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1 Introduction

The Member States of the World Health Organization (WHO) have recently adopted the world’s
first Pandemic Agreement (World Health Organization, 2025). Its principal aim: Ensuring
equitable and timely access to vaccines globally in the event of future pandemics. An objective
that was not achieved during the global Covid-19 vaccine rollout, which was long characterized
by vaccine hoarding of wealthier countries and low availability in poorer countries (Our World in
Data, 2022). Apart from inequitable access to healthcare, also economic inequalities between
countries remain very high. The average income of the global top 10% is still 38 times higher
than that of the bottom 50%. Moreover, the income share of the bottom 50% itself has been
stagnating at a historical low (between 5 and 7%) over the past century (World Inequality Lab,
2022). When it comes to public support for redistributive policy measures, however, the academic
debate has predominantly focused on examining citizens’ perceptions about redistribution within
countries (see e.g., Alesina and Giuliano, 2011, for a review). By contrast, research on citizens’

preferences regarding the international (re)allocation of resources remains scarce.

This lack of focus on citizens’ international distribution preferences may simply be a consequence
of the relatively lower number of institutions or initiatives to implement any redistributive
policies at the global level. However, adopting a more international perspective on redistribution
becomes increasingly important, as global inequalities in income or healthcare can exacerbate
international crises that are becoming more frequent and more interconnected - as the Covid-19
pandemic has demonstrated. While the recent adoption of the WHO Pandemic Agreement may
temporarily lend more attention to global equity concerns, a potential prioritization of any such
topics will depend on whether national governments fear to pay a price at the ballot box. Thus,
it is essential to understand the extent to which policy efforts with international distributional
implications are supported by citizens and, more importantly, what factors are shaping voters’

preferences in this regard.

We suggest that a major driver of individuals’ support for international redistribution may be
their tendency to dislike unequal allocations, in other words, their inequality aversion. The
literature on within-country redistribution reveals that citizens’ level of inequality aversion
significantly shapes public support for different forms of national-level redistributive policies or
the political parties endorsing them (e.g., Epper et al., 2024; Fehr et al., 2024; Kerschbamer and
Miiller, 2020; Fisman et al., 2017). However, whether inequality aversion is a significant predictor
of global distribution preferences has not yet been examined and is far from straight-forward,
given that individuals tend to drastically underestimate their own relative position in the global
income distribution (Fehr et al., 2022).

In setting out to fill this gap, we differentiate between two forms of inequality aversion, as initially
introduced by Fehr and Schmidt (1999): Advantageous inequality aversion (the guilt parameter)
is defined as an individual’s aversion to an unequal payoff distribution that is beneficial to them.
Disadvantageous inequality aversion (the envy parameter) is defined as an individual’s aversion
to an unequal payoff distribution that is to their own disadvantage. We argue that distinguishing

between these two forms of inequality aversion is crucial, as they may have differential effects



on citizens’ support for redistributive policies: Gao et al. (2018) provide evidence that they
involve distinct neurocognitive mechanisms. Disadvantageous inequality aversion primarily
stems from emotional responses, whereas advantageous inequality aversion is associated with
advanced cognitive functions. Thus, especially in the case of international allocation preferences,
a separate consideration of both forms of inequality aversion may be important, given larger-scale

ingroup-outgroup dynamics and an increased complexity of the distribution problem.

Against this background, we study how advantageous and disadvantageous inequality aversion
shape public preferences for policies with global distributional implications. To the best of our
knowledge, this is the first paper to examine the role of inequality aversion for international
(re)distribution preferences. The application case for this investigation is the international

allocation of scarce vaccine doses during the Covid-19 pandemic.

We conducted an original online survey with a quota-based representative sample of the German
population (N=2,402) in April 2021, when infection rates were high and the majority of citizens
was still awaiting their immunisation. We measured global vaccine allocation preferences by
means of a discrete choice experiment (DCE), where respondents were asked which of two
hypothetical recipients with varying characteristics (age, Covid-19 mortality risk, employment
situation, country of residence and healthcare system capacity) should be prioritized in the
allocation process. The main attribute of interest was country of residence and healthcare system
capacity, which allows us to elicit variation in respondents’ global allocation preferences, while
controlling for alternative charactertistics of potential recipients through the other DCE attributes.
Advantageous and disadvantageous inequality aversion were measured by means of incentivized
allocation games (a modified dictator and ultimatum game), using an online adaptation of the
strategy-elicitation method by Blanco et al. (2011). We then analyzed how respondents’ global

vaccine allocation preferences vary by the two forms of inequality aversion.

We find that survey respondents reveal a slight (1.7 percentage points), but statistically significant,
preference for prioritizing German citizens, rather than citizens in lower-income countries, in the
DCE vaccine allocation task. However, our results suggest that there is a substantial amount
of heterogeneity in this preference with respect to respondents’ inequality aversion and that
the direction of this heterogeneity depends on the type of inequality aversion: Higher levels of
advantageous inequality aversion (guilt parameter) are associated with significantly more support
for allocating vaccines to hypothetical recipients in lower-income countries rather than to German
recipients, all else equal. By contrast, higher levels of disadvantageous inequality aversion (envy

parameter) are associated with less such support.

This heterogeneity is meaningful and more pronounced in the case of advantageous inequality
aversion: Respondents with the lowest levels of the guilt parameter are almost 10 percentage
points less likely to prioritize a hypothetical vaccine recipient from a lower-income country
than to prioritize a German recipient. This preference weakens, the higher a respondent’s guilt
parameter, up to the point where a hypothetical recipient’s country of residence in the DCE
becomes statistically irrelevant for respondents’ vaccine allocation decisions. These effects are
robust to including various alternative predictors (sociodemographic characteristics, political

orientation, other social preferences, Covid-19-related characteristics), with estimated effects



of advantageous inequality aversion being comparable in magnitude to altruism and right-wing
voting. The pattern for disadvantageous inequality aversion is exactly reversed, but lower in

magnitude and less robust to including alternative predictors.

These findings are in line with the theoretical expectation that advantageous inequality aversion
should be more important for shaping German citizens’ vaccine allocation preferences since
Germany (i) has a higher healthcare system capacity and (ii) had relatively more access to
Covid-19 vaccines than most lower-income countries at the time. From a policy persepctive, the
insights from our study are valuable not only in retrospect related to the pandemic, but also
in anticipation of future global crises beyond the pandemic, by providing insights about which
voters are likely to favor redistribution in terms of international aid, humanitarian assistance, or

shouldering climate change related costs.

This paper contributes to the following lines of research: First, we make a contribution to the
literature identifying social preferences, in particular, inequality aversion, as determinants of
citizens’ attitudes regarding the (re)allocation of scarce resources. This literature has so far
focused almost exclusively on inequality aversion (and related factors) as predictors of national-
level redistribution preferences, mainly with respect to income-related inequality (Epper et al.,
2024; Fehr et al., 2024; Miiller and Renes, 2021; Almas et al., 2020; Kerschbamer and Miiller,
2020; Fisman et al., 2017; Dhami and Nowaihi, 2010; Tyran and Sausgruber, 2006). To that
end, our study is probably closest to the contribution by Epper et al. (2024) who examine how
(advantageous and disadvantageous) inequality aversion shape citizens’ support for public versus
private within-country redistribution. We add to this literature by extending the relevance of
inequality aversion to redistributive policies at the international level, here investigated in the

context of the Covid-19 pandemic with the resource to distribute being scarce vaccine doses.

Second, this paper contributes to the so far scarce literature on the formation of international
redistribution preferences. We are only aware of two other studies that investigate determinants
of attitudes towards the global (re)allocation of resources and none of them examine inequality
aversion as a factor. In that respect, our study is probably closest to the contribution by Fehr
et al. (2022) who also analyze preferences for international redistribution in Germany, but mostly
focus on (misperceptions about) individuals’ own position in the global income distribution as
a predictor, while also reporting altruism and luck versus effort beliefs as correlates. Bechtel
et al. (2014) examine German voters’ perceptions of the eurozone bailouts, also focusing on
individuals’ own economic standing as a main predictor, and additionally analyzing altruism and

cosmopolitanism.

Third, we contribute to the line of research investigating public perceptions about the global
Covid-19 vaccine rollout. This literature has so far been largely of a descriptive nature rather than
focusing on determinants (Klumpp et al., 2022; Steinert et al., 2022b; Clarke et al., 2021; Guidry
et al., 2021; Vanhuysse et al., 2021). One exception is Brun et al. (2023), who examine the role of
cognition and find that high-cognition individuals are more likely to support vulnerability-oriented
vaccine distribution schemes. We contribute to this literature by zooming in on the different
determinants of vaccine allocation preferences, predominantly inequality aversion, but also taking

into account a variety of competing predictors, including other economic preferences (risk, time,



social), political orientation, Covid-19 related perceptions, and demographic and socioeconomic

characteristics of citizens.

Fourth, by distinguishing between advantageous and disadvantageous inequality aversion, we
provide new evidence of the importance of this distinction, both conceptually and when examining
the way inequality aversion shapes citizens’ (international) distribution preferences. Epper et
al. (2024), Fehr et al. (2024) and Kerschbamer and Miiller (2020) also differentiate between
advantageous and disadvantageous inequality aversion as factors of attitudes towards redistributive
policy measures, but do so for within-country redistribution, finding only partially opposite
effects. More generally, by making this distinction, we provide another data point to these
literatures discussing the two forms of inequality aversion theoretically, measure and investigate
their potentially differential patterns empirically, and map their overall prevalence across different
populations (e.g., Fehr and Schmidt, 1999; Bellemare et al., 2008; Blanco et al., 2011; Fisman
et al., 2015; Gao et al., 2018; Kerschbamer and Miiller, 2020; Hedegaard et al., 2021; Telle and
Tjetta, 2023; Fehr et al., 2024; Epper et al., 2024).

The remainder of this paper is organized as follows. Section 2 describes the survey design and the
empirical strategy, that is, the discrete choice experiment to measure respondents’ global vaccine
allocation preferences and the incentivized allocation games to elicit the inequality aversion
parameters. Section 3 presents the main results and robustness checks. Section 4 discusses the

broader significance and policy implications.

2 Material and methods

2.1 Study setting and sampling

The paper employs primary data from an online survey conducted between April 9 and April
20, 2021, at the height of Germany’s third intense surge in Covid-19 infections since the
beginning of the pandemic (see Figure Al in the Appendix). At this time, less than 10% of
the German population had been fully vaccinated against Covid-19 (i.e., received two doses),
while approximately 25% had only received their first dose (ECDC, 2023). The vaccine rollout
scheme in Germany was still priority-based at the time and waiting times of several weeks or even
months for scheduling vaccination appointments were the norm.! The study sample consists of
2,402 respondents who were recruited using quotas matched to the German census in terms of (i)

gender, (ii) age group, (iii) education, and (iv) state. In light of the paper’s objective, we restrict

!Germany had a priorization scheme with six different priority groups based on a combination of the criteria
age, medical pre-conditions, and occupation (see RKI, 2021, for more details). There were slight differences across
states in terms of the timeline when a certain priority group was eligible to schedule a vaccination appointment, but
the earliest time that a state fully lifted the priorization scheme was in May, so several weeks after the completion
of the data collection for this study.



the sample to respondents who were not strictly opposed to getting vaccinated against Covid-19.2
Respondents were recruited from a German access panel maintained by the survey company
Respondi/Bilendi and they received 'mingle points’, worth between three and five Euros, for

participating in the study, which they could redeem in the form of cash, vouchers, or donations.

2.2 Data collection and processing

The survey was programmed in German using Qualtrics and piloted with 140 participants. Ethics
approval for this study was obtained from the committee for human subjects and research ethics
review of the medical faculty at the Technical University of Munich (TUM, 20/21 S-SR and
118/21 S-EB). Informed consent was obtained from all respondents before they were presented
with the questionnaire, which they could interrupt or exit at any time. As part of the debriefing
upon completion of the survey, participants were provided with a substantive list of resources for
help and information sources about the Covid-19 pandemic as well as mental health support

services.

2.3 Survey design and core variables

The survey consisted of two core components: (i) a discrete choice experiment (DCE) to examine
respondents’ preferences with respect to how Covid-19 vaccines should be allocated across
countries and (ii) incentivized allocation games (a modified dictator game and an ultimatum
game) to measure inequality aversion. In addition, we collected information about respondents’
demographic and socioeconomic status, Covid-19-related characteristics, their political orientation,

and other types of economic preferences (risk, time, and social preferences).?*

2.3.1 Covid-19 vaccine allocation preferences

We employed a DCE methodology to elicit variation in respondents’ preferences towards how

Covid-19 vaccines should be allocated between citizens in different countries.

Background of discrete choice models

Discrete choice experiments are used to measure the relative importance of different factors that
respondents weigh against each other when making choices between two or more alternatives
(Hall et al., 2004; Louviere et al., 2000). DCEs theoretically originate in random utility theory

2Since we want to examine preferences about the distribution of a scarce resource, the resource to be distributed,
i.e., here Covid-19 vaccine, needs to be viewed as a resource that is desirable to acquire/receive. This led to
the exclusion of 341 out of initially 2,753 surveyed individuals, i.e., 12.39% of the initial sample. Moreover, 10
respondents did not reply to all eight choicesets in the DCE and their responses can thus not be used for the
empirical analysis, leading to the final sample of N=2,402.

3Respondents’ basic demographic and socioeconomic status, their economic preferences, and political orientation
had already been collected in an earlier wave of the survey, two months prior. The pandemic situation in terms of
e.g., infection rates and restrictions, was very similar during these months.

4The survey also included another, separate experiment that tested the effectiveness of different messages
to increase vaccination willingness (Steinert et al., 2022a). While the study reports relatively limited average
impacts of the tested messages, we still assess our results for robustness by separately examining the subsample of
our respondents that was not exposed to any of these treatments (see Section 3 and Tables A14 and A15 in the
Appendix).



and are based on the assumption that respondents express their preferences by choosing the
alternative associated with the highest individual benefits, i.e., they assume utility-maximizing
behavior of individuals (Train, 2009). Translated to the context of this paper, we are interested
in the utility that a survey respondent derives from allocating a vaccine to a certain hypothetical

recipient (Person A or Person B) with varying characteristics (attributes and levels, see below).

DCE design
The DCE presented respondents with eight different choice sets and asked them to choose whether

a hypothetical recipient A or B should receive the Covid-19 vaccine first (see Figure 1 below
for a sample choice situation presented to respondents). Respondents were told that the other

person of each pair would have to wait substantially longer to receive their vaccine dose.

Which of the following two persons should receive the vaccine first, Person A or Person B?

Person A Person B
Age 20 years old 40 years old
Increased nisk due to No increased risk due to

Risk of COVID-19 death comorbidity and/or way of life comorbidity and/or way of life

Employed in essential services
Employment status (e.g., health personnel,
supermarket employee)

Employed and income losses
due to COVID-19 restrictions

Developing country, with low
healthcare system capacity
(e.g., India, Nigeria, Bolivia)

Country of residence and
healthcare system capacity

Germany, with high healthcare
system capacity

Person A Person B

Your decision: O O

Fig. 1. Exemplary DCE choice scenario. Notes: Translated version, see Figure A2 for original German version.

