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This paper investigates two research questions. First, we examine the impact of the negative

socioeconomic shock of the COVID-19 pandemic on generosity towards different types of

recipients, and changes in generosity as the shock worsens over time. This is carried out by

analysing the responses of 1255 US citizens to four dictator games played over 8 weeks of the

early stages of the COVID-19 pandemic, corresponding to four different recipients: relatives,

neighbours, strangers, and the state. Second, we investigate whether the order in which the

games are played create a framing effect that influences social preferences in terms of

generosity towards the different recipients. Results capture an increase in generosity despite

the worsening pandemic, indicating strong perceived increasing marginal benefits of gener-

osity in times of hardship. There is significant heterogeneity in the effects of additional

regressors, such as perceived contagion risk, on the likelihood and amount donated to

strangers, family members, or the government. At the same time, some significant effects of

framing bring new evidence regarding the stability of social preferences.

https://doi.org/10.1057/s41599-022-01200-w OPEN

1 University College of London, UCL Bartlett School of Environment, Energy and Resources, Central House, 14 Upper Woburn Place, London WC1H 0NN, UK.
✉email: l.lotti@ucl.ac.uk

HUMANITIES AND SOCIAL SCIENCES COMMUNICATIONS | (2022)9:189 | https://doi.org/10.1057/s41599-022-01200-w 1

12
34

56
78

9
0
()
:,;

http://crossmark.crossref.org/dialog/?doi=10.1057/s41599-022-01200-w&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1057/s41599-022-01200-w&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1057/s41599-022-01200-w&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1057/s41599-022-01200-w&domain=pdf
http://orcid.org/0000-0001-5681-2276
http://orcid.org/0000-0001-5681-2276
http://orcid.org/0000-0001-5681-2276
http://orcid.org/0000-0001-5681-2276
http://orcid.org/0000-0001-5681-2276
mailto:l.lotti@ucl.ac.uk


Introduction

During the Second World War, thousands of citizens pro-
tected European Jews from the Holocaust. The “Righteous
Among the Nations” bravely put their lives and their

families’ lives at risk, saving neighbours, friends, as well as perfect
strangers from an atrocious destiny through acts of altruism.
Although such generous acts are generally overshadowed by the
grave crimes against humanity during the war, indeed many other
circumstances in history—for example, natural disasters such as
the 2004 Indian Ocean Tsunami—have revealed how altruism
and generosity flourish during hard times. This provides a strong
indication for the proliferation—in some capacity—of positive
social preferences amidst a negative socioeconomic shock.

The COVID-19 pandemic is a unique epidemiological event in
modern times with severe socioeconomic consequences, pre-
senting an academic opportunity to investigate social preferences
within the context of negative socioeconomic shocks. Prolonged
isolation through virus containment measures, and its direct
economic consequences, along with fear inflicted through unre-
lenting media coverage of increasing deaths likely affected social
preferences in different ways. In fact, mixed outcomes have been
witnessed; whilst positive altruistic behaviours were rife (e.g. large
donations to hospitals for ventilators, shopping for neighbours in
high-risk categories), other actions such as not complying with
lockdown regulations were displays of self-oriented preferences.

This paper analyses altruism trends and the stability of social
preferences during the COVID-19 pandemic in the United States
(US)—one of the worst-hit countries. For instance, at over 0.9
million, the US has recorded the highest number of deaths in the
world since the start of the pandemic as of April 2022 (Johns
Hopkins University, 2022). This paper regards as a large negative
socioeconomic shock the drastic effects on the US economy of the
first emergency lockdown measures enforced by the US govern-
ment to contain the rapid spread of the novel coronavirus,
including an unprecedented increase in unemployment rates and
shrinking GDP (Economic Commission for Latin America and
the Caribbean, 2020).

As the primary objective of this paper, altruistic behaviour
trends towards relatives, neighbours, strangers, and the govern-
ment (to support social services) are examined in an online
experiment: participants from the states of California, New York,
and Washington play four dictator games, each for the four types
of recipients considered. Results of the experiment are from a
period of eight weeks of data collection, where each week a dif-
ferent set of individuals play four dictator games. Eight weeks are
assigned to the experiment to allow for a dynamic concept of
generosity in place of a static vision, given that when exposed to
negative exogenous shocks, altruistic behaviours are not likely to
remain constant but instead could change over time.

Results from the experiment show how generosity towards
each category evolves: there is an increasingly positive corre-
lation of time spent in lockdown with the amount and like-
lihood of donations towards all types of recipients, with self-
reported concern for the pandemic playing a positive and
significant role as well. These findings are remarkable, as one
might expect generosity to fall as a consequence of the high
price of donating (in the context of the drop in employment
rates and financial resources recorded in the US in that per-
iod). However, whilst negative economic circumstances do
influence self-regarding preferences to some extent, (for
example, results show low mean donations towards anon-
ymous recipients compared to the rest of the literature), the
overall conclusion of this paper is that there appears to be an
increase in the perceived marginal benefit of donating. Of
course, the marginal benefit of donating is not homogeneous
across different recipients – for instance, as one might expect,

being concerned by COVID-19 has a stronger effect on gen-
erosity towards familiar recipients.

