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Abstract
Real-life risk decisions are taken in a social context. However, we still know little 
about how that affects risk decisions. We have experimentally investigated the effect 
of social comparison on risk taking. We designed an experiment that allows us to 
isolate social comparison from other channels whereby the social context can affect 
risk decisions. The design also allows us to find impacts of the social reference point 
both if the individual cares about the distance to the social reference point and if 
she cares about her rank. Thus, we compare risk-taking in isolation to risk-taking 
with various exogenously imposed social reference points. We find that risk-taking 
is affected by the desire to get ahead of others, both when the social reference point 
is within reach (rank can be affected) and when it is out of reach (rank cannot be 
affected). Our results suggest that people do not only care about rank but also care 
about the distance to the social reference point.

Keywords Risk · Social reference point · Status · Envy · Experiment

JEL classification C91 · D03 · D81 · I30

1 Introduction

Decisions under risk are an integral part of our daily lives and span a wide range of 
decisions, from educational choices and financial investments to daily health related 
activities. Standard economic models on risk preferences assume that an individual 
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makes her decisions involving risk in isolation from other people, that is, without 
any social context.1 However, many decisions involving risk are in fact not made 
in isolation from other people. Hence, contextual factors such as presence of oth-
ers or knowing the outcome of others can influence risk decisions. In this paper, we 
investigate the interaction between risk preferences and social comparison. By using 
an experimental approach, where we exogenously vary the outcome of others, we 
investigate the causal effect of other people’s outcomes on individuals’ own deci-
sions under risk.

The importance of social comparison in our daily life decisions is well known. 
In this paper, we investigate if knowing the outcomes of others facing similar cir-
cumstances affect decisions under risk. For example, an individual might take more 
financial risk if observing the high income or expensive consumption of others, or 
she might risk injury or health damages by overtraining when observing others’ 
sports results or by undergoing unsafe beauty procedures when observing others’ 
looks. Do individuals take more risk if they thereby have the chance to become bet-
ter off or avoid to be worse off than others? Does knowing that you are for sure 
worse off or for sure better off than others affect decisions involving risk? We inves-
tigate both of these questions.

There is a rich body of literature on social preferences, which extends the stand-
ard economic model where an individual is unaffected by others by allowing for 
social comparison (see overview in e.g., Fehr & Schmidt, 2006). In social preference 
models, an individual’s utility depends not only on her own outcome but also on 
the outcome of others, which is taken as a reference point in the social comparison. 
Utility is negatively affected if an individual has less than others, which we refer 
to as envy. Meanwhile, having more than others can either affect utility positively, 
that is, status concerns (e.g., Frank, 1985), or negatively, that is, guilt (e.g., Fehr & 
Schmidt, 1999). There is significant support in the experimental literature that social 
preferences affect people’s behavior, suggesting that social comparison is an impor-
tant factor in decision-making.

Our paper adds to a small but growing body of experimental research on individ-
ual decisions under risk in a social context, more specifically when social compari-
son is possible when the risky decision is made. Broadly speaking, the experimen-
tal literature can be categorized in the following two dimensions: if the individual 
either can or cannot affect others’ outcome and if others either can or cannot affect 
their own outcome. This is summarized in Table 1.

Much of the previous literature has studied social context in a situation where an 
individual can affect the outcome of others, but others cannot influence their own out-
come (e.g. Brennan et al., 2008; Brock et al., 2013; Rohde & Rohde, 2011).We label 
this the dictator case, shown in the bottom left corner of Table 1. Brennan et al. (2008) 
and Brock et al. (2013) investigate altruism in a risky environment, where the indi-
vidual choose risk for the other at a cost for herself (either a certain or a probabilistic 

1 For a discussion on different methods to elicit risk preferences, especially incentivized experiments 
and self-reported surveys, and on external and internal validity of different methods see for example 
Schildberg-Hörisch (2018).
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cost). A general lesson from these studies is that models that work well to explain 
preferences over the distribution of outcomes do not seem to be directly transferable 
to preferences over risk. For example, Brennan et al. (2008) show that people are not 
willing to pay to reduce other people’s risk, even though people are often found to 
pay to increase the payoff to others. In Rohde and Rohde (2011) individuals either 
choose risk for a group of others given own risk, or they choose own risk given the 
risk facing the others. They find no significant impact of risk facing others on own risk 
choices, but they do find that people prefer independent rather than correlated risk for 
others. Another set of studies consider an individual’s decisions under risk in a social 
context where other people’s outcomes depend on their own risk decisions (the com-
petition case).2Lahno and Serra-Garcia (2015) and Gantner and Kerschbamer (2018) 
use a one-shot design where the individual make risk choices after the other have done 
so, but without observing the outcome for the other. They find a tendency to imitate 
the risk choice of the other. Lahno and Serra-Garcia (2015) explain this by norms to 
conform, and Gantner and Kerschbamer (2018) by convex distributional preferences. 
Viscusi et al. (2011) compare a complex risk decision when in a group compared to 
in isolation. Group members make choices simultaneously (and may revise them until 
time is up). Subjects make riskier choices when they observe choices of other group 
members.3 The authors explain this by perceived possibilities to learn, given the com-
plexity of the risk-decision. Dijk et al. (2014) and Fafchamps et al. (2015) are inter-
ested in competitive/status concerns and use designs with repeated rounds, where the 
outcome of each participant is observed between rounds. They both find that partici-
pant increase risk to keep up with winners. In both the dictator and the competition 
cases, social comparison might influence an individual’s risk choices. However, in 
both cases, the social context can also affect decisions under risk through other mecha-
nisms. In the dictator case, altruism or feeling responsible for the outcome of others, 
and in the competition case perceived possibilities to learn from others or norms to 
conform.