The hypothetical recipient’s characteristics varied along the following four attributes and levels:

Age:
e 20 years old
e 40 years old
e 60 years old
e 80 years old

Risk of Covid-19 death:

o No increased risk due to comorbidities and/or way of life



o Increased risk due to comorbidities and/or way of life

o Strongly increased risk due to comorbidities and/or way of life

Employment status:
e Not employed
o Employed and guaranteed income
e Employed and income losses due to Covid-19 restrictions

o Employed in essential services

Country of residence and healthcare system capacity:
e Germany, with high healthcare system capacity

o Developing country, with lower healthcare system capacity (e.g., India, Nigeria, Bolivia)

The main attribute of interest in the DCE is the attribute ’Country of residence and healthcare
system capacity’, which explicitly addresses the cross-country allocation, allowing us to elicit

variation in respondents’ international distribution preferences.

It does so by asking respondents to choose between a citizen from Germany and a citizen from a
lower-income country.® The attribute moreover explicitly mentions healthcare system capacity,
such that, just like the other attributes, it also directly indicates the degree of vulnerability of
the recipient to Covid-19.6 Germany (rather than any other high-income country) was explicitly
mentioned because, in this way, the (German) survey respondents would themselves (though
just hypothetically) be ’affected’ by the choice they made. For the lower-income country, no one

country was specified.”

The remaining attributes (Age’, 'Risk of Covid-19 death’, and ’Employment status’) were
reflected in the priority scheme employed by the German government to allocate vaccination
appointments and are therefore assumed to also play an important role in respondents’ own
vaccine allocation preferences. These attributes indicate either the degree of Covid-19-related
medical or economic vulnerability of the hypothetical recipient or their degree of importance for
ensuring a functioning economy and healthcare system during the pandemic (essential services

personnel).® By including these attributes in the DCE design, we ensured that any variation

5The DCE used the word 'Developing country’ (German: 'Entwicklungsland’) instead of 'Lower-income country’
because (i) the German term for lower-income country is much less common in the general population and (ii) it
may have put too much emphasis purely on income differences.

5By explicitly adding the information about the country’s healthcare system capacity, we take out potential
alternative, implicit assumptions among respondents about the healthcare system and its ability to deal with
Covid-19 outbreaks. While healthcare system capacities vary substantially across (lower-income) countries, and
a variety of other factors, such as population age, also matter for a country’s ability to deal with an outbreak,
we specifically formulated it in this way for two reasons: (i) it gives us a clear reference point when interpreting
our findings and (ii) any evidence of vaccine nationalism/hoarding can be interpreted as a conservative estimate
(assuming it would be even higher without giving respondents the information that the healthcare system of the
other country has a lower capacity).

"Ideally, we would have randomized a number of different countries across scenarios, but this would have not
allowed us to analyze the findings by these varying countries because such a DCE design would have required
substantially more choicetasks. However, this design has the advantage that the decision-making set-up in the
DCE resembled the set-up in the behavioral games used to measure inequality aversion (me vs. an anonymous
partner, see below), but adds the HIC-LMIC cross-country dimension.

8Note that the attribute 'Risk of Covid-19 death’ explicitly refers only to the risk due to comorbidities and/or
lifestyle, not due to Age, which is why we include ’Age’ as a separate attribute.



in respondents’ international vaccine allocation preferences, as measured through the country

attribute, already controls for these factors.

The specific combination of hypothetical recipient profiles in the eight choice sets, i.e., the experi-
mental design, was selected based on statistical efficiency (’D-efficiency’) using the Ngene Software
under the assumption of weak priors for the main effects of the four attributes (ChoiceMetrics,
2018).2 The D-efficiency criterion is the most widely used metric for statistical efficiency in this
regard (Johnson et al., 2013; ChoiceMetrics, 2018; Ryan et al., 2012). The final combination
of recipient profiles in the eight choice sets is presented in Table Al in the Appendix. Power
calculations based on the procedure by Bekker-Grob et al. (2015) indicated that, with 80%
statistical power and an « of 0.05, we would be able to detect the main parameter effects informed

by conservative priors with a sample of N = 2,061 (see Table A2 in the Appendix).

2.3.2 Inequality aversion

Inequality aversion was measured using an online adaptation of the strategy-elicitation method by
Blanco et al. (2011), who quantified parameters for advantageous and disadvantageous inequality
aversion based on the theoretical model introduced by Fehr and Schmidt (1999).1° Advantageous
inequality aversion (also referred to as the guilt parameter) is therein defined as an individual’s
aversion to an unequal payoff distribution that is beneficial to them, while disadvantageous
inequality aversion (also, envy parameter) is defined as an individual’s aversion to an unequal
payoff distribution that is to their own disadvantage. We distinguish between these two types of
inequality aversion because they may predict support for redistribution in potentially different

ways, though evidence about the importance of this distinction is still relatively scarce.

For the measurement of inequality aversion, respondents participated in two incentivized be-
havioral games, in which they made decisions regarding the distribution of money between
themselves and another, anonymous, randomly assigned survey participant. We employed this
measurement approach, which in itself does not contain a cross-country dimension of inequality,
to investigate whether the resulting parameters of inequality aversion predict citizens’ real-world

resource allocation preferences across countries, as measured in the DCE.

The allocation games

Advantageous inequality aversion was measured based on respondents’ decisions in a modified
dictator game, in which they were asked to decide between different distributions of money
between themselves and another randomly assigned survey respondent (see Figure 2a). In each
of the eleven choice situations, they could choose between either a perfectly unequal distribution
(they receive 10 Euros and their randomly assigned partner receives nothing) or a perfectly equal

distribution, with increasing amounts (both, them and their partner receive 1/2/3/.../10 Euros

9Moreover, the design contained a built-in constraint for the attributes ’Age’ and 'Employment status’ so as
to avoid implausible combinations, i.e., an age of 80 was always be combined with not being employed. For the
calculation of the initial design in Ngene, the attribute 'Employment’ was dummy-coded as categorical (reference
category: Employed in essential services), while we assumed linear effects for the other three attributes. We report
results for both this initial design and for categorical effects of attributes.

10yWe slightly adjusted the games by using 10 instead of 20 Euros and by changing the setting to an online
survey as opposed to a University lab.



each). The level of advantageous inequality aversion was derived from the specific choice among
the eleven choice situations, in which the respondent first switched from the unequal to the equal
distribution. Specifically, the earlier a respondent switched to the egalitarian distribution, the
higher the level of advantageous inequality aversion. Thus, the resulting measure of advantageous
inequality aversion (guilt parameter) is rank-ordered with 12 different levels, coded such that a

greater numeric value corresponds to a greater level of advantageous inequality aversion.

Please make your decisions now:

Which distribution of money between you (shown In blue) and the other player (shown in red) do you
choose In each case? Please select for each of the 11 secenarios whether you choose the right or the left

distribution.
Left Right

Scenario 1: You: 10€, Other player: D€ O O You: O€, Other player: Q€
Scenario 2: You: 10€, Other player: DE O O You: 1€, Other player: 1€
Scenario 3: You: 10€, Other player: 0 O O You: 2€, Other playar: 2€
Scenario 4: You: 10€, Other player: D€ O O You: 3€, Other playar- 3€
Scenario 5: You: 10€, Other player. D€ O D You: 4€, Other player: 4€
Scenario 6: You: 10€, Other player: D€ O O You: 5€, Other player: 5€
Scenario 7: You: 10€, Other player: DE O O You: GE, Other player: GE
Scenario 8: You: 10€, Other player: 0 O O You: 7€, Other playar: 7€
Scenario 8: You: 10€, Other player: D€ G O You: 8€, Other playar- 8€
Scenario 10: You: 10€, Other player: 0€ O D You: 9€, Other player: D€
Scenario 11: You: 10€, Other player: 0€ O O You: 10€, Other player: 10€

(a) Modified dictator game

Please make your decisions now:

Would you (shown in blue) accept or reject such an offer from the other player (shown in red)? For each of
the 11 scenarios, please select whether you would refect or accept such an offer.

Accept cffer Reject offer
Scenarlo 1: You: O&; Other player: 108 O O
Scenario 2: You: 1€; Other player: 9€ O O
Scenarlo 3: You: 2€; Other player: 86 O O
Scenario 4: You: 3€; Other player: 7€ O @)
Beenario 5: You: 4€; Other player: 8¢ O O
Scenario 6: You: 5€; Other player: 5€ O O
Scenario 7: You: 6¢; Other player: 4€ € Q
Scenario B: You: 7€; Other player: 3€ O O
Scenario 9: You: 8C; Othar player: 2€ QO O
Scenario 10: You: 9€; Other player. 1€ O O
Scenario 11: You: 10€; Othar player: 0€ @ O

(b) Ultimatum game

Fig. 2. Decision screens in inequality aversion games. Notes: The figure shows translated versions of the final
(separate) decision screens in each game, as they appeared to respondents after the games had been explained in
detail on previous screens, including an example and the comprehension questions.

Disadvantageous inequality aversion was measured based on respondents’ decisions as second
movers in an ultimatum game, in which they had to decide whether to accept or reject different

hypothetical offers made by the first mover (see Figure 2b). The eleven choice situations covered



all possible hypothetical distributions of the 10 Euros between the respondent and the first mover,
in steps of 1 Euro (i.e., they receive 10 Euro, their partner receives nothing; they receive 9 Euros,
their partner receives 1 Euro; ...). Rejecting an offer would have always resulted in both players
receiving nothing. Only the first half of scenarios, i.e., the first six decisions, were relevant for the
measurement of disadvantageous inequality aversion (after that, the inequality turns to the favor
of the respondent). The level of disadvantageous inequality aversion was derived from the specific
choice among these six choice situations, in which the respondent first accepted the offer of the
first mover. Specifically, the later a respondent switched from rejecting to accepting the offer, the
higher the level of disadvantageous inequality aversion. The resulting measure of disadvantageous
inequality aversion (envy parameter) is rank-ordered with 6 different levels, coded such that a

greater numeric value corresponds to a greater level of disadvantegeous inequality aversion.!!

After the explanation of the two games and before respondents made their own decisions, they
had to answer two comprehension questions per game in order to assess whether they had
understood the choice situations and payout mechanisms. The comprehension questions asked
respondents, for one selected decision scenario, which amount of money the respondent and their
partner would receive, if the respondent chose the left /right distribution (accepted/rejected the
offer). Note also that this elicitation method relies on well-behaved preferences in the sense that
respondents only switch (at most) once, i.e., there is (at most) one switching point along the
relevant decisions in each game. We examine the extent to which respondents’ preferences are
well-behaved as well as the extent to which they correctly replied to the comprehension questions

in our empirical analysis (below).

Incentivized payouts

Respondents had a 10% chance of actually receiving the payout from either one of their own
choices or from one of the choices made by their randomly assigned partner, across the two games.
Thus, they could receive up to 10 Euros as a result of participating in the games. Payouts were
transferred to respondents’ accounts through the panel provider at the latest two weeks after
the end of the data collection. We explained the payout scheme and timing of the payouts to
respondents prior to the start of the game.'? Additionally, they were provided with a URL to a

more detailed, visualized explanation of the payout scheme after the completion of the survey.

Efficiency changes in modified dictator game

While in the ultimatum game, the total amount of money to be distributed is constant across
and within choice scenarios (always 10 Euros), the amount changes throughout the modified
dictator game: The left (unequal) distribution is always based on a total amount of 10 Euros,

but the amount being distributed on the right side changes in each choice scenario, starting

HRespondents who first switched at scenario 6 (the equal scenario) or at any point after that are all assigned
the highest level of disadvantageous inequality aversion on the 6-point scale. Note that only 3.47% of respondents
with well-behaved preferences and who passed the comprehension questions first switched after scenario 6.

12The payout randomization was done as follows: First, one of the 22 game scenarios across the two games was
randomly selected as the scenario to be paid out. Second, 5% of the survey respondents, who fully completed both
games, were randomly selected as *winners’. Third, the winners were randomly matched with another respondent
(among those not selected as winners) to be their anonymous game partner. The winners and their assigned game
partners were paid out the amount according to the winner’s decision in the randomly selected choice situation.
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at 0 Euro in the first scenario (both players receive 0 Euro) and then increasing incrementally
from scenario to scenario up until 20 Euro in the last scenario (both players receive 10 Euros).
While this incremental change in the game design is crucial to determine different levels of
advantageous inequality aversion, it may raise the concern that a second factor, namely efficiency,
may influence respondents choices in this game. To address this concern, we additionally use
two alternative measures of advantageous inequality aversion in the empirical analysis. The first
alternative measure is the mere binary choice a respondent made in the sixth scenario of the
modified dictator game (10]0 vs. 5|5), as here the amount to be distributed is identical on the left
and on the right side. The second alternative measure makes use of the second half of scenarios
in the ultimatum game, where the inequality is reversed again after Scenario 6 (see Figure 2b).
Thus, a potential switching (back) point in the second half of the ultimatum game may also
indicate advantageous inequality aversion (the earlier a respondent switches back to rejecting,

the higher their level of advantageous inequality aversion).

2.3.3 Other predictors of vaccine allocation preferences
FEconomic preferences

In addition to inequality aversion, we elicited respondents’ level of altruism, positive and negative
reciprocity, risk aversion and patience. For the measurement of these factors, we adapted the
items and measurement procedure from the German version of the Global Preference Module
(Falk et al., 2023; Falk et al., 2018): We used both (i) attitudinal measures that ask about
generally behaving in a certain way, and (ii) actual incentivized choices (such as donation decisions
in the case of altruism or lottery participation in the case of risk aversion).!®> These survey items
were standardized and then used to construct one final measure for each preference, based on
the weights for the survey items that emerged from the experimental validation procedure by
Falk et al. (2018, p.1653).14

Covid-19 related characteristics

To take into account respondents’ experiences with and attitudes towards the Covid-19 pandemic,
we measured their general threat perception of the pandemic using three items from Betsch
et al. (2021), their attitudes towards the Covid-19 vaccines (5C scale by Betsch et al. (2018),
henceforth referred to as the vaccination hesitancy index), and their own vaccination status at

the time of the survey.

Political orientation

To factor in respondents’ political orientation and their views towards the acting government,

we asked them about their party vote in the last national election (2017) and their trust in

13For positive reciprocity, we were only able to collect one of the two survey items intended to form the final
measure for positive reciprocity, due to feasibility constraints. Thus, for positive reciprocity we merely use this
single attitudinal measure in the empirical analysis.