As a secondary objective, this paper analyses the stability of
social preferences. Specifically, the design of the study provides a
comparative advantage, which allows for an investigation of the
effect of framing on the stability of social preferences. Perfectly
rational answers on the four games should not depend on their
order (in fact, the games were administered in random order). If
however, the order the games are played in has an influence on
the amount donated, it could mean that some decisions may be a
reference point for other ones. For example, since donations
towards relatives are the highest on average, one could expect that
if the dictator game with a relative is played first, this would set a
reference point to cap the set of possible donations for all the
following tasks, thus negatively affecting donations in the
remaining games. Indeed, the results in some cases capture this
framing effect, with lower donation amounts recorded when a
relative’s game is played first. The results also detect another
framing effect: the order in which the dictator games are played
has a significant influence on the donations towards anonymous
recipients. This suggests that when a direct bond between the
agents is lacking, social preferences are more unstable.

Understanding generosity is far from straightforward. Eco-
nomic models view social preferences as a composition of a wide
array of motivations such as reciprocity, efficiency concerns
(Charness and Rabin, 2002), trust (Berg et al., 1995), or the cold
prickle effect (Korenok et al., 2014). In the particular case of a
crisis or perceiving another in pain or difficulty, social preferences
are likely to be linked to feelings of empathy and compassion
(Adena & Harke, 2002; De Waal, 2008; Story et al., 2015). For
example, when investigating the role of empathy, Story et al.
(2015) find that participants respond with stronger altruism
towards those clearly in distress: when asked to divide money
versus dividing pain (electric shocks) with recipients, a larger
share of individuals allocate more painful stimuli to themselves.
Within the context of the COVID-19 pandemic, such feelings of
empathy are the more likely source of generosity observed within
this particular experiment, given the extensive media coverage of
individuals in pain or suffering strong negative consequences.
Baseline altruism displayed towards anyone in pain however—
irrespective of one’s relationship to the recipient—has been found
to be related to the “warm-glow” effect (Andreoni, 1989) and its
feeling of reward in helping others, as well as pure distributive
concerns fuelled by sentiments of fairness and justice (Fehr and
Schmidt, 1999).

In the last decade however, extensive literature has challenged
previous models of social preferences as being only related to
monetary outcomes, highlighting contradictions in individuals’
behaviours during dictator games (Krupka and Weber, 2013;
Capraro and Vanzo, 2019). In reality, generosity could sig-
nificantly differ depending on the nature of the relationship one
has with the recipient—i.e. the “social distance” with others
(Bohnet and Frey, 1999). As such, perceived social and personal
norms have been found to influence behaviours, with the latter
being particularly explanatory in dictator games (Capraro and
Perc, 2021). For example, Leider et al. (2009) demonstrates that
in the case of directed altruism, which favours friends over
random strangers, the former is stronger than baseline altruism.
Moreover, directed altruism is stronger even in the case where
the individual takes into account possible reciprocity in future
interactions. Similarly, Guala and Filippin (2017) find group
identity—the part of an individual’s self-concept derived from
the affiliation with a social group—is a relational factor which
can significantly influence people’s attitudes towards monetary
allocations.
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Of course, individuals also behave very differently depending
on context (Laury and Taylor, 2008), their gender (Heinz et al.,
2012), or whether the resources to donate are earned with effort
(Cherry et al., 2002). Additionally, framing effects can influence
altruistic behaviours, with Guala and Filippin (2017) demon-
strating a significant role of framing on attitudes towards
monetary allocations, which is observed in this experiment, and
discussed at length in the following sections. Dreber et al. (2013)
also investigate the assumption of preference stability by
exploiting social framing effects, although they find that dictator
games are not that sensitive to social framing effects (yet details
like the name given to a game or the order of the tasks do still
affect behaviours).

Taking this literature into consideration, the analysis of
relationally-differential dictator games in this experiment is
accompanied by an examination of the role of other variables
such as gender, demographics, and the effect of anxiety on gen-
erosity. Additionally, in line with the rest of the literature
(Andreoni and Miller, 2002; Guala and Filippin, 2017), the four
dictator games are presented to players in randomised order to
control for framing effects.

The next sections of the paper are organised as follows: the
section “Methodology” summarises the design of the experiment,
sampling methods, participants’ characteristics, procedure, and a
description of the main variables of interest; the section “Results”
is divided into descriptive and inferential statistics; concluding
remarks and possible future developments are then presented in
the “Discussion” section.

Methodology
Data. A total number of 1255 subjects were recruited on Amazon
Mechanical Turk over eight weeks for an online experiment,
resulting in a repeated cross sections data set. Each participant
was paid 0.30 dollars, and recruitment was run between Monday
and Wednesday for 8 weeks starting on the 30th of March 2020.

