrium strategies, illustrated
in Panel B of Figure 3.1 and characterized again by critical thresholds between sep-
arating, semi-separating and pooling regions:

µ ≡
L(vHe)
vH − vL

< µ∗ ≡
L(cmax)
vH − vL

<
L(cmax)
ρ(vH − vL)

≡ µ̄. (3.5)

Proposition 3.2. The outcome of the MPL mechanism is as follows:

(1) When the (self) reputational concern µ is low, µ < µ∗, the high type’s WTA for be-
having immorally is cMPL

H =max
�

vHe, L−1(µ(vH − vL))
	

, while the low type finds
it too costly to pool and accepts cMPL

L = vLe.
Initially, for µ≤ µ, separation is costless for the high type, then as µ rises he

has to raise his reservation price to separate from the low type.

(2) When µ is intermediate, µ ∈ [µ∗, µ̄] , the high type can no longer separate and
becomes observationally deontological, cMPL

H = cmax. The low type randomizes, with
probability aL(µ) increasing in µ, between that same “virtuousness” (cMPL

L = cmax)
and revealing himself (accepting cMPL

L = vLe).

(3) When µ > µ̄, (self) image concerns are strong enough that both types’ behavior is
observationally deontological: cMPL

H = cMPL
L = cmax.
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3.2.4 Comparison of DE vs. MPL

Under both elicitation schemes, image concerns naturally raise contributions, as
seen in Figure 3.1. More novel and complex are the following questions:
1. Is one elicitation scheme more image-sensitive than the other?
2. Which one yields more expected contributions?

Formally, at a given cost c ∈ [0, cmax], what fraction of people āDE(c,µ) accept
forfeiting c to implement a= 1 under DE, versus what fraction āMPL(c,µ) state a will-
ingness to pay of at least c under MPL? And how does āDE(c,µ)− āMPL(c,µ) depend
on µ?
While the answers generally depend on the specific value of c, the cases of suffi-

ciently low and high image concerns yield clear predictions. We will denote as µ∗∗
the solution to cDE

L (µ)= cmax, or

µ∗∗ ≡
cmax − vLe

v̄ − vL
>

L(cmax)
v̄ − vL

= µ̄. (3.6)

Putting together Propositions 3.1 and 3.2, we have:

Proposition 3.3. For each type τ= H, L,

(1) Visibility raises contributions: for any c ∈ [0, cmax], aDE
τ (c,µ) and aMPL

τ (c,µ) coin-
cide at µ= 0, then both increase (weakly) as µ rises, reaching 1 for µ large enough.

(2) Under low image concerns, DE yields more contributions: for all µ ∈ (0,µ),
aDE
τ (c,µ)≥ aMPL

τ (c,µ), with strict inequality for c ∈ (vLe, c̄DE
L (µ)) and c ∈

(vHe, cDE
H (µ)), both nonempty.

(3) Under high image concerns, MPL yields more contributions: for all µ≥ µ̄,
aDE
τ (c,µ)≤ aMPL

τ (c,µ)= 1, with strict inequality for c ∈ (cDE
L (µ), cmax), which is

nonempty whenever µ ∈ (µ̄,µ∗∗).

(4) The average behavior over types, ām(c,µ)≡ ρam
H (c,µ)+ (1−ρ)am

L (c,µ), m= DE,
MPL, inherits these same properties.

The first result is standard, while the others stem from the interplay of three effects.
Weak image concerns: discouragement effect dominates. When µ > 0 is low

enough that separation under MPL is costless, we have cMPL
H (µ)= vHe < cDE

H (µ) and
cMPL
L (µ)= vLe < cDE

L (µ), hence the second result. Intuitively, MPL raises the cost to
the low type of mimicking the high one, since to do so he must forego up to vHe, and
for low reputational gain such a discrete cost is not worth it. Under DE, in contrast,
he pays only in proportion to the gain. This intuition is reflected in the fact that the
lower boundary of the separating region is linear in Panel A of Figure 3.1, whereas
it is initially flat in Panel B.

Strong image concerns: cheap-act effect dominates. At high values of µ, reputa-
tional concerns become paramount, and the cost of signaling is lower under MPL
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than under DE, since high values of c must only be paid with a probability less than
1: the effective cost of stating a cutoff c is only E [c̃|̃c≤ c]< c. It is even bounded
by L(cmax)+ vLe<∞, which limits the extent to which the high type can separate,
so that for µ > µ̄ full pooling occurs: cMPL

H = cMPL
L = cmax, so aMPL(c,µ)= 1, whereas

āDE
L (c,µ)< 1 as long as µ < µ∗∗. Most importantly:

Property 1. For any distribution satisfying the monotone hazard rate property
(g/(1−G) increasing), the “discount” c− E [c̃|̃c≤ c] is increasing in c. Therefore, as
µ rises and with it each type’s cutoff, the cheap-act effect becomes stronger, which
increases MPL contributions relative to DE.

Intermediate image concerns. Inside (µ, µ̄), a third “cheap-talk” effect is also
important. Under MPL, an agent who states a cutoff c< cmax has only a probability
G(c)< 1 of being called upon to actually “deliver”: if c̃> c is drawn, he neither
incurs a cost nor generates the externality e. This makes it safer to state high cutoffs,
thus adding to the cheap-act effect. The latter is not as strong in this range as for
high values of µ, and conversely the cheap-talk effect weakens as µ rises, pushing
G(cMPL) closer to 1. The net balance of the three effects is generally ambiguous in
this intermediate range, and consequently so is the sign of aDE − aMPL.

Implications. Three main predictions emerge from the model. First, as usual,
greater visibility increases contributions. Second, at low but positive levels of vis-
ibility, DE leads to more prosocial outcomes, as the discouragement effect dominates.
Third, at high levels (but not so high as to push everyone to a= 1 under DE), this
ordering reverses: MPL induces more moral decisions, due to the now dominating
cheap-act effect.
The inequalities in Proposition 3.3 can be weak or strong, depending on the re-

gion of the parameter space. This is a standard feature of models with discrete types
and action spaces, which typically disappears when there is sufficient heterogeneity
to span all cases. For this reason, when confronting the model with data, we will
tighten the predicted inequalities to be strict ones.⁵

3.3 Experimental design
3.3.1 Saving a Life

We adopt the Saving a Life paradigm from Falk and Graeber (2020), in which sub-
jects can either take money for themselves or implement a fixed, life-saving dona-
tion to a charity dedicated to the treatment of tuberculosis in India. According to the

5. Our tests will vary (τ ,µ) ∈ {DE, MPL}× {µL,µH} while maintaining the same realized cost
c. By Proposition 3.3, the set of parameters such that 0< µL < µ < µ̄ < µH < µ

∗∗ and āDE(c,µL)−
āMPL(c,µL)> 0> āDE(c,µH)− āMPL(c,µH) is nonempty provided that cDE

L (µ̄)< cDE
H (µ), which reduces

to L(cmax)− (1−ρ)L(vHe)<
�

vH − vL

�

e. Sufficient conditions are easily found; with a uniform G, for
example, cmax/e ∈

�

vH −
�

v2
H − v2

L

�1/2
, vH +
�

v2
H − v2

L

�1/2� suffices.



160 | 3 Eliciting Moral Preferences under Image Concerns: Theory and Experiment

World Health Organization, tuberculosis is one of the ten leading causes of death
worldwide, even though there are highly effective antibiotic treatments available.
Together with the Indian non-profit organization Operation ASHA, we calculated a
specific monetary amount sufficient to identify, treat, and cure a number of patients
such that – in expectation – one patient will be saved from death by tuberculosis due
to the donation. Combining public information on the charity’s operations with es-
timates from peer-reviewed studies on mortality due to tuberculosis and treatment
effectiveness for the specific location considered (Kolappan et al., 2008; Straete-
mans et al., 2011; Tiemersma et al., 2011), we determined that level to be 350€:
by allowing for the treatment of five patients, such a donation allows the (expected)
saving of one human life.
This paradigm contrasts the option of saving a life (major positive externality e)

by triggering a donation of 350€ versus that of takingmoney for oneself (opportunity
cost c), inducing a clear tradeoff between morality and self-interest.

3.3.2 Treatments

We use a 2× 2 between-subjects design, varying the elicitation method (DE vs.MPL)
as well as the visibility and moral salience of choices (Low Image vs. High Image) at
the payment stage.
Under DE, subjects faced the binary choice between receiving c= 100€ (≈$110)

as payment, or saving a human life in expectation. As part of the experimental de-
sign, we predetermined this single value of c= 100€ as a compromise between two
practical concerns: (i) c must be high enough to generate choices of both types; (ii)
in contrast to MPL, each implemented decision has a sure cost to the experimental
budget of either c or the full 350€ donation, which quickly adds up.
For the MPL conditions, we used a price-list design: starting with c= 0€ and

proceeding in 10€ increments up to c= 200€, subjects could indicate in each of the
21 contingent choices whether they wanted to save a life or take c for themselves.
Each price was then equally likely to be drawn for implementation (uniform G).⁶
Figures 3.B.1 and 3.B.2 in Appendix 3.B display the corresponding decision screens.
Turning to visibility, recall that the two key forces underlying Proposition 3.3,

namely the discouragement and the cheap-act effects, both require a non-zero level
of image concerns. To ensure a minimal level of image concern in both treatments,
we notified subjects at the start that: (i) they were anonymously paired with another
participant in the same session; (ii) they would see, at the end of the experiment,
their own and their partner’s choices displayed alongside on their screens, as would
their partner. Apart from observing the partner’s choices, subjects received no infor-
mation about them, so that no other aspect of the dyad would influence decisions.

6. To avoid inconsistent answers, we enforced a single-switching rule.
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To keep image concerns minimal in the Low Image treatment (µ= µL), we made
the payment procedure double-blind, so that not even the experimenter could link
subjects’ decisions to their identity. Following Barmettler, Fehr, and Zehnder (2012),
at the start of each session one subject was randomly designated to carry out all pay-
ments: they did not participate in the regular experiment, and thus had no knowl-
edge about the choices. At the end, payments were stuffed into envelopes and the
selected subject handed them out, in an adjacent room, to those who had actively
participated.
The High Image treatment (µ= µH), in contrast, was designed to induce strong

image concerns. Subjects were informed that upon receiving payment: (i) their
choice would be compared to that of their matched partner by a committee of three
persons, sitting in the room where payments would take place; (ii) both partners’
choices would be projected onto a wall, and they would have to read both aloud,
using two predetermined sentences.

3.3.3 Procedure

697 subjects (405 female, mean age = 24.01, SD = 6.21) participated in 36 sessions
at the BonnEconLab of the University of Bonn: 178 in theMPL-Low Image treatment,
178 in MPL-High Image, 165 in DE-Low Image, and 176 in DE-High Image. Subjects
were recruited using Hroot (Bock, Baetge, and Nicklisch, 2014), and the experiment
was conducted using oTree (Chen, Schonger, and Wickens, 2016). Sessions lasted
about 60 minutes, with a show-up fee of 12€. For each session, one matched pair
of subjects was randomly drawn, and their choices implemented. Thus, in the DE
treatments, each of the two either received 100€, or triggered a life-saving 350€
donation. In the MPL treatments, one price from the list was randomly drawn (uni-
formly), and the pre-stated choices of both partners for this price were implemented.
Therefore, each one either triggered the donation or received up to 200€.⁷
At the beginning of each session, subjects received a verbal introduction to the

experiment. In the Low Image treatments, the procedure ensuring anonymity was ex-
plained and demonstrated. In the High Image treatments, the committee setup was
shown. Subsequently, all subjects received detailed information about tuberculosis,
its effects, and treatment. The instructions also linked to a website where they were
invited to confirm the validity of the information. We then introduced the charity
and its working procedure, and explained our calculations regarding the life-saving
effect of the 350€ donation. Subjects then learned about their choice options and,
after answering a couple of comprehension questions, made their decisions. Finally,
they completed a short questionnaire and were paid in a separate room, with pay-

7. This random implementation adds another layer of the cheap-talk effect, but one that affects
DE and MPL in exactly the same way (formally equivalent to dividing µ by the probability of imple-
mentation), and thus leaves all comparisons between the two unaffected.
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ment procedures depending on treatment status, as explained above. For further
details on the procedure and instruction, see Appendix 3.D.

3.4 Hypotheses and results

Our outcome variable is the fraction ām(c,µ) of subjects who choose to save a life
over receiving c, given an elicitation method m ∈ {DE, MPL} and a level of visibility
µ ∈ {µL,µH}. For brevity, we will refer to ām(c,µ) as “total contributions”.

3.4.1 Hypotheses

Based on Proposition 3.3, we state:

Hypothesis 3.1. For both DE and MPL, total contributions are higher under High
Image than under Low Image: āDE(c,µH)> āDE(c,µL), āMPL(c,µH)> āMPL(c,µL).

Hypothesis 3.2. Under Low Image, total contributions are higher under DE than un-
der MPL: āDE(c,µL)> āMPL(c,µL).

Hypothesis 3.3. Under High Image, total contributions are higher under MPL than
under DE: āDE(c,µH)< āMPL(c,µH).

Hypothesis 3.1 captures the standard effect of signaling concerns. The novel ones
are Hypotheses 3.2 and 3.3, reflecting the dominance of the discouragement effect
at µL and the cheap-act effect at µH. Together, they constitute the model’s distinctive
crossing prediction, which we will test at c= 100€, as explained earlier.

3.4.2 Results

Hypothesis 1. Under both elicitation methods, increased visibility led to a rise in
total contributions, but the magnitude was markedly different. Under DE, 58.8% of
subjects chose to save a life in Low Image and 62.5% in High Image –a relatively
small and insignificant increase (p= 0.51).Under MPL, increased visibility had a
much larger effect. At almost all payment levels, the fraction of subjects choosing to
save a life is at least 15 pp. higher underMPL-High Image than underMPL-Low Image,
resulting in significantly different distributions (p< 0.001, Kolmogorov–Smirnov
test); see Panel A of Figure 3.2. At 100 €, contributions are 23.6 pp. and signifi-
cantly higher under High Image than under Low Image (p< 0.001).
Hypotheses 2 and 3. Panel B of Figure 3.2 shows that the fractions ām(100,µ)
choosing to save a life over 100€ clearly differ by elicitation method, with the rank-
ing reversing between µL and high µH. Under Low Image, we observe āMPL(µL)<
āDE(µL), as predicted by Hypothesis 2, and consistent with the dominance of the
discouragement effect. The difference is large, with the fraction saving a life rising
from 48.3% to 58.8% between MPL and DE, though significance is slightly below
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Figure 3.2. Main experimental results

Notes: Panel A displays the fraction choosing to save a life for each offered price in the MPL Low Image and
MPL High Image treatments. Panel B shows the interaction effect of elicitation method and image concerns,
by displaying the fractions choosing to save a life with MPL and DE, under either the Low Image or the High
Image treatment. Error bars indicate the standard error of the mean.

the standard level (p= 0.065, Fisher0sexacttest). Conversely, under High Image we
observe āMPL(µH)> āDE(µH), in line with the cheap-act effect dominating, as pre-
dicted by Hypothesis 3. The difference is again about 10 percentage points, but now
in the opposite direction, rising from 62.5% under DE to 71.9% under MPL, albeit
again with significance slightly short of 5% (p= 0.070).
Table 3.1, Panel A regresses the probability of choosing to save a life (instead

of taking 100€) on a dummy for the type of elicitation (1 for MPL), which yields a
positive coefficient for Low Image in Column (1), and a negative one for High Im-
age in Column (3).⁸ Columns (2) and (4) show that these effects remain largely
unaffected by controls for age, gender, high-school graduation grade, highest ed-
ucational degree obtained so far, self-reported monthly income, and a measure of
religiousness (Likert scale).
Hypotheses 2-3 represent the strictest possible test of the model – a particular

ordering of four variables– which may explain the marginal significance of those
results. A more standard test, concerns their joint implication of a differential image
sensitivity: as image rises from µL to µH, the increase in contributions should be
more pronounced for MPL than for DE. Panel B of Table 3.1 thus presents an OLS
regression interacting High Image with MPL, using DE-Low Image as baseline; the
interaction is positive and significant at the 1-percent level.
Overall, the results lend support to the key predictions of the model, albeit with

significance being sometimes marginal. As such, our simple experiment can be taken

8. The results remain qualitatively unchanged with Probit or Logit regressions.
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as a proof of concept for the novel mechanisms brought to light by themodel, thereby
opening them up to further exploration.
Robustness experiment.Onemay worry that features of the elicitation methods un-
related to image concerns might be at play in our results. Note first that these would
have to generate not just different DE versus MPL contributions, but also a flipping
of that gap as image rises from low to high, which seems unlikely. Nonetheless, to
rule out potential confounding factors we ran the DE versus MPL treatments on an-
other 366 subjects, with the donation replaced by a non-moral good (university-shop
voucher). For this “placebo”, µ= 0, and indeed we find no significant differences be-
tween MPL and DE: see Panel C of Table 3.1, and Appendix 3.C for implementation
details.

3.5 Conclusion
Our model and experiment show that image concerns affect the measurement of
moral preferences in ways that interact with the elicitation method. Regardless of
whether one is interested in image-inclusive preferences (for positive predictions)
or in purely intrinsic ones (for normative judgements), behavior will differ between
direct and price-list mechanisms. These results argue for caution in interpreting
standard estimates of moral preferences from experiments and contingent-valuation
surveys,⁹ but also provide potential guidance for maximizing public-goods contribu-
tions and image manipulations.1⁰
In particular, even purely utilitarian individuals may act, when facing BDM- or

MPL-like situations, as if deontologically motivated: refusing all proposed prices in
exchange for what is perceived as having a dignity. With necessarily finite budgets,
a definitive test of how many “real Kantians” there are is ultimately impossible, but
our experiment provides both an upper bound and some grounds for skepticism
about public positions on the subject. The former is given by the 26.4% of subjects
who choose to save a life over the maximum offer of 200€ in the Low ImageMPL con-
dition. The latter stems from the fact that this proportion nearly doubles to 43.82%
with a mild visibility manipulation. These results can also help to account for the
common resistance to estimating and using a “statistical value of life.” Despite the
fact that we implicitly engage in trading off costs and statistical lives all the time,
explicit reference to putting a price tag on life typically produces conspicuously dis-
played righteous indignation (e.g., Sandel, 2012).

9. A related point is made by Chen and Schonger (2022) for other forms of preferences involving
moral “duties”.

10. Individual WTP’s, which include the value of social and self-image, are the right measures
to predict, explain or alter behavior. To inform policy, however, they can substantially overstate the
true social value of the public good. Thus, in our model, reputation is a positional good, the image
gains and losses of contributors and non-contributors exactly offsetting each other. In general, the
image game can have negative, zero, or positive sum, depending on the curvature of the reputation
functional; Butera et al. (2022) find evidence for negative sum, which reinforces the previous point.



Appendix 3.5 Conclusion | 165

Table 3.1. Regression analyses of the effect of the elicitation method on prosocial behavior

Panel A:

Dependent variable: Choice to Save a Life (vs. 100€)

Low Image Concerns High Image Concerns

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

MPL −0.105 −0.103 0.094 0.091
(0.054) (0.053) (0.050) (0.050)

Constant (DE) 0.588 0.626 0.625 0.622
(0.038) (0.049) (0.037) (0.046)

Controls X X
Observations 343 343 354 354

Panel B:

Dependent variable: Choice to Save a Life (vs. 100€)

(1) (2)

MPL -0.105 -0.097
(0.054) (0.053)

High Image 0.037 0.052
(0.053) (0.052)

MPL X High Image 0.199 0.190
(0.073) (0.072)

Constant (DE Low Image) 0.588 0.595
(0.038) (0.044)

Controls X
Observations 697 697

Panel C:

Dependent variable: Choice of Voucher (vs. 10€ )

(1) (2)

MPL No-Image 0.045 0.051
(0.047) (0.047)

Constant (DE No-Image) 0.253 0.227
(0.033) (0.047)

Controls X
Observations 366 366

The table shows OLS regression coefficients. Robust standard errors in parentheses. Controls
include age, gender, income, religiousness, educational level, and high school grade.
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Appendix 3.A Proofs

Proof of Proposition 3.1. From (3.2)-(3.4), it follows that:
(P0) : aH = aL = 0, sustained by out-of equilibrium belief (OEB) v̂= vH following

a= 1 (by the D1 criterion), is an equilibrium if and only if c≥ cDE
H .When

c̄DE
L = vLe + µ(vH − vL) ≤ c ≤ vHe + µ(vH − vL) ≡ c̄DE

H ,

it coexists with a separating equilibrium S in which aH = 1= 1− aL, plus a mixed-
strategy one in-between. A shown earlier, however, P0 is Pareto dominant, and there-
fore selected.

(P1) : aH = aL = 1, sustained by OEB v̂= vL following a= 0 (by D1), is an equi-
librium if and only if c≤ cDE

L .
(S) : aH = 1− aL = 1 is an equilibrium if and only if c̄DE

L ≤ c≤ c̄DE
H .

(SS1) : 0< aL < 1= aH, with belief v̂ ∈ (vL, v̄) following a= 1, is an equilibrium
if and only if cDE

L < c< c̄DE
L . The low type’s mixed strategy aL(c) ∈ (0,1) is then

given by combining the indifference condition vLe− c+µ(v̂(aL)− vL)= 0 and the
Bayesian posterior v̂(c)= [ρvH + (1−ρ)aLvL] / [ρv+ (1−ρ)aL] :

vLe − c +
µρ(vH − vL)

ρ + (1 − ρ)aL(c)
≡ 0, (3.A.1)

so aL(c) decreases with c, while the reputation v̂(c) following a= 1 increases.
(SS0) : 0= aL < aH < 1,with beliefs v̂∈ (v̄, vH) following a= 0, is an equilibrium

if and only if cDE
H < c< c̄DE

H . It always coexists with P0, and is always dominated by
it.
These results jointly imply that:
(a) If cDE

L < c̄DE
L < cDE

H , the unique equilibrium is P1 for c< cDE
L ; SS1 for c ∈

[cDE
L , c̄DE

L ]; and S for c ∈ [c̄DE
L < cDE

H ]. For c≥ cDE
H , the dominant equilibrium is P0.

(b) If cDE
L < cDE

H < c̄DE
L (where the second inequality means that µρ > e), the

unique equilibrium is P1 for c< cDE
L , and SS1 for c ∈ [cDE

L , cDE
H ]. For c> cDE

H , the dom-
inant equilibrium is P0.
(b) If cDE

H < cDE
L < c̄DE

L (where the first inequality means that µ(2ρ − 1)> e), the
unique equilibrium is P1 for c< cDE

H , and for c≥ cDE
H the dominant equilibrium is P0.