!4The experimental validation procedure allowed Falk et al. (2018) to analyze which linear combination of the
different survey items performed best in predicting the corresponding behavior in an experimental setting in the
lab. We used these same identified weights to form our preference measures. Falk et al. (2018) conducted the
validation procedure with a German sample and thus, in the same country context as this study.
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the current national government (coalition of Christian and Social Democrats at the time).
Moreover, we collected information on respondents’ nationalistic attitudes and their hostility
towards foreigners using four selected items from Decker and Bréahler (2020), which were used to
compute a composite scale, henceforth referred to as right-wing extremism scale. Note that, in
our approach to consider respondents’ political orientation, we focus on the right rather than the
left end of the political spectrum, given that it was especially the right-wing ’Alternative fiir
Deutschland’ (AfD), which took the counterposition to the center and left parties throughout

the discussions about pandemic policies in Germany.

2.4 Empirical strategy

We investigate how respondents’ international vaccine allocation preferences, as identified through
their choices in the DCE, vary by their level of advantageous and disadvantageous inequality
aversion, as measured by respondents’ decisions in the modified dictator and ultimatum game.

The empirical analysis comprises the following steps:

In a first step, we utilize the data from the DCE to identify variation in respondents’ international
vaccine allocation preferences. To do so, we estimate a mixed logit model to assess the impact of
a hypothetical recipient’s country of residence and healthcare system capacity on the probability
of respondents prioritizing the recipient in the allocation decision, controlling for the other
three DCE attributes (age, Covid-19 mortality risk, employment situation). Mixed logit models
have the advantage of modeling parameter distributions rather than fixed parameters, therefore
explicitly capturing heterogeneity in respondents’ preferences. In order to further examine
this heterogeneity, we calculate the posterior respondent-level mixed-logit parameters for the
country attribute, which allow us to illustrate how respondents’ international vaccine allocation

preferences are distributed within our sample.!®

As a second step, we examine how this variation in respondents’ international vaccine allocation
preferences differs by their level of inequality aversion. To do so, we regress the posterior
respondent-level mixed-logit parameters for the country attribute (from step 1) on respondents’
level of advantageous and disadvantageous inequality aversion, using OLS regressions. As part of
this analysis, we also separately estimate the regression for the subsamples of respondents who
(i) correctly answered the comprehension questions and (ii) had well-behaved preferences in the
two games. Moreover, we examine robustness against alternative drivers of international vaccine
allocation preferences, including sociodemographic characteristics, political orientation, economic

preferences, and Covid-19 related factors (i.e., the variables outlined in Section 2.3.3).

Note that respondents’ vaccine allocation preferences were measured through binary choices
between who should be prioritized in the allocation process (the person from Germany or the
person from the lower-income country), rather than through decisions about the distribution of the
resource in question, as in the behavioral games to measure inequality aversion. However, given

that respondents made a series of eight consecutive choices, the resulting coefficient estimates

5To calculate respondent-level parameters, we apply the method proposed by Revelt and Train (2000),
implemented in the mixlogit STATA package by Hole (2007), which was used to estimate all these DCE analyses.
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yield a measure of distributional preferences between countries. For instance, a statistically
insignificant coefficient for the country attribute would suggest that hypothetical recipients
were treated equally in the allocation process, regardless of whether they are from Germany or
from a lower-income country, all else equal. The analysis described above then investigates how
the (un-)equal treatment of recipients from Germany versus lower-income countries varies by

respondents’ advantageous and disadvantageous inequality aversion.

3 Results

3.1 Sample characteristics

Table A3 in the Appendix reports basic characteristics for the 2,402 German survey respondents
included in our main analysis. The sample is largely representative of the German adult population
with respect to gender, age, education and federal state: Half of the survey participants are female
and the level of education is rather high, with almost 40% of respondents having completed at
least 12 years of education (German high school degree/University entry qualification).!® Almost
every second respondent is at least 50 years old, reflecting the age structure of the German
society. Roughly 14% of respondents live in one of the eastern German states of the former GDR.
In terms of pandemic-related characteristics, 18% of respondents had already received at least
their first dose of a Covid-19 vaccine at the time of taking the survey. This is in line with the
data reported by the European Centre for Disease Prevention and Control for Germany at the
time (ECDC, 2023). The perceived threat of the pandemic was relatively high (on average 5 on
a 7-point scale), in line with the survey data being collected in the midst of the second surge of

infections in Germany.

The next two sections first separately discuss the empirical patterns of the two main variables of

interest, namely international vaccine allocation preferences and inequality aversion.

3.2 Global Covid-19 vaccine allocation preferences

The findings from the DCE to elicit international vaccine allocation preferences are summarized
in Figure 3 below and in Table A4 in the Appendix. Figure 3 reports the results of conditional
and mixed logit models estimating the effect of the DCE attribute ’Country of residence and
healthcare system capacity’ on the probability of a hypothetical recipient being prioritized in the
allocation decision. The attribute is coded such that we are estimating the effect of a recipient
living in a lower income country rather than in Germany, i.e., Germany is the reference category.
The logit models control for the other three attributes in the DCE, namely the recipient’s
age, Covid-19 mortality risk and employment status. Estimated coefficients for all attributes

throughout different model specifications are reported in Table A4 in the Appendix.

16We observe a slight deviation from the Census population, mostly in terms of education, which is most likely
a result of excluding those participants who were strongly opposed to getting vaccinated against Covid-19.
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Fig. 3. DCE results: Effect of country attribute.

Notes: Shown are mixed and conditional logit estimates for the effect of the country attribute in the
DCE. For the coefficients of all attributes throughout different model specifications see Table A4 in the
Appendix. The dependent variable was an indicator variable for prioritizing a hypothetical recipient in
the DCE vaccine allocation decision. The mixed logit model was estimated in Stata using the mixlogit
command with 500 Halton draws and standard errors clustered at the respondent level (Hole, 2007). The
conditional logit model was estimated with standard errors clustered at the respondent level.

We find that, in the DCE vaccine allocation decision, survey respondents prioritize hypothetical
recipients from Germany over those from lower-income countries (Biower-income = —0.25 for the
mixed logit model and Siower-income = —0.13 for the conditional logit model). Both mixed and
conditional logit estimates are statistically significant at the 1% level, the former being larger
in magnitude than the latter. Since the actual values of the logit estimates are not incredibly
informative, we calculate marginal effects by means of predicted probabilities to obtain a more
meaningful interpretation of respondents’ allocation preferences. Doing so reveals that the
predicted probability of being prioritized to receive the vaccine is 1.7 percentage points lower
for citizens from lower-income countries than for German citizens, on average and all else equal.
Thus, the (German) survey respondents in our panel have a statistically clear and significant, but

substantively rather weak preference for prioritizing German citizens in the allocation process.

Taking into account the other attributes suggests that the hypothetical recipient’s mortality
risk and employment situation are, on average, also important predictors of survey respondents’
vaccine allocation preferences (differences in predicted probabilities vary between 5 and more
than 20 percentage points). Specifically, higher risk in terms of mortality and income losses
significantly increases the likelihood of being prioritized in the DCE vaccine allocation decision.
The hypothetical recipient’s age does not seem to have a linear statistically significant impact on

respondents’ considerations about how to allocate the vaccine.'”

70ne reason for this result could be that respondents incorporate age into their evaluation of the risk attribute.
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In sum, the DCE results suggest that, while being a less dominant determinant than mortality
risk or employment situation, a hypothetical recipient’s country of residence plays a statistically
significant role for respondents’ vaccine allocation preferences. The observed prioritization of
German citizens may be expected, given that respondents are themselves German and may be
subject to ingroup (and other) biases in this regard. Nevertheless, the country attribute is the
only attribute, for which respondents’ allocation preferences are not aligned with vulnerability
considerations, but rather against them. Importantly, the country attribute is also the attribute
where we observe the most heterogeneity in individual preferences: Figure 4 illustrates this
variation by mapping the distribution of respondent-level parameters retrieved from the mixed
logit results in Figure 3 or Table A4. The figure reveals that estimated parameters vary
substantially around the discussed mean of -0.25 (red dashed line). We propose that respondents’
inequality aversion may be an important factor in explaining this variation, which we lay out in

the next sections.

0.4+

0.3

Density

0.11

0.0

-5 -4 -3 -2 -1 0 1 2 3 4
Mixed-logit parameter distribution for a hypothetical recipient's country of residence = Lower-income country

Fig. 4. Distribution of posterior mixed-logit parameters for country attribute.
Notes: Shown is the distribution of the respondent-level posterior parameters retrieved from the mixed
logit model in Figure 3 or Table A4 (column 2) in the Appendix. Mixed logit parameters were retrieved
by, first, estimating the mixed logit model in Stata using the mixlogit command, and, second, predicting
parameters using the mixlbeta command (Hole, 2007). In both cases, 500 Halton draws were used. The
red dashed line indicates the average mixed logit parameter found in the sample, i.e., -0.25 as in Figure 3.
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3.3 Prevalence and nature of inequality aversion

Before examining the link between respondents’ international vaccine allocation preferences and
their inequality aversion, we first separately quantify the extent of inequality aversion in our

sample by analyzing respondents’ behavior in the modified dictator game and ultimatum game.

3.3.1 Comprehension checks and well-behaved preferences

Among the 2402 survey respondents, 2238 fully completed the modified dictator game and 2326
fully completed the ultimatum game (i.e., responded to the respective comprehension questions
and made a choice for all 11 decision scenarios). This corresponds to an attrition rate of between
4 and 7%, depending on the game. Considering only those who fully completed the respective
game, 72% correctly answered the comprehension questions for the ultimatum game and 79%
correctly answered the comprehension questions for the modified dictator game.'® Respondents
who passed the comprehension checks had significantly higher levels of education and were slightly
more likely to be female and younger than those who did not provide the correct answers to
these questions (see Tables A5 and A6 in the Appendix).

The elicitation method to measure inequality aversion underlying the two games relies on
respondents having well-behaved preferences in the sense that their switching points are consistent.
That is, if a respondent in the modified dictator game switches from the unequal offer (always
10]0) to the egalitarian offer at Scenario 3, i.e., at the offer (2|2), well-behaved preferences dictate
that they will also choose the egalitarian offer in Scenario 4 (3|3) and in all scenarios thereafter.
Thus, respondents are expected to switch only once throughout the eleven scenarios. Similarly,
for the ultimatum game, a respondent who accepts the offer at Scenario 3, i.e., at the offer
(2]8), should also accept at the offers (3|7), (4/6), and (5/5). Note that here a respondent with
well-behaved preferences might switch back (once) after the (5[5) scenario, since the inequality is

reversed in the second half of the ultimatum game.

Using these definitions to assess the degree of well-behaved preferences in our sample reveals that
86% of respondents have well-behaved preferences in the Modified dictator game and 89% have
well-behaved preferences in the Ultimatum game. Respondents with well-behaved preferences
had significantly higher levels of education and were slightly more likely to be female and older
than those without well-behaved preferences (see Tables A7 and A8 in the Appendix). Generally,
this relatively high proportion of respondents with well-behaved preferences and of those who
correctly answered the comprehension questions suggests that such elicitation methods also
work well in (i) unsupervised online surveys with (ii) a largely representative population sample.
Nevertheless, our empirical analyses (below) separately examined the subsamples of respondents
who correctly answered the comprehension questions and had well-behaved preferences, expecting

that result patterns will be more pronounced for those subgroups.

8The survey included two comprehension questions per game. In the ultimatum game, we included a third
question due to its different payout nature. For better comparability, the descriptive statistics in this section refer
just to the first two questions, but we report our main empirical findings also for all three comprehension questions.
The results remain the same for advantageous inequality aversion and are slightly less pronounced (with respect to
statistical significance) for disadvantageous inequality aversion (see Table A17 in the Appendix).
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3.3.2 Distribution of choices in games and levels of inequality aversion

Figure 5 shows respondents’ choices across the 11 scenarios of the modified dictator game (Figure
5a) and the corresponding levels of advantageous inequality aversion (ordered from low to high,
Figure 5b), determined by the scenario where respondents’ first switched to the egalitarian
offer. As expected, the proportion of respondents’ choosing the egalitarian offer over the unequal
offer (always 10|0) increases continuously, the higher the egalitarian offer (see Figure 5a). This
pattern is driven by respondents who passed the comprehension questions and have well-behaved
preferences (the vast majority of respondents). A relatively large proportion of almost 25% of
respondents already chose the egalitarian offer in the first choice scenario (0]0), where both they
and their partner would receive nothing. The largest jumps (i.e., additional respondents choosing
the egalitarian offer) are at scenario 2 (egalitarian offer is 1|1) and at scenario 6 (egalitarian
offer is 5|5), where in each case an additional 15% to 20% switched to the egalitarian offer. In
terms of the corresponding level of advantageous inequality aversion, this results in a distribution
where almost half of respondents exhibit a very high level of inequality aversion (the highest
or second highest level, i.e., they switch very early), another almost 20% exhibit a moderate
level of inequality aversion (i.e., they switch at 6|6), and only a relatively small proportion of
respondents exhibits lower levels of inequality aversion (i.e., they switch relatively late or never)
(see Figure 5b).

Figure 6 shows respondents’ choices across the 11 scenarios of the ultimatum game (Figure 6a)
and the corresponding levels of disadvantageous inequality aversion (ordered from low to high,
Figure 6b), determined by the scenario where respondents first accepted the offer. As expected,
the proportion of respondents accepting the offer increases continuously, the more equal the
offer and the more the respondent would receive, up until scenario 6, where both players would
receive 5 Euro (see Figure 6a). After that scenario, the inequality reverses and the proportion of
accepted offers drops again (note that this second half of the ultimatum game is not relevant
for the measurement of disadvantageous inequality aversion). This overall pattern is driven by
respondents who passed the comprehension checks and have well-behaved preferences (the vast
majority of respondents). A relatively large proportion of almost 30% of respondents already
accepted the first offer (0/10), where they would get nothing and the first mover would get
10 Euro. The largest jump (i.e., additional proportion of respondents accepting the offer) is
at scenario 6 (offer is 5|5), where an additional approximately 30% accepted the first mover’s
offer. In terms of the corresponding level of disadvantageous inequality aversion, this results in a
U-shaped distribution where almost 30% of respondents exhibit the lowest level of inequality
aversion (i.e., already accepted the first offer), another almost 40% of respondents exhibit the
highest level of inequality aversion (i.e., first accepted offer is at 5|5 or later), and only a relatively
small proportion of respondents exhibit more moderate levels of inequality aversion anywhere

in-between these two extremes (see Figure 6b).
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3.3.3 Correlates of inequality aversion

Inequality aversion may be related to other characteristics of survey respondents that also play a
role for their attitudes towards policy choices with distributional implications on the global level.
Thus, we briefly examine correlations between both types of inequality aversion and (i) basic
demographic and socioeconomic characteristics, (ii) other economic preferences, and (iii) political
orientation to subsequently control for potential confounders in the main analysis (see below,
Section 3.4). Moreover, examining potential correlates of advantageous and disadvantageous
inequality aversion gives us an empirical (in addition to the theoretical) indication about whether

and how these two forms of inequality aversion differ.

Figure 7 shows a heat map of pairwise polychoric correlation coefficients and statistical significance
levels between both types of inequality aversion and the above-mentioned characteristics of
survey respondents (positive/negative correlations printed in orange/blue). While the reported

correlation coefficients are relatively moderate in terms of magnitude, some clear patterns emerge.