To best observe how individuals with similar backgrounds reac-
ted to varying COVID-19 pandemic intensities across the weeks,
the recruitment was focused on three states in the United States:
New York, Washington, and California (the distribution of the
sample by state was 36.58%, 22.16%, and 41.26%, respectively).
These three states were chosen as their populations displayed
similar sociodemographic indicators (see Appendix 2: Table 9)
and similar political preferences (the Democratic Party won the
majority of electoral votes during the 2020 Presidential elections
in all three states), their state governance measures for COVID-
19 were similar and were implemented in similar timeframes (see
Appendix 2: Table 10), but the three states experienced different
intensities of the pandemic. For instance, the cumulative
COVID-19 cases within the period of the experiment per 10,000
population were 595 for California, 965 for Washington, and
6819 for New York (see Appendix 2: Figs. 7–10 for a presentation
of these trends).

The original intention was, for the desired power of 0.80, to be
able to detect effects between 0.30 and 0.35 standard deviations,
in line with other dictator game experiments (Engel, 2011).
Across the 8 weeks, a total of 1255 participants currently living in
the US were recruited, which corresponds to 156 observations per
week on average, in line with the initial target.

Table 1 shows the main characteristics of the sample
investigated. Compared to the population of reference from
the three states considered, age categories 25–34 and 35–44 are
over-represented, while lower percentages of individuals above
65 years old participated in the experiment (as is frequently the
case with M Turk data collections (McDuffie, 2019)). Such an
over-representation of youth would expect to yield average
donations lower than that of a sample with a higher proportion
of older participants. This is due to the literature finding older
adults to be more generous and more inclined towards equitable
donations than younger adults (Romano et al., 2021; Roalf et al.,
2012; Bekkers, 2007). In terms of educational attainments,

Table 1 Descriptive statistics.

Variables Percentage Variables Percentage

Population Sample Population Sample

Gender Age
Males 49.0 50.6 15–24 13.0 14.8
Females 51.0 48.3 25–34 14.0 42.2
Non-binary 1.1 35–44 12.6 19.4
Other 0.1 45–54 12.6 12.3

55–64 12.8 9.0
65–74 9.8 2.0

Education 75+ 6.6 0.3
Some high school no diploma 0.58
Trade/technical/vocational 2.66
High-school graduate diploma 7.66
Some college credit no degree 13.26
Professional degree 1.62
Degree level 74.20
Employment Employment 1 month before
Employed 57.13 Employed 61.37
Self-employed 16.61 Self-employed 17.07
Homemaker 4.36 Homemaker 4.36
Student 6.91 Student 7.17
Out of work (looking for) 8.93 Out of work (looking for) 5.73
Out of work (not looking for) 3.32 Out of work (not looking for) 1.95
Unable to work 2.02 Unable to work 1.63
Military Retired 0.20 Military Retired 0.20
Other (please specify) 0.52 Other (please specify) 0.52

Number of observations 1355.
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the share of the population without a high-school diploma is
under-represented as more than 70% of the sample holds at
least a bachelor’s degree. Finally, when evaluating differences
between the employment status once the experiment is
completed and one month before, there is a 4.7 percentage
point net shift from working to unemployment positions, in line
with the drastic increase in unemployment recorded during the
COVID-19 pandemic.

Regarding the games, as a first task, participants were
required to complete four dictator games, administered in
random order; each game had similar wording: “Imagine that
today you have been given 1000 dollars. How much of this
amount are you willing to give to […]”. However, the four
games differed in the hypothetical recipient: an anonymous
person X, the current government (“to support public services”),
a relative, and a neighbour. These four decisions were all
independent, and an integer number between 0 and 1000 could
be typed as an answer.

After the dictator games, participants were required to fill in a
questionnaire on socio-demographics, attitudes and feelings. In
particular, information was collected on gender, age, current and
previous (one month before) employment status, education, and
marital status. In the second part of the questionnaire,
respondents were asked about their feelings in the previous
week, including their considerations towards COVID-19, the
current government, the ability to complete daily tasks (related to
the ability to manage workload and home duties), and their
financial security. To conclude, the dataset obtained online was
enriched with state-specific information on COVID-19 (number
of total deaths and cases, and their percentage increase from the
previous day, as well as unemployment statistics)1.

Econometric model specifications. Starting from Ledyard’s
(1995) model, we assume that an individual i’s utility depends on
her own payoff, and on the payoffs of two groups of subjects:
those who are in close contact with i, js (such as relatives), and
others that i does not know directly, anonymous individuals ks.
The utility function for i then becomes:

Ui xi; y1¼ ::J ; z1¼ ¼K

� � ¼ xi þ ∑
J

j¼1
βijyj þ αi ∑

K

k¼1
E½zk�

where xi is i’s monetary payoff, βij an individual-specific altruism
coefficient for individuals known to i, and αi a generic coefficient
that represents i’s altruism towards anonymous individuals.
Furthermore, yj and zk are the payoffs of known and anonymous
individuals respectively.