■

Proof of Proposition 3.2. The proof of existence is standard. For example, for a
separating equilibrium to obtain, it must be: that (i) type vL obtains his symmetric-
information allocation (otherwise, he would be better off selecting cMPL

L = vLe ), and
(ii) he does not want to mimic type vH: µ(vH − vL)≤ L(cMPL

H ) and cMP
H < cmax. It is

easily verified that the proposed strategies satisfy these conditions, and similarly for
the semi-separating and pooling equilibria .
The equilibrium is not unique absent refinement, however. For example, there

is a pooling equilibrium at cMPL = vHe< cmax when µ(v̄− vL)≥ L(vHe), sustained by
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OBE v̂= vL following any declared price c ̸= vLe. Note, however, that sorting implies
monotonicity, so there is at most one price, denoted c∗, that can be chosen with
positive probability by both types; any other price claimed by type vH (respectively,
vL) exceeds c∗ (respectively, lies below it) c∗) . Denote v̂(c) the mean belief following
a price c, and consider a deviation to c0 = c∗ + ϵ, for ϵ > 0 arbitrarily small, together
with the set of belief responses that raise both types’ utilities relative to equilibrium

V̂L ≡ {v̂(c∗ + ϵ) | µ [v̂(c∗ + ϵ) − v̂(c∗)] > LL(c∗ + ϵ) − LL(c∗ + ϵ)} ,

V̂H ≡ {v̂(c∗ + ϵ) | µ [v̂(c∗ + ϵ) − v̂(c∗)] > LH(c∗ + ϵ) − LH(c∗ + ϵ)} .

Clearly VL ⊂ VH, so by D1 the deviation must induce a probability-one belief on vH;
thus, the only possible pooling price is c= cmax. Consequently, the equilibrium must
take one of the three forms described in the proposition, and because it is obtained
on disjoint sets of parameters, it is unique under D1. ■
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Appendix 3.B Decision screens

Figure 3.B.1. Decision screen DE
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Figure 3.B.2. Decision screen MPL

Appendix 3.C Robustness experiment

In the main experiment, we showed how image concerns lead to differences in moral
behavior between elicitation methods. One concern is that there are factors present
in our experiment that lead to differences between DE and MPL independent of
image concerns. In particular, the previous literature has identified two main factors
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that could potentially confound the comparison between the two elicitationmethods
in our case.
First, in our experiment, only a subset of subjects had their decision implemented

for real. In the MPL treatments, another randomization takes place, which is absent
in DE: if selected for payout, one decision of the price list is randomly selected. If sub-
jects violate the independence axiom and view these two randomization processes
not separately but rather as a meta-lottery, this could potentially affect the compar-
ison. This issue is also present in the many experiments that study decisions over
lotteries and pay only one lottery out for real. In this context, it is usually assumed
that subjects evaluate the different random processes in isolation, an assumption
that has been repeatedly validated empirically11. It is natural to assume that sub-
jects also perceive the two processes in isolation in our experiment since they were
introduced and explained at two different points in the instructions.
The second factor is the so-called compromise effect (Simonson, 1989; Birn-

baum, 1992; Andersen et al., 2006). When presenting a price list, the focus lies per-
ceptually on the center. This in turn could change the attractiveness of the options
appearing in the middle of the price list, biasing answers away from the subject’s
true valuations. To control for this effect, we carefully selected the DE value to cor-
respond to the value precisely in the middle of the price list in the MPL treatments.
As such, it seems unlikely that differences in perceptions could explain discrepancies
between the elicitation methods.
Therefore, we would not expect differences between DE and MPL in our ex-

periment once image concerns are absent. Nevertheless, in order to document this
empirically, we conducted a robustness experiment, which is explained next.

3.C.1 Setup and treatments

For the robustness experiment, we used a good that is unrelated to prosocial and
moral considerations, so that image concerns are plausibly absent. For this non-
moral good, we chose a 35 € voucher for the University of Bonn’s online shop. With
the voucher, subjects can buy sweatshirts, T-shirts, and accessories related to the
university. The voucher cannot be returned and is only valid for purchases in the
shop. There were two between-subject treatments: DE No-Image andMPL No-Image.
In the former, subjects could choose between 10 € and the voucher, while in the
latter they faced a price list from 0€ to 20€ in 1€ increments. Note that this closely
mimics the decisions in the main experiment. The only difference is that all values
are divided by 10. As in the main experiment, subjects were paired with another
subject, and only a subset of subjects had their choices implemented for real.
Accordingly, instructions for the decisions were identical, with the sole difference

being that descriptions related to the saving a life paradigm were replaced with

11. See e.g., Starmer and Sugden (1991), Cubitt (1998) and Hey and Lee (2005).
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descriptions of the voucher. Consequently, any factors influencing the comparison
between DE andMPL in the main experiment should also manifest in the robustness
experiment.

3.C.2 Procedure

Subjects were recruited from the same subject pool as the main experiment, with
the restriction that they had not previously participated in the main experiment. The
experiment was conducted as a virtual lab experiment since in-person lab sessions
were not possible due to the ongoing Covid-19 pandemic. That is, the experiment
started and ended at a pre-specified date and time, and the experimenter was avail-
able during the experiment in case of problems.
In total, 366 subjects (227 female, mean age 26.88, SD 7.87) took part, 188 in

the MPL No-Image, and 178 in the DE No-Image treatment, respectively. The exper-
iment lasted on average 13 minutes, for which the subjects received a show-up fee
of 3€. Subjects were grouped in virtual sessions consisting of roughly 24 subjects,
and one pair was randomly selected for payout out of each virtual session. Exactly
as in the main experiment, for these two subjects, either their DE decision was im-
plemented or a randomly chosen decision from the MPL list.

3.C.3 Results

Assessing subjects’ general valuation of the voucher, we observe considerable vari-
ation in switching behavior in the MPL No-Image treatment. In total, 76% had an
interior switching value, meaning they preferred the voucher in the initial decision
but switched to preferring the monetary value at some point. The variation com-
pares quite favorably to the MPL-Low Image treatment, where this was the case for
72% of subjects. Comparing the choice at 10 € in MPL No-Image with DE No-Image,
we find that 29.8% choose the voucher in MPL and 25.3% in DE. This difference is
small in magnitude and not statistically significant (p = 0.35; two-sided Fisher’s ex-
act test). It is also in the opposite direction of what we find in the main experiment
for the Low Image case, which is the natural comparison. Table 3.C.1 replicates this
null result in an OLS-regression, with column (2) using the same variables as control
variables as in the main experiment, compare Table 1, columns (2) and (4). Thus,
we do not observe any meaningful differences between the two elicitation methods
in our setting once image concerns are removed.
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Table 3.C.1. Regression analyses of the effect of the elicitation method on voucher choice

Dependent variable: Choice of Voucher (vs. 10€ )

(1) (2)

MPL No-Image 0.045 0.051
(0.047) (0.047)

Constant (DE No-Image) 0.253 0.227
(0.033) (0.047)

Controls X
Observations 366 366
R2 0.003 0.039

Notes: The table shows OLS regression coefficients. Robust stan-
dard errors in parentheses. Controls include age, gender, income,
religiousness, educational level, and high school grade.

Appendix 3.D Instructions

3.D.1 Announcement by the experimenter

The following text was read aloud by the experimenter after all subjects were placed
in their cubicles, establishing common knowledge among all subjects of a session.
The content depended on the image treatment.

3.D.1.1 Treatment Low Image

Welcome to today’s study. In today’s study, you will make decisions on a computer.
These decisions will take place under complete anonymity. To ensure this, we will
now apply the following procedure: You should all have two notes with your cubicle
number in front of you. We will soon collect one of the two notes and randomly
draw one out of all collected. The person in the drawn cubicle is responsible for the
payment in today’s study. At the end of the study, we prepare sealed envelopes with
your payments. Those envelopes are then passed to the soon to be randomly drawn
person, who will hand them out to each of you sequentially in the adjacent room.
The envelopes are designed so that you cannot see the contents from the outside,
i.e., not on weight or similar clues. Hence at no time can there be a connection
drawn between your payment and your decisions. Please hold now one of the notes
with your cubicle number onto out of your cubicle. (Responsible person is drawn
and placed in the adjacent room) The study will begin shortly. If you have at any
time have questions, just hold your hand out of the cubicle.



Appendix 3.D Instructions | 173

3.D.1.2 Treatment High Image

Welcome to today’s study. In today’s study, you will make decisions on your com-
puter. Your decisions will subsequently be evaluated by a committee consisting of
three students from the University of Bonn. For this, after you have made your de-
cisions, you will go to the adjacent room, where your decisions will be projected
on a wall with a projector. You will then briefly communicate your decisions to the
committee, and the committee will evaluate them. Afterward, you will receive the
result of the evaluation. Detailed information about your decisions, the committee,
and the evaluation will be given to you at the appropriate time on your computer.
The study will begin shortly. If you have at any time have questions, just hold your
hand out of the cubicle.

3.D.1.3 Further procedure

After the text was read aloud, in the Low Image conditions the experimenter then col-
lected one note from each subject indicating their respective cabin number. All notes
were thrown into a bag, and one was drawn in front of all participants to make clear
that the person responsible for the payment procedure was a randomly determined
participant. In the High Image conditions, subjects were shown the adjacent room
and the setup with the committee, which consisted of student research assistants.
The members of the committee did not interact with the subjects in any way.

3.D.2 Introduction

All further instructions were displayed on the subjects screens. The following intro-
duction was the same for all treatments.

3.D.2.1 Welcome to the study

Welcome, and thank you for your interest in today’s study!
For your participation, you will receive a fixed payment of 12€ given to you at the
end. In this study, you will make decisions on the computer. Depending on how you
choose, you can earn additional money.
During the entire study, communication between participants is prohibited. Please
turn off your phone so that other participants are not disturbed. Please only use the
designated functions on the computer and make the entries with the mouse and
keyboard. If you, at some point, have questions, please make a hand signal. Your
question will be answered at your seat.
On the next screens, you will receive specific information about participation in this
study. To proceed, click “Next”.
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3.D.2.2 Your partner

As part of this experiment, a partner has been assigned to you. This partner is a
participant in today’s experiment, just like you. He or she was randomly assigned to
you and will receive the same instructions as you.
In today’s experiment, you and your partner will both receive the exact same infor-
mation and subsequently face the exact same decisions. These decisions have certain
consequences, which will be described in detail later.
At the end of today’s experiment, one pair is randomly drawn from all participants
in today’s experiment. Only the decisions of this pair will be implemented, as de-
scribed in the instructions. Please note: The random draw of a pair is completely
independent of the participants’ decisions. Each pair has the same probability of
being drawn. Since your decision can be actually implemented for real, you should
think carefully about how you will decide in the experiment.

3.D.2.3 Information about Tuberculosis

What follows is important information that is relevant to the decisions you will later
be asked to make. It concerns the illness tuberculosis and its possible treatment.
Please read through all the information carefully.
What is Tuberculosis?
Tuberculosis – also called Phthisis or White Death – is an infectious disease, which is
caused by bacteria. Roughly one-third of all humans are infected with the pathogen
of Tuberculosis. Active Tuberculosis breaks out among 5 to 10% of all those infected.
Tuberculosis is primarily airborne. This is also why quick treatment is necessary.
Tuberculosis patients often suffer from very unspecific symptoms like fatigue, the
feeling of weakness, lack of appetite, and weight loss. At an advanced stage of lung
tuberculosis, the patient coughs up blood, leading to the so-called rush of blood.
Without treatment, a person with Tuberculosis dies with a probability of 43%.
How prevalent is Tuberculosis?
In the year 2014, 6 million people have been recorded as falling ill with active Tuber-
culosis. Almost 1.5 million people die of Tuberculosis each year. This means more
deaths due to Tuberculosis than due to HIV, malaria, or any other infectious disease.
Is tuberculosis curable?
According to the World Health Organization (WHO), the United Nations agency
for international public health, “tuberculosis is preventable and curable”. Treatment
takes place by taking antibiotics several times a week over a period of 6 months. It is
important to take the medication consistently. Since 2000, an estimated 53 million
lives have been saved through effective diagnosis and treatment of tuberculosis.
The success rate of treatment for a new infection is usually over 85%.
The preceding figures and information have been provided by the WHO and are
freely available. Click here for more details.
Operation ASHA

https://www.who.int/features/qa/08/en/


Appendix 3.D Instructions | 175

Figure 3.D.1. Typical appearance of a tuberculosis patient.

Operation ASHA is a charity organization specialized since 2005 on treating Tuber-
culosis in disadvantaged communities. The work of Operation ASHA is based on the
insight that the biggest obstacle for the treatment of Tuberculosis is the interruption
of the necessary 6-month-long regular intake of medication.
For a successful treatment, the patient has to come to a medical facility twice a week
– more than 60 times in total – to take the medication. Interruption or termination
of the treatment is fatal because this strongly enhances the development of a drug-
resistant form of Tuberculosis. This form of Tuberculosis is much more difficult to
treat and almost always leads to death.
The concept of Operation ASHA
To overcome this problem, Operation ASHA developed a concept that guarantees
regular treatment through immediate spatial proximity to the patient. A possible
non-adherence is additionally prevented by visiting the patient at home.
By now, Operation ASHA runs more than 360 treatment centers, almost all of which
are located in the poorer regions of India. More than 60,000 sick persons have been
identified and treated that way.
Operation ASHA is an internationally recognized organization, and its success has
been covered by the New York Times, BBC, and Deutsche Welle, for example. The
MIT and the University College London have already conducted research projects
about the fight against Tuberculosis in cooperation with Operation ASHA. The treat-
ment method employed by Operation ASHA is described by the World Health Orga-
nization (WHO) as “highly efficient and cost-effective”.
The impact of a donation to Operation ASHA
It is now possible to save people from death by Tuberculosis by donating toOperation
ASHA.
To save a person’s life means here to successfully cure a person with Tuberculosis,
who otherwise would die because of the Tuberculosis. A donation of 350€ ensures
that at least one human life can be expected to be saved. The information used to
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Figure 3.D.2. A worker from Operation ASHA delivers medication to a tuberculosis patient

calculate the donation amount is obtained from public statements from the World
Health Organization (WHO), peer-reviewed research studies, Indian Government
statistics, and published figures from Operation ASHA.
In the calculation, information was conservatively interpreted, or a pessimistic num-
ber was used so that the donation amount of 350€ is in the case of doubt higher than
the actual costs to save a human life. In addition, in the calculation of the treatment
success rate of Operation ASHA, the mortality rate for alternative treatment by the
state tuberculosis program in India and the different detection rates for new cases
of Tuberculosis are included.
In the context of this study, an agreement made with Operation ASHA will ensure
that 100% of the donation will be used exclusively for the diagnosis and treatment
of tuberculosis patients. This means that every Euro of the donation amount goes di-
rectly to saving human lives, and no other costs will be covered. Based on a very high
number of cases, the contribution of a donation of 350€ can be simplified visualized
as follows:
With a donation of 350€ 5 additional patients infected with Tuberculosis can be
treated through Operation ASHA.
If these 5 persons are not treated through Operation ASHA, it is expected that one
patient will die.
If, through the donation of 350€ all 5 patients are treated, it is expected that no
patient will die.
Based on this experience, this means that through a donation of 350€ the life of a
human will be saved. The relationship between a donation of 350€ and the saving
of a human is illustrated in the following graphic: [Figure 3.D.3 here]
Summary
Tuberculosis is a worldwide common bacterial infectious disease. The success rate
of medical treatment of a new disease is very high. Nevertheless, close to 1.5 mil-
lion people die every year from Tuberculosis. The biggest obstacle to the curing
of Tuberculosis is the potential stopping of continuous treatment with antibiotics.
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Figure 3.D.3. Relationship between the donation and the saving of a life

The concept of Operation ASHA is therefore based on the immediate proximity to
the patient as well as the control and recording of the regular intake of medication.
Through a donation of 350€ to Operation ASHA, a life will be saved.
How is the donation connected to the saving of a life?
The donation of 350€ already accounts for the fact that someone inflicted with the
illness could have survived without treatment by Operation ASHA; i.e., instead of
through Operation ASHA, they could have received treatment through other actors
(such as the public health system). The amount is, therefore, sufficient for the diag-
nosis and complete treatment of multiple sufferers.
What does it mean to “save a life”?
To save a life means here the successful curing of a person suffering from Tuber-
culosis, who otherwise would die because of Tuberculosis. In particular, this means
that the amount of the donation is sufficient to identify and cure so many tubercu-
losis patients that there is at least one person among them who otherwise could be
anticipated to have died of Tuberculosis.
Note
Click on “Next” once you have finished carefully reading through the information.
You can only click on the button “Next” once you have spent at least 5 minutes on
the tabs of this page.

3.D.3 Treatment DE Low Image

3.D.3.1 Your decision

You will soon have the possibility to choose between two options: option A and
option B. Both options are as follows:
Option A
Option A: I save a human life. By choosing option A, you save a human life. Specifi-
cally, by choosing option A, you instigate a donation of 350,00€ that will ensure that
at least one person is saved from death by Tuberculosis, just as described before. If
you choose option A, you will not receive an additional payment.
Option B
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Option B: I choose X€ as payment for myself. By choosing option B, you will receive
an additional payment at the end of the experiment. In addition, the absence of your
donation will cause the death of a human life.
Additional payment
Before today’s experiment, various amounts between 0€ and 200€ were taken into
account for the amount of money you will receive when choosing option B, from
which 100€ was selected. Your partner sees exactly the same options as you and
makes a decision just like you. So your partner also decides between option A (saving
a human life) and option B (keeping 100€ to himself).
Summary
You will decide on the next page of the screen by choosing between option A and
option B. By choosing option A, you save a human life. By choosing option B, you
receive an additional payment of 100€. On the next page, you will receive details
about the payment procedure.

3.D.3.2 Further procedure

After you confirmed your decision on the decision screen, a screenshot will be taken
from this decision screen. From the decision screen of your partner, a screenshot will
be taken in the same way. Thereafter, some additional questions will follow. After
you have answered these questions, you will get the screenshot with the decision of
your partner displayed, and your partner will get the screenshot with your decision.
You will not receive any further information about your partner, and your partner
will not receive any further information about you.
After you received the screenshot, please remain seated until you are calledwith your
cabin number. Then you can go into the adjacent room to pick up your compensation
for today’s experiment. You will be called one by one so that there is no contact with
other participants of the experiment.
Who will be in the adjacent room?
In the adjacent room, you will find the participant who was randomly selected from
all participants at the start of the study.
How do you receive your payment?
This participant will give you a sealed envelope with your payment. The selected
participant has already received the envelope sealed. Since this participant is only
responsible for the payment, this participant has not completed the study and there-
fore has no knowledge of the decisions to be made. Therefore, this participant does
not know what you chose, how you decided, or how much money you received, ex-
actly as explained at the beginning of the study. By handing in your note with your
cabin number, you will receive the envelope intended for you.
Data protection
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The subsequent analysis of all data is carried out anonymously so that your decision
can never be linked to your person. Your anonymity is therefore always guaranteed,
and the information about your decision is only used for anonymized data analysis.
Please note:
This is not a thought experiment: All information given in these instructions is true.
In particular, all actions are performed exactly as they are described. This funda-
mentally applies to all studies of the Bonn Laboratory for Experimental Economic
Research, as well as to this study.
If you still have separate questions, you may send them to experimente@briq-
institute.org after the study.

3.D.4 Treatment DE High Image

3.D.4.1 Your decision

You will soon have the possibility to choose between two options: option A and
option B. Both options are as follows:
Option A
Option A: I save a human life. By choosing option A, you save a human life. Specifi-
cally, by choosing option A, you instigate a donation of 350,00€ that will ensure that
at least one person is saved from death by Tuberculosis, just as described before. If
you choose option A, you will not receive an additional payment.
Option B
Option B: I choose X€ as payment for myself. By choosing option B, you will receive
an additional payment at the end of the experiment. In addition, the absence of your
donation will cause the death of a human life.
Additional payment
Before today’s experiment, various amounts between 0€ and 200€ were taken into
account for the amount of money you will receive when choosing option B, from
which 100€ was selected. Your partner sees exactly the same options as you and
makes a decision just like you. So your partner also decides between option A (saving
a human life) and option B (keeping 100€ to himself).
Summary
You will decide on the next page of the screen by choosing between option A and
option B. By choosing option A, you save a human life. By choosing option B, you
receive an additional payment of 100€. On the next page, you will receive details
about the payment procedure.

3.D.4.2 Further procedure

After you confirmed your decision on the decision screen, a screenshot will be taken
from this decision screen. From the decision screen of your partner, a screenshot will
be taken in the same way. Thereafter, some additional questions will follow. After
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you have answered these questions, you will get the screenshot with the decision of
your partner displayed, and your partner will get the screenshot with your decision.
You will not receive any further information about your partner, and your partner
will not receive any further information about you.
After you received the screenshot, please remain seated until you are calledwith your
cabin number. Then you can go into the adjacent room to pick up your compensation
for today’s experiment. You will be called one by one so that there is no contact with
other participants of the experiment.
Who will be in the adjacent room?
In the adjacent room, you will find a person who will make the payment. As men-
tioned before, there will also be a committee consisting of three other persons in
the adjacent room. These three persons are students of the University of Bonn and
were specially selected for this task.
What is the task of the committee?
The task of these three persons is to assess the decision you and your partner have
taken. Specifically, the assessment is about how moral your behavior and the behav-
ior of your partner is. Apart from the assessment, the three persons will not interact
with you (or with your partner) in any way, and the rating will not influence at all
the consequences of your decisions or your payment.
What information does the committee receive?
In order for the committee to make the assessment, the two screenshots of the de-
cision of you and your partner are projected side by side onto the room’s wall using
a projector, visibly for all persons in the adjacent room. You are identified by (and
only by) your cabin number. For better identification, based on your decision and
that of your partner, you must also say the following two sentences aloud. The first
sentence refers to your decision, the second sentence to your partner’s decision.
Sentence 1 in case you chose option A: “I have decided not to take 100€ as payment
for myself and instead decided to save a human life.”Sentence 1 in case you chose
option B: “I have decided to take 100€ as payment for myself instead of saving a
human life.”
Sentence 2 in case your partner has chosen option A: “My partner has decided
not to take 100€ as payment for himself and instead decided to save a human
life.”Sentence 2 in case your partner has chosen option A: “My partner has decided
to take 100€ as payment for himself instead of saving a human life.”
In summary, you have to say two sentences, and the following information will be
visible to everyone in the room:

• The decision you and your partner faced.
• Which option you and your partner have chosen. This means it is displayed
whether you chose to save a human life or the additional payment of 100€ and
whether your partner chose to save a human life or the additional payment of
100€.
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How does the assessment work?
The committee will assess your decision using a scale. For this, each one of the three
persons of the committee selects one of the following five values:
1 - very immoral 2 - rather immoral 3 - neutral 4 - rather moral 5 - very moral.
The three persons of the committee will submit an assessment for your decision as
well as the decision of your partner.
How do you receive your payment?
After the committee has assessed the decisions, the committee will give you the
assessments of both your decision and the decision of your partner, and the person
responsible for the payments will give you your payment. In the event that you have
decided to donate, you will receive a donation confirmation.
Data protection
The subsequent analysis of all data is carried out anonymously so that your decision
can never be linked to your person. Your anonymity is therefore always guaranteed,
and the information about your decision is only used for anonymized data analysis.
Please note:
This is not a thought experiment: All information given in these instructions is true.
In particular, all actions are performed exactly as they are described. This funda-
mentally applies to all studies of the Bonn Laboratory for Experimental Economic
Research, as well as to this study.
If you still have separate questions, you may send them to experimente@briq-
institute.org after the study.