Con
Advantageous 1A (Guilt) 011 0.05 -0.08 005 -0.05 024 003 -008 -0.03 0.08 -0.14 -0.09 003 - 050

Disadvantageous IA (Envy) 0.07 014 018 004 0.08 =012 001 0.01 0.08 014 0.08 014 -0.05

Fig. 7. Inequality aversion correlates (*** ** and * indicate significance at the 1, 5, and 10 percent level).

First, in terms of demographic and socioeconomic characteristics, we may expect inequality
aversion to vary by gender, age and socioeconomic status, as often observed with other types
of social preferences. We find that inequality aversion - regardless of the type - is positively
and significantly correlated with being female and being older, but negatively and significantly
correlated with socioeconomic status (education and household income). We do not observe any

significant variation in inequality aversion with respect to the former states of the GDR.

Second, inequality aversion belonging to the group of social preferences, we may expect it to
be correlated with other social (or generally economic) preferences. Figure 7 reveals a negative,
significant correlation between both types of inequality aversion and respondents’ level of patience.
For the other economic preferences, we find differential, sometimes clearly opposing, patterns,
most pronounced in the case of altruism: More altruistic individuals generally show higher
levels of advantageous inequality aversion (guilt parameter), but lower levels of disadvantageous
inequality aversion (envy parameter). For risk aversion, we observe a positive, statistically
significant correlation only with the envy parameter, and for positive (negative) reciprocity, we

find a positive (negative), statistically significant correlation only with the guilt parameter.

Third, in terms of political orientation, we may expect inequality aversion in general to be higher
the more left-leaning/less right-leaning a person is on the political spectrum. We find clearly

opposing correlations with the two elicited types of inequality aversion, suggesting differential
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dynamics of the guilt/envy parameter in this regard: Higher levels of the envy parameter are
positively and significantly correlated with the right-wing extremism scale and negatively with
trust in the German national government. In contrast, higher levels of the guilt parameter are
negatively and significantly correlated with the right wing extremist scale and with reporting to
have voted for the right wing party (’Alternative fiir Deutschland’, ’AfD’) at the last national
election in 2021.

These pairwise correlations provide empirical support for the theoretical distinction between
advantageous and disadvantageous inequality aversion. This becomes most visible through clearly
contrasting correlation patterns with especially altruism and political orientation, whereas both
types of inequality aversion show similar correlations with basic demographic and socioeconomic
characteristics. In line with these findings, we find a small, negative, statistically significant
correlation between both types of inequality aversion (correlation coefficient: -0.054).'° Impor-
tantly, given the correlation patterns in Figure 7, we control for most of these characteristics in
the main analysis examining inequality aversion as a determinant of international distribution

preferences (next section).

3.4 Global vaccine allocation preferences by inequality aversion

Combining the data from the behavioral games and the discrete choice experiment, we now
examine the variation in respondents’ international vaccine allocation preferences by their level

of advantageous and disadvantageous inequality aversion.

Figure 8 illustrates how the mixed-logit parameters for the country attribute (=lower-income
country), as shown in Figure 4, differ by respondents’ level of inequality aversion, as derived in
Figures 5 and 6. Specifically, shown are marginal effects for separately regressing the mixed-logit
parameters on categorically-coded variables of advantageous and disadvantageous inequality
aversion, among respondents with well-behaved preferences and those who have passed the
comprehension checks in the respective game. For the sake of a better comparison across the
two types of inequality aversion, advantageous inequality aversion (guilt parameter) was also
coded into six (instead of 12) categories by combining adjacent categories (see Figure A3 in the

Appendix for the same graph using the initial 12-point scale).

Figure 8 suggests that there is a substantial amount of variation in respondents’ international
vaccine allocation preferences by their level of inequality aversion and that the direction of
this heterogeneity depends on the type of inequality aversion. Higher levels of advantageous
inequality aversion, the guilt parameter, are associated with more support for prioritizing citizens
from lower-income countries, rather than German citizens, all else equal (left graph in Figure
8). In contrast, higher levels of disadvantageous inequality aversion, the envy parameter, are
associated with less support for allocating vaccines to hypothetical recipients from lower-income
countries (right graph in Figure 8). The effect of the envy parameter is less pronounced than the
effect of the guilt parameter and largely driven by those individuals with the highest level of

disadvantageous inequality aversion.

9Note that we do not calculate the actual model parameters as initially theorized by Fehr and Schmidt (1999).
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Fig. 8. Predictive margins of global vaccine allocation preferences by levels of inequality aversion.

Notes: Marginal effects are based on two OLS regressions. The dependent variables are in both cases the
posterior parameters for the country attribute (=lower-income country), shown in Figure 4 and obtained
from the mixed logit model in Figure 3 or column 2 of Table A4. The explanatory variables are categorical
variables of advantageous and disadvantageous inequality aversion, respectively. The regression was
conducted among respondents who passed the comprehension checks and had well-behaved preferences in
the respective games. The measure for advantageous inequality aversion was coded into a 6-point scale
(instead of 12, i.e., the previous levels 1 or 2 are now combined into the lowest level; 3 and 4, into the
second lowest; and so on) to make it comparable to disadvantageous inequality aversion.

These results allow us to decipher the weak, but statistically significant mean preference for
prioritizing German citizens in the DCE allocation decision, which we observed in Figure 3:
At lower levels of the guilt parameter and higher levels of the envy parameter, respondents
in our sample have a strong and statistically significant preference for allocating vaccines to
German citizens, rather than to citizens from lower-income countries, all else equal. In terms
of marginal effects: For a respondent with the lowest level of the guilt parameter (highest level
of the envy parameter), the predicted probability of prioritizing a hypothetical recipient in the
vaccine allocation decision is 9.61 (3.41) percentage points lower for a hypothetical recipient
from lower-income countries, on average and all else equal. Recall that, in the average sample,
the marginal effect was 1.7 percentage points. This preference for German recipients disappears
at higher levels of the guilt parameter and low/moderate levels of the envy parameter - up to
the point that the hypothetical recipient’s country of residence in the DCE becomes irrelevant
for respondents’ vaccine allocation decision. Note that across all levels of inequality aversion,
respondents never reveal a statistically significant allocation preference in favor of citizens in

lower-income countries.
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To assess the robustness of the heterogeneity in Figure 8, Table 1 reports the detailed results
of regressing the mixed-logit parameters for the country attribute on the (continuously coded)
guilt and envy parameter throughout a variety of specifications. The table reports standardized
regression coefficients for all included regressors, such that betas can be compared in magnitude
and should be interpreted as the effect of a one standard deviation increase/decrease on the log
odds of a hypothetical recipient being prioritized in the vaccine allocation decision. Columns
1 to 5 report the estimated effects of advantageous inequality aversion, columns 6 to 10 show
estimated effects for disadvantageous inequality aversion, and column 11 adds both forms of

inequality aversion at the same time.

Table 1 Standardized effects of inequality aversion on global vaccine allocation preferences

Dependent variable: Mixed-logit parameters for hypothetical recipient’s country of residence = lower-income country
1 () 3) (4) (5) (6) ©) ®) ) (10) (11)
Advantageous IA (guilt) 0.135"*  0.154***  0.162***  0.120""*  0.093*** 0.105***
(0.01)  (0.01)  (0.01)  (0.01) (0.01) (0.01)
Disadvantageous IA (envy) -0.097°**  -0.119™**  -0.107***  -0.085"**  -0.047" -0.042
(0.02) (0.02) (0.02) (0.02) (0.02) (0.02)
Female 0.018 0.013 0.028 0.029 0.011 0.014 0.019
(0.08) (0.08) (0.08) (0.08) (0.09) (0.08) (0.09)
Age group -0.049" -0.038 -0.000 -0.092"**  -0.105"**  -0.064"" -0.046
(0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03)
Education 0.082""*  0.058"" -0.024 0.034 0.021 -0.054™" -0.052"
(0.05) (0.05) (0.05) (0.05) (0.05) (0.05) (0.06)
CV19 vaccinated 0.007 -0.007 -0.001 0.034 0.020 0.023 0.013
(0.10) (0.10) (0.10) (0.11) (0.11) (0.10) (0.11)
Vaccine hesitancy index -0.029 0.009 0.070*** -0.044* -0.009 0.047 0.058"*
(0.05) (0.06) (0.06) (0.06) (0.06) (0.06) (0.06)
CV19 threat perception scale -0.028 -0.026 -0.018 -0.024 -0.025 -0.020 -0.006
(0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03)
Patience 0.049" 0.037 -0.001 0.005 0.039
(0.05) (0.05) (0.06) (0.05) (0.06)
Risk aversion -0.045" -0.045" -0.028 -0.032 -0.046
(0.06) (0.06) (0.06) (0.06) (0.06)
Neg. reciprocity -0.036 0.019 -0.045" 0.005 0.004
(0.05) (0.05) (0.05) (0.05) (0.05)
Pos. reciprocity -0.018 -0.006 -0.016 -0.006 -0.011
(0.02) (0.02) (0.03) (0.02) (0.03)
Altruism 0.144™*  0.073"** 0.172***  0.107""" 0.076™"
(0.05) (0.05) (0.05) (0.05) (0.06)
Trust in Government 0.036 0.008 0.021
(0.02) (0.02) (0.03)
RW extremism scale -0.304™** -0.294"*  -0.299"**
(0.04) (0.05) (0.05)
Voted AfD (2021) -0.080™** -0.126™*  -0.090"**
(0.15) (0.16) (0.18)
WB preferences & CC v v v v v v v v v
Observations 2244 1654 1643 1550 1525 2334 1584 1573 1482 1454 1247
R? 0.018 0.024 0.035 0.062 0.162 0.009 0.014 0.029 0.061 0.166 0.174
Adjusted R? 0.018 0.023 0.031 0.054 0.154 0.009 0.014 0.024 0.053 0.157 0.163

Notes: Shown are standardized OLS estimates. The dependent variable are the mixed-logit parameters for the country attribute (indicator variable
for country of residence = lower-income country), shown in Figure 4 and resulting from the mixed logit model in Figure 3 or column 2 of Table A4.
Advantageous and disadvantageous inequality aversion (as well as the other regressors) are coded as continuous variables. Standard errors in parentheses.
*p<0.1," p<0.05 " p<0.01.

The estimated effects of both types of inequality aversion are statistically significant at the
1%-level when initially added as only predictors (columns 1 and 6). In line with Figure 8, the guilt
parameter has a positive effect on respondents prioritizing citizens from lower-income countries
in the DCE vaccine allocation (Bgu: = 0.135), while the envy parameter has a negative, but
less pronounced effect (Benyy = —0.096). As expected, these effects become slightly larger in
magnitude when restricting the sample only to those respondents with well-behaved preferences

and who passed the comprehension checks (5gm-lt = 0.160, column 2; Benvy = —0.122, column 7).
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One may argue that other respondent characteristics could act as alternative, possibly confounding,
predictors of international vaccine allocation preferences. To assess this, we add three sets of
control variables to the regression: (i) socioeconomic and Covid-19 related variables (gender, age,
education, vaccination status, vaccination hesitancy, threat perception; columns 3 and 8), (ii)
other economic preferences (patience, risk aversion, positive and negative reciprocity, altruism;
columns 4 and 9), and (iii) political orientation (right-wing extremism scale, right-wing voting,

trust in the national government; columns 5 and 10).

We find that the guilt parameter reduces in magnitude to Bgy¢ = 0.097 (column 5), but remains
statistically significant at the 1%-level throughout all specifications. The envy parameter also
drops in magnitude and also in statistical significance to a borderline statistically significant effect
(Benvy = —0.048, p-value<0.1; column 10). These changes in the estimated coefficients occur in
both cases specifically when including other social preferences and political orientation in the
regression. In that regard, especially respondents’ degree of altruism, right-wing extremism, and
right-wing voting in the last national election are strong and statistically significant alternative

estimated predictors.

When including both inequality aversion parameters simultaneously in the regression (controlling
for all alternative predictors), the estimated effect of the envy parameter remains essentially
unchanged in magnitude, but loses statistical significance. The estimated effect of the guilt
parameter remains statistically significant at the 1%-level and is slightly larger in magnitude
(Bguitt = 0.114, column 11). This result is in line with the theoretical expectation of advantageous
inequality aversion playing a more important role for German citizens’ vaccine allocation prefer-
ences since Germany has a higher healthcare system capacity and had relatively more access to

Covid-19 vaccines than most lower-income countries at the time.

In sum, we provide evidence that (especially advantageous) inequality aversion seems to be an
important source of the observed variation in respondents’ preferences regarding the cross-country
allocation of Covid-19 vaccines. While specifically altruism and political orientation are other
major predictors, advantageous inequality aversion seems to capture a distinct dynamic that
may even offset parts of these other predictors’ effects (altruism and AfD-vote: see reductions in

magnitude from column 10 to 11).

3.5 Extensions and robustness checks

3.5.1 Efficiency-neutral coding of advantageous inequality aversion

)

In the modified dictator game, another factor, namely efficiency, may influence respondents
choices. To address this concern, we repeat the same analysis from Table 1 (columns 1-5, column
11) for the two alternative measures of the guilt parameter (second half of ultimatum game; merely
6th choice in modified dictator game). The results are reported in Table A9 in the Appendix.
For both alternative measures of the guilt parameter, we also find a positive and statistically
significant estimated impact on respondents prioritizing citizens from lower-income countries in
the DCE vaccine allocation decision (rather than to German recipients). The coefficients are

smaller in magnitude, but that may be expected, given that we are only using one of the 11 choice
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scenarios in the modified dictator game and only half of the scenarios in the ultimatum game,
respectively. The estimated effects remain robust across all estimated specifications including

the different sets of control variables.

3.5.2 Distribution-sensitive coding of inequality aversion

Given the non-normal distribution of advantageous and disadvantageous inequality aversion
in our sample, we repeat the main heterogeneity analysis from Table 1 and Figure 8, but now
encode measures for the guilt and envy parameter not only in terms of the consecutively ordered
levels, but also to reflect their actual distribution among the individuals in our sample. To
obtain measures of both types of inequality aversion that have a more or less equal proportion
of individuals on each segment (approximate quintiles), advantageous inequality aversion was
encoded into five levels (1-6 | 7 | 8-10 | 11 | 12) and disadvantageous inequality aversion was
encoded into five levels (1|2 | 3-4 | 5 | 6) (compare Figures 5 and 6 for the distribution). The
results of instead employing this distribution-sensitive coding of inequality aversion are reported
in Table A10 and in Figure A4 in the Appendix. The estimated effects in Table A10 are almost
identical to those in Table 1. Figure A4 additionally reveals that respondents’ preference against
allocating the vaccines to recipients in lower-income countries originates from the approximately
40% of the sample with the lowest (highest) guilt (envy) parameter, all else equal. For the
respective other sample cohorts, the country of residence of a hypothetical recipient in the DCE

does not have any statistically significant effect, all else equal.