The analysis of this paper aims to investigate three main
hypotheses through econometric estimation:

H1: The negative socioeconomic shock caused by the pandemic
is significantly and positively related with the marginal benefit of
donating, and hence increases dictator game donations across the
eight-week period.

H2: The magnitude of the increase in donations significantly
differs when different recipients are considered.

H3: The order in which the dictator games are played i.e.
framing effects, have a significant impact on the amount donated.

In order to investigate these hypotheses, we estimate the
econometric model on the amount donated such that:

Yim ¼ β0 þ β1X1i þ β2X2i þ β3X3i þ β4X4i þ εim

where Yim is the amount donated by the individual i to the
recipient mk, X1i a vector of variables on the information i gets on
the negative socioeconomic shock, X2i represents self-reported i’s
feelings towards the pandemic (including the concern),

X3i summarises demographic variables, and X4i a vector of
ordering-related regressors to investigate the role of framing.

The main estimation strategy for analysing the experiment
results is a Tobit regression on the amount donated for each
dictator game (continuous variable with a range of 0–$1000). A
Tobit model is used as the main regression since, in line with the
rest of the literature, our data shows a corner solution of the
dependent variable at 0 (Fig. 3), and a Tobit model allows us to
consider this accumulation. Under the Tobit model, the partial
effect of each xij on the conditional expectation of y > 0 is given by
∂E yjy > 0;Xð Þ

∂xj
. Other models are then proposed within the robustness

checks, for example, OLS and Logit models are estimated, with
the latter a regression on the probability of donating (i.e. the
dependent variable is a dummy which is equals to one for a
positive donation).

Several regressors are considered in inferring the dynamic
effect of the pandemic on generosity. The first vector of
regressors includes the total number and daily percentage
changes in deaths and cases (see Figs. 7–10 in Appendix 2 for
plots of these variables by state), the state-specific unemploy-
ment rate and amount of individuals receiving benefits,
together with answers on financial security and employment
(current and one month before). It is worth noting that
percentage change variables take into account the time of the
daily announcement for a certain state: this is because doing the
experiment before or after a certain announcement (a positive
or negative change of the situation) could impact the
respondents’ answers. The second vector of regressors includes
further information collected in the questionnaire such as the
role of concern for COVID-19, trust in the government,
personal mood (including anxiety), and the week in which the
experiment is completed. The third vector captures demo-
graphic variables (gender, age, marital status, education, and
the state of residence).

As an identification strategy, we use the variable on self-
reported concern for COVID-19 to infer how the dictators are
emotionally affected by varying levels of exposure to the
negative socioeconomic shock, investigating then its correlation
with donations. “Concerned by COVID-19” is a categorical
variable capturing the level of concern for the pandemic’s
impacts: it is explicitly included to control for possible
endogeneity on the amount donated, if we consider the
possibility that generous people might also be those easily
affected by shocks in general. The presence of such endogeneity
would result in a misleading conclusion on the significance level
and direction of relationships. The solution we adopt explicitly
accounts for such endogeneity by controlling for generosity
being affected by inherent levels of emotion.

To conclude the description of the variables, given the order of
the different games were randomised for each respondent, the
fourth vector takes into account when a certain dictator game is
completed compared to the other three, and a dummy variable to
consider the cases in which the game on relatives is played first.
To see why this is important for capturing possible framing
effects (which, in theory, should not affect our preferences and
decisions), consider the following example. Let us imagine that a
respondent needs to divide funds with an anonymous person as
first game, and the choice would be a number between 0 and
$1000. In theory, the same range of options would be available in
the case the participant played the anonymous game second and
the relatives (or known person) game first. However, as stated in
H3, our prior is that in the latter case the players’ (subconscious)
perceived range of possible donations towards the anonymous
recipient would be reduced from zero up to the donation to the
relative - their new reference point—therefore recalibrating the
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donations to lower numbers than would’ve been the case had the
range of possible donations been within 0 and $1000.

Results
Descriptive statistics. Data collected across the 8 weeks show
how participants exhibit a diverse range of generosity behaviours
towards each of the recipients. Figure 1 summarises mean
donations in the four different dictator games. As expected, given
a stronger emotional bond, donations to relatives are strikingly
higher than any other dictator game considered: on average,
participants are willing to give relatives $300—almost one-third
of the total amount received. The other three dictator games
exhibit average donations closer to each other, with anonymous
recipients receiving the least on average ($90), followed by
donations to neighbours ($120) and the government ($136)
(through donations to finance public services).

How participants’ self-regarding and other-regarding prefer-
ences discriminate between recipients is reflected in the
contrasting differences in probability densities of donations by
recipient (Fig. 2). The density mapping of donations to relatives
appears much smoother, whilst donation densities to anonymous
individuals in particular, and non-relatives in general appear to be
skewed towards donations less than $50. This indicates stronger
other-regarding preferences for known recipients. Additionally,
plotting the cumulative donations by recipients shows that whilst
only around 10 percent of the sample donate 0 to relatives,

around half do not share anything with anonymous recipients,
and 40% do not donate to neighbours and government (Fig. 3).