3.D.5 Treatment MPL Low Image

3.D.5.1 Your decision

You will soon have the possibility to choose in 21 decision scenarios between two
options: option A and option B. Both options are as follows:
Option A
Option A: I save a human life. By choosing option A, you save a human life. Specifi-
cally, by choosing option A, you instigate a donation of 350,00€ that will ensure that
at least one person is saved from death by Tuberculosis, just as described before. If
you choose option A, you will not receive an additional payment.
Option B
Option B: I choose X€ as payment for myself. By choosing option B, you will receive
an additional payment at the end of the experiment. In addition, the absence of your
donation will cause the death of a human life.
Additional payment
The additional payment that you receive from choosing option B varies in each of
the 21 decision scenarios. In the first scenario, the payment is 0€ and then increases
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incrementally in each scenario thereafter by 10€ up to a payment of 200€. Therefore,
the decision scenarios look as follows:
Automatic completion help
So that you do not need to click as much, we have activated an automatic completion
help that automatically fills out the fields for you. As soon as you choose an amount
from option B, we assume that you would choose all respectively higher payments
from option B. Likewise, when you choose option A in a row, we assume that you
would choose option A over all respectively lower payments from option B.
Please note: You can always change your decisions until you clicked on “Confirm
Decisions”. Therefore, only click on that button when you are certain how you want
to decide.
Payment
After you have selected one of the two options for each of the 21 decision scenarios,
one of them will be randomly selected for real implementation. This means that the
consequences of this decision will be implemented exactly as stated. Each of the 21
scenarios has the same probability of being selected. Therefore, since each of your
decisions is potentially relevant, it is in your interest to decide in every scenario as
if that decision is being implemented for real.
Your partner sees exactly the same 21 decision scenarios as you and, like you, makes
a decision for every scenario. Furthermore, for you and your partner, the same deci-
sion scenario will be randomly selected. Thus, both your decision and the decision
of your partner for this scenario will be implemented.
The following examples elaborate on this. Assume that decision scenario 2 is ran-
domly selected, and you chose option A, while your partner chose option B. Then
you save a human life and your partner will receive 10€. If, on the contrary, both of
you choose option B, then both of you will receive 10€. If both of you choose option
A, then two human lives will be saved. Assuming that decision scenario 21 is ran-
domly selected, and you chose option B, while your partner chose option A. Then,
you will receive 200€ and your partner saves a human life. If, however, both of you
chose option B, then both of you will receive 200€. If both of you chose option A,
then two human lives will be saved.
Summary
On the page after next, you will make a decision for 21 scenarios, and in each de-
cision, you can choose between option A and option B. By choosing option A, you
save a human life, whereas by choosing option B, you receive an additional payment.
After you have reached all of your decisions, one of the 21 scenarios will be chosen
randomly for you and your assigned partner. Thereafter, the consequences of the
chosen decision are realized, i.e., in the case that you chose option A under this sce-
nario, a donation will be made towards the saving of a human life and in the case
that you chose option B, you receive the respective amount from the selected sce-
nario. The same applies to your partner. On the next page, you will receive details
about the payment procedure.
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3.D.5.2 Further procedure

After you confirmed your decisions on the decision screen, a screenshot will be taken
from this decision screen. From the decision screen of your partner, a screenshot will
be taken in the same way. Thereafter, some additional questions will follow. After
you have answered these questions, you will get the screenshot with the decisions of
your partner displayed, and your partner will get the screenshot with your decisions.
You will not receive any further information about your partner, and your partner
will not receive any further information about you.
After you received the screenshot, please remain seated until you are calledwith your
cabin number. Then you can go into the adjacent room to pick up your compensation
for today’s experiment. You will be called one by one so that there is no contact with
other participants of the experiment.
Who will be in the adjacent room?
In the adjacent room, you will find the participant who was randomly selected from
all participants at the start of the study.
How do you receive your payment?
This participant will give you a sealed envelope with your payment. The selected
participant has already received the envelope sealed. Since this participant is only
responsible for the payment, this participant has not completed the study and there-
fore has no knowledge of the decisions to be made. Therefore, this participant does
not know what you chose, how you decided, or how much money you received, ex-
actly as explained at the beginning of the study. By handing in your note with your
cabin number, you will receive the envelope intended for you.
Data protection
The subsequent analysis of all data is carried out anonymously so that your decisions
can never be linked to your person. Your anonymity is therefore always guaranteed,
and the information about your decisions is only used for anonymized data analysis.
Please note:
This is not a thought experiment: All information given in these instructions is true.
In particular, all actions are performed exactly as they are described. This funda-
mentally applies to all studies of the Bonn Laboratory for Experimental Economic
Research, as well as to this study.
If you still have separate questions, you may send them to experimente@briq-
institute.org after the study.

3.D.6 Treatment MPL High Image

3.D.6.1 Your decision

You will soon have the possibility to choose in 21 decision scenarios between two
options: option A and option B. Both options are as follows:
Option A
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Option A: I save a human life. By choosing option A, you save a human life. Specifi-
cally, by choosing option A, you instigate a donation of 350,00€ that will ensure that
at least one person is saved from death by Tuberculosis, just as described before. If
you choose option A, you will not receive an additional payment.
Option B
Option B: I choose X€ as payment for myself. By choosing option B, you will receive
an additional payment at the end of the experiment. In addition, the absence of your
donation will cause the death of a human life.
Additional payment
The additional payment that you receive from choosing option B varies in each of
the 21 decision scenarios. In the first scenario, the payment is 0€ and then increases
incrementally in each scenario thereafter by 10€ up to a payment of 200€. Therefore,
the decision scenarios look as follows:
Automatic completion help
So that you do not need to click as much, we have activated an automatic completion
help that automatically fills out the fields for you. As soon as you choose an amount
from option B, we assume that you would choose all respectively higher payments
from option B. Likewise, when you choose option A in a row, we assume that you
would choose option A over all respectively lower payments from option B.
Please note: You can always change your decisions until you clicked on “Confirm
Decisions”. Therefore, only click on that button when you are certain how you want
to decide.
Payment
After you have selected one of the two options for each of the 21 decision scenarios,
one of them will be randomly selected for real implementation. This means that the
consequences of this decision will be implemented exactly as stated. Each of the 21
scenarios has the same probability of being selected. Therefore, since each of your
decisions is potentially relevant, it is in your interest to decide in every scenario as
if that decision is being implemented for real.
Your partner sees exactly the same 21 decision scenarios as you and, like you, makes
a decision for every scenario. Furthermore, for you and your partner, the same deci-
sion scenario will be randomly selected. Thus, both your decision and the decision
of your partner for this scenario will be implemented.
The following examples elaborate on this. Assume that decision scenario 2 is ran-
domly selected, and you chose option A, while your partner chose option B. Then
you save a human life and your partner will receive 10€. If, on the contrary, both of
you choose option B, then both of you will receive 10€. If both of you choose option
A, then two human lives will be saved. Assuming that decision scenario 21 is ran-
domly selected, and you chose option B, while your partner chose option A. Then,
you will receive 200€ and your partner saves a human life. If, however, both of you
chose option B, then both of you will receive 200€. If both of you chose option A,
then two human lives will be saved.
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Summary
On the page after next, you will make a decision for 21 scenarios, and in each de-
cision, you can choose between option A and option B. By choosing option A, you
save a human life, whereas by choosing option B, you receive an additional payment.
After you have reached all of your decisions, one of the 21 scenarios will be chosen
randomly for you and your assigned partner. Thereafter, the consequences of the
chosen decision are realized, i.e., in the case that you chose option A under this sce-
nario, a donation will be made towards the saving of a human life and in the case
that you chose option B, you receive the respective amount from the selected sce-
nario. The same applies to your partner. On the next page, you will receive details
about the payment procedure.

3.D.6.2 Further procedure

After you confirmed your decisions on the decision screen, a screenshot will be taken
from this decision screen. From the decision screen of your partner, a screenshot will
be taken in the same way. Thereafter, some additional questions will follow. After
you have answered these questions, you will get the screenshot with the decisions of
your partner displayed, and your partner will get the screenshot with your decisions.
You will not receive any further information about your partner, and your partner
will not receive any further information about you.
After you received the screenshot, please remain seated until you are calledwith your
cabin number. Then you can go into the adjacent room to pick up your compensation
for today’s experiment. You will be called one by one so that there is no contact with
other participants of the experiment.
Who will be in the adjacent room?
In the adjacent room, you will find a person who will make the payment. As men-
tioned before, there will also be a committee consisting of three other persons in
the adjacent room. These three persons are students of the University of Bonn and
were specially selected for this task.
What is the task of the committee?
The task of these three persons is to assess the decisions you and your partner have
taken. Specifically, the assessment is about how moral your behavior and the behav-
ior of your partner is. Apart from the assessment, the three persons will not interact
with you (or with your partner) in any way, and the rating will not influence at all
the consequences of your decisions or your payment.
What information does the committee receive?
In order for the committee to make the assessment, the two screenshots of the deci-
sions of you and your partner are projected side by side onto the room’s wall using
a projector, visibly for all persons in the adjacent room. You are identified by (and
only by) your cabin number. For better identification, based on your decisions and
the decisions of your partner, you must also say the following two sentences aloud.
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The first sentence refers to your decisions, the second sentence to your partner’s
decisions.
Sentence 1: “I have decided from a payment of X€ onwards to take the payment for
myself instead of saving human life.”
Sentence 2: “My partner has decided from a payment of X€ onwards to take the
payment for himself instead of saving human life.”
The payment X denotes the amount of money for which you switched from option
A to option B for the first time. If you have not decided to take the money in any
decision-making situation, i.e., have not switched, you have to say the following as
the first sentence:
Sentence 1: “I have decided for no amount to take the payment for myself instead
of saving human life.”
Similarly, if your partner has not decided to take the money in any decision-making
situation, you must say the following second sentence:
Sentence 2: “My partner has decided for no amount to take the payment for himself
instead of saving human life.”
In summary, you have to say two sentences, and the following information will be
visible to everyone in the room:
• The complete list of all 21 decision scenarios described before.
• How you and your partner have chosen in each of these scenarios. This means
that for each payment amount, one can see whether you have decided to save a
human life or the additional payment and whether your partner has decided to
save a human life or the additional payment.

How does the assessment work?
The committee will assess your decisions using a scale. For this, each one of the three
persons of the committee selects one of the following five values:
1 - very immoral 2 - rather immoral 3 - neutral 4 - rather moral 5 - very moral.
The three persons of the committee will submit an assessment for your decisions as
well as the decisions of your partner.
How do you receive your payment?
After the committee has assessed the decisions, the committee will give you the
assessments of both your decisions and the decisions of your partner, and the person
responsible for the payments will give you your payment. In the event that you have
decided to donate, you will receive a donation confirmation.
Data protection
The subsequent analysis of all data is carried out anonymously so that your decisions
can never be linked to your person. Your anonymity is therefore always guaranteed,
and the information about your decisions is only used for anonymized data analysis.
Please note:
This is not a thought experiment: All information given in these instructions is true.
In particular, all actions are performed exactly as they are described. This funda-
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mentally applies to all studies of the Bonn Laboratory for Experimental Economic
Research, as well as to this study.
If you still have separate questions, you may send them to experimente@briq-
institute.org after the study.

3.D.7 Robustness experiment

3.D.8 Introduction

All instructions were displayed on the subjects’ screens. The following introduction
was the same for both treatments of the robustness experiment.

3.D.8.1 Welcome to the study

Welcome, and thank you for your interest in today’s study!
Please note that you can take part in this study only once. Furthermore, you may
only participate if you have registered for this study in our participation database
(experimente.bonneconlab.uni-bonn.de).
For your full participation, you will receive a fixed payment of 3€. In this study,
you will make decisions on the computer. Depending on how you choose, you can
earn additional money. After the study, you will receive all payments, i.e. both the
remuneration for your participation and any additional payments based on your
decisions, by bank transfer.
On the next screens, you will receive specific information about participation in this
study. To proceed, click “Next”.

3.D.8.2 Your partner

As part of this experiment, a partner has been assigned to you. This partner is a
participant in today’s experiment, just like you. He or she was randomly assigned to
you and will receive the same instructions as you.
In today’s experiment, you and your partner will both receive the exact same infor-
mation and subsequently face the exact same decisions. These decisions have certain
consequences, which will be described in detail later.
Payment
At the end of today’s experiment, one pair will be randomly drawn from every 24
participants in the experiment. Only the decisions of this pair will be implemented,
as described in the instructions. Please note: The random draw of a pair is completely
independent of the participants’ decisions. Each pair has the same probability of
being drawn. Since your decision can be actually implemented for real, you should
think carefully about how you will decide in the experiment.

experimente.bonneconlab.uni-bonn.de
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3.D.8.3 Information

What follows is some information that is relevant to the decisions you will later be
asked to make. It concerns the official shop of the University of Bonn.
The Campus Store Uni-Bonn is the official shop of the University of Bonn. Here you
can purchase various products such as T-shirts, sweatshirts or mugs with the logo
and design of the Uni-Bonn.
The Uni-shop is located at the information point in the main building. There
is also an online shop, which can be reached via the website: https://www.
campusstore-unibonn.de. The online shop dispatches all goods within 2-3 working
days.
Voucher
The next decisions will concern a voucher for the Uni-shop, namely a voucher worth
35€. The voucher can only be redeemed in the online shop and cannot be converted
into money.

3.D.9 Treatment DE No-Image

3.D.9.1 Your decision

You will soon have the possibility to choose between two options: option A and
option B. Both options are as follows:
Option A
Option A: I choose the voucher. By choosing option A, you will receive the voucher
for the Uni-shop. Specifically, option A allows you to receive a voucher worth 35€,
which you can redeem in the Uni-shop (and only there). If you choose option A, you
will not receive an additional payment.
Option B
Option B: I choose 10€ as payment for myself. By choosing option B, you will receive
an additional payment of 10€ at the end of the experiment, but you will not receive
the voucher.
Additional payment
Before today’s experiment, various amounts between 0€ and 20€ were taken into
account for the amount of money you will receive when choosing option B, from
which 10€was selected. Your partner sees exactly the same options as you andmakes
a decision just like you. So your partner also decides between option A (voucher)
and option B (keeping 10€ to himself/herself).
Summary
You will decide on the next page of the screen by choosing between option A and
option B. By choosing option A, you receive a voucher. By choosing option B, you
receive an additional payment of 10€. On the next page, you will find details about
the payment procedure.

https://www.campusstore-unibonn.de
https://www.campusstore-unibonn.de
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3.D.9.2 Further procedure

After you confirmed your decision on the decision screen, a screenshot will be taken
from this decision screen. From the decision screen of your partner, a screenshot
will be taken in the same way. At the end of today’s experiment, you will get the
screenshot with the decision of your partner displayed, and your partner will get the
screenshot with your decision. You will not receive any further information about
your partner, and your partner will not receive any further information about you.
Data protection
The subsequent analysis of all data is carried out anonymously so that your decision
can never be linked to your person. Your anonymity is therefore always guaranteed,
and the information about your decision is only used for anonymized data analysis.
Please note:
This is not a thought experiment: All information given in these instructions is true.
In particular, all actions are performed exactly as they are described. This funda-
mentally applies to all studies of the Bonn Laboratory for Experimental Economic
Research, as well as to this study.
If you still have separate questions, you may send them to experiment@briq-
institute.org after the study.

3.D.10 Treatment MPL No-Image

3.D.10.1 Your decisions

You will soon have the possibility to choose in 21 decision scenarios between two
options: option A and option B. Both options are as follows:
Option A
Option A: I choose the voucher. By choosing option A, you will receive the voucher
for the Uni-shop. Specifically, option A allows you to receive a voucher worth 35€,
which you can redeem in the Uni-shop (and only there). If you choose option A, you
will not receive an additional payment.
Option B
Option B: I choose X€ as payment for myself. By choosing option B, you will receive
an additional payment at the end of the experiment, but you will not receive the
voucher.
Additional payment
The additional payment that you receive from choosing option B varies in each of
the 21 decision scenarios. In the first scenario, the payment is 0€ and then increases
incrementally in each scenario thereafter by 1€, up to a payment of 20€. Therefore,
the decision scenarios look as follows:
Automatic completion help
So that you do not need to click as much, we have activated an automatic completion
help that automatically fills out the fields for you. As soon as you choose an amount
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from option B, we assume that you would choose all respectively higher payments
from option B. Likewise, when you choose option A in a row, we assume that you
would choose option A over all respectively lower payments from option B.
Please note: You can always change your decisions until you clicked on “Confirm
Decisions”. Therefore, click on that button only when you are certain how you want
to decide.
Payment
After you have selected one of the two options for each of the 21 decision scenarios,
one of them will be randomly selected for real implementation. This means that the
consequences of this decision will be implemented exactly as stated. Each of the 21
scenarios has the same probability of being selected. Therefore, since each of your
decisions is potentially relevant, it is in your interest to decide in every scenario as
if that decision is being implemented for real.
Your partner sees exactly the same 21 decision scenarios as you and, like you, makes
a decision for every scenario. Furthermore, for you and your partner, the same deci-
sion scenario will be randomly selected. Thus, both your decision and the decision
of your partner for this scenario will be implemented.
The following examples elaborate on this. Assume that decision scenario 2 is ran-
domly selected, and you chose option A, while your partner chose option B. Then
you will receive the voucher and your partner will receive 1€. If, on the contrary,
both of you chose option B, then both of you will receive 1€. If both of you chose
option A, then you and your partner will each receive the voucher. Assuming that de-
cision scenario 21 is randomly selected, and you chose option B while your partner
chose option A, then you will receive 20€, and your partner will receive the voucher.
If, however, both of you chose option B, then both of you will receive 20€. If both of
you chose option A, then you and your partner will each receive the voucher, etc.
Summary
On the page after next, you will make a decision for 21 scenarios, and in each de-
cision, you can choose between option A and option B. By choosing option A, you
receive a voucher, whereas by choosing option B, you receive an additional payment.
After you have reached all of your decisions, one of the 21 scenarios will be chosen
randomly for you and your assigned partner. Thereafter, the consequences of the
chosen decision are realized, i.e., in the case that you chose option A under this sce-
nario, you will be given the voucher and in the case that you chose option B, you will
receive the respective amount from the selected scenario. The same applies to your
partner. On the next page, you will receive details about the payment procedure.

3.D.10.2 Further procedure

After you confirmed your decision on the decision screen, a screenshot will be taken
from this decision screen. From the decision screen of your partner, a screenshot
will be taken in the same way. At the end of today’s experiment, you will get the



Appendix 3.D Instructions | 191

screenshot with the decision of your partner displayed, and your partner will get the
screenshot with your decision. You will not receive any further information about
your partner, and your partner will not receive any further information about you.
Data protection
The subsequent analysis of all data is carried out anonymously so that your decisions
can never be linked to your person. Your anonymity is therefore always guaranteed,
and the information about your decisions is only used for anonymized data analysis.
Please note:
This is not a thought experiment: All information given in these instructions is true.
In particular, all actions are performed exactly as they are described. This funda-
mentally applies to all studies of the Bonn Laboratory for Experimental Economic
Research, as well as to this study.
If you still have separate questions, you may send them to experiment@briq-
institute.org after the study.
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Chapter 4

Ends versus Means: Kantians,
Utilitarians and Moral Decisions⋆

Joint with Roland Bénabou and Armin Falk

“Act in such a way that you always treat humanity, whether in your own person or
in the person of any other, never simply as a means, but always at the same time as an
end” (Kant, 1785).

4.1 Introduction

When providing a public good or engaging in reciprocal behavior, individuals trade
off the costs and benefits to themselves against those to others. The question of
what constitutes moral behavior then has a simple answer, given by the degree of
prosociality of the chosen action. The preferences and image motives underlying
such tradeoffs are by now fairly well understood.
Much less studied is another important class of decisions, in which the question

of what is the right thing to do elicits far less agreement. These are situations in
which achieving some socially desirable end requires the use of means considered
inherently objectionable. These include “sacrificial dilemmas” where helping or sav-
ing a greater number of people requires placing some in harm’s way (e.g., hostage
situations, medical triage or vaccine priority), but also many less dramatic choices
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such as industrial and product safety, or bargaining situations where a bribe must
be paid, a threat made, a lie told, or deeply held values compromised.
Unlike in “self-versus-other” choices, the twomain approaches dominatingWest-

ern moral philosophy and psychology now come into conflict. Under the Consequen-
tialist view, the propriety of an action should be judged solely by its consequences
(Bentham, 1789; Mill, 1863; Sinnott-Armstrong, 2019). Economics, in particular,
is predominantly utilitarian, even when consequences include emotions or social
image. The consequences of an act are evaluated and traded off within a decision-
maker’s preferences, and in particular the social-welfare functions assumed for nor-
mative analysis are almost universally consequentialist.
According to Deontological ethics, on the other hand, whether an action is per-

missible or not should be based only on its conformity with a series of rules, inde-
pendent of their consequences for the situation at hand (Kant, 1785; Alexander and
Moore, 2016). Many tradeoffs are then proscribed, as violating higher values such as
life or human dignity. While rarely absolute in practice, such principles do place ma-
jor restrictions on both individual choices (lying, sense of duty, refusals to “sell out”)
and the organization of society (taboos, proscription of “repugnant markets”). Relat-
edly, in the public debate, self-proclaimed deontologists often criticise economists’
use of cost-benefit analysis (e.g., value of a statistical life) as fundamentally out of
touch with most people’s moral intuitions.