Table 1  Categorization of previous studies on decision under risk in a social context

a In the endogenous case, as shown in the bottom right corner of Table 1, the social reference point is 
determined endogenously by both the decisions of the individual and the decisions of the other. To the 
best of our knowledge, there are no experimental studies of this case

Others can affect their own outcome
Individual can affect outcome of 
the other

No Yes

No The social comparison case The competition case
Yes The dictator case The endogenous  casea

2 Chao et al. (2017) study risk-taking after wealth changes originating from a real effort task, where the 
outcome of the other is affected by her performance in the task. They use cumulative prospect theory to 
model the response of risk-taking on both absolute and relative wealth changes. Subjects who lost more 
wealth than others did made riskier choices afterwards.
3 They also consider joint decision-making in the group under different decision rules.
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The focus of our paper is to investigate the interaction between social comparison and 
risk preferences. Hence, to isolate the impact of social comparison on an individual’s own 
risky choices, an exogenous social reference point is needed, that is, the outcome of oth-
ers has to remain fixed.4 This corresponds to the category labelled the social comparison 
case in Table 1. The few previous studies in the social comparison case have used differ-
ent theoretical points of departure and therefore different experimental designs. Linde and 
Sonnemans (2012), Schwerter (2013) and Gamba et al. (2017) extend cumulative pros-
pect theory to a risky context. Though the framing differs, Linde and Sonnemans (2012) 
and Gamba et al. (2017) have similar experimental designs.5 In particular, subjects make 
risk choices knowing that they are either in a social loss context (where the individual is 
sure to have less than the other) or in a social gain context (where the individual is sure 
to have more than the other). In Schwerter (2013), individuals make risky choices that 
may affect their social rank. Linde and Sonnemans (2012) find evidence of risk aversion 
in both the social loss and the social gain context, but stronger in the social loss context. 
Gamba et al. (2017) instead find higher risk-taking in the social loss context than in the 
social gain context, but also for large social gains. Schwerter (2013) find that subjects 
adjust risk-taking to increase the probability of a social gain rather than a social loss. More 
precisely, they choose lotteries with larger gains but lower probabilities of a gain when 
the income of the other is higher (such that it can only be surpassed with a large gain). 
Müller and Rau (2019) is probably the study that is closest to ours. They investigate the 
intersection between risk preferences and inequity aversion and extend the social prefer-
ence model by Fehr and Schmidt (1999). Müller and Rau (2019) experimentally elicit risk 
preference in isolation and inequity aversion and use these to predict risk-behavior in a 
social loss and a social gain context, respectively.

Our objective is to investigate social comparison, and it is therefore important to 
keep others’ income fixed, that is, exogenous. Thus, we have designed an experiment 
that is classified as the social comparison case in Table 1. As the individual cannot 
affect the absolute income of others, this precludes altruism or perceived responsibility 
over others’ income, and as others do not make their own decisions there are no learn-
ing possibilities. The advantage with an experimental approach is that we can investi-
gate the causal effect of a reference point on decision under risk, whereas the reference 
point is endogenous in most real-life situations. We consider both impacts of income 
rank and of distance to the social reference point given rank. We test for the impact of 
a social reference point on individual’s own decision under risk in three cases: (i) in a 
social gain context where an individual’s income is higher than others’ income, that 
is, guilt or status concerns; (ii) in a social loss context where an individual’s income 
is lower than others’ income, that is, envy; and (iii) when income rank can change. 
As a comparison case, we also let subjects make decisions involving risk in isolation, 

4 There are a few studies where risk rather than outcomes are exogenously allocated to others (Friedl 
et al., 2014; Lahno & Serra-Garcia, 2015; Rohde & Rohde, 2011). One objective of these studies is to 
study the impact of and preference for systematic versus idiosyncratic risk. While social comparison is a 
key element in these studies too, a concern over the distribution of opportunities may matter in addition 
to a concern over the distribution of outcomes.
5 Gamba et  al. (2017) use a labor market framing in their experiment, while Linde and Sonnemans 
(2012) use a neutral framing.
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without mentioning others’ income. Moreover, we investigate heterogeneity in indi-
viduals’ motivations, by categorizing subjects into four behavioral types: (i) only rank 
matters; (ii) distance matters and the respondent is status motivated; (iii) distance mat-
ters and the respondent is guilt motivated; or (iv) the social context does not matter.

Similar to Müller and Rau (2019), we extend the social preference model by Fehr 
and Schmidt (1999) to study the impact of social comparison when distance, that is, 
the difference in own income, to the social reference point matters. We predict risk 
behavior in a social context conditional on risk preferences in isolation, as in Müller 
and Rau (2019). However, we allow for both guilt and status concerns, that is, either 
negative or positive utility from being ahead of others, whereas Müller and Rau 
assume negative utility. Furthermore, we have designed our experiment such that we 
can detect impacts of social comparison if the individual cares about her rank, but 
not the distance to the social reference point. Individuals might not be affected by 
the difference in income but only the mere fact that they are either ahead or behind 
(e.g., Schwerter, 2013).6 Experiments on competitive behavior have shown that indi-
viduals seem to be motivated by rank) (e.g., Dijk et al., 2014; Zink et al., 2008).

We find that the social reference point affects risk-taking behavior. In particular, 
distance to the social reference point affects risk-taking, and thus individuals are not 
only concerned about rank. Moreover, risk-taking behavior is affected by the pursuit of 
being ahead of others. Hence, status concerns appear to be more important than guilt.

The rest of the paper is organized as follows. The next section discusses our theo-
retical framework on social reference points and decision-making under risk. Sec-
tion 3 describes our experimental design, and Sect. 4 presents our results. Finally, 
the last section discusses and concludes the paper.

2  Theoretical framework

In this section, we present a theoretical framework to provide predictions of how social 
comparison affects an individual’s decision-making in a risky context. To make exposition 
viable and closely linked to our experimental setting, we outline a two-person model with 
an individual who makes decisions under risk, later represented by lotteries with binary 
outcomes, and a passive other individual, whose exogenously given outcome provides the 
social reference point for the decision-maker. We consider two types of social preferences: 
(i) rank of outcome and (ii) distance between own and others’ outcome. The key implica-
tions regarding decisions under risk are summarized in behavioral conjectures below.

Let us assume an additive utility function with a private component and a social 
component

(1)U
(
xi, bj

)
= v

(
xi
)
+ g

(
bj − xi

)
.