There also appears to be between-state variation in responses
from the three states (Fig. 4), with New York residents’ donations
in all four dictator game types being the lowest compared to
respondents in other states. New York respondents’ donations to
anonymous recipients are also the lowest average donations
overall. Washington residents seem particularly generous towards
neighbours and relatives (compared to government). Lastly,
Californians appear more altruistic towards anonymous indivi-
duals and the government compared with the other two states.

Considering demographic information, women appear to
donate less than men on average, in all dictator games except
on relatives: Fig. 5 shows the discrepancy in donations by gender,
which will be discussed further in the inferential statistics section.

To conclude the descriptive statistics, it is crucial to focus on
the dynamics of donations across the 8 weeks of investigation:
as time passes during this period, the coronavirus pandemic
becomes more burdensome in the US, and citizens are in
lockdown for an increasing amount of time. Figure 6 shows how
donations change over time, providing preliminary insights into
our hypothesis on increasing generosity over time. Overall, all
four mean donations increase between the 1st and the 8th week,
following similar patterns even if with different gradients: while
donation increases are flatter for relatives, donations corre-
sponding to anonymous games more than double in 2 months,
and double in the case of dictator games on neighbours and
government.

Inferential statistics. In this section, regression results from the
main estimation strategy as well as the robustness checks are
presented, with results for all four recipients presented together
under each regression model, for ease of comparison.

The main estimation strategy for analysing the experiment
results is a Tobit regression, and Table 2 summarises the results of
the four dictator games. The first two variables in Table 2,
“Concerned by COVID-19” and “Percentage change in deaths”
attempt to capture sentiments of anxiety and fear. The ordinal
variable on being concerned by COVID-19 shows varying degrees
of significance across dictator games, with the relatives game
donations increasing significantly with increasing concern. In
fact, concern for COVID-19 generally is significantly and
positively related to donations for all recipients except anon-
ymous individuals. It is also interesting to note that this is the
only variable of significance in the Tobit regression for the
relatives game. The daily percentage change in deaths on
the other hand have no significant relation with any of the
dictator game donations, although interestingly there is a positive

Fig. 1 Mean donations by receiver. Average donations in the four dictator
game types are given, along with mean standard error bars.

Fig. 2 Probability densities of donations by receiver. Distributions of the
probability of donations falling within 0 and US$1000, for each of the four
dictator game types.

Fig. 3 Cumulative donations by receiver. Cumulative distribution of
donations in the sample of each of the four dictator game types.
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correlation with donations in the relatives and neighbours games,
whilst anonymous and government games see a negative estimate.

Some interesting results emerge when analysing the effect of
time spent as the pandemic worsens. For neighbours in particular,
there is a significant correlation of every additional week with the
amount donated, with a peak of an additional $243 being donated
by week 8 compared with the first week. A similar pattern of
increasing generosity over time is observed for the anonymous
and government dictator games. In fact, week 8 captures the
highest increase in donations against week 1 in all games, with
neighbour, anonymous and government games showing signifi-
cance at the 1% level. This provides evidence for H1.

Lastly, some compelling results emerge on the framing effects
of changing the positions in which the four dictator games are
played. Focusing on anonymous recipients, whenever the
anonymous game is not played first, the amount donated to
anonymous recipients drastically reduces. In particular, playing
this game second brings the lowest amount donated, as well as a
significant reduction in the probability of donating. Focusing on
neighbours as recipients, a significant negative impact is seen for
donations to neighbours when the relatives game is played first.
On the other hand, playing the neighbour game second or third
compared to first has a significantly positive effect in the Tobit
regression on donations to neighbours. Similarly, second and
third positions significantly increase the likelihood of a positive
donation by nine percentage points (compared to playing it first).
Lastly, for both the games towards a relative and the government,
the ordering does not bring significant effects.

Robustness checks
OLS regressions. The first check is done through OLS regressions
on the same independent variables as in the Tobit regressions
(Annex 1—Table 3) (please refer to section “Econometric model
specifications” for a full rationale on the choice of Tobit over OLS

Fig. 4 Average donations by state, for each dictator game type. Mean donations in California, New York and Washington states, by the four dictator
game types: a anonymous b neighbour c government d relative.

Fig. 6 Average donations by week. Mean donation recorded in each week
of the 8-week experiment, by dictator game types.

Fig. 5 Average donations by gender, for each dictator game type. Mean
donations by female and male for each of the four dictator game types.
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as the main estimation model). As with the Tobit regressions,
there is a particularly strong and significant relation with the
amount donated for those who select “Agree” or “Strongly Agree”
for the question on “Concerned by COVID-19” in the relatives
games, and there are also similar results considering the number
of weeks passed. Additionally, playing in the weeks after the first
one significantly increases the amount donated in all games, and
is highly significant in the neighbours and anonymous games
(and highly significant for week 8 in the government game).