Research questions. The aim of this paper is to extend the empirical study of
moral behavior and preferences beyond standard prosociality (altruism, reciprocity,
fairness), into the other dimension of consequentialism versus deontologism. We do
this by exploring three main questions.
First, how prevalent in actual behaviors are these two moral principles? If a

significant fraction of people knowingly choose non-consequentialist options, rep-
resenting their preferences in the standard manner will lead to inaccurate positive
predictions, and standard social welfare functions may be misleading guides to nor-
mative decisions.
Second, are these two guiding principles or intuitions stable personal “traits”,

preferences similar to risk-aversion, impatience, or especially altruism?Moving from
between-subject variation to individual-level consistency, we ask how correlated a
person’s behavior is between different situations in which consequentialist vs. deon-
tological reasoning prescribe opposite actions.
Third, how is this other dimension of morality related to standard social pref-

erences? Put differently, are deontologists generally more (or less) benevolent than
consequentialists? Accordingly, we examine to what extent decisions pitting the two
moral principles against each other may be correlated with those pitting self-interest
against concern for others’ welfare.
To address these questions, we design and confront subjects with a series of

choice situations consisting of two main blocks: a first, novel one designed to iden-
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tify consequentialist vs. deontological decision-making (and corresponding “types”
if they exist) through ends-versus-means (EVM) dilemmas, and a second one con-
sisting of standard tests of altruism and reciprocity involving self-versus-other (SVO)
tradeoffs.

Ends-versus-means decisions. Our first block starts with the Trolley problem
(Foot, 1967; Thompson, 1976), which asks whether it is permissible to sacrifice
one life to save a larger number. Although our general methodology does not at all
depend on the Trolley, addressing it is unavoidable, given how extensively it has
dominated normative debates and empirical investigations of the topic. There are
now large international surveys exploring different variants of it, aiming to pro-
vide guidance for decisions to be made by autonomous vehicles, robots, and other
AI algorithms (e.g., “Moral Machine Project”, Awad et al., 2018). Despite its popu-
larity, the Trolley problem has almost exclusively been posed as a hypothetical ques-
tion, and cast in very abstract situations (another version being the organ-transplant
dilemma). Our paper’s first contribution is thus to experimentally study its value as a
guide to the real decisions and policy choices it is meant to represent, by implement-
ing a version of it with actual, life-saving consequences. Does this make a difference?
Our principal interest, however, is in the prevalence (among individuals) and

the consistency (for each of them) of consequentialist versus deontological behavior
across a broader set of less momentous, more common choice settings. The paper’s
second and main contribution is therefore to design a series of experimental games
creating ends-versus-means tensions between these twomoral principles, while leav-
ing the decision maker’s material and social payoffs unaffected. We start from a
baseline situation in which the two principles agree: if the choice is between direct-
ing a donation of 15 Euros to a recognized charity treating children suffering from
cancer, or one of 2 Euros to some random other subject, the right thing to do is
unambiguously the former, and 93% of our subjects indeed make that choice. We
then modify the decision problem so that bringing about this preferred social con-
sequence requires either: (i) lying to another subject, at their expense; (ii) bribing
another subject, who controls greater resources; (iii) making a morally repugnant
but entirely cheap-talk, anonymous, statement; (iv) refraining from “expressively”
choosing a moral option when the choices of others have already made it ineffec-
tive, and sticking to principle will only cause a further social loss; (v) violating an
explicitly stated rule, absent any enforcement or meaningful effects of disobedience.

Self-versus-other decisions. Complementing this main series of six choice situa-
tions, our second block consists of a rich set of familiar games measuring prosocial
behavior, administered to the same subjects a week apart from the first block. These
include a dictator game, with either giving to or taking from a charity; a trust game,
both as first- and as second-mover, using the strategy method; a public-goods game;
and amoral-luck game (rewarding either intentions or outcomes). Finally, at the end
of this block we administer two questionnaires widely used in the moral-psychology



198 | 4 Ends versus Means: Kantians, Utilitarians and Moral Decisions

literature, namely the Oxford Utilitarian Scale (Kahane et al., 2018) and the Moral
Foundations Questionnaire (Graham et al., 2011), as well the more recent Moral
Universalism short module of Enke, Rodríguez-Padilla, and Zimmermann (2022);
we also gather standard sociodemographic variables.
A key aspect of our design is that, throughout the twelve decision tasks, all as-

pects of behavior are measured within subject, allowing us to look for stable patterns
(preference types) within each of the consequentialist/deontological and proso-
cial/selfish dimensions, as well as for potential correlations between the two. Our
experiments were administered online, with 593 subjects (mostly students) com-
pleting the experiment. The procedures and main statistical hypotheses to be tested
were preregistered.

Results. We report four main results. First, across the various ends-versus-means
(EVM) games, a significant fraction of subjects choose non-consequential options
that are in line with deontological principles. Numbers range from 20% in the brib-
ing game to 44% in the repugnant-statement game. These revealed preferences
clearly differ from those of “standard” economic agents. We employ extensive ro-
bustness checks to make sure that this type of behavior is not driven by limited
attention or subjects’ misunderstanding of the decision situations.
Second, we deliver mixed news on the informativeness of the Trolley dilemma as

a guide to actual decisions. On the one hand, implementing it with real (statistical)
lives at stake does not change behavior, relative to the standard procedure involving
only hypothetical lives. In both cases, about 25% of choices are deontological. On
the other hand, Trolley choices predict close to no other behavior: across the eleven
(EVM and SVO) other incentivized games, there is only a small correlation of 0.16
with behavior in the lying game, and no significant one with any of the other ten
(and no correlation above 0.05).
Third, and more generally, we find very little evidence of individual-level consis-

tency in deontological versus consequential decision-making: behaviors across the
six games pitting one principle against the other are largely uncorrelated. Almost
no subjects choose deontologically in five or more of the six main games, only 10%
in four or more, and only 10% never, behaving as standard economic agents; about
27% make one such choice, and 50% either two or three. Thus, there appears to be
no single preference type or parameter that would robustly predict choices across
ends-versus-means dilemmas. Instead, which moral principle prevails for an indi-
vidual appears to be highly context-dependent. This is in stark contrast to standard
social preferences, which exhibit substantial within-subject consistency across the six
self-versus-other games (SVO) games in the second block. For instance, dictator-
game giving reliably predicts behavior in all five other SVO games.
Fourth, ends-versus-means decision-making is unrelated to general prosocial

preferences. Put differently, acting deontologically versus consequentially in the
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Trolley, or any of the other main games, is not predictive of whether a person is
more or less prosocial.
Finally, beyond its specific findings, our paper develops a flexible paradigm to

study Consequentialist vs. Deontological decision making, based on a new class of
ends-versus-means choice tasks, fundamentally distinct from classical self-versus-
other tradeoffs, and indeed revealing an essentially independent dimension of moral
preferences.

4.1.1 Related literature

We first contribute to the small but growing literature in economics that investigates
consequentialistically and deontologically motivated moral behavior. Starting with
Laffont (1975), a number of papers have conceptualized Kant’s categorical imper-
ative for decision-making in strategic situations (Roemer, 2010; Alger and Weibull,
2013, 2016; Alger, Weibull, and Lehmann, 2020). In these models, Kantian agents
act (in part) as if their decision would cause all other players to make a similar
choice, in line with the imperative.1 Van Leeuwen and Alger (2021) find support for
the existence of such a motive, mixed with standard Nash-consequentialist behavior,
in the Prisoner’s, Trust, and Ultimatum games. Closely related is the literature on
ethical voters, who derive a fixed “duty” or “expressive” utility from casting a ballot
for an alternative that is considered morally superior, even if it goes against their
self-interest or if the probability of being pivotal would not justify the cost of voting.
Feddersen and Sandroni (2006), Feddersen, Gailmard, and Sandroni (2009) and
Feess, Kerzenmacher, and Timofeyev (2022) develop such models; the last two also
conduct experiments that show, by varying the probability that a vote will be piv-
otal, that both consequentialist and deontological or expressive motives are at work
among subjects.
Compared to these papers, we study consequentialistic and deontological be-

havior in individual choice situations without strategic considerations, nor even any
self-interest motive. Chen and Schonger (2022) also focus on situations without
strategic interactions. They model deontological decision-making as governed by
lexicographic preferences, first over acts per se, and secondarily over consequences.
In two experiments, they show that when the consequences of a donation decision
become increasingly hypothetical, subjects are more likely to donate money, sug-
gesting again a mix of deontological and consequential motives. Bénabou and Ti-
role (2011) and Bénabou et al. (2022) show how behaviors displaying Kantian-like
“sacred values” and “taboos tradeoffs” arise, even for consequentialist agents, in a
model of moral identity maintained through self signaling.

1. “Act only according to that maxim through which you can at the same time will that it become
a universal law”. (Kant, 1785).
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We add to this literature by providing evidence on the prevalence and, impor-
tantly, the consistency (or lack thereof) of consequential and deontological behavior
across a range of decision situations. Furthermore, in contrast to the previous litera-
ture, we purposefully abstract from preferences based on self-other considerations.
Apart from rule breaking, our ends-versus-means decision situations were designed
so that subjects’ self-interest plays no role, as their choices do not influence their own
payoffs. This feature also allows us to investigate, in a second stage, the relation be-
tween deontological/consequential motives and prosociality. By analyzing patterns
both within and across the EVM and the SVO blocks, our paper also connects to a
nascent literature that studies components underlying individuals’ behavior across
different choice situations. Falk et al. (2018), Dean and Ortoleva (2019), and Chap-
man et al. (2022) study the relationships between social, risk and time preferences,
and Stango and Zinman (2022) the correlation patterns between different behav-
ioral biases.
We also contribute to the large literature using the trolley problem to investi-

gate underlying moral principles (Greene et al., 2001; Hauser et al., 2007; Bartels,
2008; Lanteri, Chelini, and Rizzello, 2008; Rai and Holyoak, 2010; Costa et al.,
2014; Gawronski and Beer, 2017; Awad et al., 2020). These studies typically fo-
cus on moral judgments instead of behavior and use hypothetical situations and
questionnaires, with two exceptions. Gold, Pulford, and Colman (2015) create a
trolley-like incentivized situation in which subjects could divert meals among chil-
dren living in an orphanage. They compare behavior with moral judgments, finding
no difference. Bostyn, Sevenhant, and Roets (2018) design a situation in which
subjects believe they are distributing electrical shocks among mice. The experiment
involves deception, as no shocks are actually delivered. Comparing subjects’ behav-
ior in this (believed to be) “real” situation with what others say they would do when
the same question is presented hypothetically, they find that the former case leads
to significantly less deontological choices. In contrast to these two papers, our SAL-
trolley paradigm involves actual human lives (albeit statistical ones), and is therefore
closest to the classical version of the dilemma. We further add to the literature a com-
prehensive assessment of the predictive power of the trolley problem for behavior
in related EVM dilemmas, as well as in SVO tradeoffs.

4.2 Experimental design

Our design consists of three main blocks. The first contains six experiments con-
fronting subjects with “ends-versus-means” decisions. The second elicits standard
prosocial preferences using well-established “self-versus-other” decision paradigms.
The third block contains several questionnaires.
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4.2.1 Ends-versus-means block

We designed six decision situations sharing the key feature that the consequences
(ends) of the choice options create a moral conflict with the actions (means) required
to bring them about, as shown in Table 4.1. A second aspect fundamentally distin-
guishing them from standard games studied in the literature on social preferences
is that they do not contain any self-versus-other tradeoff.

Table 4.1. Ends-versus-means decision situations

Decision situation Ends Means

Trolley problem Life of three people vs. one person Sacrifice vs. spare one person
Lying game Donation vs. money to other subject Lie vs. tell truth to another subject
Bribe game Donation vs. money to other subject Bribe vs. not bribe another subject
Group decision game Donation vs. money to other subject Consequential vs. inconsequential voting
Statement choice Donation vs. money to other subject Make vs. not make repugnant statement
Rule-following task No money vs. money to self Follow vs. break rule

The first decision task is the trolley problem, the most studied situation where
such a conflict arises. At stake in our version of the problem are human lives, and
in order to save three people, one has to actively sacrifice the life of one person.
The next four tasks implement EVM dilemmas that all build on a simple baseline
choice between two options, Option A and Option B. Choosing Option A generates
a donation of 15 Euros to a charity that supports children suffering from cancer.
Choosing Option B instead increases the payoff of another (random) subject by 2
Euros. In this basic decision, Option A dominates Option B based on consequences,
and no controversial means are needed to achieve the preferred end. Accordingly,
deontological and consequentialist reasoning agree that Option A is themorally right
choice, and indeed 93% of subjects in our experiment choose it when facing this
decision.2
Having established a setting where the underlying moral prescriptions are

largely undisputed, we extend the situation to four variants designed to induce ends-
versus-means tradeoffs, for which deontological and consequentialist ethics make
opposing prescriptions.
In the lying game, subjects must lie in order to trigger the 15 Euros donation.

In the bribe game, they have to bribe another subject. In the statement-choice situa-
tion, they must make a morally repugnant cheap-talk, anonymous statement. In the
group-donation game, the choices of others have already destroyed the donation, so

2. Furthermore, when asked, 91% of subjects agree that from a moral point of view, there is a
right and a wrong decision for them in this situation; and of those, 98% name Option A as the right
decision. Similarly, 95% think that other people consider Option A to be the morally right choice.
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choosing that option is a pure “expressive” (and again anonymous) act that only re-
duces social surplus. Lastly, we complement this set with a rule-following task. Here,
achieving positive consequences is only possible by disobeying a type of rule that is
generally important in society, but meaningless in the concrete situation at hand.
We now describe each of these games and the respective ends-versus-means

conflict in detail. Appendix Section 4.E contains the instructions given to subjects
in the experiment.

4.2.1.1 Trolley problem

The Trolley is one of the most popular mental experiments in moral philosophy and
applied ethics, extensively used to distinguish between modes of moral decision-
making. It is, however, frequently criticized for representing an artificial and implau-
sible situation, detached from any decisions people face in reality (e.g., Bauman
et al., 2014). In our main block of decision tasks, we implement the trolley prob-
lem with real, meaningful consequences using the Saving a Life Paradigm (Falk and
Graeber, 2020; Bénabou et al., 2022). Key features of our version are that choices
involve the saving of actual human lives, and that they occur in a realistic context
that nonetheless contains all relevant features of the Trolley problem.

Saving a Life (SAL) paradigm. We partnered with the non-profit organization
Operation ASHA, which treats people in India suffering from tuberculosis using in-
novative methods and procedures. Tuberculosis is a highly lethal infectious disease
if untreated, but curable with a high success rate if treated. An amount of 380 Eu-
ros allows the charity to treat five people suffering from tuberculosis, one of which
on average would have otherwise died. Thus, each donation implemented saves one
life in expectation. This calculation takes into account treatment success rates, other
fatality rates, and alternative treatment possibilities, using peer-reviewed epidemi-
ological studies and information about the cost structure of the charity. Subjects
receive detailed information on the context of the SAL choice paradigm and all as-
pects of the computation.
Based on this setup, we implement a very similar dilemma as in the classical

Trolley. Prior to the experiment, the charity identified people suffering from tuber-
culosis who could be treated in two distinct Indian states, A and B.3 The situation
described to subjects was then the following.

• A donation of 380 Euros has been preset to cover 5 people suffering from tuber-
culosis in State A. If it is actually implemented (after the experiment), none of
the five will die from the disease. If not implemented, one will die, in expectation.
Donation to State A is thus the default.

3. We used the states of Maharashtra and Orissa, in which the charity operates. We randomized
between subjects which state was State A and which State B.
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Figure 4.1. Decision screen of the trolley problem

• In State B, there are 15 people suffering from tuberculosis, for whom no dona-
tion is initiated. Absent any action, 3 of them are expected to die from tubercu-
losis. If, on the other hand, the donation preset for State A is redirected to State
B, the amount will be multiplied by three. With those 1,140 Euros, 15 people
will be treated in that state, thus saving (in expectation) three lives that would
otherwise be lost to tuberculosis.

Decision. Subjects have the choice of whether to redirect the donation from State
A to State B or not. They can do so within an animation, a screenshot of which is
depicted in Figure 4.1 (arrows added for exposition). Absent any action, the skull
symbol proceeds from left to right along the track and will eventually hit the three
figures representing lives in State B. The subject can, however, redirect the skull
toward the one figure representing a life in State A, by pulling a lever that will
cause a gate (drawn in blue) to pivot, provided this is done before the skull has
passed the gate. Subjects thus have two options:

• Not pulling the slider: no redirection of donation→ three people in State B die
• Pulling the slider: redirecting donation→ one person in State A dies

Tradeoff. The moral dilemma involved is exactly as in the classical Trolley problem.
According to deontological ethics, it is not permissible to redirect the donation (or,
equivalently, the skull), thereby causing the death of (specifically, not saving) one
person in State A in order to save three in State B. This represents active harm
to a human being, and arguably using them as a means to an end. According to
consequentialist cost-benefit analysis, on the other hand, saving three rather than
one is the right thing to do, and no different from tradeoffs implicitly made every
day in medicine, product or road safety, and public-budget allocations.
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Treatments. Our SAL version of the Trolley problem differs from moral philoso-
phers’ classical one in two ways. First, the scenario is not about imagined train tracks
and repairmen happening to be on them, but about actual patients and treatments
in the context of a real and common disease. To investigate the effect of this added
realism, subjects also faced the classical train-track trolley version at some other
stage in the experiment (a week apart, and in randomized order). Second, and most
importantly, subjects’ choices are not hypothetical but can have real, important con-
sequences. To properly isolate the effect of this latter feature, we ran two different
between-subject treatments. In contrast, in Treatment SAL-Hypothetical, the choice
environment is exactly as described above, but all choices are, and are presented
as, hypothetical: there is never any actual donation. In Treatment SAL-Real, for each
subject, there is a 10% probability that their decision will be implemented, resulting
in either one life saved in State A or three in State B.⁴

4.2.1.2 Lying game

This game was adapted from the classical sender-receiver game in Gneezy (2005),
transforming it from a self-versus-other to an ends-versus-means dilemma. The re-
ceiver must choose between options A and B without knowing anything about the
consequences of either one. The only piece of information they receive is a message
from the sender, who knows that if the receiver chooses option A, 15 Euros will be
donated to the children’s cancer charity, whereas choosing B will earn the receiver
2 Euros. In this and the other EVM games, all donations and transfers are paid by
the experimenter, eliminating any self-versus-other tradeoff for the decision-maker.
The sender can send either of the following messages:

• Message 1: “Option A will give you the higher personal payment” (lie).
• Message 2: “Option B will give you the higher personal payment” (truth).

The sender is informed that in more than 90% of cases, receivers choose the
option mentioned in the message,⁵ and that they will never know whether the mes-
sage was true or false, nor what situation the sender faced. The outcome of interest
concerns the decisions of senders, whereas the behavior of subjects playing the role
of receivers is not part of the analysis. Hence, subjects of the main experiment take
the sender’s role, while receivers are part of a separate sample.

Tradeoff. The game puts subjects in a situation in which they need to lie (to some-
one else’s minor detriment) in order to trigger the more socially valuable donation.

4. We ended up implementing the decisions of 23 subjects. As a result of the ensuing donations
in both states, 265 patients were treated, and thus 53 lives were saved, in expectation.

5. We obtained this number through a pilot.
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Such lies are justifiable by consequentialist principles but not under deontological
ethics.⁶ Accordingly, the former prescribes Message 1, the latter Message 2.

4.2.1.3 Bribe game

Two subjects are paired together, one playing the role of a sender and the other
playing a receiver. Payoffs for both players and the charity are determined by the
sender’s choices, knowing the receiver’s predetermined conditional responses.
The decision situation unfolds in two stages, summarized by Figure 4.2. In the

first stage, the sender chooses between Option A, which implements a 15 Euros
donation to the charity, and Option B, which pays 2 Euros to the receiver. In the
second stage, knowing what the sender chose, the receiver decides between Option
C, which yields them 2 Euros, and option D, which triggers an additional 20 Euros
donation to the charity.

Donation
Receiver
Sender
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Figure 4.2. Bribe game

Receivers’ contingent decisions are elicited using the strategy method, and all
senders are informed that their paired receiver was one of those who decided to
make their choice between C and D hinge on their sender’s decision, as follows:

• If the sender chooses A, the receiver will choose C and take 2 Euros for them-
selves.

• If the sender chooses B, the receiver will choose D, thus triggering a donation of
20 Euros to charity while keeping the 2 Euros sent by the other player.

6. “To be truthful (honest) in all declarations is therefore a sacred command of reason prescribing
unconditionally, one not to be restricted by any conveniences.” (Kant, 1785)
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Thus, the receiver, in effect, demands a bribe in order to implement the most
socially desirable option (the word bribe is never used in the instructions). Again,
we are only interested in the choices of the senders confronted with such a demand,
who constitute the subjects of the main experiment. Receivers are part of a separate
sample, and their choices are not of primary interest. ⁷

Tradeoff. Note that the sender is not facing a strategic situation but, once again, a
simple dilemma opposing a deontological approach, which entails sticking with Op-
tion A and making a donation of 15 Euros without regard to ultimate consequences,
and a consequentialist one that will increase the donation to a total of 20 Euros but
requires paying the bribe demanded by the other player in order to achieve this end.

4.2.1.4 Statement choice

Subjects first receive information on the harmful effects of CO2 on the environment
and its contribution to climate change. They are subsequently informed that, as
part of the study, the purchase of carbon offsets has been prearranged, each such
certificate corresponding to offsetting 1 ton of CO2 from the atmosphere. It is also
explained to them that once they have completed their task, the computer will ran-
domly destroy one certificate with a probability of 50%. If the certificate is destroyed,
the removal of 1 ton of CO2 is canceled. This process is completely independent of
any subject’s actions, and the certificate feature is included only tomakemore salient
both the climate-change problem and the fact that there exist ways to alleviate it. In
this context, subjects can choose to submit one of the following declarations (press-
ing the corresponding button):

(1) “I support the preservation and protection of the environment.”
(2) “I support the destruction of the environment.”

The first statement leads to another subject receiving 2 Euros. Choosing the
latter statement triggers a donation of 15 Euros to the children’s cancer charity. In
addition to being fully anonymous (like all choices in our experiments), subjects are
informed that the results of the experiment will not be used for any other purpose,
such as an opinion poll, thus depriving the statements of any instrumental value.