6 Haisley et al. (2008) and Mo (2018) show that people are more likely to choose a lottery ticket over 
cash remuneration if they are framed to feel poorer. Trautmann and Vieider (2012) propose that this 
could be because a lottery ticket could make respondents surpass the social reference point.
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The private component is v
(
xi
)
 , and utility depends on own outcome, xi . The 

social component is g
(
bj − xi

)
 , where bj is the outcome of the other individual, that 

is, the social reference point. We consider two separate cases of g(⋅) , where utility 
depends either on rank or on the distance to the social reference point.

2.1  Rank comparison

Let us begin with the case where only rank matters. The idea that utility depends on 
rank dates back at least to Veblen (1899), but it has received only limited attention in 
experimental economics (e.g., Dijk et al., 2014; Zink et al., 2008). Preferences over 
rank implies a discrete shift in the utility function at the social reference point.7

If an individual only cares about her rank, we do not expect any systematic difference 
in risk-taking behavior between an isolated context, a social loss context, and a social gain 
context, where in the latter two cases her rank cannot be affected as discussed above.

Conjecture 1a If an individual only cares about rank, and her position relative to the 
social reference point cannot be affected by her decision, risk-taking is not affected.

On the other hand, if an individual cares about rank, then her risk-taking is also 
affected if it can affect her rank. We represent the decision under risk by a lottery, 
with either a safe increase in income or with some probability to increase income 
and some probability to get nothing. The lottery is more attractive for an individual 
with social preferences for rank when her rank can rise compared to the same lottery 
in isolation (see Eqs. (1) and (2)).

Conjecture 2a If an individual only cares about rank, she should exhibit more risk-
taking when there is a possibility to catch up to a social reference point.

Conjecture 2b If an individual only cares about rank, she should exhibit less risk-
taking when there is a risk of falling behind a social reference point.

2.2  Income comparison

The second type of social preferences relates to the distance between an individual’s 
outcome and the social reference point. There are several possible utility functions 
where this distance matters. We use the social preference model by Fehr and Schmidt 
(1999) and extend it to a risky environment while allowing for both positive (status) and 

(2)g
(
bj − xi

)
=

{
𝜃 if xi ≥ bj
0 if xi < bj

.

7 We have added positive utility from being above the social reference point, instead we could also have 
either negative utility from being below it, or a combination of both.
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negative (guilt) utility of being ahead of the other individual.8910 The Fehr and Schmidt 
model is linear in own consumption as well as in deviations from the social reference 
point. We introduce risk preferences by adding non-linearity to the own consumption 
component, v(⋅) , where the curvature of v(⋅) captures the degree of risk aversion. For 
simplicity, we keep the social component linear, such that utility depends linearly on 
deviations from the social reference point, as described in Eq. (3) below.11 The social 
component of the utility function based on the Fehr and Schmidt’s framework is then

The first part of the function shows the disutility from having less than the other. 
The parameter � is the weight to utility from having less than the other, that is, 
envy ( � ≤ 0 ). The second part shows utility when an individual has more than the 
other and the weight to utility from having more is measured by β. In the Fehr and 
Schmidt model, the emphasis has been on inequality aversion, which assumes that 
β  is negative, that is, guilt. However, if individuals are status-seeking they derive 
positive utility from being ahead of others and β is positive.

Turning to risk aversion, we apply the Arrow–Pratt measure of absolute risk aver-
sion: R =

−U
��
(xi,bj)

U
�
(xi,bj)

. Risk aversion depends on the ratio between the curvature and the 
slope of the utility function. Since the social component is linear, it does not affect 
the curvature, U��

(xi, bj) = v
�

(xi), but it does affect the slope, U′(
xi, bj

)
. In the social 

loss context, U�(
xi, bj

)
= v

(
xi
)
− ∝ . Since ∝< 0 , the slope is steeper. Therefore, 

|R| =
||||
−U

��
(xi,bj)

U
�
(xi,bj)

||||
<
||||
−v

��
(xi)

v
�
(xi)

||||
 . Risk-averse individuals will be less risk-averse com-

pared to in isolation, and risk-seeking individuals will take less risk. However, the 
risk-taking behavior of a risk-neutral individual is not affected, since u��

(⋅) = 0 she 
continues to make risk-neutral choices.

Conjecture 1b If an individual cares about distance to the social reference point, 
risk-averse individuals will be less risk-averse than in isolation and risk-seeking 
individuals will be less risk-seeking than in isolation. Risk-neutral individuals will 
remain risk-neutral.

Let us turn to the social gain context, where the slope is U�(
xi, bj

)
= v

(
xi
)
+ �. If 

an individual is inequality averse β is negative. The slope of the utility function will 

(3)g
(
bj − xi

)
= �Max

{
bj − xi, 0

}
+ �Max

{
xi − bj, 0

}
.

8 As has been discussed by, for example, Trautmann (2009), Saito (2013), Fudenberg and Levine (2012), 
and Brock et al. (2013), extensions of social preference models to risky environments can be done from 
either an ex-ante or an ex-post perspective. Since we are investigating the impact of a fixed social refer-
ence point, our analysis speaks primarily to the concern for ex-post distributions.
9 For example, Bolton and Ockenfels (2000) only allows for inequality aversion and not for deriving util-
ity from being ahead of others.
10 Müller and Rau (2019) also extended the Fehr and Schmidt model to a risky environment to study the 
interaction of risk preferences and social preferences. However, as in the original model, they assume 
negative utility from being ahead of others, whereas we also allow positive utility.
11 Müller and Rau (2019) also investigate the implications of a non-linear social component.
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then be flatter in a social gain context, that is |R| =
||||
−U

��
(xi,bj)

U
�
(xi,bj)

||||
>
||||
−v

��
(xi)

v
�
(xi)

||||
. Risk-averse 

individuals will be more risk-averse compared to in isolation, and risk-taking indi-
viduals more risk-taking. This is the same result as in Müller and Rau (2019). If the 
individual is status seeking, β  is positive, and the utility function is steeper in a 
social gain context than in isolation. This implies |R| =

||||
−U

��
(xi,bj)

U
�
(xi,bj)

||||
<
||||
−v

��
(xi)

v
�
(xi)

||||
, that is 

risk-averse individuals will be less risk-averse compared to in isolation, and risk-
seeking individuals less risk-seeking.12

Conjecture 1c If an individual cares about distance (income) to the social reference 
point and has positive utility from advantageous inequality, risk-averse individuals 
will be less risk-averse and risk-seeking individuals less risk-seeking in the social gain 
context compared to in isolation. If people instead have negative utility from advan-
tageous inequality, risk-averse individuals will be more risk-averse and risk-seeking 
individuals more risk-seeking in the social gain context compared to in isolation.