3.5.3 Main analysis based on alternative logit model specifications

To rule out that the findings are an artifact of a certain way of specifying the initial logit model,

we repeat the core analysis from Table 1, using the other model specifications in Table A4.

First, the results of repeating the core analysis with parameters from a mixed-logit model without
the attribute age (since insignificant in the initial model) are reported in Table A1l. The
estimated coefficients and statistical significance of both forms of inequality aversion are almost

identical to the results of the core analysis, only that the magnitudes are even slightly larger.

Second, the results when instead estimating different conditional (rather than mixed) logit model
specifications are reported in Tables A12 and A13. Since conditional logit models assume fixed,
not random, parameters for attributes and levels, we can not calculate posterior parameter
distributions. Thus, we instead examine heterogeneity in the DCE results by including interactions
between (i) the country attribute and (ii) both forms of inequality aversion. Across all three
conditional logit models and varying specifications, the interaction effects of the guilt and envy
parameter remain robust in terms of direction, statistical significance and relative magnitude
(absolute magnitudes cannot be directly compared to those in Table 1 due to the different

estimation method).

Finally, we also estimate all of the above logit models and our main analysis for a subsample of
respondents that was not exposed to experimental treatments of an experiment on vaccination
intentions, which was also part of the survey. Specifically, the experiment tested the effectiveness

of different messages on respondents’ willingness to get vaccinated against Covid-19. The study
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found that the messaging was partly effective and reported only partially borderline statistically
significant average impacts. Still, the messages may have had an impact on respondents’ choices
in the DCE about the distribution of Covid-19 vaccines. Tables A14 and A15 therefore repeat the
main analyses with the subsample of respondents who had been randomly assigned to the control
group of the described experiment or were initially not exposed to any part of that experiment

because they had already been vaccinated against Covid-19.

The mixed and conditional logit models to estimate the effects of and parameter distribution for
the country attribute reveal the same pattern as the results found in the whole sample (see Table
A14). The only difference is that the negative impact of the country attribute is slightly lower in
statistical significance, which may be a result of the smaller sample. The results of repeating the
core analysis (i.e., Table 1) with this restricted sample also remain robust, with the exception
that (i) the impacts of both types of inequality aversion when included jointly are even larger in
magnitude and (ii) the impact of the envy parameter keeps its statistical significance throughout
all specifications (see Table A15).

3.5.4 Excluding straight-liners

A common issue in (online) surveys are the so-called ’straight-liners’, i.e., respondents who just
keep checking all the answers on the left or on the right due to a lack of attention or care in
filling out the survey. Straight-liners are especially relevant to examine in Likert Agree-Disagree
questions. Note that, in the behavioral games, a person who exclusively accepts/rejects or
exclusively chooses the egalitarian/unegalitarian distribution is not necessarily a straight-liner in
the described sense, but may just have a very high or very low level of inequality aversion, which
can also be observed in various previous elicitations of inequality aversion. Still, we examine
robustness of our findings when excluding potential straight-liners in the behavioral games and

report the results in Table A16 in the Appendix.

In the modified dictator game roughly a quarter of survey respondents exclusively chose the
egalitarian offer or the unegalitarian offer. In the ultimatum game roughly one fifth of respondents
exclusively accepted or rejected the hypothetical offer. When excluding all of these participants,
we find that the coefficients remain largely robust in terms of statistical significance, but are
slightly smaller than when considering the entire sample. The reduction in statistical significance
and magnitude affects only the findings for advantageous inequality aversion (guilt parameter).
This is to be expected for two reasons. First, we observed a large proportion of individuals
(almost 25%) with the highest level of the guilt parameter, i.e., who always chose the egalitarian
distribution in the modified dictator game and, thus, would here be identified as potential
straight-liners. Second, in the ultimatum game (i.e., when eliciting the envy parameter), the
exclusion of potential straight-liners is much less relevant, given that only the first half of choices

was used for quantifying disadvantageous inequality aversion.

We do not interpret these deviations as challenging the main findings, given that we have analyzed
actual comprehension questions, which serve as much better attention checks in this set-up and
which actual straight-liners would not have have passed. Moreover, actual straight-liner behavior

would probably not drive survey respondents’ answers when monetary incentives are involved.
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Finally, if these respondents were actual straight-liners, we would observe such a behavior also in
other survey questions, for instance, in the DCE. In the DCE, however, only 19 among the 2402
respondents exclusively chose either Person A or Person B, suggesting a very low proportion of
actual straight-liners in our sample. Thus, in the behavioral games, the observed choices most

likely present respondents’ actual preferences in the game.

4 Discussion and conclusion

Social preferences and inequality aversion in particular have been shown to play an essential role
for citizens’ support of redistributive policies at the national level and for the political parties
endorsing them (e.g., Epper et al., 2024; Fehr et al., 2024; Miiller and Renes, 2021; Almas et al.,
2020; Kerschbamer and Miiller, 2020; Fisman et al., 2017; Dhami and Nowaihi, 2010; Tyran and
Sausgruber, 2006). Our paper provides empirical evidence that this role of inequality aversion
extends to international-level distribution problems. We demonstrated this in the context of the
global allocation of Covid-19 vaccines, which was characterized by vaccine hoarding of the Global
North throughout the crucial periods of the pandemic. To that end, our contribution further
shows that inequality aversion is a crucial factor for citizens’ policy preferences even during a

global crisis they themselves are directly affected by, such as a pandemic.

Eliciting two different types of inequality aversion, advantageous and disadvantageous, we find
that they play opposing roles for citizens’ attitudes towards policies with global distributional
implications. While advantageous inequality aversion (the guilt parameter), is associated with
higher support for a more equitable global vaccine allocation, we find the opposite (though less

clear) association for disadvantageous inequality aversion (the envy parameter).

Our results further indicate that only those respondents at lower levels of the guilt parameter and
at the highest level of the envy parameter hold a strong and statistically significant preference
for prioritizing German citizens in the vaccine allocation, rather than citizens in lower-income
countries with less-equipped health-care systems. Especially advantageous inequality aversion
seems to capture a dynamic that is distinct from a variety of alternative predictors, including
demographic and socioeconomic characteristics, political orientation, other social preferences,
and Covid-19-related perceptions. Even if not causal by design, this documented heterogeneity is
meaningful: Respondents with the lowest level of the guilt parameter are roughly 10 percentage
points less likely to allocate the vaccine to a hypothetical recipient in a lower-income country

than to a German potential recipient.

Our contribution raises a number of valuable considerations in relation to existing and potential
future research: First, the results presented in this paper speak to the importance of distinguishing
between the two types of inequality aversion when trying to understand public preferences about
policy choices with distributional implications, both national and international (Epper et al.,
2024; Fehr et al., 2024; Kerschbamer and Miiller, 2020). To that end, it would be interesting for
future studies to systematically investigate how the two inequality aversion parameters differ in
their importance for national versus international distribution problems as well as for different

types of resources being (re)distributed. Relatedly, future research could identify whether there
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may be need for separate concepts of inequality aversion specifically for international distribution

problems or, generally, for different identifiers of in- and outgroups (Enke et al., 2023).

Second, additional evidence on the overall prevalence and distribution of both types of inequality
aversion parameters in large, population-representative samples would be helpful to improve
measurement, confirm important sociodemographic correlates, and obtain a better understanding
of their relation to each other. Comparing the different predictors in our study, we find that the
estimated impact of the guilt parameter is comparable in magnitude to those of altruism and
having voted for the AfD in the last national election, but smaller than the impact of general
right-wing extremist beliefs, which is clearly the strongest predictor of respondents’ support
for international (re-)distribution. More research in this regard would be useful to improve
our understanding of the relative importance of inequality aversion in relation to other factors,

including so far less examined factors, such as cognitive ability (Brun et al., 2023).

Third, the finding of respondents - across all levels of inequality aversion - never revealing a
statistically significant allocation preference in favor of citizens in lower-income countries raises
another interesting question. Specifically, how do the estimated effects of inequality aversion as a
predictor, but also the mere level of inequality aversion, vary by the (accuracy of) beliefs about
the actual degree of global inequality in the world? While we do not have the data to examine
this question within the scope of our study, it seems worthwhile to explore it in subsequent studies
- especially given that evidence on international distribution preferences and their predictors in
general is still scarce (Bechtel et al., 2014; Fehr et al., 2022).

From a policy perspective, our findings have implications way beyond the examined case of the
Covid-19 pandemic: Inequality aversion, in its different forms, likely plays a role also for other
global (re)distribution problems, for instance, the ongoing policy debates about international
aid, humanitarian or military assistance, or shouldering the costs of mitigating the consequences
of climate change. With many governments being under increasing financial pressure and
refocusing on national priorities, we provide nuanced insights about which voters are likely to

favor redistribution, characterizing inequality aversion as a central motive.
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Tables

Table A1 DCE design.

Choice set Age Employment status Country of residence and healthcare system capacity
1 40 years old No increased risk due to comorbidity and/or lifestyle Not employed Germany, with high healthcare system capacity
1 40 years old  Strongly increased risk due to comorbidity and/or lifestyle Employed and guaranteed income Developing country, with poor healthcare system capacity)
2 60 years old ~ Strongly increased risk due to comorbidity and/or lifestyle Employed and guaranteed income Germany, with high healthcare system capacity
2 60 years old  No increased risk due to comorbidity and/or lifestyle Employed in essential services Developing country, with poor healthcare system capacity)
3 60 years old Increased risk due to comorbidity and/or lifestyle Employed and income losses due to COVID-19 restrictions Germany, with high healthcare system capacity
3 80 years old Increased risk due to comorbidity and/or lifestyle Not employed Developing country, with poor healthcare system capacity
4 20 years old Increased risk due to comorbidity and/or lifestyle Employed in essential services Developing country, with poor healthcare system capacity
4 40 years old No increased risk due to comorbidity and/or lifestyle Employed and income losses due to COVID-19 restrictions Germany, with high healthcare system capacity
5 40 years old No increased risk due to comorbidity and/or lifestyle Employed in essential services Germany, with high healthcare system capacity
5 20 years old Tncreased risk due to comorbidity and/or lifestyle Not employed Developing country, with poor healthcare system capacity
6 20 years old  Strongly increased risk due to comorbidity and/or lifestyle Employed and income losses due to COVID-19 restrictions  Developing country, with poor healthcare system capacity
6 20 years old  No increased risk due to comorbidity and/or lifestyle Employed and guaranteed income Germany, with high healthcare system capacity
7 80 years old Tncreased risk due to comorbidity and/or lifestyle Not employed Developing country, with poor healthcare system capacity
7 60 years old Increased risk due to comorbidity and/or lifestyle Employed and income losses due to COVID-19 restrictions Germany, with high healthcare system capacity
8 40 years old No increased risk due to comorbidity and/or lifestyle Employed and guaranteed income Developing country, with poor healthcare system capacity
8 40 years old  Strongly increased risk due to comorbidity and/or lifestyle Employed in essential services Germany, with high healthcare system capacity

Notes: The experimental design was calculated in Ngene, determined as a D-efficient design based on weak priors for the main effects of the above attributes (without interactions). Statistical efficiency was measured by the D-optimality criterion

(D-error). The design contained a built-in constraint for the attributes *Age’ and '

. s0 as to avoid

i.e. an age of 80 will always be combined with not being employed. The attribute "Employment’ was

dummy-coded as categorical (reference category: employed in essential services), while we assumed linear effects for the other two attributes that have more than 2 categories (Risk and Age). This led to a total number of seven parameters to be

estimated.
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Table A2 Power calculations sensitivity analysis (assuming weak priors).

a= 1—p3= Constant I. Age II. Risk III. Employment IV. Country
A B C D1 D2 D3 E
0.1 0.6 750 1 64 383 718 786 681
0.05 0.6 1148 2 97 586 1099 1201 1042
0.025 0.6 1560 3 132 797 1494 1633 1416
0.01 0.6 2120 4 180 1082 2029 2219 1924
0.1 0.7 1039 2 88 530 995 1087 943
0.05 0.7 1499 3 127 765 1435 1569 1360
0.025 0.7 1966 4 167 1004 1882 2057 1784
0.01 0.7 2589 6 220 1322 2478 2710 2349
0.1 0.8 1436 3 122 733 1375 1503 1303
0.05 0.8 1969 4 167 1006 1885 2061 1787
0.025 0.8 2500 5 212 1277 2393 2617 2269
0.01 0.8 3197 6 271 1632 3060 3346 2901
0.1 0.9 2093 4 178 1068 2003 2190 1899
0.05 0.9 2728 5 232 1393 2611 2855 2475
0.025 0.9 3347 7 284 1709 3204 3503 3037
0.01 0.9 4146 8 352 2117 3969 4340 3763
Notes: Power calculations based on the procedure by (Bekker-Grob et al., 2015). The

attributes for Age and Risk are here continuous because they were assumed as continuous in

the initial calculation of the design in Ngene.
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Table A3 Sample characteristics.

Mean Sd  Min Max Observations
Female 0.49 0.50 0.00 1.00 2402
Age 18-29 0.17 0.37  0.00 1.00 2402
Age 30-39 0.17 0.38 0.00 1.00 2402
Age 40-49 0.19 0.39 0.00 1.00 2402
Age 50-59 0.22 0.42 0.00 1.00 2402
Age 60+ 0.25 0.44  0.00 1.00 2402
Low education 0.32 0.47  0.00 1.00 2387
Medium education 0.31 0.46 0.00 1.00 2387
High education 0.37 0.48 0.00 1.00 2387
Eastern German state 0.14 0.35 0.00 1.00 2402
CV19 vaccinated 0.18 0.39 0.00 1.00 2402
Vaccine hesitancy index (std) -0.00 0.89 -0.72  3.77 2402
CV19 threat perception scale 4.99 137 1.00 7.00 2401
Trust in Government 4.38 1.78 1.00 7.00 2402
Voted AFD (2021) 0.09 0.28 0.00 1.00 2340
RW extremism scale 2.72  1.00 1.00 5.00 2342
Altruism (std.) 0.00 0.83 -1.70 1.53 2380
Pos. reciprocity 9.47 1.89 1.00 11.00 2402
Neg. reciprocity (std.) 0.00 0.83 -1.30 2.30 2400
Risk aversion (std.) -0.00 0.73 -1.66  1.33 2397
Patience (std.) 0.01 0.82 -1.74 131 2234

Notes: The vaccination-related variables (vaccination status and vaccination hesitancy index)
and the right-wing extremism scale were collected in the second wave of the survey in April
2021 (along with the DCE and the MDG/UG), while all other variables had already been
collected in an earlier wave of the survey two months prior (February 2021).
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Table A4 DCE results: Effects of attributes across specifications.