Tradeoff. The dilemma is thus to stick to one’s values and submit the first state-
ment,⁸ as at least strongly suggested by the deontological approach, or to submit

7. Among them, 60% demanded a bribe to choose the donation, while 40% chose either the
donation (23%) or the money (17%) unconditionally. All senders were paired with one among the
first group.

8. Our sample consists of very environmentally-conscious subjects: 96% agree that fighting cli-
mate change is important, and 99% agree that measures to protect the environment are important.
For the link between Kantian-like behaviors and moral-identity maintenance, see Bénabou and Tirole
(2011) and Bénabou et al. (2022).
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the second one in order to achieve an unambiguously better outcome, in line with
a consequentialist view. Examining people’s willingness to (anonymously) make a
statement that is antithetical to their moral identity is a procedure similar to that in
Bursztyn et al. (2020), but in our case, the consequence of doing so is not a material
reward for oneself (one fifth or a day’s wage in that paper), but once again creating
a positive social externality.

4.2.1.5 Group decision game

For this task, adapted from Falk, Neuber, and Szech (2020), subjects are sorted into
groups of size 6. Each member makes their decision autonomously from the others,
but the consequences of the actions taken by any can affect everyone. At the start
of the game, the group is entrusted with 15 Euros, which is preset to be donated to
the children’s cancer charity by the end of the study. The first five members (first-
movers), who take action earliest, are part of a separate sample, while the sixth
one (second-mover) is part of the main study. First-movers simultaneously choose
between:

• Option A: This choice has no further consequence, but simply preserves the do-
nation intact if it is still relevant.

• Option B: this choice grants the member who chooses it 2 Euros as an additional
payment for themselves. If even just one group member chooses this option,
however, the group’s donation will be canceled.

The second-mover also has two choices: Option A entails no additional payment
to anyone and preserves the donation in case it is still intact; Option B grants 2 Euros
to some subject outside the group, but also destroys the donation in case it was still
intact.
Before making their decision, second-movers learn whether the donation has

already been destroyed by the choices of the first movers. Importantly, in our exper-
iment, at least one first mover in every group opted for option B. As in Falk, Neuber,
and Szech (2020), all second movers thus choose with full knowledge that the do-
nation had, effectively, already been canceled.

Tradeoff. Option A is thus entirely inconsequential, but choosing this option allows
the subject to (anonymously) express a moral preference for donating, an act aligned
with deontological principles (such as the categorical imperative: one should will
that everyone always choose Option A). Choosing Option B, meanwhile, is clearly
consequentialist, as it generates a positive outcome for another participant who took
no part in the task, without affecting the already foregone charitable donation.
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Figure 4.3. Decision screen of the rule-following task

4.2.1.6 Rule-following task

The design is taken from Kimbrough and Vostroknutov (2016). The subject controls
a stick figure walking across the computer screen and decides how long to wait at
each in a series of traffic lights along their path, see Figure 4.3 for a visualization.
Initially, the figure is at the left of the screen, and all lights are red. Once the ani-
mation starts, the figure “walks” towards the end of the path (right of the screen),
automatically stopping and waiting at every red light. Each time, however, the sub-
ject can decide to press a button that causes the figure to proceed through the red
light without waiting.
Subjects receive an endowment of 8 Euros and incur a deduction of 0.08 Euros

for each second it takes the figure to walk across the screen. Without stopping at
any red light, it takes four seconds to complete the track, costing the subject about
2 Euros in total. Waiting at each red light roughly doubles these losses to about 4
Euros. In the instructions received by subjects, they are told that the “rule of the
game” is to stop at each red light until it turns green; there is no enforcement or
incentive to follow the rule, however.

Tradeoff. The design creates a tradeoff between a deontological approach to the
problem, which entails following the stated rule of stopping at each traffic light (or
the meta-rule that “one should play by the rules”) and incurring losses, versus a
consequentialist calculus, which favors maximizing the total payoff by breaking the
non-instrumental rule (walking through red lights).

4.2.2 Self-versus-other block

4.2.2.1 Altruism, reciprocity and prosociality

Our second set of decision situations, which subjects take either one week after or
one week before the main block (with the order randomized), consists of a series of
standard choice tasks from the literature on social preferences, listed in Table 4.2.
Their defining feature is that subjects now face tradeoffs between their own mone-
tary outcomes and those of other subjects, which is why we label these situations
as self-versus-other (SVO). Most are very familiar, and we implement them using
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standard procedures. Therefore, we leave the description of procedural details to
Section 4.A of the Appendix. More novel is the moral-luck game, which we describe
next.

Table 4.2. Prosociality (self-versus-other) decision situations

Variable Elicitation method Definition

Altruism Dictator game with charity as the re-
cipient, giving frame, 20 Euros en-
dowment

Amount allocated to charity

Altruism Taking Dictator game with charity as the re-
cipient, taking frame, 20 Euros en-
dowment

Amount allocated to charity

Trust First mover in trust game, 5 Euros en-
dowment

Amount send to second
mover

Pos. Recripr. Low Second mover in trust game when
having received 1 Euros out of 5 Eu-
ros (strategy method)

Amount send back to first
mover

Pos. Recripr. High Second mover in trust game when
having received 5 Euros out of 5 Eu-
ros (strategy method)

Amount send back to first
mover

Public goods game contribution Public goods game, 5 Euros endow-
ment, group size of 3, 1.5 marginal
per capita return from contributing

Amount contributed

Rewarding intentions Moral luck game Amount allocated to first
mover in S4 − S3

Rewarding consequences Moral luck game Amount allocated to first
mover in S4 − S2

Rewarding consequences - intentions Moral luck game Amount allocated to first
mover in (S4 + S3) − (S2 +
S1) − ((S4 − S3) + (S2 − S1))

Notes: For details on the first six variables, see Appendix 4.A. For details on the last three, see Section 4.2.2.2.

4.2.2.2 Moral-luck game

There are two players: a first-mover who chooses between two lotteries with dif-
ferent payoff distributions for themselves and for the charity, and a dictator who
allocates additional money between themselves and the first-mover. These features
make the game one of conditional altruism, which is why it is included in this block.
At the same time, it is designed to measure and compare the extent to which dic-
tators reward socially desirable intentions versus socially desirable outcomes, and
could thus also be seen as also informative about deontological versus consequen-
tialist preferences, or norms.
First-movers, whose behavior is not per se the object of interest, choose between

two lotteries: (i) Lottery M, which yields 10 Euros to self with 70% probability and
a 15 Euros donation to the charity with 30% probability; (ii) Lottery D, which yields
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10 Euros to self with 30% probability and a 15 Euros donation to the charity with
70% probability.
Subjects in the role of the dictator then make, using the strategy method, allo-

cation choices to the first-mover they are paired with, for each of the four possible
choice-outcome:

S1 First-mover chooses M, 10 Euros payment realizes
S2 First-mover chooses D, 10 Euros payment realizes
S3 First-mover chooses M, 15 Euros donation realizes
S4 First-mover chooses D, 15 Euros donation realizes

The dictator is endowed with 10 Euros and the amount x they allocate to the first
mover is tripled (they keep the remaining 10− x), in order to induce positive giving
in each of the four possible situations. Their choices then allow us to ask: (i) fixing
the lottery outcome, to what extent do they take the first-mover’s lottery choice
(“intention”) into account when allocating money to them? (ii) fixing the lottery
choice, to what extent do they take the outcome into account in their allocation?
(iii) is their decision more responsive to the first-mover’s ex-ante lottery choice or to
its ex-post realization? Table 4.2 specifies exactly how each of these propensities is
measured.

4.2.3 Questionnaires

To complement our incentivized behavioral tasks, we administer several widely used
questionnaires, which constitute the third block of our design. First, we employ the
Oxford Utilitarianism Scale (OUS, Kahane et al., 2018), which elicits subject’s “per-
missive attitudes toward instrumental harm”, very much as in the Trolley dilemma
(OUS-IH), and their “impartial concern for the greater good”, a utilitarian-like ten-
dency to judge the well-being of every individual as equally important (OUS-IB).
Second, we administer the Moral Foundations Questionnaire (MFQ, Graham et al.,
2011), which aims to measure five distinct dimensions of people’s moral concerns:
care/harm of others, fairness/reciprocity, in-group/loyalty, authority/respect, and
purity/sanctity. Third, we include the Moral Universalism short module of Enke,
Rodríguez-Padilla, and Zimmermann (2022). Using hypothetical allocation games,
it measures the extent to which subjects exhibit the same level of altruism towards
strangers as towards in-group members (MU scale). Finally, we confront subjects
with the classical, hypothetical train-track Trolley dilemma, and also include a mod-
ule on political attitudes and religiosity. For sociodemographic variables, we col-
lected age, gender, subject of studies, final high-school grade, and gross monthly
income.
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4.2.4 Procedural details

The study was run online as a virtual-lab experiment using oTree (Chen, Schonger,
and Wickens, 2016), with the subject pool of the BonnEconLab. Subjects were in-
vited using hroot (Bock, Baetge, and Nicklisch, 2014) and had to log in at a spec-
ified date and time, where an experimenter was available throughout to answer
questions and address any issues. Subjects had to complete two sessions, separated
by one week, each lasting about 45 minutes. One session contained the main ends-
versus-means decision situations, including the SAL Trolley, the other one the self-
versus-other situations and the questionnaires. The order of sessions, as well as the
order of decision tasks within each session, was randomized. Subjects earned a 12
Euros show-up fee for each session, and one decision in each session was selected
for real implementation –except for the Real treatment of the SAL trolley, in which
every subject’s choice was implemented with 10% probability.
Overall, 626 subjects took part in the main experiment, of which 593 completed

both sessions.⁹ Based on the preregistration, we excluded the top 1% fastest subjects,
as well as subjects who preferred giving 2 Euros to another participant over a 15
Euros donation to the children-with-cancer charity in the baseline task (41 subjects).
The reason for excluding them is that no opposing predictions in the ends-versus-
means games exist for them. The final sample thus consisted of 548 subjects (339
female, mean age = 26.65, SD = 8.10). Results are robust when considering the
full sample.
In order to ensure that all participants fully understood the decision rules and

consequences, we included, throughout the experiment, extensive comprehension
checks. For instance, each of the major decision situations (except rule-following
and statement choice) featured a quiz after their introduction, and subjects were
only allowed to proceed once they answered all questions correctly.1⁰ For the group-
donation game and the statement choice, we also implemented attention and mem-
ory checks. At the end of the experiment (approximately 15-25 minutes after their
decisions), subjects were asked, unannounced: (i) in the group-donation game,
whether the donation was destroyed by the choices of the other group members;
(ii) in the statement choice, what were the consequences of making the repugnant
statement. Proper recall at that later time constitutes a lower bound on compre-

9. We pre-registered a sample size of 600 completes. This sample size was chosen based on
power calculations for the comparison between the Hypothetical and Real treatments of the SAL trolley.
Assuming that 20% of subjects choose the deontological option in Hypothetical and a significance level
of 5%, we have 80% power to detect a 10 pp. treatment effect (two-sample test of proportions) –that is,
a reduction in the fraction of subjects choosing the deontological option to 10% or less, or an increase
to 30% or more.

10. Upon giving a wrong answer in the comprehension questions, subjects were informed that
one or more of their choices was incorrect and that they needed to check the instructions again.



212 | 4 Ends versus Means: Kantians, Utilitarians and Moral Decisions

hension and attentiveness during the choice phase, which we will use to test the
robustness of our results.

4.3 Results

4.3.1 How prevalent are deontological and consequential decision-making?

We begin our empirical analysis by investigating the prevalence of the two types
of decision-making. We first test whether deontologically motivated behavior is an
artifact of hypothetical decisions and abstract situations, or whether subjects display
similar choices in realistic situations with significant consequences, using the SAL
trolley problem. We then investigate decision-making in our full set of ends-versus-
means decision situations.
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Figure 4.4. The effect of changing realism and consequences on behavior in the trolley dilemma

Notes: Each bar displays the fraction of subjects choosing the deontological option - not pulling the lever
- in the trolley problem. The first two bars display behavior in the classical train-track version, the last two
behavior in the Saving A Life paradigm. Treatment Real is that in which the SAL trolley has real consequences,
whereas in Hypothetical decisions are without consequences. Error bars indicate 95% confidence intervals
using one-sample tests of proportions.

Trolley. Figure 4.4 displays the trolley-problem results. In answering the classical
train-track dilemma, 26% of subjects assigned to the Hypothetical treatment of the
SAL-Trolley – a fraction quite similar to what other studies investigating this version
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of the trolley have found.11 An indistinguishable proportion of 25% among those
assigned to the Real treatment made a similar choice, showing that randomization
across treatments was successful (p= 0.82, two-sample test of proportions).
More interesting is the comparison between behavior in the classical trolley and

our hypothetical SAL version. In total, 21% of subjects choose the deontological op-
tion in the SAL trolley, a small and insignificant difference compared to the classical
trolley (p= 0.17, two-sample test of proportion). Thus, introducing a more realis-
tic but still hypothetical setting does not appear to significantly influence decision-
making.
Turning to the influence of introducing real consequences, we find that 24% of

subjects in the SAL-Real treatment choose the deontological option. This fraction is
not significantly different from that in the Hypothetical treatment (p= 0.48, two-
sample test of proportions). Accordingly, real consequences neither substantially
reduce nor increase the extent of deontological or consequential decision-making
by our subjects. Overall, our treatments demonstrate that deontological behavior in
sacrificial dilemmas is a robust phenomenon, being chosen by about one-fourth of
respondents.
Appendix Section 4.B reports a series of checks showing that our results are

not driven by the pre-registered exclusion restrictions, nor by potential confusion
among subjects. The observed differences between classical and SAL-trolley, as well
as between treatments, become even smaller using the full sample of subjects (Fig-
ure 4.B.1), or only subjects who scored high on the SAL trolley comprehension test
(Figure 4.B.2). Another potential concern could be that our treatment with real con-
sequences was too weak to induce behavioral effects, since only 1 in 10 subjects had
their choices implemented. In Appendix Section 4.B.2, we report the results of a ro-
bustness test addressing this concern. Using the same SAL paradigm but now with
a self-versus-other tradeoff (taking money vs. triggering the donation), we find that
implementing real consequences with a similar probability drastically changes the
extent of prosocial decision-making, compared to a hypothetical situation. These re-
sults suggest that the absence of a real-consequences treatment effect in the trolley
is specific to ends-versus-means situations, where two moral principles conflict.
We also investigate whether our aggregate null finding might mask heterogene-

ity in the types of people choosing either option in the different versions. For in-
stance, it could be that male subjects (say) are more likely to choose the deonto-
logical option when consequences are hypothetical, but less likely once real conse-
quences are introduced. However, we find no evidence of heterogeneous treatment
effects across a wide range of characteristics; see Appendix Figure 4.B.3 for details.
Because we neither find differences in the aggregate nor in individual character-

istics between treatments, we will pool decisions between treatments for the sub-

11. For instance, across 42 countries and 70,000 participants in Awad et al. (2020), 19% choose
the deontological option.
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sequent analysis. The results in the following sections remain unchanged if we use
data from only one of the treatments.
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Figure 4.5. Distribution of deontological and consequentialist decision-making in ends-versus-
means tradeoff situations

Notes: Each bar displays the fraction of subjects choosing the deontological option. See Section 4.2.1 for
details on the situations and the definition of the deontological option. Error bars indicate 95% confidence
intervals using one-sample tests of proportions.

Other ends-versus-means decisions. We now turn to decision-making in our
other five EVM games. Figure 4.5 displays, for each game and for the (pooled) SAL
trolley, the fraction of subjects choosing the deontological option. In every game, we
find a substantial number of subjects making such a choice. Thus, 20% of subjects
refuse to “bribe” the receiver to achieve the higher donation, 32% choose the in-
consequential option in the group donation game, and 37% follow the rule in the
rule-following task. In the lying game, 39% refuse to lie to the receiver, and 44%
are unwilling to make the repugnant statement. These fractions are statistically dif-
ferent from zero in every instance (p< 0.001, one-sample test of proportion).
Could these results be driven by subjects’ confusion about the consequences of

their decisions? In our instructions, we extensively covered the implications of each
situation, administered comprehension quizzes, and implemented a memory check
for both the group-donation game and the statement choice. In total, 80% of subjects
for the statement choice and 81% for the group-donation game correctly recalled
the consequences at the end of the experiment, so they must have understood them
when making the decision. Similar fractions were able to correctly answer all com-
prehension questions for the other games on their first try, and less than 5% needed
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more than one try. In Appendix Figure 4.C.1, for each decision situation, we restrict
the sample to subjects who answered all comprehension questions correctly on their
first try and correctly answered the recall questions, respectively. We again see a sig-
nificant fraction of subjects choosing the deontological option in every one of the six
EVM decision situations. Likewise, in Appendix Figure 4.C.2, we replicate this find-
ing among the full set of subjects without the preregistered exclusion restrictions.

Result 4.1. Both consequential and deontological decision-making are pervasive in our
experiment, with significant fractions (20% to 44%) of subjects behaving deontologi-
cally in ends-versus-means tradeoffs. Moreover, this behavior appears to be independent
of whether the tradeoffs are embedded in a realistic or abstract setting, and whether
they entail real consequences or not.

4.3.2 How consistent are deontological and consequential decision-making?
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Figure 4.6. Relationship of trolley behavior with behavior in the other ends-versus-means situa-
tions

Notes: Each diagram displays decision-making in the respective ends-versus-means game, conditional on
behavior in the SAL-trolley dilemma. Percentages shown are the fractions of subjects choosing the deon-
tological and consequential option in each case. Above each plot is the Pearson correlation coefficient
between the SAL trolley and the respective decision situation displayed.

Having established the prevalence of both moral principles in the previous sec-
tion, we next investigate their consistency across decision situations. We first ask
whether the trolley dilemma, as the principal one traditionally used to elicit moral
intuitions, is predictive of behavior in other ends-versus-means situations. Figure 4.6
displays, in pairwise flow charts, how choices in the SAL trolley are related to those
in the other EVM games. We find no evidence that trolley choices are predictive in



216 | 4 Ends versus Means: Kantians, Utilitarians and Moral Decisions

Table 4.3. Correlation matrix for ends-versus-means decision-situation

Group Don. Game Bribe Game Statement Choice Lying Game Rule foll. Task

SAL Trolley 0.05 0.05 0.06 0.16 0.03
[-0.04, 0.13] [-0.03, 0.14] [-0.02, 0.14] [0.08, 0.24] [-0.05, 0.12]

Group Don. Game 0.14 0.15 -0.09 -0.06
[0.06, 0.23] [0.07, 0.23] [-0.17, 0.00] [-0.14, 0.03]

Bribe Game 0.19 0.04 -0.08
[0.11, 0.27] [-0.04, 0.12] [-0.17, 0.00]

Statement Choice -0.06 0.04
[-0.14, 0.02] [-0.04, 0.12]

Lying Game 0.00
[-0.08, 0.09]

Notes: The table displays Pearson correlation coefficients between the six ends-versus-means decision situations.
Brackets display 95% confidence intervals.

other settings. In each case, large fractions of subjects switch from choosing the de-
ontological option in the trolley to the consequential version in the other situation,
and vice versa. This is also reflected in the correlations (Pearson correlation tests),
which are close to zero and insignificant (p> 0.1) for all decision situations except
the lying game, where a small but significant correlation does exist (p< 0.01).
In Table 4.3, we extend the analysis to all pairwise correlations between the six

EVM games. In each case, the indicator variable is equal to one if the subject chooses
the deontological option (as defined in Section 4.2.1), and zero if they choose the
consequential one. We find that no decision situation consistently predicts behavior
in more than two others. Moreover, since we observe no correlation larger than 0.2
and sometimes even negative ones, there appears to be no detectable consistency in
behavior. Instead, whether an individual makes the consequentialist or the deonto-
logical choice appears to be highly situation-specific.
A complementary way to analyze consistency of choices is to examine the num-

ber of times a subject chooses either the consequential or deontological option; Fig-
ure 4.7 displays the results. If subjects behave consistently according to one of the
two moral principles, one should observe a (skewed) U form. Instead, the empiri-
cal pattern displays an opposite, inverse-U shape. Essentially no subject chooses six
times the deontological option, and only a small minority of just above 10% behave
as standard economic agents, choosing six times the consequential option.
A potential concern might be that subjects being confused or paying limited

attention could attenuate correlations between variables, artificially decreasing con-
sistency. In Section 4.3.4 below, we address this issue in a series of robustness checks
and show that our results remain unchained when we exclude confused and inat-
tentive.

Result 4.2. Subjects exhibit essentially no consistency in deontologi-
cal/consequentialist choices across ends-versus-means tradeoff situations. Neither
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Figure 4.7. Consistency of deontological and consequential decision-making

Notes: Histogram of the number of times a subject chose the deontological option in the ends-versus-means
decision situations.

the trolley dilemma, nor any other ends-versus-means decision, consistently predicts
behavior in the other EVM games.

4.3.3 How are deontological and consequential decision-making related to
prosocial behavior and morality-questionnaire measures?

We now turn to the comparison of behavior in ends-versus-means dilemmas with
that in self-versus-other tradeoffs, as well as with measures obtained through hypo-
thetical questionnaires. Table 4.4 displays the correlation matrix.

Behavior within the self-versus-other block. In stark contrast to behavior in EVM
situations, we find that behavior in SVO decisions is rather consistent across games.
We code variables so that higher values indicate higher degrees of giving to others,
i.e., higher donations in the dictator game, more money sent in the trust game, etc.
Almost all measures within this block are significantly correlated with each other,
with most correlations falling between 0.30 and 0.40. For instance, altruism, as de-
fined by the extent of giving to charity in a simple allocation game, consistently pre-
dicts the other eight measures, with correlations ranging from 0.20 to 0.65. In fact,
the lowest correlation of altruism with any other measure is higher than the high-
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est correlation within the ends-versus-means block. Thus, subjects show a relatively
high degree of consistency in the way they resolve self-versus-other tradeoffs.12

Relation between ends-versus-means block and self-versus-other block. Com-
paring behavior between EVM and SVOs games reveals that the two blocks are
largely unrelated to each other, as displayed in the second part of rows in Table
4.4. All pairwise correlations of measures between the two blocks are below 0.20,
with the large majority being close to zero. Accordingly, behavior in neither block
predicts that in the other one. For example, subjects choosing the deontological op-
tion in the trolley donate on average 33% of their endowment to the charity, while
those choosing the consequentialist option donate merely 0.13 EUR more (0.7 pp.).
We observe similarly minute differences for the other games. Hence, acting deonto-
logically versus consequentially in any of our EVM blocks is not at all predictive of
whether a subject is more or less prosocial, and vice versa.