If an individual can affect her rank, she has to compare incomes in both the social 
loss and the social gain context. In general, there will be a kink in the utility function at 
the social reference point, implying that the utility function is not differentiable. How-
ever, with a negative β, this kink makes the utility function more concave around the 
social reference point, implying a tendency to be more risk-averse. With a positive β, it 
is not clear whether the kink will create concavity, convexity, or neither of these around 
the social reference point; this will depend on the relative size of β and α. In the spe-
cial case where � = −� , there will be no kink, and the prospect to catch-up will have 
no particular influence on risk-taking. As in Conjecture 1b and the first part of Con-
jecture 1c, risk-averse individuals will be less risk-averse, and risk-taking individuals 
less risk-taking, compared to in isolation. In the specific case of risk-neutral individuals, 
risk behavior will be completely determined by the “curvature changes” induced by the 
kink. They will be more risk-averse if 𝛽 < −𝛼 , remain risk-neutral if � = −� , and be 
more risk-taking if 𝛽 > −𝛼 . In other cases, the risk behaviors conjectured in 1b and 1c 
will be adjusted by the concavity or convexity induced by the kink.

3  Experimental design and procedure

We designed a laboratory experiment to investigate the role of social comparison 
when an individual makes decision under risk. Subjects in our experiment were ran-
domly paired to allow for comparison. In each pair, there are two distinct roles: a 

12 With a non-linear g(.), a social reference point might also affect the curvature of the utility function. 
Müller and Rau (2019) derive conditions under which the results from the simpler model with a linear 
social component extend to a more general model that allows for curvature changes. In particular, results 
hold in the case where private and social risk preferences are of the same nature, that is if individuals 
who are risk-averse in isolation are also risk-averse in the social domain and individuals who are risk-
seeking in isolation are also risk-seeking in the social domain.
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“Player” and an “Other”. The Player actively makes decisions involving risk. The 
Other receives a certain amount of money that exogenously creates the social refer-
ence point to the Player. Importantly, the paired subjects cannot affect each other’s 
outcome with their choices. Therefore, our experiment has the three key features that 
enable us to test the impact of social comparison on risk-taking behavior: i) an exog-
enously given social reference point; ii) that a subject cannot affect the outcome of 
the other subject; and iii) that there is no perceived possibility to learn from others.

As we would like to investigate the role of a social reference point, we have a base-
line condition with no social reference point (Isolation) as well as three conditions 
with a social reference point. To elicit risk preferences, we use a choice list. Subjects 
made 20 independent decisions between a lottery and a certain amount in each condi-
tion. We fixed the probability of winning in the lotteries while we varied the payoffs 
from the certain option. The certain amount increases from five to 100 in steps of five. 
The lottery always has a 50–50 chance of winning either 100 or nothing. Thus, we 
expect a risk-neutral subject to choose the lottery for any safe amount below 50, which 
is the expected value of the lottery. A risk-seeking subject would also choose a lot-
tery for certain amounts above 50, and a risk-averse subject would also choose certain 
amounts below above 50. In addition to the income from the lottery, the Player has 
an endowment of 50. Thus, the total income is at least 50, which means only income 
from the endowment, and at most 150, which is the sum of the endowment of 50 and 
the gain from lottery of 100. When certain amount are chosen over the lottery, the total 
income could be in between 50 and 150, for example 80 if 30 for sure was chosen.

To investigate if distance to the social reference point matters, we have one condi-
tion where the subject is for sure above the social reference point (Above) and one 
where she is for sure below the social reference point (Below). In both of these condi-
tions the rank is given. To be able to find impacts of rank on social comparison, we 
have one condition where rank is not given (Catch-up). If choosing the lottery, the 
individual has a 50% probability of being above the social reference point and a 50% 
probability of being below it. The main difference between conditions is the endow-
ment of the “Other”, which is either “25” (Above), “125” (Catch-up), “175” (Below) 
or not specified (Isolation). Thus, any decision made only has monetary consequences 
for the “Player”. A summary of the conditions in our experiment is presented in 
Table 2. We set the endowment of the “Other” to 125 in the Catch-up condition since 
pilot studies indicated risk preferences close to risk-neutrality in the study population. 
To investigate if individuals are willing to take more risks to catch-up, we calibrated 
the experiment such that endowment of the “Other” in this condition was expected to 
be higher than the switching-point for most people, which the pilot studies had indi-
cated to be centered on 100.13 Though our design allows us to test both for an impact 
of distance to the social reference point and for an impact of rank when distance to the 
social reference point does not matter, we are not able to test for an additional impact 
of rank when distance to the social reference point does matter.

13 The experiment consisted of eight conditions, four of which are in the “gain domain” (Isolation, 
Above, Below, and Catch-up, described above) and four of which are in the “loss domain”). In the analy-
ses, we restrict our attention to the four treatments in the gain domain.
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A total of 293 students from Addis Ababa University (Ethiopia) participated in 
the experiment. Subjects were recruited by poster advertisements placed at the uni-
versity. The experiment was conducted using paper and pen in English, which is the 
teaching language of the university. It was presented orally in the local language 
(Amharic). Subjects also had the possibility to ask questions in Amharic. In the 
experiment, subjects made the decisions on separate sheets (see Appendix I). The 
beginning of each part states that “you are given X birr and the other participant is 
given Y birr”, where Birr is the Ethiopian currency (X and Y are the amounts stated 
in Table 2). Then, for each of the 20 decisions, they were asked to indicate whether 
they prefer either the lottery or the certain amount. In the instruction, we empha-
sized that there were no right or wrong answers. Table A1  in Appendix II shows 
descriptive statistics of the subjects.14