Initial design Without Age

Clogit Mlogit Clogit Mlogit

DV: Prioritized in vaccine allocation (1) (2) (3) (4)

Covid-19 mortality risk

Covid-19 mortality risk (cont.) 0.68"** 1.53**
(0.02) (0.06)
Average Reference category
Increased risk 0.71%** 1.42%*
(0.04) (0.11)
Strongly increased risk 1.36*** 3.01%%*

(0.03) (0.14)

Employment situation

Not employed Reference category

Empl. (guaranteed income) 0.33*** 0.70*** 0.34*** 0.68**
(0.03) (0.06) (0.03) (0.06)

Empl. (income losses) 0.59** 1.21%* 0.61*** 1.01%+*
(0.03) (0.07) (0.03) (0.07)

Empl. (essential services) 1.25%* 2.70"* 1.26** 2.78**
(0.03) (0.11) (0.03) (0.14)

Country of residence

Germany Reference category
Lower-income country -0.13*** -0.25%* -0.14* -0.28***
(0.03) (0.06) (0.03) (0.06)
Age
Age (cont.) -0.02 0.05
(0.02) (0.05)
Alternative 2 0.04** 0.05 0.04** -0.02
(0.01) (0.03) (0.01) (0.03)
SD for random parameters: (1) (2) 3) (4)
Covid-19 mortality risk (cont.) 1.18**
(0.06)
Increased risk 2.66™**
(0.22)
Strongly increased risk 2,10
(0.11)
Empl. (guaranteed income) -0.07 0.01
(0.06) (0.05)
Empl. (income losses) -0.76%** 0.93**
(0.10) (0.09)
Empl. (essential services) 1.65% 1.89%*
(0.09) (0.13)
Lower-income country 1.96*** 1.91%*
(0.09) (0.09)
Age (cont.) 1.29%*
(0.08)
Observations 38432 38432 38432 38432
Pseudo R? 0.222 0.222
AIC 20744.862 18611.665 20744.862 18990.260
BIC 20804.759 18722.901 20804.759 19101.497
Log-likelihood -10365.43  -9292.83  -10365.43  -9482.13

Notes: Mixed logit (columns 2 and 4) and conditional logit (columns 1 and 3) estimates for the
effects of the different attributes and levels. The dependent variable was an indicator variable for
respondents prioritizing a certain hypothetical recipient in the DCE vaccine allocation decision. In
the first two columns, Age and Risk are included as continuous variables in both models (initial
assumption in DCE design). Since Age does not significantly affect respondents’ choices in both
models, columns 3 and 4 estimate the model without this attribute and include all others as
categorical. The mixed logit models were estimated with 500 Halton draws and standard errors
clustered at the respondent level. The Conditional Logit models were estimated with standard
errors clustered at the respondent level. Standard errors in parentheses. * p < 0.1, ** p < 0.05, ***
p<0.01.
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Table A5 Sample characteristics by MDG comprehension checks.

Comprehension check = 0

Comprehension check = 1

Sample average

Pairwise t-test

Variable N Mean/(SE) N Mean/(SE) N Mean/(SE)  Mean difference

Female 477 0.449 1761 0.496 2238 0.486 -0.048*
(0.023) (0.012) (0.011)

Age 18-29 477 0.170 1761 0.175 2238 0.174 -0.005
(0.017) (0.009) (0.008)

Age 30-39 477 0.161 1761 0.171 2238 0.169 -0.010
(0.017) (0.009) (0.008)

Age 40-49 477 0.178 1761 0.187 2238 0.185 -0.009
(0.018) (0.009) (0.008)

Age 50-59 477 0.220 1761 0.217 2238 0.218 0.003
(0.019) (0.010) (0.009)

Age 60+ 477 0.270 1761 0.250 2238 0.254 0.021
(0.020) (0.010) (0.009)

Low education 475 0.425 1748 0.279 2223 0.310 0.146%**
(0.023) (0.011) (0.010)

Medium education 475 0.284 1748 0.316 2223 0.309 -0.032
(0.021) (0.011) (0.010)

High education 475 0.291 1748 0.404 2223 0.380 -0.114%**
(0.021) (0.012) (0.010)

Notes: The value displayed for t-tests are the differences in the means across the groups.*** ** and * indicate significance

at the 1, 5, and 10 percent critical level.
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Table A6 Sample characteristics by UG comprehension checks.

Comprehension check = 0

Comprehension check = 1

Sample average

Pairwise t-test

Variable N Mean/(SE) N Mean/(SE) N Mean/(SE)  Mean difference

Female 659 0.457 1667 0.499 2326 0.487 -0.042*
(0.019) (0.012) (0.010)

Age 18-29 659 0.131 1667 0.182 2326 0.167 -0.051***
(0.013) (0.009) (0.008)

Age 30-39 659 0.162 1667 0.173 2326 0.170 -0.011
(0.014) (0.009) (0.008)

Age 40-49 659 0.179 1667 0.187 2326 0.185 -0.008
(0.015) (0.010) (0.008)

Age 50-59 659 0.244 1667 0.212 2326 0.221 0.032*
(0.017) (0.010) (0.009)

Age 60+ 659 0.284 1667 0.245 2326 0.256 0.038*
(0.018) (0.011) (0.009)

Low education 656 0.431 1655 0.268 2311 0.314 0.164%***
(0.019) (0.011) (0.010)

Medium education 656 0.296 1655 0.316 2311 0.310 -0.020
(0.018) (0.011) (0.010)

High education 656 0.273 1655 0.416 2311 0.376 -0.143***
(0.017) (0.012) (0.010)

Notes: The value displayed for t-tests are the differences in the means across the groups.*** ** and * indicate significance

at the 1, 5, and 10 percent critical level.
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Table A7 Sample characteristics by MDG well-behaved preferences.

Well-behaved pref. = 0

Well-behaved pref. = 1

Sample average

Pairwise t-test

Variable N Mean/(SE) N Mean/(SE) N Mean/(SE)  Mean difference

Female 304 0.438 1934 0.494 2238 0.486 -0.056*
(0.028) (0.011) (0.011)

Age 18-29 304 0.211 1934 0.168 2238 0.174 0.042%*
(0.023) (0.009) (0.008)

Age 30-39 304 0.194 1934 0.165 2238 0.169 0.029
(0.023) (0.008) (0.008)

Age 40-49 304 0.138 1934 0.192 2238 0.185 -0.054**
(0.020) (0.009) (0.008)

Age 50-59 304 0.197 1934 0.221 2238 0.218 -0.024
(0.023) (0.009) (0.009)

Age 60+ 304 0.260 1934 0.253 2238 0.254 0.007
(0.025) (0.010) (0.009)

Low education 302 0.454 1921 0.288 2223 0.310 0.166%**
(0.029) (0.010) (0.010)

Medium education 302 0.248 1921 0.319 2223 0.309 -0.071%*
(0.025) (0.011) (0.010)

High education 302 0.298 1921 0.393 2223 0.380 -0.095%**
(0.026) (0.011) (0.010)

Notes: The value displayed for t-tests are the differences in the means across the groups.

the 1, 5, and 10 percent critical level.
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Table A8 Sample characteristics by UG well-behaved preferences.

Well-behaved pref. =0  Well-behaved pref. =1 Sample average Pairwise t-test

Variable N Mean/(SE) N Mean/(SE) N Mean/(SE)  Mean difference

Female 252 0.440 2074 0.493 2326 0.487 -0.052
(0.031) (0.011) (0.010)

Age 18-29 252 0.214 2074 0.162 2326 0.167 0.053**
(0.026) (0.008) (0.008)

Age 30-39 252 0.202 2074 0.166 2326 0.170 0.036
(0.025) (0.008) (0.008)

Age 40-49 252 0.167 2074 0.187 2326 0.185 -0.020
(0.024) (0.009) (0.008)

Age 50-59 252 0.171 2074 0.228 2326 0.221 -0.057**
(0.024) (0.009) (0.009)

Age 60+ 252 0.246 2074 0.257 2326 0.256 -0.011
(0.027) (0.010) (0.009)

Low education 250 0.428 2061 0.300 2311 0.314 0.128%**
(0.031) (0.010) (0.010)

Medium education 250 0.260 2061 0.316 2311 0.310 -0.056*
(0.028) (0.010) (0.010)

High education 250 0.312 2061 0.383 2311 0.376 -0.071%*
(0.029) (0.011) (0.010)

Notes: The value displayed for t-tests are the differences in the means across the groups.***, ** and * indicate significance at
the 1, 5, and 10 percent critical level.
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Table A9 Standardized effects of inequality aversion on international vaccine allocation preferences:

Efficiency-neutral coding of advantageous inequality aversion

Dependent variable:

Mixed-logit parameters for hypothetical recipient’s country of residence = lower-income country

Alternative for Advant. TA:

2nd half of UG

6th choice in MDG

(1) ) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
Advantageous IA (guilt) (UG) 0.053**  0.054**  0.066™* 0.045* 0.037 0.055**
0.02)  (0.02)  (0.02)  (0.02)  (0.02)  (0.02)
Advantageous IA (guilt) (MDGG6) 0.127*  0.145"*  0.147**  0.105***  0.071***  0.076***
(0.07) (0.09) (0.09) (0.10) (0.09) (0.10)
Disadvantageous (envy) -0.059** -0.040
(0.02) (0.02)
Female 0.018 -0.004 -0.001 0.001 0.023 0.016 0.031 0.022
(0.08)  (0.09)  (0.08)  (0.08) (0.08)  (0.08)  (0.08)  (0.09)
Age group -0.095***  -0.106"**  -0.059**  -0.056** -0.044*  -0.035 0.002 -0.042
(0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03)
Education 0.060"* 0.040 -0.041 -0.046* 0.076™**  0.054** -0.028 -0.055*
(0.05) (0.05) (0.05) (0.05) (0.05) (0.05) (0.05) (0.06)
CV19 vaccinated 0.037 0.022 0.026 0.028 0.007 -0.008 -0.001 0.012
(0.11) (0.11) (0.10) (0.10) (0.10) (0.10) (0.10) (0.11)
Vaccine hesitancy index -0.046* -0.007 0.056** 0.056** -0.025 0.011 0.071** 0.058*
(0.06)  (0.06)  (0.06)  (0.06) (0.05)  (0.06)  (0.06)  (0.06)
CV19 threat perception scale -0.038 -0.041 -0.032 -0.031 -0.028 -0.026 -0.019 -0.007
(0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03)
Patience 0.005 0.002 -0.003 0.045* 0.034 0.034
(0.06) (0.05) (0.05) (0.05) (0.05) (0.06)
Risk aversion -0.030 -0.032 -0.033 -0.044*  -0.045* -0.045
(0.06) (0.06) (0.06) (0.06) (0.06) (0.06)
Neg. reciprocity -0.054** -0.000 0.003 -0.037 0.018 0.003
(0.05)  (0.05)  (0.05) (0.05)  (0.05)  (0.06)
Pos. reciprocity -0.010 -0.001 0.001 -0.019 -0.006 -0.012
(0.03) (0.02) (0.02) (0.02) (0.02) (0.03)
Altruism 0.186™*  0.117***  0.109*** 0.147*  0.078"*  0.082***
(0.05) (0.05) (0.05) (0.05) (0.05) (0.06)
Trust in Government 0.016 0.016 0.035 0.020
(0.02) (0.02) (0.02) (0.03)
RW extremism scale -0.301%  -0.293*** -0.306™*  -0.301***
0.05)  (0.05) 0.05)  (0.05)
Voted AfD (2021) -0.122%%  -0.124*** -0.081***  -0.091***
(0.16) (0.16) (0.15) (0.18)
‘WB preferences & CC v v v v ' v v v v v
Observations 1992 1529 1518 1430 1404 1404 2307 1654 1643 1550 1525 1247
R? 0.003 0.003 0.022 0.058 0.169 0.171 0.016 0.021 0.031 0.059 0.159 0.169
Adjusted R? 0.002 0.002 0.017 0.050 0.160 0.162 0.016 0.020 0.027 0.051 0.151 0.158

Notes: Shown are standardized OLS estimates. The dependent variable are the mixed-logit parameters for the country attribute (indicator variable for country of residence =

lower-income country), shown in Figure 4 and resulting from the mixed logit model in Figure 3 or column 2 of Table A4. The firs

ix columns employ the second half of choices

from the Ultimatum Game as an alternative (continuously coded) measure of advantageous inequality aversion to account for efficiency confounding concerns in the Modified
dictator game. The columns 7 to 12 employ purely the binary choice in the sixth scenario in the Modified disctator game (10J0 vs. 5[5) as an alternative measure of advantageous
inequality aversion. Standard errors in parentheses. * p < 0.1, ** p < 0.05, *** p < 0.01.
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Table A10 Standardized effects of inequality aversion on international vaccine allocation preferences:
Distribution-sensitive coding of inequality aversion

Dependent variable: Mixed-logit parameters for hypothetical recipient’s country of residence = lower-income country
m (2 ®3) 4) (5) (6) (M) (8 ) (10) (11)
Advantageous TA (guilt) (approx. quintiles) 0.112*** 0.127**  0.140* 0.101***  0.084™** 0.095***
(0.02) (0.03) (0.03) (0.03) (0.03) (0.03)
Disadvantageous (envy) (approx. quintiles) -0.099**  -0.122***  -0.109"** -0.085"**  -0.047* -0.046*
0.02)  (0.02)  (0.02)  (0.03)  (0.02)  (0.03)
Female 0.020 0.013 0.028 0.029 0.011 0.014 0.018
0.08)  (0.08)  (0.08) (0.08)  (0.09)  (0.08)  (0.09)
Age group -0.049*  -0.038 -0.001 -0.091%**  -0.104™**  -0.063** -0.045
(0.03)  (0.03)  (0.03) (0.03) (0.03) (0.03) (0.03)
Education 0.086**  0.059** -0.023 0.033 0.021 -0.053** -0.051*
(0.05)  (0.05)  (0.05) (0.05) (0.05) (0.05) (0.06)
CV19 vaccinated 0.009 -0.006 0.000 0.033 0.020 0.023 0.014
(0.10)  (0.10)  (0.10) (0.11) (0.11) (0.10) (0.11)
Vaccine hesitancy index -0.035 0.007 0.068*** -0.044* -0.009 0.047* 0.057*
(0.05) (0.06) (0.06) (0.06) (0.06) (0.06) (0.06)
CV19 threat perception scale -0.030 -0.028 -0.020 -0.025 -0.026 -0.021 -0.007
(0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03)
Patience 0.051* 0.039 -0.002 0.004 0.040
(0.05) (0.05) (0.06) (0.05) (0.06)
Risk aversion -0.046*  -0.046* -0.028 -0.032 -0.047*
(0.06) (0.06) (0.06) (0.06) (0.06)
Neg. reciprocity -0.041 0.016 -0.045* 0.005 0.001
(0.05)  (0.05) (0.05) (0.05) (0.05)
Pos. reciprocity -0.017 -0.006 -0.016 -0.006 -0.012
0.02)  (0.02) (0.03) (0.02) (0.03)
Altruism 0.151**  0.077*** 0.172***  0.106***  0.080***
(0.05) (0.05) (0.05) (0.05) (0.06)
Trust in Government 0.036 0.009 0.022
(0.02) (0.02) (0.03)
RW extremism scale -0.307% -0.294* -0.301**
(0.04) (0.05) (0.05)
Voted AfD (2021) -0.080"** -0.126™*  -0.091***
(0.15) (0.16)  (0.18)
‘WB preferences & CC v v v v v v v v v
Observations 2244 1654 1643 1550 1525 2334 1584 1573 1482 1454 1247
R? 0.013 0.016 0.029 0.058 0.161 0.010 0.015 0.029 0.061 0.166 0.172
Adjusted R? 0.012 0.015 0.024 0.051 0.152 0.009 0.014 0.025 0.053 0.157 0.161

Notes: Shown are standardized OLS estimates. The dependent variable are the mixed-logit parameters for the country attribute (indicator variable for country of residence =
lower-income country), shown in Figure 4 and resulting from the mixed logit model in Figure 3 or column 2 of Table A4. The measures for inequality aversion were coded not
merely in terms of the consecutively ordered level, but also to reflect the distribution of individuals in our sample (as parameters are not normally distributed). To obtain a scale
of inequality aversion that has a more (or less) equal proportion of individuals on each level, advantageous inequality aversion was coded into 5 levels as follows: 1-6 | 7 | 8-10 | 11 |
12. Disadvantageous inequality aversion was coded into 5 levels as follows: 1|2 | 3-4 | 5 | 6. Standard errors in parentheses. * p < 0.1, ** p < 0.05, *** p < 0.01.
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Table A11 Standardized effects of inequality aversion on international vaccine allocation preferences: Posterior
distribution based on mixed logit model without Age attribute.