Relation with hypothetical questionnaires. How is behavior in our incentivized
decision situations correlated with measures obtained from hypothetical question-
naires? The third part of rows in Table 4.4 displays our results. Focusing first on the
relation between behavior in the SAL trolley and questionnaire measures, we find
a high correlation of 0.50 with behavior in the classical trolley dilemma. This result
confirms our earlier finding that sacrificial-dilemma choices are robust to variations
in the displayed situation (real-life donations versus train track, real or hypothetical
stakes). It is also further evidence that our findings are not just reflecting inattention
by subjects or a predominance of noise in their decisions. We also find a substantial
correlation of -0.43 with the Oxford Utilitarian scale instrumental-harm measure
(OUS-IH), in the expected direction: subjects choosing the deontological option in
the SAL trolley are less likely to endorse instrumental harm to obtain a greater good.
Since the OUS-IH items describe situations purposefully designed to be similar to
the trolley, a high correlation is reassuring. Next, replicating Kahane et al. (2018),
we find a lower correlation of -0.21 of trolley behavior with the measure captur-
ing subjects’ instrumental benefit concerns (OUS-IB). The classical trolley and both
OUSmeasures are also not predictive of behavior in any of the five other ends-versus-
means decision situations with correlations not higher than 0.15, providing further
evidence for the lack of consistency in behavior across this class of tradeoffs.
Behavior in the trolley, or any other EVM game, is also not correlated with any

measure from the Moral Foundations Questionnaire (MFQ) or Moral Universalism

12. For altruism, trust, and both reciprocity measures, we can compare our individual-level cor-
relations with those in Chapman et al. (2022). Although they use a representative sample of the US
population while ours contains mostly German students, our correlations are very similar to theirs. For
altruism, they report (measurement-error corrected) correlations of 0.34 with both reciprocity mea-
sures and 0.60 with trust. The correlation coefficient of trust with both reciprocity measures is 0.49,
and the correlation between low and high reciprocity is 0.86. Hence, the only noteworthy difference
is the relation of altruism with trust, where they find a substantially higher correlation than we do.
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scale (MU) scales. These scales appear to measure largely orthogonal dimensions of
moral preferences or intuitions. Turning to self-versus-other situations, moral uni-
versalism (the slope of prosociality as social distance increases) is negatively corre-
lated with the degree of prosociality identified in all SVO situations, albeit with low
values.13 The results for the different MFQ subscales are more mixed. The Harm
and Fairness subscales, which capture the weight subjects put on values concerning
protecting the weak and upholding equality, are correlated with the altruism and
trust measure, but not with any other behavior. The other three subscales captur-
ing subjects’ weight on loyalty (MFQ Ingroup), authority, and purity appear to be
behaviorally distinct from behavior in the SVO situations.

Principal component analysis. An important question is how well each of our ex-
perimental parts –the two decision blocks and the questionnaires - can be explained
by a subset of variables. To this end, we perform a principal component analysis
(PCA) separately on the ends-versus-means and the self-versus-other block. As a ref-
erence, we also perform a PCA on the Oxford Utilitarian scale. Figure 4.8 shows the
results by displaying, for each block, the eigenvalues of the respective components.
The higher the eigenvalue, the more variance is explained by the component. We
find that the eigenvalues of the EVM components are almost uniformly concentrated
around one. In contrast, for the SVO block, the first component has a substantially
higher eigenvalue than the other components. Accordingly, one component can ex-
plain the SVO choice well, whereas no such component exists for the ends-versus-
means choices. This result is not specific to the fact that we have six EVM situations
and nine SVO measures. We also conducted a PCA for every combination of six situ-
ations out of the nine SVO measures: in every one of the resulting 84 combinations,
the variance explained by the first component of these six situations is at least twice
as high as the first component can explain in the six EVM situations. The resulting
eigenvalues from this exercise range from 2.36 to 3.02. Hence, no matter which SVO
situations are taken, a dimensionality reduction always performs significantly better
among SVO tradeoffs than among EVM situations.

Result 4.3. Subjects exhibit a relatively high degree of consistency across self-versus-
other tradeoff situations. Behavior in these prosociality decisions is unrelated to behav-
ior in ends-versus-means tradeoff situations.

4.3.4 Robustness of correlations between blocks

Confusion or limited attention. As mentioned previously, a potential concern
might be that noise due to subjects’ confusion or limited attention could drive some
of our results, especially the lack of consistency among the ends v. means situations.

13. Enke, Rodríguez-Padilla, and Zimmermann (2022) similarly find that moral universalism
(weakly) negatively predicts the total amount given to various charities.
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Table 4.4. Correlations of ends-versus-means, self-versus-other, and questionnaire measures

Ends-versus-means decision situations Self-versus-others decision situations Questionnaires

SAL
Trolley

Group
Don.

Bribe
Statement

Choice
Lying

Rule
following

Altruism
Altruism
Taking

Trust
Pos.

Recripr.
Low

Pos.
Recripr.

High
PGG Cont.

Reward
Cons.- Int.

Reward
Int.

Reward
Cons.

Classical
Trolley

OUS IB OUS IH MU Scale
MFQ
Harm

MFQ
Fairness

MFQ
Ingroup

MFQ
Authority

MFQ
Purity

SAL Trolley 0.05 0.05 0.06 0.16 0.03 -0.01 -0.03 0.02 -0.05 -0.03 0.00 -0.02 0.05 -0.02 0.50 -0.12 -0.29 -0.04 -0.06 0.00 -0.06 0.00 0.05
Group Don. 0.14 0.15 -0.09 -0.06 0.05 0.03 -0.04 0.14 0.05 -0.02 0.09 -0.03 -0.02 0.02 0.09 0.02 -0.02 0.10 0.02 0.08 0.03 0.12
Bribe 0.19 0.04 -0.08 -0.04 -0.02 -0.11 -0.06 -0.15 -0.06 -0.06 -0.18 -0.18 -0.01 -0.03 -0.04 0.01 0.02 -0.04 0.08 0.05 0.14
Statement Choice -0.06 0.04 0.00 0.01 -0.12 0.04 -0.07 0.00 0.05 -0.15 -0.04 -0.01 0.03 -0.07 -0.02 0.03 -0.03 0.15 0.13 0.17
Lying 0.00 -0.03 -0.04 -0.03 -0.03 0.00 -0.05 0.00 -0.02 -0.01 0.14 -0.15 -0.11 -0.05 -0.03 -0.02 -0.08 -0.04 -0.10
Rule following 0.11 0.06 0.03 0.11 0.10 0.03 0.11 -0.01 0.13 -0.02 0.08 0.00 -0.07 0.04 0.00 -0.08 -0.02 -0.02
Altruism 0.65 0.20 0.31 0.38 0.40 0.36 0.23 0.23 0.00 0.22 0.00 -0.13 0.19 0.17 0.01 -0.02 0.00
Altruism Taking 0.16 0.26 0.35 0.36 0.28 0.21 0.21 0.01 0.20 0.00 -0.13 0.20 0.15 0.00 -0.02 -0.04
Trust 0.35 0.45 0.47 0.38 0.30 0.23 0.00 0.05 0.02 -0.13 0.00 0.06 -0.06 -0.13 -0.17
Pos. Recripr. Low 0.71 0.36 0.35 0.13 0.14 -0.02 0.17 0.03 -0.16 0.08 0.09 -0.02 -0.08 -0.04
Pos. Recripr. High 0.45 0.41 0.30 0.21 0.01 0.18 0.04 -0.18 0.09 0.11 -0.12 -0.16 -0.15
PGG Cont. 0.40 0.31 0.22 0.03 0.11 -0.13 -0.26 0.06 0.12 -0.02 -0.07 -0.09
Reward Cons.- Int. 0.24 0.55 -0.02 0.08 -0.01 -0.15 0.06 0.07 -0.07 -0.12 -0.11
Reward Int. 0.40 0.07 0.02 0.00 -0.12 -0.01 0.04 -0.10 -0.08 -0.14
Reward Cons. 0.04 0.01 0.01 -0.04 0.05 0.06 -0.09 -0.08 -0.09
Classical Trolley -0.21 -0.43 -0.04 -0.04 0.01 -0.08 -0.06 -0.01
OUS IB 0.23 -0.06 0.35 0.24 0.08 -0.04 0.05
OUS IH 0.15 -0.03 -0.03 0.16 0.15 0.07
MU Scale 0.02 0.02 0.22 0.16 0.20
MFQ Harm 0.58 0.23 0.17 0.26
MFQ Fairness 0.16 0.08 0.14
MFQ Ingroup 0.57 0.51
MFQ Authority 0.55
MFQ Purity

Notes: Colors in heatmap change with each 0.1 correlation magnitude.
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Figure 4.8. Principal component analyses

Notes: The figure displays the results of principal component analyses conducted on the six ends-versus-
means and nine self-versus-other decision situations, as well as the nine items of the Oxford Utilitarian
scale. The y-axis shows the eigenvalues of each component. Higher eigenvalues indicate the respective
component explains more variance in the data.

Note, however, that we do observe a relatively high degree of consistency among
the variables in the self-versus-other block. Furthermore, behavior in our SAL ver-
sion of the trolley is well correlated with psychological questionnaires designed to
capture such reasoning. Therefore, a general lack of attention or misunderstanding
among subjects cannot explain our results. Consider next the possibility of differen-
tial confusion between the blocks – subjects having more problems understanding
the ends-versus-means decision situations than the SVO ones. Instead, we find that
subjects make more errors on average in the comprehension questions of the SVO
block than in those of the EVM block, suggesting that their understanding is actually
higher in the latter.
To further address these concerns, we conduct a series of robustness checks. First,

we exclude subjects who fail more than one of the comprehension quizzes (Appendix
Table 4.D.1). Second, we exclude those who fail one or both of the attention-memory
checks we employed for the Group Donation and Statement Choice situation (Ap-
pendix Table 4.D.2). Third, we exclude the Top 15% fastest subjects (Appendix Table
4.D.3). In every case, we replicate our main findings: almost zero correlations within
the ends-versus-means block, high correlations within the SVO block, and very low
correlations between the two blocks.

Measurement. The variables in the EVM block are dichotomous, while those in
the SVO block are more fine-grained. Relying on standard Pearson correlation coef-
ficients could potentially confound the differences we find between the two blocks,
as well as those within the first one relative to the second.
To alleviate this concern, we show that the documented consistency within the

SVO block prevails even when all its variables are dichotomized, in two different
ways. First, we split subjects based on whether they fully behave according to the
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classical model of maximizing self-interest. That is, if a subject donates nothing to
the charity, does not cooperate at all in the public goods game, sends nothing in
the trust game, etc., we code the respective variable as zero, and one otherwise.
Second, we categorize subjects based on a median split for each respective variable.
For example, the altruism variable is then zero if a subject donates less than the
median, and one if they donate more. Under both approaches, we again find a high
degree of consistency within the SVO block, and no correlation with the ends-versus-
means block; see Appendix Table 4.D.4 for the first approach, and 4.D.5 for the
second.
To further verify that the low correlations between the two blocks are not an

artifact of our measurements, we also compute biserial correlations, which are de-
signed for pairwise comparisons between a binary and a continuous variable. Again,
we find low correlations between the two blocks; with no apparent pattern, see
Appendix Table 4.D.6 for details.

4.4 Conclusion

Our results bring substantial nuance to the classical dichotomy opposing Consequen-
tialism and Deontologism. On one hand, deontological decision-making is a robust
phenomenon, not an artefact of hypothetical choices or unrealistic dilemmas: we
find it in a real-stakes version of the trolley and in five other games pitting socially
desirable ends against arguably (and, de facto) objectionable means. Treating all
economic agents as solely consequentialist thus appears to be an inaccurate repre-
sentation of their preferences and decisions.
On the other hand, in our subject population there appear to be no consistently

deontological “types” and only a small fraction of consistently consequentialist ones.
Most individuals’ choices across the six ends-versus-means dilemmas are largely un-
correlated, which is at odds with any stable mixture of two preference types, invari-
ant across choice situations. Subjects clearly feel the pull of both moral principles,
but appear to resolve it in a very situation-specific manner – perhaps as if they had
very flat priors on what their preference “should” be, and even minor contextual sig-
nals or cues could sway them. These results point to interesting avenues for further
research, both experimental (using different subject populations) and theoretical
–better understanding what seems to be a new type of internal preference conflict.
On the methodological side, the paper introduces a new experimental paradigm

– ends-versus-means games, as fundamentally distinct from the self-versus-other
games used to measure prosociality. It is quite flexible, and in particular indepen-
dent of the trolley dilemma: while another contribution of the paper is to make
trolley choices “real,” this particular decision task could be dropped without chang-
ing either the general architecture of the paradigm, nor the overall results found in
our study. Similarly, a researcher could easily replace one or more of our proposed
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tests of Consequentialism vs. Deontologism (lying game, bribing game, non-pivotal
group choice, aversive statement, rule following) with some variant that they pre-
ferred. The methodology of examining the consistency of decisions within that ends-
versus-means block, and potential correlations with behavior in standard prosocial-
ity games, would remain the same.
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Appendix 4.A Details on self versus others decision situations

Dictator game. Subjects play two variations of a dictator game, a giving and a
taking game. In each, they can allocate 20 € between themselves and a charity
helping children suffering from cancer. In the taking game, 20 € are to be donated
to the charity, and subjects can decide to take money for themselves. In the giving
game, they are endowed with 20 € and can donate an amount to the charity.

Trust game. Subjects play both roles of the standard trust game with an endow-
ment of 5 € and a multiplication factor of 3. Senders can send integers from 0 to 5
€. Recipient choices are elicited using the strategy method, i.e., subjects decide how
much to send back conditionally on each of the six possible amounts send.

Public goods game. Subjects play the standard public goods game with an endow-
ment of 5 € a group size of 3, and a multiplication factor of 1.5.
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Appendix 4.B Robustness analysis trolley dilemma

4.B.1 Figures
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Figure 4.B.1. The effect of changing realism and consequences on behavior in the trolley dilemma
using the full sample

Notes: Each bar displays the fraction of subjects choosing the deontological option - not switching the lever
- in the trolley problem using the full sample of 593 subjects. The first two bars display behavior in the clas-
sical train track trolley, the last two behavior using the Saving A Life paradigm. Treatment Real indicates the
treatment in which the SAL trolley has real consequences, in treatment Hypothetical are decisions without
consequences. Error bars indicate 95% confidence intervals using one-sample tests of proportions.
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Figure 4.B.2. The effect of changing realism and consequences on behavior in the trolley dilemma
among high comprehension subjects

Notes: Each bar displays the fraction of subjects choosing the deontological option - not switching the
lever - in the trolley problem using only subjects that make no more than one mistake in the trolley com-
prehension quiz. The first two bars display behavior in the classical train track trolley, the last two behavior
using the Saving A Life paradigm. Treatment Real indicates the treatment in which the SAL trolley has real
consequences, in treatment Hypothetical are decisions without consequences. Error bars indicate 95% con-
fidence intervals using one-sample tests of proportions.
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Figure 4.B.3. Differences in characteristics of subjects between the Hypothetical and Real treat-
ments

Notes: The graph displays interactions term coefficients obtained from an OLS regression with an indicator
that equals 1 for observations from the Real treatment. Bars indicate 95% confidence intervals constructed
from robust standard errors.
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4.B.2 Robustness experiment

This section describes a robustness experiment addressing the concern that the prob-
abilistic implementation employed in the treatment Real introduced an insufficient
real consequence incentive. Specifically, in treatment Real, each choice in the Sav-
ing a Life trolley has a 10% chance of being implemented with real consequences.
In comparison, in treatment Hypothetical, all choices had no real consequences. We
find that behavior of subjects does not differ between the two treatments. One po-
tential explanation is that subjects perceive a 10% implementation probability as
essentially hypothetical, rendering the treatment comparison problematic. In the
robustness experiment, we show that subjects are highly responsive to a chance
from 0% implementation probability to a positive probability in self-versus-other
tradeoffs. We use the design and results of one treatment of Bénabou et al. (2022),
to which we add a hypothetical treatment.

Design. We used the same Saving a Life paradigm as employed in the main exper-
iment. However, instead of the trolley’s ends-versus-means tradeoff, we employed a
self-versus-other tradeoff: subjects could choose whether to trigger a donation suf-
ficient to save one human life or take money for themselves as additional payment.
Subjects faced this tradeoff multiple times in the form of a price-list design. In 21
contingent choices starting with 0 Euro and proceeding in 10 Euros increments up
to 200 Euros, subjects could indicate whether they want to save a life or take the
respective money for themselves.

Treatment. There were two between-subject treatments. In the self-versus-other
real treatment1⁴, subjects’ choices had the chance to be implemented with real con-
sequences. Out of each session (consisting of 20-24 subjects), two subjects were
drawn. For these selected subjects, one price from the price list was randomly drawn,
and their pre-stated choices for the drawn price were implemented. Therefore, in
this treatment, with an 8% to 10% chance, subjects either triggered the donation or
received up to 200 Euros through their decisions. We subsequently ran another treat-
ment, called self-versus-other hypothetical, in which subjects’ choices were purely
hypothetical. In total, 178 subjects took part in the self-versus-other real treatment
(Bénabou et al., 2022), and we recruited 56 subjects for the treatment self-versus-
other hypothetical.

Results. Introducing real consequences to this self-versus-other tradeoff resulted
in significantly different choice distributions (p< 0.001, Kolmogorov-Smirnov test).
As displayed in Figure 4.B.4, for all prices except 0 and 10 Euros, real consequences
lead to a significant decrease in the likelihood that subjects choose to save a life
instead of taking the offered amount. For instance, at 100 Euros, 71% of subjects

14. In Bénabou et al. (2022), this treatment is called MPL Low Image.
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choose to save a life when consequences are hypothetical, while only 48% do so
when choices might have real consequences (p= 0.003, two-sided Fisher’s exact
test). Consequently, introducing real consequences through a probabilistic payment
system leads to markedly different results in self-versus-other tradeoffs.
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Figure 4.B.4. The effect of changing consequences on behavior in self versus other tradeoff situ-
ations

Notes: The figure displays the fraction of subjects choosing to save a life for each offered price separately
for the self-versus-other hypothetical and self-versus-other real consequences treatments.
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Appendix 4.C Robustness analysis ends-versus-means decisions
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Figure 4.C.1. Distribution of deontological and consequentialist decision-making in ends-versus-
means tradeoff situations among high comprehension subjects

Notes: Each bar displays the fraction of subjects choosing the deontological option in ends-versus-means
tradeoff situations using only subjects that answer all comprehension and recall questions correctly. See
Section 4.2.1 for details on the situations and the definition of the deontological option. Error bars indicate
95% confidence intervals using one-sample tests of proportions.
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Figure 4.C.2. Distribution of deontological and consequentialist decision-making in ends-versus-
means tradeoff situations using the full sample

Notes: Each bar displays the fraction of subjects choosing the deontological option in ends-versus-means
tradeoff situations using the full sample of 593 subjects. See Section 4.2.1 for details on the situations and
the definition of the deontological option. Error bars indicate 95% confidence intervals using one-sample
tests of proportions.
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Appendix 4.D Robustness between blocks
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Table 4.D.1. Correlations of ends-versus-means, self-versus-other and questionnaire measures comprehension sample

Ends-versus-means decision situations Self-versus-others decision situations Questionnaires

SAL
Trolley

Group
Don.

Bribe
Statement

Choice
Lying

Rule
following

Altruism
Altruism
Taking

Trust
Pos.

Recripr.
Low

Pos.
Recripr.

High
PGG Cont.

Reward
Cons.- Int.

Reward
Int.

Reward
Cons.

Classical
Trolley

OUS IB OUS IH MU Scale
MFQ
Harm

MFQ
Fairness

MFQ
Ingroup

MFQ
Authority

MFQ
Purity

SAL Trolley 0.00 -0.02 0.05 0.17 0.10 -0.01 0.00 0.01 -0.07 -0.05 0.00 0.00 0.03 -0.03 0.56 -0.13 -0.30 0.00 -0.07 -0.05 -0.04 0.02 0.06
Group Don. 0.08 0.00 -0.14 -0.05 0.03 0.05 0.06 0.13 0.08 0.01 0.14 0.04 0.07 0.02 0.11 0.03 -0.01 0.10 0.00 0.02 -0.04 0.06
Bribe 0.09 0.04 -0.08 0.00 0.01 -0.07 -0.01 -0.08 -0.07 -0.09 -0.08 -0.11 0.01 -0.07 0.07 0.00 -0.06 -0.07 0.03 0.00 0.06
Statement Choice -0.08 0.07 0.03 0.05 -0.13 0.02 -0.03 0.00 0.03 -0.12 -0.06 0.01 0.04 -0.15 -0.08 0.03 0.05 0.09 0.06 0.10
Lying 0.04 -0.05 -0.09 -0.04 -0.04 0.01 -0.03 0.03 -0.03 0.03 0.15 -0.22 -0.10 -0.05 -0.06 -0.05 -0.05 -0.02 -0.04
Rule following 0.08 0.04 -0.01 0.09 0.10 0.04 0.10 0.01 0.11 -0.02 0.05 -0.05 -0.12 0.00 -0.03 -0.14 -0.06 -0.07
Altruism 0.66 0.16 0.32 0.32 0.43 0.30 0.26 0.20 -0.01 0.24 0.01 -0.16 0.21 0.16 -0.05 -0.02 0.00
Altruism Taking 0.11 0.25 0.34 0.37 0.25 0.27 0.22 0.00 0.26 0.01 -0.15 0.23 0.12 -0.06 -0.01 -0.04
Trust 0.32 0.42 0.46 0.31 0.31 0.18 -0.01 0.06 0.06 -0.10 -0.04 0.05 -0.01 -0.10 -0.16
Pos. Recripr. Low 0.72 0.40 0.33 0.21 0.18 -0.04 0.16 0.00 -0.18 -0.04 0.05 -0.06 -0.12 -0.07
Pos. Recripr. High 0.46 0.37 0.33 0.19 0.00 0.18 0.06 -0.20 0.03 0.02 -0.13 -0.16 -0.18
PGG Cont. 0.39 0.38 0.27 0.03 0.11 -0.10 -0.23 0.03 0.08 -0.06 -0.06 -0.11
Reward Cons.- Int. 0.35 0.61 0.03 0.12 -0.03 -0.18 0.02 0.03 -0.13 -0.12 -0.10
Reward Int. 0.42 0.06 0.07 0.01 -0.17 0.02 0.01 -0.10 -0.07 -0.12
Reward Cons. 0.09 0.04 -0.05 -0.04 0.05 0.07 -0.09 -0.13 -0.09
Classical Trolley -0.22 -0.46 0.00 -0.06 -0.04 -0.06 -0.05 0.01
OUS IB 0.24 -0.05 0.38 0.22 0.07 -0.02 0.01
OUS IH 0.19 -0.01 -0.03 0.17 0.14 0.04
MU Scale 0.09 0.05 0.24 0.14 0.20
MFQ Harm 0.51 0.22 0.17 0.26
MFQ Fairness 0.18 0.08 0.11
MFQ Ingroup 0.55 0.50
MFQ Authority 0.53
MFQ Purity

Notes: Colors in heatmap change with each 0.1 correlation magnitude.
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Table 4.D.2. Correlations of ends-versus-means, self-versus-other and questionnaire measures memory check sample

Ends-versus-means decision situations Self-versus-others decision situations Questionnaires

SAL
Trolley

Group
Don.