We used a within-subject design where the order of the conditions was rand-
omized, and all subjects decided on all conditions of the experiment as if their role 
was the Player. At the end of the experiment, pairs were called to one out of four 
payment stations where a coin toss determined who would be the Player. Then, 
one of the conditions and one of the choices from the choice list was randomly 
selected for real play. If the Player had chosen a lottery in that decision, this was 
represented by the drawing of a ball from a bag containing five yellow and five 
white ping pong balls. The composition of the balls was physically shown to sub-
jects before the balls were put into the bag. The subject selected a color and then 
drew a ball. If the color of the drawn ball matched the selected color, they won 100, 
otherwise nothing. Thereafter, both members of the pair group received their pay-
ment in cash. This procedure was explained clearly to subjects at the beginning of 
the experiment. Considering that the participants were students the money at stake 
was significant.15 It is important to note that, when subjects make their decisions, 
they do not know the identity of the other person in the pair, and they do not know 

Table 2  Summary of the experimental design

Experimental condition Endowment Lottery income Total income Others income

Min Max Min Max

Isolation 50 0 100 50 150 n/a
Below for sure 50 0 100 50 150 175
Above for sure 50 0 100 50 150 25
Catch-up 50 0 100 50 150 125

14 The descriptive statistics shows low level of education of parents and a low share of female students. 
The low share of female subjects is probably due to the timing of the experiment, which was after the 
end of the spring semester. This meant that most of our participants were students who waited for their 
diploma. Female students appear to stay on the campus while waiting for their diploma less often than 
do male students. As results are clearly driven by men, we also conducted the analysis using men only 
resulting in very similar results.
15 A daily laborer in Addis Ababa during the time of the experiment was paid approximately 100 Birr.
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whether their role will be the Player or the Other. However, they do know that the 
pair will be called to a payment station together. Thus, we have departed from the 
convention of anonymous interaction. The reason is to make the social reference 
point more focal.

4  Results

We first analyzed the impact of a social reference point when rank cannot be affected 
and, hence, focused on a possible impact of the distance to the social reference point 
on risk-taking. More specifically, we investigated Conjectures 1a, 1b, and 1c by 
comparing risk-taking in the social loss (Below) and social gain (Above) conditions 
with risk-taking in the isolated condition. Next, we turned to the impact of a social 
reference point when rank can be either improved or lost in the catch-up (Catch-Up) 
condition. Conjectures 2a and 2b describe the behavior if people are only concerned 
about rank. Last, we investigated the heterogeneity of individual behavior and cat-
egorized subjects into the following behavioral types based on the experimental 
results: (i) only rank matters; (ii) only distance matters and the respondent is status 
motivated; (iii) only distance matters and the subject is guilt motivated; and (iv) the 
social context does not matter.

4.1  Risk‑taking when rank is given

As risk-aversion in isolation matters for behavioral conjectures, we separated sub-
jects into three categories: risk-averse, risk-neutral, and risk-seeking. Subjects were 
classified as risk-neutral if their lowest preferred certain amount was either 50 or 55 
(implying a total amount of 100 or 105 with the endowment). A risk-neutral subject 
should be indifferent between a certain pay of 50 or the lottery; however, as they do 
not have the option of being indifferent, the lowest preferred certain amount would 
have to be either 50 or 55. Thus, risk-averse subjects have switching points below 
50 and risk-seeking subjects have switching points above 55. As can be seen in 
Table 3 below, 26.5% are categorized as risk-averse, 38.1% risk-neutral and 35.4% 

Table 3  Descriptive statistics by experimental treatment

Experimental 
condition

n Share risk-
averse

Share risk-neutral Share risk-seeking Certainty equivalent

Isolation 257 0.265 0.381 0.354 55.292
(0.442) (0.487) (0.479) (18.147)

Below 263 0.247 0.357 0.395 56.806
(0.432) (0.480) (0.490) (18.725)

Above 263 0.270 0.369 0.361 55.133
(0.445) (0.483) (0.481) (18.557)

Catch-up 262 0.218 0.416 0.366 56.489
(0.413) (0.494) (0.483) (17.862)
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risk-seeking, while a certainty equivalent of 55.292 shows that individuals on aver-
age are risk-neutral. In Table 3, we also show the descriptive statistics from the same 
categorization of individuals for the other three conditions. To analyze our research 
questions, we need to investigate within individual changes between conditions.16

We began to investigate the impact of a social reference point when the distance 
between own outcome and the reference point can be affected but rank is given. 
Remember that risk-taking should not be affected if only rank matters to the subject. If 
distance to the outcome of the other also matters, risk-averse individuals should be less 
risk-averse and risk-seeking individuals less risk-seeking in the social loss (Below) con-
dition compared to in Isolation. In the social gain (Above) condition, guilt-motivated 
risk-averse individuals should be more risk-averse and guilt-motivated risk-seeking 
individuals more risk-seeking than in Isolation. Status-motivated risk-averse individu-
als should be less risk-averse, and status motivated risk-seeking individuals less risk-
seeking than in Isolation. Hence, to investigate the impact of the social reference point 
on risk-taking we need to condition on risk-taking in isolation, that is without a social 
reference point. Figure 1 and Table 4 compare risk-taking in the social gain (Above) 
and the social loss (Below) conditions, respectively, with risk-taking in Isolation, while 
formal testing by using regressions are shown in Table 5.

In Fig. 1 the x-axis measures risk attitudes in terms of the sum of certainty equiva-
lent and the fixed endowment of 50 without a social reference point (Isolation) and 
the y-axis measures risk attitudes in terms of the sum of certainty equivalent and 
the fixed endowment of 50 with a social reference point. The dots are frequency 
weighted. The 45-degree line indicates the same choices in both conditions. Dots 
above the 45-degree line indicate riskier decisions with a social reference point, and 
dots below the line indicate less risky choices with a social reference point. The verti-
cal dotted lines divide people into risk-averse (to the left), risk-neutral (in the mid-
dle), and risk-seeking (to the right) in isolation. Table  4 shows the shares of each 
risk type in isolation (risk-averse, risk-neutral, or risk-seeking) who either increase 
risk-taking, do not change risk-taking, or decrease risk-taking in the social contexts. 