Quantile regressions. As shown in Fig. 2, answers from the
experiments are in line with findings in the rest of the literature on
dictator games, where a large share of participant give zero to the
recipient. For this reason, second and third quartile regressions are
performed for all games (Annex 1—Tables 4 and 5, respectively).
Regarding self-reported concern for the pandemic, the quantile
regressions for the relatives games show a significant effect once
again. The amount donated also increases across the period of
analysis, even if not always in a monotonic way: in fact, in both
quantile regressions there is a small drop in the increase in week
seven (this is also seen in Tobit and OLS regressions). From the
neighbours game, we see a positive and highly significant effect of
weeks from week 5 onwards, with the Q.75 regression showing larger
effects. Lastly, a result in the relatives game which is uncommon to
the other dictator games is the effect of the percentage change in
deaths on the amount donated: for high amounts (Q.75), a positive
change significantly increases donations by around 3%, on average.

Logit regressions. Logit regressions are also run, which show the
average marginal estimates of the same independent variables in
the Tobit regressions on the probability of donating (Annex 1—
Table 6). As with the Tobit regressions, there is a clear indication
of increasing probability of donating as the weeks progress, with
the week 8 regressor capturing the highest effect in all games. This
provides further evidence for H1. In the relatives game, being
concerned by the pandemic as well as the percentage change in

deaths have a significant relation with the probability of donating
(these variables are not significant for the other games).

Number of weeks as a discrete variable. As an alternative robust-
ness check, a Tobit using the number of weeks as a discrete variable
has been considered: in this case, the interpretation of the point
estimate would change from the average donation in the nth week
to the change in average donation from each additional week. As
shown in Table 7, this regressor brings similar results compared to
the initial model: it remains positive and significant for government
(5%), neighbours (1%), and anonymous (5%) recipients.

Other regressors. Table 8 in Appendix 1 reports the correlations of
a few carefully selected additional regressors—given their pro-
minence in the wider literature on dictator games—with the
dependent variable. Overall, these regressors rarely show any
significant correlations with donations towards relatives.

Regarding socio-demographic variables, respondents who are
married or in a domestic relationship donate more than single
respondents in anonymous, neighbour and government games.
Gendered effects are captured as female respondents donate
significantly less to the government, and significantly more to
relatives, than male respondents (see also Fig. 5). Higher unemploy-
ment rates significantly reduce donations to known recipients. Lastly,
older respondents donate less than those aged 18–24.

There is a significant positive correlation between self-reported
anxiety, as well as believing in the credibility of the current
government, with the donation amount elicited in all games
(except the relatives game). Interestingly, living in different states
brings some significant estimates: donations from Washington
are significantly higher for all four dictator games, while New
York participants donate less than Californians.

Discussion
The results of this experiment show that a negative socio-
economic shock such as COVID-19 and its associated lockdown

Table 2 Tobit regressions on amount donated, by receiver.

Variables Relatives Neighbours Anonymous Government

Concerned by COVID-19
(against baseline of "Strongly disagree")
Disagree 251.64* (142.22) 251.54* (149.95) 125.50 (101.74) 241.66* (134.27)
Neither Agree nor Disagree 235.49* (138.17) 238.77 (145.83) 32.84 (95.33) 236.05* (125.42)
Agree 281.32** (134.87) 244.41* (144.61) 39.07 (92.97) 235.81* (122.84)
Strongly Agree 357.64*** (135.61) 258.67* (144.90) 43.83 (93.76) 265.14** (123.13)
Percentage Change Deaths 1.19 (1.09) 0.60 (.85) −0.78 (0.93) −0.14 (1.01)
Week
(against baseline of first week)
2nd 51.32 (57.61) 128.82*** (40.89) 64.63 (42.58) 79.31* (45.96)
3rd 91.01 (64.69) 135.9*** (46.54) 59.62 (48.55) 107.31** (52.90)
4th 133.59 (81.56) 193.45*** (60.00) 105.58** (59.93) 150.07** (68.54)
5th 107.57 (77.85) 198.90*** (56.55) 106.94** (57.90) 155.16** (64.45)
6th 112.03 (82.46) 221.07*** (61.72) 124.78*** (62.99) 133.74* (69.36)
7th 56.44 (77.48) 158.81*** (53.52) 95.96* (55.95) 120.16* (61.75)
8th 145.34* (80.99) 243.88*** (60.50) 149.21*** (63.26) 200.18*** (66.83)
Relatives Game First −42.54*** (16.21) −3.71 (15.87) −25.30 (17.56)
Game Position
(against baseline of game of interest being played first)
2nd 3.24 (23.62) 32.88* (19.62) −59.7*** (21.44) −4.30 (22.28)
3rd 1.58 (24.78) 49.02** (20.30) −44.12*** (19.97) −18.56 (21.77)
4th −2.06 (22.59) 25.87 (20.13) −39.81** (21.44) 18.11 (23.60)