Dependent variable:

Mixed-logit parameters for hypothetical recipient’s country of residence = lower-income country

1 2 3) () (5) (6) () ®) 9) (10) (11)

Advantageous IA (guilt) 0.135"*  0.154™**  0.160***  0.120"**  0.095"** 0.103"**
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01)

Disadvantageous IA (envy) -0.097***  -0.115***  -0.105"**  -0.082*** -0.044* -0.037
(0.01) (0.02) (0.02) (0.02) (0.02) (0.02)
Female 0.017 0.013 0.029 0.028 0.012 0.016 0.022
(0.08) (0.08) (0.08) (0.08) (0.08) (0.08) (0.09)

Age group -0.027 -0.020 0.016 -0.073***  -0.087***  -0.047" -0.026
(0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03)

Education 0.082***  0.060** -0.020 0.035 0.020 -0.053* -0.047
(0.05) (0.05) (0.05) (0.05) (0.05) (0.05) (0.06)
CV19 vaccinated 0.016 -0.001 0.005 0.037 0.022 0.025 0.015
(0.10) (0.10) (0.09) (0.10) (0.10) (0.10) (0.11)

Vaccine hesitancy index -0.024 0.009 0.069"** -0.041 -0.008 0.048" 0.060"*
(0.05) (0.05) (0.05) (0.05) (0.06) (0.06) (0.06)
CV19 threat perception scale -0.015 -0.013 -0.006 -0.014 -0.014 -0.009 0.004
(0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03)
Patience 0.046 0.034 0.005 0.010 0.040
(0.05) (0.05) (0.05) (0.05) (0.05)

Risk aversion -0.045" -0.044" -0.030 -0.034 -0.045
(0.06) (0.05) (0.06) (0.05) (0.06)
Neg. reciprocity -0.030 0.024 -0.041 0.008 0.009
(0.05) (0.05) (0.05) (0.05) (0.05)

Pos. reciprocity -0.017 -0.006 -0.015 -0.006 -0.011
(0.02) (0.02) (0.02) (0.02) (0.03)

Altruism 0.142***  0.071*** 0.167°* 0.1017* 0.074**
(0.05) (0.05) (0.05) (0.05) (0.06)
Trust in Government 0.045* 0.016 0.031
(0.02) (0.02) (0.03)

RW extremism scale -0.300"** -0.293"**  -0.297***
(0.04) (0.04) (0.05)

Voted AfD (2021) -0.069"* -0.117***  -0.080***
(0.15) (0.15) (0.17)

WB preferences & CC v v v v v v v v v

Observations 2244 1654 1643 1550 1525 2334 1584 1573 1482 1454 1247
R? 0.018 0.024 0.033 0.059 0.156 0.009 0.013 0.025 0.055 0.158 0.166
Adjusted R? 0.018 0.023 0.028 0.051 0.147 0.009 0.013 0.020 0.047 0.149 0.155

Notes: Shown are standardized OLS estimates. The dependent variable are the mixed-logit parameters for the country attribute (indicator variable
for country of residence = lower-income country), resulting from the mixed logit model in column 4 of Table A4. Advantageous and disadvantageous
inequality aversion (as well as the other regressors) are coded as continuous variables. Standard errors in parentheses. * p < 0.1, ** p < 0.05, ***
p <0.0L.
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Table A12 Effects of inequality aversion on international vaccine allocation preferences: Conditional logit model
initial design.

DV: Prioritized in vaccine allocation (1) (2) (3) (4) (5) (6) (7) (8) 9) (10)

Covid-19 mortality risk

Covid-19 mortality risk (cont.) 0.68"* 0.717* 0.82°* 0.70"* 0.80"* 0.85"* 0.86"* 0.85"* 0.87°* 0.90"*
(0.02) (0.02) (0.02) (0.02) (0.02) (0.03) (0.03) (0.03) (0.03) (0.03)

Employment situation

Not employed Reference category

Empl. (guaranteed income) 0.337 0.327" 0.317 0.32°" 0.29" 0.27° 0.28" 0.27° 0.27° 0.29"
(0.03) (0.03) (0.04) (0.03) (0.04) (0.04) (0.04) (0.04) (0.04) (0.05)

Empl. (income losses) 0.59"* 0.61°" 0.59"" 0.60""" 0.60""" 0.56""" 0.57"" 0.56""" 0.57"" 0.59"
(0.03) (0.03) (0.04) (0.03) (0.04) (0.05) (0.05) (0.05) (0.05) (0.05)

Empl. (essential services) 1.25% 1.28% 1.42° 1.26° 1.40%** 1.447 1.45% 1.447 1.447 1.53*
(0.03) (0.03) (0.04) (0.03) (0.04) (0.05) (0.05) (0.05) (0.05) (0.05)

Country of residence

Germany Reference category
Lower-income country -0.13*** -0.58"** -0.66** 0.08 0.15* -0.45** -0.52* -0.42* -0.25 0.50*
(0.03) (0.08) (0.11) (0.05) (0.07) (0.14) (0.21) (0.20) (0.28) (0.21)
Lower-income country x AdvIA (guilt) 0.10""" 0.13*% 0.13*" 0.14* 0.13" 0.10""" 0.117
(0.02) (0.02) (0.03) (0.03) (0.03) (0.03) (0.03)
Lower-income country x DisIA (envy) -0.06*" -0.07*" -0.07"" -0.06*" -0.07* -0.05"* -0.03
(0.01) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02)
Lower-income country x Female 0.06
(0.07)
Lower-income country x Age group -0.07""
(0.02)
Lower-income country x Education 0.08
(0.05)
Lower-income country x CV19 vaccinated 0.11
(0.09)
Lower-income country x Vaccine hesitancy index -0.05
(0.06)
Lower-income country x CV19 threat perception scale -0.01
(0.03)
Lower-income country x Patience 0.10*
(0.05)
Lower-income country x Risk aversion -0.10*
(0.05)
Lower-income country x Neg. reciprocity -0.07
(0.05)
Lower-income country x Pos. reciprocity -0.02
(0.03)
Lower-income country x Altruism 0.22%*
(0.05)
Lower-income country x Trust in Government 0.02
(0.02)
Lower-income country x RW extremist scale -0.427
(0.04)
Lower-income country x Voted AfD (2021) -0.53""
(0.18)
Age
Age (cont.) -0.02 -0.02 -0.03 -0.02 -0.04 -0.05 -0.05 -0.05 -0.04 -0.05
(0.02) (0.02) (0.03) (0.02) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03)
Alternative 2 0.04™ 0.04™ 0.05™ 0.04™ 0.06" 0.06™ 0.06™ 0.06™ 0.05" 0.06™"
(0.01) (0.01) (0.02) (0.01) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02)
‘WB preferences & CC v v v v v v v
Observations 38432 35904 26464 37344 25344 21552 21424 21552 20432 21136
Pseudo R* 0.222 0.235 0.275 0.229 0.268 0.284 0.286 0.285 0.290 0.312
AlIC 20744.862  19051.797  13308.266 19985.169 12871.488 10708.133 10620.732 10708.242 10079.457  10097.058
BIC 20804.759  19119.705 13373.734 20053.393 12936.611 10779.937 10716.400 10803.981 10190.405 10192.563
Loglikelihood -10365.43  -9517.90 -6646.13 -9984.58 -6427.74 -5345.07 -5298.37 -5342.12 -5025.73 -5036.53

Notes: Conditional Logit estimates for effects of the different attributes and levels (initial design, i.e., Age and Risk as continuous variables), including interaction effects for the
country of residence attribute. The dependent variable was an indicator variable for respondents prioritizing a certain hypothetical recipient in the DCE vaccine allocation decision.

The Conditional Logit models were estimated with standard errors clustered at the respondent level. Standard errors in parentheses. * p < 0.1, ** p < 0.05, *** p < 0.01.
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Table A13 Standardized effects of inequality aversion on international vaccine allocation preferences:
Conditional logit model without Age attribute.

DV: Prioritized in vaccine allocation (1) (2) (3) (4) (5) (6) (7) (8) 9) (10)
Covid-19 mortality risk
Increased risk 0.717* 0.75"* 0.88"* 0.73"* 0.86"* 0.93°* 0.937* 0.937* 0.92°* 0.98"*
(0.04) (0.04) (0.05) (0.04) (0.05) (0.05) (0.05) (0.05) (0.05) (0.06)
Strongly increased risk 1.36"** 1.43°* 1.64°** 1.39%** 1.60°** 1.70"** 1.70*** 1.70"** 1.72% 1.79%**
(0.03) (0.04) (0.05) (0.03) (0.05) (0.05) (0.05) (0.05) (0.05) (0.06)
Employment situation
Not employed Reference category
Empl. (guaranteed income) 0.34" 0.337* 0.327* 0.337* 0.317" 0.297 0.30"" 0.29"" 0.297* 0.317"
(0.03) (0.03) (0.04) (0.03) (0.04) (0.04) (0.05) (0.04) (0.05) (0.05)
Empl. (income losses) 0.61°" 0.62°* 0.62°* 0.62°* 0.63*"" 0.60""" 0.617" 0.60""" 0.60""" 0.63*""
(0.03) (0.04) (0.04) (0.04) (0.05) (0.05) (0.05) (0.05) (0.05) (0.05)
Empl. (essential services) 1.26" 1.29"* 143" 1.277 1427 146" 147 146" 146" 1.55"*
(0.03) (0.04) (0.04) (0.03) (0.04) (0.05) (0.05) (0.05) (0.05) (0.05)
Country of residence
Germany Reference category
Lower-income country -0.14%** -0.58"** -0.67°* 0.08 0.14* -0.46*** -0.53* -0.43* -0.26 0.49*
(0.03) (0.08) (0.11) (0.05) (0.07) (0.14) (0.21) (0.20) (0.28) (0.21)
Lower-income country x AdvIA (guilt) 0.10"" 0.13* 0.13* 0.14™ 0.13* 0.10" 0.117
(0.02) (0.02) (0.03) (0.03) (0.03) (0.03) (0.03)
Lower-income country x DisIA (envy) -0.06"* -0.07°" -0.07°" -0.06"* -0.07"" -0.05™* -0.03
(0.01) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02)
Lower-income country x Female 0.06
(0.07)
Lower-income country x Age group -0.07""
(0.02)
Lower-income country x Education 0.08
(0.05)
Lower-income country x CV19 vaccinated 0.11
(0.09)
Lower-income country x Vaccine hesitancy index -0.05
(0.06)
Lower-income country x CV19 threat perception scale -0.01
(0.03)
Lower-income country x Patience 0.10*
(0.05)
Lower-income country x Risk aversion -0.10*
(0.05)
Lower-income country x Neg. reciprocity -0.07
(0.05)
Lower-income country x Pos. reciprocity -0.02
(0.03)
Lower-income country x Altruism 0.22°*
(0.05)
Lower-income country x Trust in Government 0.02
(0.02)
Lower-income country x RW extremist scale -0.427"
(0.04)
Lower-income country x Voted AfD (2021) -0.53""
(0.18)
Alternative 2 0.04" 0.04" 0.05" 0.04" 0.06"* 0.06™* 0.06™* 0.06™* 0.05* 0.06™*
(0.01) (0.01) (0.02) (0.01) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02)
‘WB preferences & CC v v v v v v v
Observations 38432 35904 26464 37344 25344 21552 21424 21552 20432 21136
Pseudo R* 0.222 0.235 0.275 0.229 0.268 0.284 0.286 0.285 0.290 0.312
AlIC 20744.862  19051.797  13308.266 19985.169 12871.488 10708.133 10620.732 10708.242 10079.457  10097.058
BIC 20804.759  19119.705 13373.734  20053.393 12936.611 10779.937 10716.400 10803.981 10190.405 10192.563
Loglikelihood -10365.43 -9517.90 -6646.13 -9984.58 -6427.74 -5345.07 -5298.37 -5342.12 -5025.73 -5036.53

Notes: Conditional Logit estimates for effects of the different attributes and levels (Age excluded since insignificant in initial model, all others categorical), including interaction effects
for the country of residence attribute. The dependent variable was an indicator variable for respondents prioritizing a certain hypothetical recipient in the DCE vaccine allocation
decision. The Conditional Logit models were estimated with standard errors clustered at the respondent level. Standard errors in parentheses. * p < 0.1, ** p < 0.05, *** p < 0.01.
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Table A14 DCE results: Effects of attributes across specifications (among those not exposed to other
experimental treatment).