Bribe
Statement

Choice
Lying

Rule
following

Altruism
Altruism
Taking

Trust
Pos.

Recripr.
Low

Pos.
Recripr.

High
PGG Cont.

Reward
Cons.- Int.

Reward
Int.

Reward
Cons.

Classical
Trolley

OUS IB OUS IH MU Scale
MFQ
Harm

MFQ
Fairness

MFQ
Ingroup

MFQ
Authority

MFQ
Purity

SAL Trolley 0.05 0.01 0.05 0.16 0.04 0.05 0.00 0.05 0.00 0.02 0.05 0.02 0.10 0.00 0.54 -0.09 -0.31 -0.07 -0.08 0.02 -0.02 -0.01 0.06
Group Don. 0.07 0.07 -0.07 0.00 0.12 0.12 0.04 0.19 0.11 -0.01 0.14 0.04 0.03 0.03 0.06 0.03 -0.03 0.08 0.04 -0.02 -0.05 0.04
Bribe 0.13 0.08 -0.09 -0.01 0.05 -0.05 -0.02 -0.14 -0.06 -0.05 -0.15 -0.12 -0.02 -0.02 -0.10 0.02 0.12 0.05 0.10 0.02 0.05
Statement Choice -0.05 0.04 0.04 0.08 -0.04 0.06 -0.02 0.09 0.09 -0.07 0.04 0.01 0.04 -0.07 -0.11 0.09 0.09 0.13 0.15 0.13
Lying 0.07 -0.06 -0.10 -0.04 0.03 0.00 -0.05 0.01 -0.03 -0.01 0.11 -0.14 -0.11 -0.10 -0.07 -0.02 -0.08 -0.05 -0.10
Rule following 0.13 0.11 0.01 0.10 0.15 0.04 0.16 0.01 0.11 0.00 0.11 0.00 -0.08 0.11 0.08 -0.12 -0.02 0.01
Altruism 0.65 0.18 0.32 0.38 0.40 0.35 0.30 0.22 0.02 0.28 -0.05 -0.10 0.24 0.25 -0.06 -0.02 -0.01
Altruism Taking 0.12 0.28 0.38 0.33 0.29 0.24 0.24 0.01 0.27 -0.04 -0.08 0.23 0.18 -0.02 0.00 -0.01
Trust 0.31 0.41 0.45 0.39 0.24 0.21 0.01 0.05 0.01 -0.08 0.03 0.08 0.01 -0.13 -0.09
Pos. Recripr. Low 0.72 0.34 0.38 0.12 0.16 -0.01 0.16 0.02 -0.13 0.13 0.12 -0.02 -0.05 -0.02
Pos. Recripr. High 0.46 0.48 0.29 0.25 0.03 0.21 0.03 -0.14 0.15 0.16 -0.13 -0.14 -0.10
PGG Cont. 0.44 0.34 0.25 0.02 0.14 -0.15 -0.21 0.06 0.11 0.00 -0.06 -0.07
Reward Cons.- Int. 0.33 0.56 -0.02 0.16 -0.01 -0.12 0.12 0.13 -0.11 -0.12 -0.08
Reward Int. 0.46 0.13 0.09 0.00 -0.07 0.03 0.05 -0.05 -0.08 -0.08
Reward Cons. 0.07 0.08 0.03 -0.01 0.08 0.09 -0.14 -0.11 -0.07
Classical Trolley -0.25 -0.47 -0.05 -0.08 0.02 -0.09 -0.05 0.02
OUS IB 0.23 -0.08 0.40 0.24 0.06 -0.06 0.02
OUS IH 0.17 -0.03 -0.04 0.14 0.13 0.05
MU Scale -0.02 -0.01 0.19 0.14 0.20
MFQ Harm 0.54 0.16 0.12 0.26
MFQ Fairness 0.08 0.00 0.12
MFQ Ingroup 0.54 0.48
MFQ Authority 0.52
MFQ Purity

Notes: Colors in heatmap change with each 0.1 correlation magnitude.
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Table 4.D.3. Correlations of ends-versus-means, self-versus-other and questionnaire measures excluding speeders

Ends-versus-means decision situations Self-versus-others decision situations Questionnaires

SAL
Trolley

Group
Don.

Bribe
Statement

Choice
Lying

Rule
following

Altruism
Altruism
Taking

Trust
Pos.

Recripr.
Low

Pos.
Recripr.

High
PGG Cont.

Reward
Cons.- Int.

Reward
Int.

Reward
Cons.

Classical
Trolley

OUS IB OUS IH MU Scale
MFQ
Harm

MFQ
Fairness

MFQ
Ingroup

MFQ
Authority

MFQ
Purity

SAL Trolley 0.03 0.06 0.06 0.17 0.06 -0.01 -0.03 0.02 -0.05 -0.03 -0.02 -0.02 0.07 -0.01 0.52 -0.15 -0.29 -0.02 -0.07 -0.03 -0.06 -0.01 0.06
Group Don. 0.13 0.14 -0.06 -0.08 0.07 0.04 -0.04 0.13 0.05 -0.01 0.07 -0.02 -0.01 0.01 0.09 0.03 0.00 0.10 0.03 0.09 0.02 0.09
Bribe 0.16 0.06 -0.09 0.01 0.03 -0.09 -0.05 -0.12 -0.07 -0.02 -0.16 -0.14 -0.01 -0.03 -0.04 0.03 0.06 0.00 0.09 0.06 0.16
Statement Choice -0.04 0.05 0.04 0.05 -0.12 0.04 -0.08 0.00 0.07 -0.16 0.00 0.02 0.03 -0.08 -0.01 0.08 0.01 0.17 0.15 0.18
Lying 0.02 -0.03 -0.05 -0.05 -0.02 -0.01 -0.05 0.01 -0.02 -0.02 0.15 -0.17 -0.10 -0.06 -0.06 -0.03 -0.08 -0.03 -0.09
Rule following 0.10 0.06 0.00 0.10 0.09 0.00 0.08 -0.03 0.11 -0.01 0.07 0.00 -0.07 0.02 -0.03 -0.08 0.01 -0.03
Altruism 0.64 0.16 0.30 0.35 0.40 0.33 0.22 0.18 -0.03 0.21 0.01 -0.13 0.19 0.17 0.04 0.02 0.02
Altruism Taking 0.12 0.25 0.33 0.37 0.26 0.18 0.17 -0.03 0.19 0.01 -0.12 0.20 0.14 0.02 0.01 -0.04
Trust 0.32 0.42 0.46 0.36 0.27 0.21 -0.01 0.01 0.05 -0.12 -0.03 0.06 -0.04 -0.11 -0.17
Pos. Recripr. Low 0.69 0.33 0.32 0.11 0.11 -0.03 0.16 0.04 -0.14 0.06 0.07 -0.03 -0.08 -0.05
Pos. Recripr. High 0.43 0.39 0.28 0.16 0.00 0.17 0.07 -0.16 0.06 0.10 -0.14 -0.15 -0.16
PGG Cont. 0.40 0.31 0.23 0.01 0.12 -0.10 -0.26 0.09 0.13 -0.01 -0.05 -0.06
Reward Cons.- Int. 0.22 0.54 -0.02 0.06 -0.01 -0.13 0.03 0.05 -0.09 -0.11 -0.11
Reward Int. 0.39 0.08 0.00 -0.01 -0.10 -0.04 0.04 -0.11 -0.07 -0.16
Reward Cons. 0.05 -0.01 0.01 -0.01 0.02 0.04 -0.10 -0.06 -0.10
Classical Trolley -0.23 -0.44 -0.02 -0.03 0.02 -0.10 -0.06 -0.02
OUS IB 0.25 -0.06 0.35 0.25 0.08 -0.04 0.02
OUS IH 0.16 -0.03 -0.04 0.16 0.15 0.06
MU Scale 0.02 0.03 0.23 0.15 0.20
MFQ Harm 0.60 0.24 0.16 0.24
MFQ Fairness 0.18 0.08 0.15
MFQ Ingroup 0.56 0.51
MFQ Authority 0.54
MFQ Purity

Notes: Colors in heatmap change with each 0.1 correlation magnitude.
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Table 4.D.4. Correlations between ends-versus-means and self-versus-other blocks using behavior categorization for the later variables

Ends-versus-means decision situations Self-versus-others decision situations

SAL
Trolley

Group
Don.

Bribe
Statement

Choice
Lying

Rule
following

Altruism
Altruism
Taking

Trust
Pos.

Recripr.
Low

Pos.
Recripr.

High
PGG Cont.

Reward
Cons.

comp Int.

Reward
Int.

Reward
Cons.

SAL Trolley 0.05 0.05 0.06 0.16 0.03 -0.04 -0.09 -0.03 -0.09 -0.04 -0.04 -0.07 -0.06 -0.06
Group Don. 0.14 0.15 -0.09 -0.06 0.05 0.06 -0.03 0.06 0.07 0.01 0.10 0.10 0.10
Bribe 0.19 0.04 -0.08 -0.02 -0.03 -0.08 -0.09 -0.08 -0.04 -0.12 -0.12 -0.12
Statement Choice -0.06 0.04 0.05 0.07 -0.04 0.03 0.02 0.03 0.01 0.02 0.00
Lying 0.00 -0.06 -0.08 -0.04 -0.01 0.00 -0.05 -0.05 -0.05 -0.05
Rule following 0.07 0.06 0.06 0.07 0.09 0.02 0.04 0.05 0.05
Altruism 0.66 0.25 0.35 0.40 0.40 0.39 0.40 0.40
Altruism Taking 0.27 0.34 0.35 0.42 0.39 0.40 0.40
Trust 0.45 0.44 0.43 0.42 0.41 0.42
Pos. Recripr. Low 0.78 0.44 0.52 0.51 0.51
Pos. Recripr. High 0.45 0.55 0.54 0.54
PGG Cont. 0.49 0.48 0.48
Reward Cons.- Int. 0.98 0.99
Reward Int. 0.97
Reward Cons.
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Table 4.D.5. Correlations between ends-versus-means and self-versus-other blocks using median splits for the later variables

Ends-versus-means decision situations Self-versus-others decision situations

SAL
Trolley

Group
Don.

Bribe
Statement

Choice
Lying

Rule
following

Altruism
Altruism
Taking

Trust
Pos.

Recripr.
Low

Pos.
Recripr.

High
PGG Cont.

Reward
Cons.

comp Int.

Reward
Int.

Reward
Cons.

SAL Trolley 0.05 0.05 0.06 0.16 0.03 -0.02 -0.01 -0.02 -0.08 -0.02 0.01 -0.03 -0.03 -0.07
Group Don. 0.14 0.15 -0.09 -0.06 0.02 0.05 -0.03 0.13 0.00 -0.02 0.09 -0.04 -0.03
Bribe 0.19 0.04 -0.08 0.00 0.01 -0.10 -0.06 -0.14 -0.03 -0.07 -0.16 -0.20
Statement Choice -0.06 0.04 0.01 0.01 -0.10 0.05 -0.08 0.01 0.05 -0.13 -0.05
Lying 0.00 0.00 -0.05 -0.02 0.01 0.04 -0.04 0.01 -0.03 -0.02
Rule following 0.13 0.01 0.03 0.14 0.06 0.06 0.05 -0.02 0.08
Altruism 0.52 0.17 0.28 0.26 0.40 0.32 0.23 0.26
Altruism Taking 0.12 0.22 0.21 0.27 0.28 0.22 0.24
Trust 0.22 0.34 0.42 0.32 0.09 0.17
Pos. Recripr. Low 0.55 0.24 0.31 0.18 0.23
Pos. Recripr. High 0.30 0.32 0.27 0.25
PGG Cont. 0.38 0.25 0.21
Reward Cons.- Int. 0.15 0.45
Reward Int. 0.38
Reward Cons.
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Table 4.D.6. Biserial correlations between ends-versus-means and self-versus-other blocks

Altruism
Altruism
Taking

Trust
Pos.

Recripr.
Low

Pos.
Recripr.

High
PGG Cont.

Reward
Cons.

comp Int.

Reward
Int.

Reward
Cons.

SAL Trolley -0.01 -0.04 0.03 -0.07 -0.04 0.01 -0.03 0.07 -0.03
Group Don. 0.06 0.04 -0.05 0.18 0.06 -0.03 0.11 -0.04 -0.02
Bribe -0.05 -0.03 -0.16 -0.08 -0.21 -0.09 -0.08 -0.26 -0.25
Statement Choice 0.00 0.01 -0.15 0.05 -0.09 -0.01 0.07 -0.19 -0.05
Lying -0.03 -0.05 -0.03 -0.03 0.00 -0.06 0.00 -0.03 -0.01
Rule following 0.15 0.08 0.04 0.14 0.13 0.04 0.15 -0.01 0.16
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Appendix 4.E Instructions

4.E.1 General information

Welcome to the study

Welcome, and thank you for your interest in today’s online study! Please note that
you may only participate in this study once. Also, you may only participate if you
have registered for this study in our participation database.

As already announced during registration, this study consists of two parts. You will
complete the second part exactly in one week at the same time. For completing
both parts in full, you will receive a lump sum of 12 EUR upon completion of the
study.

You will make decisions on the computer in this study. Your decisions will allow
you to earn extra money. All payments, i.e., both the compensation for your
participation and any additional payments based on your decisions, will be sent to
you by bank transfer following the second part.

Please note: You will receive the payment for your participation of 12 EUR as well
as any additional money based on your decisions only if you successfully complete
both parts. Therefore, please make sure to show up for the second part next week
as well and complete it entirely.

Structure of the study and your payoff

In the following, you will make different decisions in each of several successive
sections. The decisions in each section are completely independent of each other.
This means your decisions in one section do not affect the consequences or possible
payoffs of another section. Furthermore, similar-sounding decision situations in
different sections do not mean that your decisions should necessarily be similar as
well. You will see the number of the current section in the upper right corner of
each section.

From all the decisions you will make today, a computer will randomly select one
decision. Each of the decisions has the same chance of being selected. This selection
is independent of your decisions.

The consequence of the selected decision will then be implemented exactly as
described in the decision. Since one of your decisions will actually be implemented,
you should consider each decision carefully and treat each decision as if it were
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actually implemented.

In what follows, this is always implicitly assumed. For example, suppose a decision
is described as giving you an amount of money as a consequence. In that case, you
will receive that amount exactly as described if that decision is indeed randomly
selected.

Donation to the Förderkreis

Some decisions in today’s part are about the possibility of making a donation to
the Förderkreis für krebskranke Kinder und Jugendliche Bonn e.V. (in short: the
Förderkreis). The Förderkreis is a regional aid organization from Bonn.

Information about the Förderkreis

The Förderkreis comprehensively supports young people with cancer and their fami-
lies in dealing with the disease. The organization offers psychological support, orga-
nizes leisure activities as well as aftercare, and offers school support. The projects
and participations of the Förderkreis at a glance are:

•Team Bärenstark: Practical help during the treatment period for patients and rela-
tives.
•Psychological and psychosocial counseling for patients and relatives
•Pedagogical support in the hospital
•Financing of hospital clowns and music therapy
•Follow-up care by the KoCkPiT team (Children’s Palliative Care Team Bonn)
•Support for parents of sick children and adolescents
•Support for orphaned parents

So if in the following, a donation to the Förderkreis is mentioned, it is always a
donation to the organization described above, with which the listed projects are
supported.

If in the following a donation is initiated by your decisions, it will always be paid by
the scientists involved from study funds. So you do not have to donate (or pay) any
amount of money personally. If you decide against a donation, the amount will not
be donated accordingly.

Consequences for other study participants

In some sections, your decisions have consequences for other study participants.
For example, in some choices, you can send money to a randomly selected other
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person who is also participating in this study.

Important: The other people will not learn about your decisions or personal
information about you at any time. Notably, the other individuals will also receive
payouts through other situations, which are random in amount. This ensures
that the other people cannot draw any conclusions about your decisions from the
amount of the payoffs at the end of the trial.

On the next page, the individual sections begin.

4.E.2 Ends-versus-means block

4.E.2.1 Trolley problem

The consequences of the next decision

[Treatment Hypothetical]

For the next section of this study, the decisions are hypothetical in nature. This
means that the consequence of your decision in the next section will not be im-
plemented in real terms. Thus, the following section is purely a thought experiment.

[Treatment Real]

For your decision in the next section, there is a probability of 1 in 10, i.e., 10%, that
it will be implemented as described. At the end of the study, a computer-generated
random number will determine whether your decision will actually be implemented.
If so, the consequences of your decision will be realized exactly as described. There-
fore, since your decision may actually be implemented, you should think carefully
about the decision.

Information

Below you will read important information that is relevant to your decision later.
After you have made your decision, we will ask you four simple questions about the
information and instructions presented bellow. For each question you then answer
correctly, you will receive an additional 0.5 EUR.
Please read all the information carefully. Not only is the information important for
your decision, but you will also potentially receive a higher payout.



242 | 4 Ends versus Means: Kantians, Utilitarians and Moral Decisions

Information about tuberculosis

What is tuberculosis?
Tuberculosis – also called Phthisis or White Death – is an infectious disease, which is
caused by bacteria. Roughly one-third of all humans are infected with the pathogen
of tuberculosis. Active tuberculosis breaks out among 5 to 10% of all those infected.
Tuberculosis is primarily airborne. This is also why quick treatment is necessary.

What are the symptoms and consequences of tuberculosis?
Tuberculosis patients often suffer from very unspecific symptoms like fatigue, the
feeling of weakness, lack of appetite, and weight loss. At an advanced stage of
lung tuberculosis, the patient coughs up blood, leading to the so-called rush of
blood.Without treatment, a person with tuberculosis dies with a probability of 43%.

How prevalent is tuberculosis?
In the year 2018, about 10 million people have been recorded as falling ill with
active tuberculosis. Almost 1.5 million people die of tuberculosis each year. This
means that tuberculosis causes more annual deaths than HIV or malaria.

Is tuberculosis curable?
According to the World Health Organization (WHO), the United Nations agency for
international public health, “tuberculosis is preventable and curable”. Treatment
takes place by taking antibiotics several times a week over a period of 6 months. It
is important to take the medication consistently. Since 2000, an estimated 53 mil-
lion lives have been saved through effective diagnosis and treatment of tuberculosis.

The success rate of treatment for a new infection is usually over 85%.
The preceding figures and information were provided by WHO and are freely avail-
able. For more details click here (link opens in new tab).

Operation ASHA

Operation ASHA is a charity organization specialized since 2005 on treating
tuberculosis in disadvantaged communities. The work of Operation ASHA is based
on the insight that the biggest obstacle for the treatment of tuberculosis is the
interruption of the necessary 6-month-long regular intake of medication.

For a successful treatment, the patient has to come to a medical facility twice a week
– more than 60 times in total – to take the medication. Interruption or termination
of the treatment is fatal because this strongly enhances the development of a
drug-resistant form of tuberculosis. This form of tuberculosis is much more difficult
to treat and almost always leads to death.
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The concept of Operation ASHA
To overcome this problem, Operation ASHA developed a concept that guarantees
regular treatment through immediate spatial proximity to the patient. A possible
non-adherence is additionally prevented by visiting the patient at home.

By now, Operation ASHA runs more than 360 treatment centers, almost all of which
are located in the poorer regions of India. More than 60,000 sick persons have been
identified and treated that way.

Operation ASHA is an internationally recognized organization, and its success has
been covered by the New York Times, BBC, and Deutsche Welle, for example. The
MIT and the University College London have already conducted research projects
about the fight against tuberculosis in cooperation with Operation ASHA. The treat-
ment method employed by Operation ASHA is described by the World Health Orga-
nization (WHO) as “highly efficient and cost-effective”.

The impact of a donation to Operation ASHA

By donating money to Operation ASHA, it is possible to save people from death by
tuberculosis.

To save a person’s life means here to successfully cure a person with tuberculosis,
who otherwise would die because of the tuberculosis. A donation of 380 EUR
ensures that at least one human life can be expected to be saved. The information
used to calculate the donation amount is obtained from public statements from
the World Health Organization (WHO), peer-reviewed research studies, Indian
Government statistics, and published figures from Operation ASHA.

In the calculation, information was conservatively interpreted, or a pessimistic
number was used so that the donation amount of 380 EUR is in the case of doubt
higher than the actual costs to save a human life. In addition, in the calculation
of the treatment success rate of Operation ASHA, the mortality rate for alternative
treatment by the state tuberculosis program in India and the different detection
rates for new cases of tuberculosis are included.

In the context of this study, an agreement made with Operation ASHA will ensure
that 100% of the donation will be used exclusively for the diagnosis and treatment
of tuberculosis patients. This means that every Euro of the donation amount goes
directly to saving human lives, and no other costs will be covered. Based on a
very high number of cases, the contribution of a donation of 380 EUR can be
summarized as follows:
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With a donation of 380 EUR 5 additional patients infected with tuberculosis can be
treated through Operation ASHA.

If these 5 persons are not treated through Operation ASHA, it is expected that one
patient will die.

If, through the donation of 380 EUR all 5 patients are treated, it is expected that no
patient will die.

Based on these calculations it can be concluded that the donation of 380 EUR will
save one human life. Going further, this also means that two lives are saved by a
donation of 760 EUR, and three lives are saved by a donation of 1140 EUR.

The relationship of a donation of 380 EUR to Operation ASHA and a human life is
illustrated in the following graph: [Figure here]

So, in summary, the following can be said about the effect of a donation for a given
number of 5 patients suffering from tuberculosis:

•Donation results in saving one person from death.
•Failure to donate results in the death of one person.

Whenever the life or death of a person is mentioned in connection with a donation,
the above-mentioned facts are implicitly meant. The same applies when the life or
death of several people is involved.