Other control variables added to each regression were: Education; Age; Marital Status; Gender; State dummies; Agreeing with the statement "COVID-19 could harm my family"; Agreeing with the
statement "The current government is credible"; Self-reported anxiety in the previous week; Employment Status; Employment Status one month before; Unemployment Rate (weekly, by state of interest);
and New Unemployment Benefits (weekly, by state of interest). Standard errors are heteroskedastic-consistent. Significance levels: ∗10%; ∗∗5%, ∗∗∗1%. Observations: 1245.
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measures are related to a largely positive change in altruistic
behaviours. This is unexpected since we can exclude a possible
decrease in price of donations due to forced savings, considering
the mostly negative answers on self-reported financial security.
These findings are also contrary to evidence from two other
recent studies conducted on the effects of COVID-19 lockdown
on social preferences; Buso et al. (2020) find selfishness increasing
in participants when lockdown measures become longer—
although this effect is partially explained by a lack of “social
embeddedness” i.e. circumstances where lockdown spent away
from one’s hometown and/or without housemates. Likewise,
Lohmann et al. (2020) find a significant increase in antisocial
behaviour for those individuals more intensively exposed to
the virus.

On the possibility of a skewed sample affecting results (since
the sample recruited through M Turk displays some population
over-representation (Table 1)), Berinsky et al. (2012) find M Turk
to have sufficient internal and external validity, being more
representative and diverse than student samples or local con-
venience samples typically used for behavioural economics
enquiries. They also note habitual responding or self-selection to
be a minor concern. In any case, an attention check carried out
with respondents asked to select “Strongly Agree” helps eliminate
concerns regarding invalid responses.

In a sense, policies adopted during the pandemic can be viewed
as a different form of social distancing depicted in the dictator game
literature so far (Hoffman et al., 1996; Bohnet and Frey, 1999). In
Hoffman’s research, however, “isolation” of the donor through
single and double blinded dictator games results in data to support
the hypothesis that as social isolation increases, there is a further
shift toward lower offers. Given that this is not in line with the
current study, a closer look at the regressors is warranted.

When considering the regressors capturing negative sentiment
around the health aspects of the pandemic (anxiety; concerned by
COVID-19), positive correlations on donations are strongest in
the anonymous dictator games. Similarly, regressors capturing
negative economic impacts (unemployment rate; employment
status before and after experiment; financial status), have the
strongest positive relation on donations and likelihood of dona-
tions in the anonymous and government dictator games. A likely
explanation here is that the increase in overall economic and
health fallout from the pandemic increases the perceived marginal
benefit of donating. This effect is stronger towards anonymous
recipients for whom we have the least amount of direct infor-
mation about, and where perceptions are instead fed by media,
thus evoking sentiments of empathy described in De Waal, F. B.
(2008). It is worth noting here that we are able to dismiss changes
in unobservable personal characteristics impacting social pre-
ferences systematically week on week, since all personal char-
acteristics (for which data was collected) are controlled for, and a
robustness check verifies that the relative composition of the
sample by age, sex, and education does not vary that much during
the experiment.

Whilst the different model specifications in the robustness
checks indicate generally consistent results with the Tobit
regressions, some regressors such as the order in which the
individual game are played provide different results. Additionally,
regressors which help to explain the phenomenon of increasing
donations during lockdown do not have homogeneous effects
across the different dictator games. For instance, the percentage
change in deaths is not a significant regressor in general, with one
interesting exception: for high donations towards relatives, it has
a positive effect on the amount donated. High donations could
indicate a positive bond with relatives, and intuitively a negative
context in terms of deaths could trigger empathy sentiments and
the need to protect whoever is part of the family. Furthermore,

almost all the other independent variables in the relative’s dictator
game are not significant. Donations towards relatives probably
depend on much deeper social dynamics, built across years of
relationship – these aspects are probably not captured by the
regressors considered. For example, direct lines of communica-
tion (not recorded in this dataset) would have a strong effect in
bridging perceptions to reality.

On the reasons why individuals donate, this is not the main
focus of this paper. However, the results could be interpreted with
the most classic concepts mentioned in the literature, such as the
impure altruism of the “warm-glow effect” (Andreoni, 1989): with
the pandemic getting worse, dictators could perceive even higher
benefits from donating, selfishly caring mostly about the act itself
rather than the effects on others. There are no elements that allow
us to disregard pure altruism either, and at the same time other
interpretations could follow the recent findings on personal
norms (Bicchieri, 2016; Capraro and Perc, 2021): in fact, during a
negative socioeconomic shock such as the US lockdown, the act
of donating to strangers in (potential) need could be due to
stronger-than usual moral motives.