Initial design Without Age

Clogit Mlogit Clogit Mlogit

DV: Prioritized in vaccine allocation (1) (2) (3) (4)

Covid-19 mortality risk

Covid-19 mortality risk (cont.) 0.69*** 1.45%*
(0.03) (0.10)

Average Reference category

Increased risk 0.67** 1.31%%
(0.06) (0.17)

Strongly increased risk 1.39** 2.86™**

0.06)  (0.23)

Employment situation

Not employed Reference category

Empl. (guaranteed income) 0.33"* 0.67* 0.33™* 0.65"**
(0.05) (0.10) (0.05) (0.10)

Empl. (income losses) 0.63*** 1.207* 0.62"** 1.00%**
(0.06)  (0.12)  (0.06)  (0.11)

Empl. (essential services) 1.36%* 2.81%** 1.36™* 2.91%*

(0.06)  (0.19)  (0.06)  (0.25)

Country of residence

Germany Reference category

Lower-income country -0.11* -0.22* -0.10* -0.21*
(0.05) (0.09) (0.05) (0.10)

Age
Age (cont.) 0.01 0.04
(0.04) (0.08)
Alternative 2 0.06* 0.05 0.06* -0.01
(0.03) (0.05) (0.03) (0.05)
SD for random parameters: (1) (2) (3) (4)
Covid-19 mortality risk (cont.) 1.01%*
(0.08)
Increased risk 245"
(0.37)
Strongly increased risk 1.77%*
(0.19)
Empl. (guaranteed income) 0.06 -0.06
(0.06) (0.06)
Empl. (income losses) 0.91* 1.03**
(0.16) (0.15)
Empl. (essential services) 1.71%* 1.89**
(0.16) (0.21)
Lower income country 1.85%* 1.82%*
(0.14) (0.15)
Age (cont.) 1.23%
(0.13)
Observations 13392 13392 13392 13392
Pseudo R? 0.233 0.233
AIC 7137.222  6490.193 7137.222 6597.120
BIC 7189.739 6587.724 7189.739 6694.652
1 -3561.61 -3232.10 -3561.61 -3285.56

Notes: Mixed logit (columns 2 and 4) and conditional logit (columns 1 and 3) estimates for
the effects of the different attributes and levels. The sample was restricted to respondents that
were not exposed to any experimental treatments from anohter experiment. The dependent
variable was an indicator variable for respondents prioritizing a certain hypothetical recipient
in the DCE vaccine allocation decision. In the first two columns, Age and Risk are included
as continuous variables in both models (initial assumption in DCE design). Since Age does
not significantly affect respondents’ choices in both models, columns 3 and 4 estimate the
model without this attribute and include all others as categorical. The mixed logit models
were estimated with 500 Halton draws and standard errors clustered at the respondent level.
The Conditional Logit models were estimated with standard errors clustered at the respondent
level. Standard errors in parentheses. * p < 0.1, ** p < 0.05, *** p < 0.01.
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Table A15 Standardized effects of inequality aversion on international vaccine allocation preferences (among

those not exposed to other experimental treatments).

Dependent variable:

Mixed-logit parameters for hypothetical recipient’s country of residence = lower-income country

(©) 2 3) (4) (5) (6) M ®) 9) (10) (11)
Advantageous IA (guilt) 0.130***  0.159***  0.161** 0.088" 0.063 0.142***
(0.02) (0.02) (0.02) (0.02) (0.02) (0.02)
Disadvantageous IA (envy) -0.096""*  -0.135"**  -0.132"**  -0.107*" -0.090%* -0.098™*
(0.02) (0.03) (0.03) (0.03) (0.03) (0.03)
Female 0.017 0.032 0.034 0.053 0.051 0.036 0.049
(0.12) (0.13) (0.13) (0.13) (0.14) (0.13) (0.14)
Age group -0.128""*  -0.110"*  -0.082* -0.135"*  -0.143***  -0.109"  -0.125"*
(0.04) (0.05) (0.05) (0.05) (0.05) (0.05) (0.05)
Education 0.029 0.004 -0.062 -0.045 -0.044 -0.103** -0.097*
(0.08) (0.08) (0.08) (0.08) (0.09) (0.09) (0.09)
CV19 vaccinated -0.006 -0.040 -0.042 0.043 0.021 0.016 -0.005
(0.13) (0.13) (0.13) (0.13) (0.13) (0.13) (0.14)
Vaccine hesitancy index -0.079" -0.025 0.009 -0.073 -0.016 0.026 0.001
(0.09) (0.09) (0.09) (0.09) (0.10) (0.10) (0.10)
CV19 threat perception scale 0.053 0.054 0.061 0.080* 0.066 0.055 0.094**
(0.05) (0.05) (0.05) (0.05) (0.05) (0.05) (0.05)
Patience 0.082" 0.079" 0.036 0.044 0.074
(0.08) (0.08) (0.09) (0.08) (0.09)
Risk aversion -0.085" -0.074 -0.097"* -0.084* -0.073
(0.09) (0.09) (0.09) (0.09) (0.10)
Neg. reciprocity -0.050 -0.015 -0.037 -0.018 -0.029
(0.08) (0.08) (0.08) (0.08) (0.09)
Pos. reciprocity -0.024 -0.026 0.006 -0.001 -0.052
(0.04) (0.04) (0.05) (0.04) (0.05)
Altruism 0.164™** 0.081* 0.159*** 0.074 0.045
(0.09) (0.09) (0.09) (0.09) (0.10)
Trust in Government 0.003 -0.011 -0.014
(0.04) (0.04) (0.04)
RW extremism scale -0.234*** -0.218"*  -0.224"**
(0.07) (0.08) (0.08)
Voted AfD (2021) -0.093"* -0.177 -0.131%**
(0.25) (0.25) (0.29)
WB preferences & CC v v v v v v v v v
Observations 775 562 559 530 524 811 535 531 500 494 421
R? 0.017 0.025 0.047 0.084 0.144 0.009 0.018 0.051 0.094 0.176 0.196
Adjusted R? 0.016 0.023 0.035 0.063 0.119 0.008 0.016 0.038 0.071 0.151 0.164

Notes: Shown are standardized OLS estimates. The dependent variable are the mixed-logit parameters for the country attribute (indicator variable
for country of residence = lower-income country), resulting from the mixed logit model in column 2 of Table A14. Advantageous and disadvantageous
inequality aversion (as well as the other regressors) are coded as continuous variables. Standard errors in parentheses. * p < 0.1, ** p < 0.05,

p < 0.01.
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Table A16 Standardized effects of inequality aversion on international vaccine allocation preferences: Excluding
potential straight-liners
Dependent variable: Mixed-logit parameters for hypothetical recipient’s country of residence = lower-income country
moe e W e ®  ®m ® ©
Advantageous TA (guilt) 0.087** 0.130***  0.143*** 0.088"**  0.074** 0.060
(0.01) (0.02) (0.02) (0.02) (0.02) (0.02)
Disadvantageous IA (envy) -0.083***  -0.110"** -0.099*** -0.084**  -0.055*  -0.075**
(0.02) (0.03) (0.03) (0.03) (0.03) (0.03)
Female 0.019 0.002 0.013 0.022 0.001 0.008 -0.009
(0.09) (0.09) (0.09) (0.10) (0.10) (0.10) (0.12)
Age group -0.066**  -0.069**  -0.024 -0.091**  -0.098"™**  -0.063"* -0.029
(0.03) (0.03) (0.03) (0.03) (0.04) (0.04) (0.05)
Education 0.092***  0.058* -0.019 0.037 0.029 -0.045 -0.019
(0.06) (0.06) (0.06) (0.06) (0.06) (0.06) (0.08)
CV19 vaccinated -0.007 -0.016 -0.011 0.054* 0.030 0.031 0.034
(0.11)  (0.11)  (0.11) (0.13) (0.13) (0.12) (0.15)
Vaccine hesitancy index -0.051* -0.011 0.052* -0.041 -0.017 0.036 0.033
(0.06) (0.07) (0.07) (0.07) (0.07) (0.07) (0.09)
CV19 threat perception scale -0.049* -0.045 -0.027 -0.031 -0.038 -0.028 -0.035
(0.04) (0.04) (0.03) (0.04) (0.04) (0.04) (0.05)
Patience 0.035 0.033 -0.023 -0.016 -0.006
(0.06) (0.06) (0.06) (0.06) (0.08)
Risk aversion -0.018 -0.026 -0.037 -0.040 -0.052
(0.07) (0.06) (0.07) (0.07) (0.09)
Neg. reciprocity -0.013 0.036 -0.069** -0.017 0.002
(0.06) (0.06) (0.06) (0.06) (0.08)
Pos. reciprocity -0.038 -0.020 -0.013 -0.011 -0.029
(0.03) (0.03) (0.03) (0.03) (0.04)
Altruism 0.205**  0.124*** 0.158***  0.099***  0.124***
(0.06) (0.06) (0.06) (0.06) (0.08)
Trust in Government 0.040 0.001 0.021
(0.03) (0.03) (0.04)
RW extremism scale -0.285*** -0.291%*  -0.284**
(0.05) (0.05) (0.07)
Voted AfD (2021) -0.074** -0.118**  -0.055
(0.17) (0.18) (0.23)
WB preferences & CC v v v v v v v v v
Observations 1676 1242 1235 1173 1153 1842 1180 1170 1096 1078 663
R? 0.008 0.017 0.036 0.074 0.164 0.007 0.012 0.028 0.057 0.157 0.164
Adjusted R? 0.007 0.016 0.030 0.064 0.153 0.006 0.011 0.023 0.047 0.145 0.143

Notes: Shown are standardized OLS estimates. The dependent variable are the mixed-logit parameters for the country attribute (indicator variable for country of residence
= lower-income country), shown in Figure 4 and resulting from the mixed logit model in Figure 3 or column 2 of Table A4. Advantageous and disadvantageous inequality
aversion (as well as the other regressors) are coded as continuous variables. In all regressions, we excluded individuals who in all 11 scenarios of the respective game chose

either lusively the right or
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Table A17 Standardized effects of inequality aversion on international vaccine allocation preferences:
Additional comprehension check in UG.

Dependent variable:

Mixed-logit parameters for hypothetical recipient’s country of residence = lower-income country

no® e W o © ® @ ) )
Advantageous IA (guilt) 0.135™*  0.154™*  0.162***  0.120"**  0.093*** 0.108"**
0.01)  (0.01)  (0.01)  (0.01) (0.01) (0.02)
Disadvantageous IA (envy) -0.097***  -0.097***  -0.089"**  -0.057" -0.026 -0.029
(0.02) (0.02) (0.02) (0.02) (0.02) (0.02)
Female 0.018 0.013 0.028 0.047 0.034 0.032 0.046
(0.08)  (0.08)  (0.08) (0.10)  (0.11)  (0.10) (0.11)
Age group -0.049* -0.038 -0.000 -0.081**  -0.087** -0.026 -0.026
0.03)  (0.03) (0.03) (0.04) (0.04) (0.04) (0.04)
Education 0.082***  0.058"* -0.024 0.005 -0.016 -0.088"**  -0.100***
0.05)  (0.05) (0.05) (0.07) (0.07) (0.07) (0.07)
CV19 vaccinated 0.007 -0.007 -0.001 0.026 0.025 0.037 0.031
(0.10) (0.10) (0.10) (0.14) (0.14) (0.13) (0.13)
Vaccine hesitancy index -0.029 0.009 0.070"** -0.071*" -0.028 0.053 0.056
0.05)  (0.06) (0.06) (0.07) (0.07) (0.07) (0.08)
CV19 threat perception scale -0.028 -0.026 -0.018 -0.022 -0.026 -0.019 -0.014
0.03)  (0.03)  (0.03) (0.04)  (0.04)  (0.04) (0.04)
Patience 0.049" 0.037 0.028 0.020 0.054
(0.05)  (0.05) 0.07)  (0.06) (0.07)
Risk aversion -0.045* -0.045* -0.058*  -0.075"*  -0.081**
(0.06) (0.06) (0.08) (0.07) (0.07)
Neg. reciprocity -0.036 0.019 -0.019 0.028 0.024
(0.05) (0.05) (0.07) (0.06) (0.07)
Pos. reciprocity -0.018 -0.006 0.001 0.004 -0.002
(0.02) (0.02) (0.03) (0.03) (0.03)
Altruism 0.144***  0.073*** 0.182*** 0.106**~ 0.077**
(0.05)  (0.05) 0.07)  (0.06) (0.07)
Trust in Government 0.036 0.011 0.031
(0.02) (0.03) (0.03)
RW extremism scale -0.304"** -0.328"  -0.318"**
(0.04) (0.06) (0.06)
Voted AfD (2021) -0.080"** -0.142***  -0.112***
(0.15) (0.20) (0.21)
WB preferences & CC v v v v v v v v v
Observations 2244 1654 1643 1550 1525 2334 981 978 933 918 822
R? 0.018 0.024 0.035 0.062 0.162 0.009 0.009 0.022 0.061 0.197 0.203
Adjusted R? 0.018 0.023 0.031 0.054 0.154 0.009 0.008 0.015 0.048 0.184 0.187

Notes: Shown are standardized OLS estimates. The dependent variable are the mixed-logit parameters for the country attribute (indicator variable
for country of residence = lower-income country), shown in Figure 4 and resulting from the mixed logit model in Figure 3 or column 2 of Table
A4. Advantageous and disadvantageous inequality aversion (as well as the other regressors) are coded as continuous variables. The comprehension
questions for the Ultimatum game contain an additional third question. Standard errors in parentheses. * p < 0.1, ** p < 0.05, *** p < 0.01.
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Fig. Al. Period of data collection.
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Welche der folgenden Personen sollte den Impfstoff jetzt erhalten, Person A oder Person B?

Person B

Alter 20 Jahre alt “ 40 Jahre alt

Risiko der Person, an Erhohtes Risiko aufgrund von “ Kein erhohtes Risiko aufgrund

Person A

COVID-19 zu sterben Vorerkrankungen oder Lebensstil von Vore!ggzr;ksliltwi?en oder

Beruf mit Einkommensverlusten

Beruf (z.B. Gesundheitspersonal, B
durch COVID-Beschrankungen

Systemrelevanter Sektor
Supermarkt-Angestellte)

Wohnort und Kapazitat des
Gesundheitssystem Gesundheitssystems

Deutschland, mit hoher Kapazitat
des Gesundheitssystems
(z.B., Indien, Nigera, Bolivien)

Entwicklungsland, mit niedriger “

Person A Person B

lhre Entscheidung: O O

Fig. A2. Exemplary choice scenario (as shown to respondents in German).
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Fig. A3. Predictive margins of international vaccine allocation preferences by levels of inequality aversion (initial
12-point scale).

Notes: Marginal effects are based on two OLS regressions. The dependent variables are in both cases
the posterior parameters for the country attribute (=lower-income country), shown in Figure 4 and
obtained from the mixed logit model in Figure 3 or column 2 of Table A7. The explanatory variable was
a categorical variable of advantageous inequality aversion, in its initial 12-point scale. Results shown for
respondents who passed the comprehension questions and had well-behaved preferences in the Modified

dictator game.
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Fig. A4. Predictive margins of international vaccine allocation preferences by levels of inequality aversion
(distribution-sensitive coding).

Notes: Marginal effects are based on two OLS regressions. The dependent variables are in both cases the
posterior parameters for the country attribute (=lower-income country), shown in Figure 4 and obtained
from the mixed logit model in Figure 3 or column 2 of Table A7. The explanatory variable were categorical
variables of both types of inequality aversion. The measures for inequality aversion were coded not merely
in terms of the consecutively ordered level, but also to reflect the distribution of individuals in our sample
(as parameters are not normally distributed). To obtain a scale of inequality aversion that has a more
(or less) equal proportion of individuals on each level, advantageous inequality aversion was coded into 5
levels as follows: 1-6 | 7 | 8-10 | 11 | 12. Disadvantageous inequality aversion was coded into 5 levels as
follows: 1|2 |3-4]5| 6. Results shown for respondents who passed the comprehension questions and
had well-behaved preferences in the respective game.
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