The concrete situation

As mentioned before, Operation ASHA operates numerous treatment centers in
India. In particular, Operation ASHA operates in the two Indian states of [State A]
and [State B].

[State A]
In this experiment, 5 people were identified in [State A] who are infected by
tuberculosis. For these people, the donation amount required to save a life was
initiated to Operation ASHA. Through this, only the people who are sick in [State A]
will be treated. This will result in a person from [State A] being saved from death
by tuberculosis.

If the initiated donation amount were not realized, a person in [State A] would die
from tuberculosis.
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[State B]
After the donation was initiated, 15 people suffering from tuberculosis were identi-
fied in [State B]. Without donation and subsequent treatment by Operation ASHA,
three of the people from [State B] who became ill would die from tuberculosis.

In the event that the people in [State B] are helped through the donation to
Operation ASHA necessary to save three lives, these three people would be saved
from death by tuberculosis.

Redirecting the donation

The initiated donation to patients in [State A] can be redirected to help save patients
in [State B] from death by tuberculosis. The amount would be multiplied to save
three lives in [State B].

Summary

Tuberculosis is a worldwide common bacterial infectious disease. The success
rate of medical treatment of a new disease is very high. Nevertheless, close to 1.5
million people die every year from tuberculosis. The biggest obstacle to the curing
of tuberculosis is the potential stopping of continuous treatment with antibiotics.
The concept of Operation ASHA is therefore based on the immediate proximity to
the patient as well as the control and recording of the regular intake of medication.
A donation of 380 EUR to Operation ASHA can save a human life. A donation of
760 EUR can save two lives, and a donation of 1140 EUR can save three lives.

How is the donation connected to the saving of a life?
The donation of 380 EUR already accounts for the fact that someone inflicted with
the illness could have survived without treatment by Operation ASHA; i.e., instead
of through Operation ASHA, they could have received treatment through other
actors (such as the public health system). The amount is, therefore, sufficient for
the diagnosis and complete treatment of multiple sufferers.

What does it mean to “save a life”?
To save a life means here the successful curing of a person suffering from tuberculo-
sis, who otherwise would die because of the Tuberculosis. This means: The amount
donated is sufficient to identify and treat enough people with tuberculosis that there
is at least one person among themwho would otherwise have died from tuberculosis
in expectation. To summarize:

•A donation has the effect of saving a person from death.
•Failure to donate results in the death of a person.
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The initial situation
In [State A], 5 people suffering from tuberculosis were identified. For these, the
necessary donation amount was initiated to save one person from death due to
tuberculosis. Thus, without further intervention, none of these diseased people will
die of tuberculosis.

After initiating this donation, an additional 15 people suffering from tuberculosis
were identified in [State B]. Without further intervention, three of these diseased
people would die of tuberculosis. If the initiated donation amount is redirected, it
will be multiplied to save three people in [State B] from dying of tuberculosis.

Your decision

So, in terms of the context just described, the situation is as follows:

Without intervention, three people in [State B] will die of tuberculosis. By inter-
vening, these three people can be saved. However, as a direct consequence of this
intervention, one person in [State A] will die of tuberculosis.

You will have the opportunity to choose between intervening and not intervening
in this situation:

Do not intervene
Do not intervene: do not divert the donation.
Consequence: You decide not to intervene. This means that you decide against
an intervention on your end that would cause a patient in [State A] to die from
tuberculosis. In return, three people from [State B] will not be saved from dying
from tuberculosis.

Intervene
Intervene: redirect the donation.
Consequence: You decide to intervene. This means that you decide in favor of an in-
tervention that causes a patient in [State A] to die from tuberculosis. In return, your
redirected donation will save three people from [State B] from dying of tuberculosis.

In amoment, youwill have the opportunity tomake this decision using an animation.
The next page will explain how this animation works.

The decision animation

In a moment, you will have the opportunity to make your decision with the help of
an animation. The initial situation of the animation is shown in the following figure:
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[animation figure]
The animation depicts the decision situation just described. As soon as the anima-
tion starts, the skull shown moves slowly to the right towards the three people. In
case you don’t see three people on the right or they are outside the white border,
please click [here].

You can change the path of the skull using the slider located to the left of the
junction (blue line). You do this by dragging the slider with your computer mouse
all the way down and then releasing it. This is necessary because otherwise, the
slider will move back to its original position. If the slider is dragged all the way
down and released, the downward junction will open so that the skull on the track
will move down to the single person.

You can make your decision before the skull reaches the dashed gray line in front
of the junction. After arriving at the line, moving the slider will have no effect.

Hence, you have two choices, with the consequences described earlier:

Do not intervene
Do not intervene: do not move the slider, the junction will not open.
Consequence: You decide not to intervene. This means that you decide against
an intervention on your end that would cause a patient in [State A] to die from
tuberculosis. In return, three people from [State B] will not be saved from dying
from tuberculosis.

Intervene
Intervene: move the slider, the junction will open.
Consequence: You decide to intervene. This means that you decide in favor of an in-
tervention that causes a patient in [State A] to die from tuberculosis. In return, your
redirected donation will save three people from [State B] from dying of tuberculosis.

On the following screen, you will have the opportunity to familiarize yourself with
the controller. You will be able to make your actual decision afterward.

Testing the slider

You will now have the opportunity to try out the slider of the animation. Note that
you need to drag the slider all the way down and then release it to open the branch.

[slider test]
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Click “Next” when you are sufficiently familiar with the slider.

On the next screen you can now make your decision. Note that the animation will
start directly.

As a reminder:

[Treatment Hypothetical]
As previously described, this is a hypothetical decision that is not actually imple-
mented.

[Treatment Real]
As previously described, your decision may actually be implemented, resulting in
actual consequences.

[Trolley decision]

4.E.2.2 Baseline choice

In this section, you have a choice between two options, Option A and Option B. The
two options differ in whether a sum of money is donated to a charity or another
study participant receives a sum of money. The two options are as follows:

Option A

If you choose option A, 15 EUR will be donated to the Förderkreis für krebskranke
Kinder und Jugendliche Bonn e.V.

Option B

If you choose option B, another study participant will receive 2 EUR, and no money
will be donated to the Förderkreis. The other study participant will not receive any
additional information about your decision.

4.E.2.3 Lying game

In this section, you have been paired with another person. This person, like you, is
a participant in this study.

Options

In this section, there are two possible payout options that you and the other person
can achieve at the end of the study. The two options are:
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Option A
15 EUR will be donated to the Förderkreis für krebskranke Kinder und Jugendliche
Bonn e.V.

Option B
The other person receives 2 EUR and no money is donated to the Förderkreis für
krebskranke Kinder und Jugendliche Bonn e.V.

The other person can choose between these two options, that is, between option
A or option B. However, the other person does not know what the exact con-
sequences of the options are. In particular, the other person does not know
which option leads to which payout. Only you know what the consequences of
the options are. The only information that the other person will have prior to their
decision is a single message that you can send to the person.

Your decision in this section

You have a choice between the following two messages that you can send to the
other person:

Message 1
“Option A gives you a higher personal cash payment than Option B”.

Message 2
“Option B gives you a higher personal cash payment than option A”.

The sent message will be displayed to the other person exactly as shown above. In
addition, the person will not learn which payoffs were associated with which option
(also not afterward). Since the person will receive additional payments from other
tasks in this study, as described at the beginning of the study, the person will also
not learn whether your message was right or wrong.

The person was told that the message received could be true or false and that he or
she would not receive any information about what the consequences of the options
were. In such a situation, the other person follows the action prescribed in the mes-
sage in almost all cases (>90%). Thus, you can assume with a very high probability
the following:

•If you send message 1, the other person will choose option A (without knowing the
exact consequences).
•If you send message 2, the other person will choose option B (without knowing the
exact consequences).
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Hence, the sequence of events is the following: You decidewhich of the twomessages
you want to send. Based on that, the other person will choose the respective option.
The other person’s decision will then determine the corresponding payments that
will be made at the end of the study.

Summary

In summary, by choosing the message, you can have an impact on the payments
and donations that are triggered. The other person is aware that (1) the message
may be right or wrong, (2) they will not know which payoffs were associated with
which option and whether the message was right or wrong.

[Comprehension questions]

4.E.2.4 Bribe game

In this section, you have been matched with another person. Like you, this person
is a participant in the current study. In this section, you have a choice between two
options, Option A and Option B. The two options are as follows:

Option A
If you choose Option A, you will help children with cancer. Your choice of Option
A will trigger a donation of 15 EUR to the Förderkreis für krebskranke Kinder und
Jugendliche Bonn e.V.
Option B
If you choose option B, you will send the other person 2 EUR. However, in this case,
the donation otherwise triggered by option A will not be given to Förderkreis für
krebskranke Kinder und Jugendliche Bonn e.V.

Additional consequence

The other person also has the choice between two options, namely between option
C and option D. If the other person chooses option C, an additional 20 EUR will be
donated to the Förderkreis If the person chooses option D, the person will receive 2
EUR for themselves as an additional payout.

The person has chosen to make a choice between the two options, C and D, depen-
dent on your decision between A and B. This means the other person has obligato-
rily specified the following: The person will choose option D and thus the additional
payout for himself. The choice of option D can only be prevented if you choose op-
tion B and send the other person 2 EUR. In this and only in this case, the other
person will choose option C and thus trigger the donation. Thus, the consequences
are as follows:
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•You choose option A⇒ The other person chooses option D.
•You choose option B⇒ The other person chooses option C.

In other words, if you choose option A and thus trigger a donation of 15 EUR, the
other person will stick with option D and receive 2 EUR. If you choose to send the 2
EUR to the other person by choosing option B, the other person will choose option
C and choose the donation of 20 EUR.

[Comprehension questions]

4.E.2.5 Group decision game

Information

Your group

Together with 5 other people, you will form a group for your decisions. These people
also participate in this study, so together, you will form a group of 6 individuals.
You can make all decisions autonomously and independently of the other members
of the group. However, as described below, the consequences of your decision will
depend on the decisions of the other group members.

The donation

Your group has been entrusted with a donation of 15 EUR, which is intended for the
Förderkreis für krebskranke Kinder und Jugendliche Bonn e.V. and is meant to be
donated to the charity after the study.

Your options

You can choose between two options: Option A and Option B. Depending on which
option you and the other group members choose, different consequences will be
realized. In particular, both your decision and the decisions of the other group
members affect what happens to the donation of 15 EUR to the Föderkreis.

The donation to the Föderkreis will be destroyed (that is, not executed) if at least
one member of your group chooses option B. That is, if either you or at least one
other person with whom you form a group chooses option B, the donation will be de-
stroyed. Only if no member of your group chooses option B, i.e., all group members
choose option A, will the donation not be destroyed.
To summarize, the consequences of choosing Option A and Option B are as follows:

Option A
You choose to help children with cancer through the donation. However, the
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donation will only realize if all other members of your group choose Option A.

Option B
You decide against helping children with cancer through the donation. Since the
donation will only be made if all group members choose option A, this will destroy
the donation in any case.

Furthermore, by choosing option B, you generate an additional payoff of 2 EUR for
another participant in this study who is not part of your group. Any other person in
your group who chooses option B will receive a sum of money of 2 EUR for them-
selves.

Decisions of the other group members

Hence, the consequences of your choice depend not only on you but also on the
decisions of the other 5 members of your group: only if none of the members of
your group chooses option B, will the donation be made. On the other hand, the
payouts of 2 EUR to other people will be made regardless of the decisions of other
group members.

You and the other 5 Members of your group decide one after the other. You are the
last person to decide, so the other groupmembers have already decided at this point.
When it’s your turn, you will learn if anyone among the people who decided before
you has already chosen option B. In this case, the donation will be destroyed.

Summary

If you choose option A, you will not generate any additional payout. If you choose
option B, you generate an additional payout of 2 EUR for another participant.
Whether the donation of 15 EUR to the Förderkreis is destroyed depends on
whether at least one member of your group has chosen option B. So the conse-
quences of your choice depend not only on you but also on the choices of the other
group member.

[Comprehension questions]

4.E.2.6 Statement choice

Context

Carbon dioxide (CO2) is a gas that is notably produced as a by-product of human-
controlled combustion processes of fossil fuels such as crude oil, natural gas, or
coal. One example of this is the generation of electricity in coal-fired power plants
or driving a car. As a result, CO2 enters the atmosphere, which leads to global
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warming (greenhouse effect). The increasing CO2 concentration in the atmosphere,
therefore, contributes significantly to man-made climate change and, thus, to the
advancing destruction of the environment.

In the context of this study, it was planned to buy CO2 certificates, which ensure
that one ton of CO2 is removed from the atmosphere. More precisely, this entails
an amount of 25 EUR, which will be used for reforestation. The reforestation af-
forded by this amount of money results in the removal of one ton of CO2 from the
atmosphere.

Consequences

At the end of the study, a computer will randomly decide what will happen to the
planned CO2 certificates. The following two possibilities exist:

•With a probability of 50%, the certificates will be purchased as planned, thus helping
the environment by removing one ton of CO2 from the atmosphere.
•With a probability of 50%, the certificates will be destroyed, i.e., not acquired. This
contributes to the destruction of the environment by leaving one ton of CO2 in the
atmosphere.

This selection is made by the computer in a completely random fashion. Hence
it is not influenced by any actions or decisions of yours at any time.

In this context, you can make a statement of intent about how you feel about the
destruction of the environment. Namely, you can make one of the following two
statements:

•I support the preservation and protection of the environment.
•I support the destruction of the environment.

If you make the statement “I support the preservation and protection of the
environment” this has no further consequence.

However, if you declare “I support the destruction of the environment” in the case
that the certificates are destroyed, a part of the amount will be donated to the
Förderkreis für krebskranke Kinder und Jugendliche Bonn e.V. instead. Namely, in this
case, 15 EUR will be donated to the Förderkreis.
Thus, selecting a statement does not influence whether the CO2 allowances are
destroyed or not (since this happens randomly). But the statement influences
whether 15 EUR will be donated to the Förderkreis. Please note that selecting a
statement is not an opinion poll. Specifically, regardless of which statement you
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choose, the results will not be used to influence opinions about the environment.

[Comprehension questions]

4.E.3 Self-versus-others block

4.E.3.1 Dictator game giving

In this section, you will receive 20 EUR as an additional payment. If you take no
further action, you will receive the full amount. You can choose to donate a certain
amount of the 20 EUR to the Förderkreis für krebskranke Kinder und Jugendliche
Bonn e.V. You can choose any amount between 0 EUR and 20 EUR. This amount
will then not be paid out to you but donated to the Förderkreis.

Thus, you will receive an additional payment 20 EUR minus the amount you donate.

4.E.3.2 Dictator game taking

This section is about a donation of 20 EUR to the Förderkreis für krebskranke Kinder
und Jugendliche Bonn e.V. If you take no further action, the full amount will be do-
nated. You can choose to take a certain amount of the donation for yourself as an
additional payment. You can choose any amount between 0 EUR and 20 EUR. This
amount will then not be donated to the Förderkreis, but paid to you.
Thus, 20 EUR minus the amount you take for yourself will be donated.

4.E.3.3 Trust game sender

Information

In this section, you and another person can send money to each other. Both of you
have a private account. Initially, you and the other person have an endowment of 5
EUR in the account. Like you, the other person is a participant in today’s study.

Your decision

From your 5 EUR endowment, you can decide to send an amount to the other person.
You can send any whole euro amount, that is 1,2,3,4 or 5 EUR to the other person.
In this case, each euro you send to the other person will arrive tripled to the other
person. So, for example, if you send 1 EUR, the other person will receive 3 EUR, if
you send 2 EUR, 6 EUR and so on.

The decision of the other person

So after you make your decision, the other person has 5 EUR + triple the amount
you sent. Now the other person decides on an amount of money to send back to you.
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The person can choose any amount that the account allows for it. After that, the
process ends and you will receive your account balances as an additional payment.

Example

You have decided to send 2 EUR to the other person. Therefore, your account
balance is 5 EUR - 2 EUR = 3 EUR. The person now has 5 EUR + 3 X 2 EUR =
11 EUR on the account and can accordingly send you back any amount between 0
EUR and 11 EUR. Suppose the person sends you back 4 EUR.

This will give you a total of 4 EUR + 3 EUR = 7 EUR as an additional payment. The
other person will receive 11 EUR - 4 EUR = 7 EUR as a payment.

4.E.3.4 Trust game receiver

Information

In this section, you now take the other person’s role in the previous section. That is,
now the other person decides how much money to send you, and you decide how
much to send back. Note that you are sending money to a different participant for
this section than before. They are not the same person, and your decision in the
previous section has no bearing on your decision in this section.

Both of you again have a private account with an endowment of 5 EUR. Now the
other person can decide how much of the 5 EUR they want to send you.

Your decision

You can indicate what you would send back for different possible amounts the other
person can send. Afterward, it will be checked what amount the other person actu-
ally sent, and your decision for exactly this case will be implemented.

4.E.3.5 Public goods game

Your group

In this section, you will form a group with 2 other people that also participate in
today’s study. Your group members have been randomly assigned to you. At no time
will you or the other members of your group learn who the members of your group
are. All group members will face the same decisions and receive the same informa-
tion.



256 | 4 Ends versus Means: Kantians, Utilitarians and Moral Decisions

Your endowment

For this section, you and each other group member will receive an amount of 5 EUR
which is called your endowment. You decide how to use your endowment. You can
contribute all or part of it to a project. Any amount you do not contribute to the
project will automatically be put into what is called a private account. For example,
if you contribute 3 EUR to the project, 5 EUR- 3 EUR = 2 EUR will be put into your
private account.

You will receive income from the project and your private account as described be-
low.

Income from the private account

For every Euro that is put into your private account, you will receive exactly 1 EUR
as income. For example, if you contribute 0 EUR of your endowment to the project
and thus 5 EUR is put into your private account, you will receive 5 EUR as income
from your private account. If 3 EUR is put into your private account (because you
contributed 2 EUR to the project), you will receive 3 EUR as private income. Nobody
but you will receive income from your private account.

Income from the project

For every EUR you or another group member contributes to the project, you and all
other group members receive 0.50 EUR. So, each group member’s income from the
project is determined as follows:

Income from the project = 0.5 * total sum of contributions paid in by all group
members.

Example: If the total sum of contributions to the project from all participants in your
group is 9 EUR (for example, if you and the two other members each contribute
EUR3), you and all other participants in your group will receive 9 EUR * 0.5 = 4.5
EUR from the project. If the total of your contributions to the project is 12 EUR, you
and all other participants will receive 12 EUR * 0.5 = 6 EUR from the project.

Total income

Your total income from part 1 is simply the sum of your income from the private
account and your income from the project.
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Simulation

You can try out in the simulation below how your total income changes based on
your contribution and the contributions of your group members to the project. To
do this, enter whole numbers in the respective fields.

[Calculator]

[Comprehension questions]

4.E.3.6 Moral luck game

Information

The following is about the decisions of another person who, like you, is a partici-
pant in this study. However, this person faced a different decision than you will be
presented. At an earlier time, the person had a choice between the following two
lotteries S and G:

Lottery S – S for Donation [Spende in German].

With a probability of 70%, a donation of 15 EUR to the Förderkreis für krebskranke
Kinder und Jugendliche Bonn e.V. is triggered. With a probability of 30%, the person
receives 10 EUR as an additional payment and no donation is triggered.

Lottery G – G for Money [Geld in German].

With a probability of 30%, a donation of 15 EUR to the Förderkreis für krebskranke
Kinder und Jugendliche Bonn e.V. is triggered. With a probability of 70%, the person
receives 10 EUR as an additional payment and no donation is triggered.

Determination of the consequences

At the end of the trial, the computer will randomly draw a number for the person
from numbers 1 to 10. Depending on which lottery the person chose, the conse-
quences of the number drawn will be different.

If the person chose lottery S, the donation will be triggered with a probability of
70%, so if either a 1, 2, 3, 4, 5, 6, or 7 is drawn. If the number drawn is an 8, 9, or
10, the person will receive 10 EUR as an additional payment.

If the person chose lottery G, the donation is triggered with a probability of 30%,
so if either a 1, 2, or 3 is drawn. If the number drawn is a 4, 5, 6, 7, 8, 9, or 10, the
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person will receive 10 EUR as an additional payment.

Thus, the two lotteries differ in their probabilities of triggering the donation and
the amount of additional payment to the other person. For Lottery S, a donation
is much more likely than for Lottery G. Conversely, the probability of receiving an
additional payment is higher for Lottery G than for Lottery S.

The consequences of the lotteries have no influence on your own payments.

Your decisions

In this section you will make decisions for different scenarios. For your decisions,
you will be given 5 EUR for each scenario. You have the choice to divide the 5 EUR
between you and the person who decided between the lotteries. You will receive
every Euro you allocate to yourself as an additional payment. For every Euro you
allocate to the other person, the person will subsequently receive 3 EUR as an
additional payment.

For example, you can divide the 5 EUR so that you receive 4 EUR. Accordingly, the
other person will then receive 1 EUR * 3 = 3 EUR as an additional payment. If
you allocate yourself the entire 5 EUR, the other person will receive 0 EUR. If you
allocate the entire amount to the other person you will receive 0 EUR and the other
person will receive 5 EUR * 3 = 15 EUR and so on.

You will be asked how you want to distribute the amount of money from 5 EUR for
each of four different scenarios.

Scenarios

The scenarios differ in which lotteries the person chose in each case, as well as
which consequence happened to materialize. The following four scenarios exist:

Scenario 1:
The other person chose Lottery S. The donation was triggered and the person does
not receive the additional payment.

Scenario 2:
The other person chose Lottery S. The donation was not triggered and the person
receives the additional payment.

Scenario 3:
The other person chose Lottery G. The donation was triggered and the person does
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not receive the additional payment.

Scenario 4:
The other person chose Lottery G. The donation was not triggered and the person
receives the additional payment.

For each of the four scenarios, you can decide individually how to distribute the
5 EUR based on the person’s decision and the realized consequences. At no point
does the other person receive any information about you.

At the end of the trial, you will be informed which scenario occurred by the
matching of a person’s decision to the consequences the computer has drawn for
them.

Afterwards, you and the person then receive the amounts of money you selected for
the scenario that occurred.

On the next screen you will see an example.

Example

You will see an example decision for Scenario 1. You can make the distribution of 5
EUR between you and the person using a scale and a slider. The associated slider
for the scale appears when you click on the scale.

[Example]

If scenario 1 occurs, you would receive [XX] EUR by your decision and the other
person would receive [XX] EUR. The other person will receive a total of [XX] EUR,
because in this scenario the realized consequence is that the other person will not
receive an additional amount of money through the lottery, but will have triggered
a donation.
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