Fig. 1  The impact of a social reference point that is out of reach on risk-taking

16 In the experiment, we randomized the order of the experimental conditions. In Appendix III (Tables 
A4–A12) we show that results are unaffected if we control for order effects.
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There is substantial individual heterogeneity. Still, it is clear from both Fig.  1 and 
Table 4 that people who are risk-averse in Isolation more often increase than decrease 
risk-taking in the social conditions. The risk-neutral people change their risk-taking 
decisions less often than do others. Though the difference in risk-taking decisions 
for risk-seeking people is less clear from the figure than is the difference for risk-
averse people, they more often decrease than increase risk-taking, especially when 
being behind others. This pattern of behavior in the social context is in line with Con-
jectures 1b and 1c, but not with Conjecture 1a, according to which there should be 
no systematic impact of the social context when rank is given. Thus, our results favor 
a model where distance to the social reference point affects utility. Moreover, risk-
averse individuals are less risk-averse and risk-seeking individuals less risk-seeking 
in the social gain context compared to in the case without social comparison. This 
suggests that people like to be ahead of others, or, in other words, that β is positive.

Table 5 presents results from regressions comparing risk-taking in the social gain 
(Above) and social loss contexts (Below) with the comparison condition without a 

Table 4  Risk-taking in the social loss and social gain context compared to risk-taking in the isolated con-
text

Risk-averse 
(Isolation)

Risk-neutral 
(Isolation)

Risk-seeking 
(Isolation)

More risk in social gain condition (Above) 0.522 0.274 0.253
Same risk in social gain condition (Above) 0.269 0.474 0.218
Less risk in social gain condition (Above) 0.209 0.253 0.529
Total 1.000 1.000 1.000
More risk in social loss condition (Below) 0.547 0.204 0.309
Same risk in social loss condition (Below) 0.234 0.559 0.273
Less risk in social loss condition (Below) 0.219 0.237 0.420
Total 1.000 1.000 1.000

Table 5  The impact of a social reference point that is out of reach on risk-taking (OLS regression coef-
ficients)

The comparison condition is without a social context, where the outcome of the Other is not mentioned 
(PG). All models include individual fixed effects. Standard errors are clustered at the individual level 
since there are two observations per individual
*p < 0.1; ** p < 0.05; *** p < 0.01

Risk-averse in isolation Risk-neutral in isolation Risk-seeking in isolation

Social context Social gain Social loss Social gain Social loss Social gain Social loss

Above 7.090*** 0.632 -6.250***
(1.954) (1.170) (1.735)

Below 8.359*** 0.000 -2.809*
(1.935) (0.948) (1.575)

R2 0.17 0.23  < 0.01 0.13 0.04
n 135 132 192 190 193 198
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social reference point (Isolation) for risk-averse, risk-neutral, and risk-seeking indi-
viduals. All regressions use individual fixed effects.

Regression results support the patterns found in Fig. 1 and Table 4. Individuals 
who are risk-averse in isolation increase risk-taking in both the social loss and the 
social gain context, whereas individuals who are risk-seeking in isolation decrease 
risk-taking in both social contexts. There is no systematic impact of the social ref-
erence point on risk-neutral individuals. These results are in line with utility from 
deviations between own income and a social reference point, where people get 
positive utility (status) from being ahead of others and disutility (envy) from being 
behind of others. The results are not in line with a model either where the social 
reference point matters only through rank or where social preferences do not matter.

Result 1 When rank cannot be affected, risk-averse individuals make riskier choices 
and risk-seeking individuals less risky choices than in isolation in both the social 
loss context and the social gain context. This is in line with a model where people 
get negative utility from negative deviations from the social reference point (envy) 
(Conjecture 1b) and positive utility from positive deviations (status) (Conjecture 1c). 
It is not in line with a model where people get utility of rank only (Conjecture 1a).

4.2  Risk‑taking when rank can change

Next, we investigate the Catch-up condition where rank is not given. There is a 0.5 
probability of improving rank in a lottery choice, while the individual know if rank 
is improved or not for certain outcomes. We first investigate Conjectures 2a and 2b, 
that is, if risk choices are in accordance with the rank-utility model. Individuals who 
are motivated by rank and who chose at least some certain outcome below the social 
reference point in Isolation should increase risk-taking and thereby increase the pos-
sibility to catch up. However, the most risk-seeking individuals, who only choose 
certain outcomes above the social reference point in Isolation should decrease risk-
taking and thereby be certain of catching up for more choices. Figure 2 and Table 6 
compare risk-taking in the Catch-up condition both with risk-taking in the Isolation 
and in the Below condition.

Fig. 2  The impact of a social reference point when rank can be improved
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The dashed vertical line in Fig. 2 is the social reference point of 125. Both Fig. 2 
and Table 6 show the same results. It is clear that the most risk-taking subjects, who 
can increase the possibility of improving rank by reducing risk-taking, often do so. 
For the less risk-taking subjects, who can increase the possibility of improving rank 
by increasing risk-taking, the pattern is less clear. In Fig. 2 we see that many of them 
choose the approximately risk-neutral choice throughout. Table 7 shows the regres-
sion results of the same comparison as in Fig. 2 and Table 6, where separate regres-
sions are run on those who can increase the possibility of catching up by increased 
risk-taking and those who can do so by decreased risk-taking.

In line with Conjecture 2a and 2b, we find that individuals who can catch up by 
taking more risks do so, whereas individuals who increase the possibility to catch 
up if they take less risk do this. In the latter case, the effect is large and statistically 
significant. In the former case, the effect is smaller and only statistically significant 
when the comparison condition is Isolation.