Overall, given the negative socioeconomic shock, the price of
donating at the onset of the pandemic is higher than other dic-
tator game experiments, and hence would explain why donations
towards anonymous recipients are lower than the ones docu-
mented in the literature (e.g. Engel (2011) calculates an average of
28% of the available sum donated). Nevertheless, it is worth
mentioning that the sample shows high absolute levels of
unemployment and financial insecurity remains more or less
constant across time, suggesting the price of donating is high but
does not increase over the 8 weeks.

A few other explanations for lower overall donations could
come from Güth et al. (2007), who describe internet users as
more self-regarding, and from Ben-Ner et al. (2008) who find
some differences between games played with hypothetical and
real money depending on individuals’ personality traits. Alter-
natively, there might be an endowment effect at play contributing
to the lower than average donations, given our hypothetical
endowment value of $1000 is relatively high compared to other
studies: Engel (2011) shows that usual amounts in the literature
are lower, and that as stakes increase donations tend to decrease.
Indeed, one of the limitations of this study is that responses are
stated preference and not revealed preference data. This presents
an important opportunity for further research to conduct the
same experiment, but with real payoffs generated through the use
of actual money to improve the external validity of the paper’s
findings.

On the stability of social preferences, results appear to support
our H3 that framing would have a significant effect on the
investigated altruistic behaviours. If an anonymous game is not
played first, donations to the anonymous category drop drasti-
cally compared with the instance when it is played first (e.g. −$59
if anonymous is played second, −$41 if played third, and −$39 if
played fourth). The same effect is observed in the logit regressions
i.e. the probability of donating to anonymous recipients drasti-
cally reduces when the anonymous game is not played first. This
significant negative impact on donations only appears to occur
for anonymous games—the relative game position for relatives,
neighbours and government games do not record the same effect.
This suggests the instability of social preferences when the reci-
pient in question is unknown or in the absence of a strong bond
between players. The instability of social preferences has been
documented in the wider literature where the “degree of reci-
procity that subjects believe exist within a social interaction” i.e.
the “social distance” can significantly affect other-regarding pre-
ferences (see Hoffman et al. (1996) and Bohnet and Frey (1999)
for an in-depth discussion).
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We also note an interesting observation on the variable for
“Relative Game First”: playing the relatives game first has a
negative effect on donations in the other games (this is highly
significant for neighbour games). Therefore, there appears to be a
reference point created during the relative game which negatively
impacts the donation less familiar or unfamiliar recipients. The
reference point mechanism may be explained as follows: when
one plays the first game to a relative, one has in mind all options,
from 0 to $1000. If one donates $350 in this first game, for the
second game, the range of options available reduces from between
0 and $1000, to between 0 and $350 i.e., there is a subconscious
restriction of the set of possible donations to a smaller subset
(only values smaller than $350 in this case). This observed
reference point effect brings evidence against Dreber (2013) who
finds social preferences “less sensitive” to framing than the pre-
vious literature thought. The findings also demonstrate a possible
entry point for influencing charitable donations as individuals
could end up creating reference points depending on how tasks
are framed.

At the same time, findings on gender show higher altruism in
men (but not in the case of a relative recipient), which is not in
line with Heinz et al. (2012) and Selten and Ockenfels (1998). On
this note, Andreoni and Vesterlund (2001) show how men are
more generous when this has cheap consequences. However, it
could be argued that the price of generosity in our experiment is
higher than average (considering the negative socioeconomic
shock and related consequences), de facto suggesting that gen-
dered differentials could be mostly due to the relationship
between dictator and receiver than the price of donating.

With respect to age, it is possible that the two categories “34–44”
and “45–54” consistently donate less than the others because they
have family members (children) financially relying on them.
However, findings are not in line with Güth et al. (2007), which
describes how older age categories care more about equality in
sharing: this result could be related with the fact that those parti-
cipants are the ones more at risk during the COVID-19 pandemic.

Finally, the role of reciprocity cannot be ruled out, especially in
the case of government dictator games. In fact, the “anxiety”
regressor effect is significant and the highest for government as a
receiver. A negative socioeconomic shock which evokes anxiety
across the population could raise the expectation that if donations
are made to the state, there is a much greater chance of the state
then reciprocating by providing safety measures such as unem-
ployment benefits, cash handouts, or other financial relief packages.
Further evidence, such as a specific ultimatum game experiment,
could clarify the mechanisms behind this last hypothesis.

Data availability
The datasets generated during and/or analysed during the current
study are available from the corresponding author on reasonable
request.
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Note
1 Number of total deaths and cases, and their percentage increase from the previous day,
were obtained from the official websites of each state: Washington https://www.
coronavirus.wa.gov/, California https://www.cdph.ca.gov/Programs/CID/DCDC/
Pages/Immunization/ncov2019.aspx, and New York https://coronavirus.health.ny.gov/
home. Unemployment statistics including unemployment insurance weekly claims and
insured unemployment rates were taken from the United States Department of Labor
Employment & Training Administration https://oui.doleta.gov/unemploy/claims.asp.
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