Even if results are in line with our conjectures where only rank matters, they are 
also in line with models where deviations from the social reference point matters. 
In Table 8, we divide the group of individuals who can increase their possibility to 
get ahead by increasing risk-taking into subgroups of risk-averse, risk-neutral, and 

Table 6  Risk-taking in the catch-up context compared to in the isolated and the social loss contexts

More risk-taking increase 
probability of catching up

Less risk-taking increase 
probability of catching up

More risk than in isolation 0.369 0.146
Same risk as in isolation 0.394 0.317
Less risk than in isolation 0.236 0.537
Total 1.000 1.000
More risk than in social loss context 0.395 0.212
Same risk as in social loss context 0.355 0.231
Less risk than in social loss context 0.250 0.558
Total 1.000 1.000

Table 7  The impact of a social reference point that can be “caught-up” on risk-taking (OLS regression 
coefficients)

All models include individual fixed effects. Standard errors are clustered at the individual level
*p < 0.1;**p < 0.05; ***p < 0.01

Comparison with risk-taking in Isolation Comparison with risk-taking in Below

More risk-taking 
increase probability 
to catch up

Less risk-taking 
increase probability 
to catch up

More risk-taking 
increase probability 
to catch up

Less risk-taking 
increase probability to 
catch up

Catch-up 1.875** -10.000*** 0.822 -12.206***
(0.906) (2.750) (0.859) (2.866)

R2 0.02 0.32  < 0.01 0.36
n 441 78 447 78
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weakly risk-seeking in Isolation. We refer to subjects who can increase their pos-
sibility to get ahead by decreasing risk-taking as strongly risk-seeking. This allows 
us to investigate how well the utility from deviations model can explain results in the 
Catch-up condition. The weakly risk-seeking individuals decrease risk-taking, even 
though this should decrease their possibility of catching up with the social reference 
point. The risk-neutral individuals remain risk-neutral, even if they can increase 
their possibilities to catch up by taking more risk. This result is more in line with the 
utility from deviations model than with the utility from rank model. In particular, it 
is in line with the utility from deviations model with � ≈ − ∝.

The last two columns in Table 7 compare the Catch-up condition with the social 
loss condition (Below). The fact that there are effects of the Catch-up condition in 
this comparison could be taken to suggest that the possibility to change rank mat-
ters. However, without more precise knowledge of ∝ and � , we do not know how 
risk-taking differs between the Catch-up and the two social loss conditions (Above 
and Below) in the utility from deviations model. Hence, the utility from deviations 
model could potentially explain these results even without a jump at the social ref-
erence point. Hence, while we can infer that the risk-taking decisions of subjects 
are in line with a model where they care about distance to the social reference point 
and are status motivated, we do not know if there is also a jump at the social refer-
ence point.

Result 2 When rank can be affected, risk behavior is affected in the same way as 
when rank cannot be affected. This is in line with a model where people get negative 
utility from negative deviations from the social reference point and positive utility 
from positive deviations.

4.3  Behavioral types

Figures  1 and 2 show substantial heterogeneity in behavior. We here investigate 
individual behavior in detail. More specifically, we divide subjects into behavioral 
types. We categorized respondents whose responses were completely in line with 
either (i) only rank matters; (ii) distance matters and the respondent is status moti-
vated; (iii) distance matters and the respondent is guilt motivated; or (iv) the social 

Table 8  The impact of a social reference point that can be “caught-up” on risk-taking (OLS regression 
coefficients)

The comparison condition is without a social context, where the outcome of the Other is not mentioned 
(PG). All models include individual fixed effects. Standard errors are clustered at the individual level
*p < 0.1; **p < 0.05; ***p < 0.01

Sample Risk-averse Risk-neutral Weakly risk-seeking Strongly risk-seeking

Catch-up 8.175*** 0.798 -3.136* -10.000***
(1.799) (1.141) (1.714) (2.750)

R2 0.25 0.01 0.05 0.32
n 131 191 119 78
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context does not matter.17 In total, 34.3% of the respondents had responses com-
pletely in line with at least one of these types. Among risk-neutral respondents, we 
cannot distinguish between types (ii) to (iv), as these types will choose the risk-
neutral choice throughout. Among the risk-neutral subjects who can be categorized, 
16% care only about rank, whereas 84% either care about distance to the social 
reference point or do not care about the social context. For the risk-averse and risk-
seeking individuals we can categorize into each of the four types: 41.1% care about 
distance and are status motivated, 39.3% are not affected by the social context at 
all, 10.7% care only about rank, and 8.9% care about distance to the social ref-
erence point and are guilt-motivated. Among respondents who did not answer in 
accordance with any of these four types, two patterns stood out as being common. 
In all, 21.7% of the remaining risk-neutral or risk-seeking individuals always chose 
more risk in a social context, and 12.3% of the remaining risk-averse or risk-neutral 
individuals always chose less risk in a social context. To sum up, there is large het-
erogeneity in behavior, but distance seems to be more important than rank in our 
sample.

5  Discussion and conclusion

An element of risk is present both in many of our daily life decisions and in 
long-term investments such as educational choices and pension savings. Moreo-
ver, most of these decisions under risk are made in a social context, where we 
know other people’s social position or income. There is now a large body of both 
empirical and theoretical literature showing that utility is affected by the outcome 
of others as shown theoretically by social preference models (e.g., see overview 
Fehr & Schmidt, 2006). If the utility we derive from a decision is related to oth-
ers’ outcome, we should expect that decisions involving risk in social contexts 
might differ from similar decisions made in isolation. To investigate the impact of 
a social context on decisions under risk using naturally occurring data is challeng-
ing. Hence, we use an experimental approach where we exogenously vary others’ 
income, which represents a social reference point. We investigate the impact of 
social comparison on risk-taking. To exogenously vary others’ income allows us 
to rule out other factors that might matter for decision-making in a social context, 
such as altruism, responsibility or learning.

We use two different social preference models to evaluate the effect of social 
context on individuals’ decisions under risk: (i) utility from rank of outcome and 
(ii) difference between own and others’ outcome matters for utility. As risk prefer-
ences in isolation matter for implied risk behavior in the social context, we use a 

17 Respondents are classified as”Only rank” if they modify behaviour in the Catch-up condition but not 
in other social conditions. They are classified as “Status motivated” if they make choices fully in line 
with Conjecture 1c with positive utility from advantageous utility, They are classified as “Guilt moti-
vated” if they make choices fully in line with Conjecture 1c with negative utility from advantageous util-
ity. They are classified as “Not affected” if they always make the same choice as in Isolation. See Tables 
A2–A3 in Appendix II for a more detailed presentation of the categorization).
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within-subject design to allow for analyses at individual level with randomized 
order of the different risky decisions. Decisions under risk in isolation are com-
pared with those in three different social contexts; (i) individuals for sure have an 
income below others’ income, (ii) individuals for sure have an income above oth-
ers’ income, and (iii) individuals can have an income that is either below or above 
the social reference point, that is, rank is not given.

We find that the social reference point influences subjects’ decisions under 
risk. We further find that people want to be ahead of others and that the distance 
to the social reference point matters. In particular, we find that people adjust 
their risk-taking both upwards and downwards when this either increases their 
possibility of rising above the social reference point or decreases their risk of 
falling behind the social reference point. We also find that people who are risk-
averse when making decisions in isolation become less risk-averse in a social 
context, whereas risk-seeking people become less risk-seeking. On the other 
hand, risk-neutral people in an isolated setting also remain risk-neutral also in a 
social context. This is in line with a model where people care about the distance 
to the social reference point and want to be ahead of others. This is not in line 
with a model where only rank matters. With our experimental design, we are not 
able to tell whether rank matters in addition to distance to the social reference 
point.

Are there other models that could explain our results? First, as the outcome of 
others is given, all intention-based models become irrelevant. In addition, models 
where individuals believe that they can learn something by observing the choices 
or outcomes of others become irrelevant. Our results are in line with positive util-
ity from being ahead of others (status); they are not in line with negative util-
ity from advantageous inequality (guilt). Hence, the results are not inline with 
inequality aversion.

Our design also allow for behavior consistent with cumulative prospect theory 
extended to a social reference point as previously investigated by Linde and Sonnemans 
(2012) and Gamba et  al. (2017). In standard cumulative prospect theory, the utility 
function is convex in the loss domain and concave in the gain domain. If this property is 
transferable to a social reference point, we should expect subjects to be more risk-taking 
in the social loss context than in the social gain context.18 These predictions do not hold 
in our data. Risk-taking is affected in the same way in the social gain as in the social 
loss context.

A key feature of our study is that we investigate the role of social comparisons 
on risk-taking in a context where there is no connection between the decision-maker 
and the outcome of others. This enables us to identify the effect of social compari-
son on risk-taking in a social context and to distinguish it from other mechanisms. 
For example, in experiments where subjects allocate payoffs between themselves 
and others, they frequently appear to be inequality-averse rather than rather than 

18 As explained by Gamba et al. (2017), this is the case at least for individuals who are either risk-averse 
or risk-neutral in isolation, whereas predictions are unclear for individuals who are risk-seeking in isola-
tion.
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being status-seeking. However, a situation where subjects can be held responsible 
for the outcome of others is fundamentally different from one where they cannot be 
held responsible.

An important insight from our experiment is that risk-taking decisions are influ-
enced by the outcome of passive others, whose outcome is used a social reference 
point. In our experiment, each subject is paired with one other subject whose out-
come serves as the social reference point. In reality, of course, the setting of social 
reference points is bound to be a much more complex process related to the society 
to which an individual belongs. Therefore, one way to think about our experiment is 
as a weak test of the link between social comparison and risk-taking: even a social 
reference point created by the outcome of an anonymous pair can affect risk-taking 
behavior.

How do our results compare with other studies on risk-taking where the income 
of a peer is exogenously varied? Linde and Sonnemans (2012) and Gamba et al. 
(2017) depart from cumulative prospect theory and study risk-taking in a social 
loss and a social gain context, with inconclusive results. Our results suggest that a 
possible reason might be that risk-taking in the social loss and social gain contexts 
depend on risk attitudes in isolation, implying that they are not well-explained by 
an S-shaped utility function around the social reference point. Müller and Rau 
(2019) also study risk-taking in a social loss and a social gain context, and build 
the same social preference model as we do, i.e. the Fehr-Schmidt model, where the 
distance between own income and the social reference point matters for utility. In 
their analysis, they focus on risk-averse and inequity averse individual, where the 
restriction to risk-averse individual is due to few risk-seeking individual in their 
sample. Their results are in line with model predictions for risk-averse and ineq-
uity averse individuals. Since we investigate risk-taking in the social context for 
risk-averse, risk-neutral and risk-seeking individuals, who are potentially status 
motivated rather than inequity averse, our analysis in the social loss and the social 
gain context can be seen as a generalization of their analysis. Schwerter (2013) 
study risk taking in a social context where rank is not given, i.e. similar to our 
Catch-up condition. Theoretically, he departs from cumulative prospect theory. 
However, the hypotheses in the social context, where rank is not given, are essen-
tially the same as from the rank-utility model that we use. In practice, a strong 
desire to avoid a social loss is similar to a concern about social rank. Similar to 
us, he finds that subjects adjust risk-taking to increase the probability of a social 
gain rather than a social loss. However, our results when we disaggregate subjects 
who can increase the possibility of a social gain by increased risk into differently 
risk-averse subjects (Table 8), and our results when social rank is given, show that 
neither cumulative prospect theory with a social reference point nor a rank-utility 
model can fully explain risk-taking with social reference points.

In summary, our results together with results in other studies are in line with 
a model where not only rank but also distance to a social reference point affect 
risk-taking. Further, our results suggest that risk-taking is influenced by status-
concerns. However, it should be noted that our analysis of behavioral types 
show differences in motives; some individuals appear to be unaffected by social 
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comparison, some to care only about rank, and most to be affected by distance 
(the latter also shown in Müller and Rau (2019)).

Both the theoretical and experimental literature on risk preferences typically 
assumes that individuals make risk choices without considering the social con-
text, that is in isolation. However, many real-world decisions, such as pension 
investments, adaptation of new technology, and purchase of insurance, are carried 
out in contexts where social comparison is possible. Our results highlight that the 
social context, specifically social comparison, is indeed important for decisions 
under risk. For welfare evaluation and policy design, this implies that it is impor-
tant to consider likely social reference points and social preferences when risky 
decisions are made in a social context. We leave the investigation of implications 
in specific contexts, such as technology adaption, to future research.
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