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Abstract
This paper provides evidence for the following novel insights: (1) People’s economic
decisions depend on their psychological motives, which are shaped predictably by
the social context. (2) In particular, the social context influences people’s other-
regarding preferences, their beliefs and their perceptions. (3) The influence of the
social context on psychological motives can be measured experimentally by priming
two antagonistic motives—care and anger—in one player towards another by means
of an observance or a violation of a fairness norm. Using a mediation approach, we
find that the care motive leads to higher levels of cooperation which are driven by
more optimistic beliefs, a different perception of the game as well as by a shift
towards more pro-social preferences.

Keywords Social dilemma · Motivation · Pro-social preferences · Stability
of preferences · Priming · Norm violation

1 Introduction

This paper investigates how two psychological motives—care and anger—affect
economic decisions in the context of a social setting characterized by strategic
complementarities. A “social setting“ features a joint activity of several people
producing a distribution of payoffs. We focus on a cooperative setting in which one
person’s contribution raises another person’s productivity (payoff per unit of
contribution), i.e., a strategic complementarity. A psychological “motive” is a force
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that gives direction and energy to one’s behavior, thereby shaping the objective of the
behavior.1

Out of the variety of motives discussed in motivation psychology, we study the
two antagonistic motives of care and anger. With the care motive, also referred to as
compassion (Goetz et al., 2010) or prosocial altruism (Heckhausen & Heckhausen,
2010), individuals receive utility by increasing the wellbeing of others even at a
personal cost (Goetz et al., 2010; Condon & Feldman Barrett, 2013; Batson & Shaw,
1991). Care-motivated individuals feel responsible for the wellbeing of others and
therefore tend to create a cooperative environment. This tendency rests on the belief
on the cooperativeness of others (Crocker & Canevello, 2012). With the anger
motive, individuals are willing to sacrifice to harm others (Heckhausen &
Heckhausen, 2010) or to make anti-social welfare decisions (Small & Lerner,
2008). Additionally, individuals motivated by anger have a desire of wanting and
perceive others as competitors (Van Kleef et al., 2008).

Motives are closely associated with decision objectives and can be represented by
a family of preferences. On this account, it is useful to associate economic decisions
with motives, rather than emotions, which can be understood as affective states
underlying, or associated with motives.2

Motivation psychology argues that individuals are “multi-directed“, i.e., they have
access to multiple discrete motives. The phenomenon of multidirectedness makes
context dependence central to preference formation since contexts serve to activate
motives. In economic terms, individuals do not maximize a single utility function
across contexts, but different contextual stimuli lead to different motives, which are
associated with different utility functions (Heckhausen & Heckhausen, 2010;
Bosworth et al., 2016).

Different motives can be associated with different decision objectives. With regard
to economic decision-making, multi-directedness thus implies that different motives
are associated with different preferences and the activation of a particular family of
preferences is context dependent. Since motives are directly linked to specific goals
(Chiew & Braver, 2011), they are a natural candidate to be translated into distinct
preference functions.

In this context, this paper provides evidence for multi-directedness, indicating
how different motives give rise to different economic decision objectives and how
these motives are predictably shaped by the social context. We measure the influence
of the social context experimentally by priming two antagonistic motives—care and
anger—in one player towards another player by means of an observance or a
violation of a fairness norm. We find that priming care generates prosocial other-
regarding preferences, whereas priming anger pulls in the opposite direction.
Furthermore, this paper shows that psychological motives not only shape decision
objectives, but also perceptions and beliefs. Using a mediation approach, we find that
the care motive leads to higher levels of cooperation which are driven by more

1 Elliot and Covington (2001), following Atkinson (1964)
2 There is no consensus in the psychological literature whether emotions are antecedents (Lang & Davis,
2006), a concomitant phenomenon (Frijda et al., 1986), equivalent to motivations (Levenson, 1999) or
whether motivation is a component of emotion referred to as emotivation (Roseman, 2011).

123

274 P. Ring et al.



optimistic beliefs, a different perception of the game as well as by a shift towards
more pro-social preferences. In mainstream economic theory, preferences are
depicted as reasonably stable through time and internally consistent, and furthermore
these preferences are treated as independent of perceptions (generating one’s
information set) and beliefs (concerning one’s context). By providing evidence that
motives drive preferences, perceptions and beliefs in predictable ways, this paper
breaks new ground.

We do so through an experiment on motive-driven decision-making in a social
dilemma game. At the beginning of our experiment, one of these two motives is
experimentally primed by an observance or a violation of a fairness norm. The
primed motive then influences the beliefs, perceptions and preferences that shape the
individual’s actions in a non-linear public goods game. The non-linear public goods
game is based on the experimental design of Potters and Suetens (2009) and is
characterized by strategic complementarity and a positive externality. Cooperation in
this setting is particularly important because of these two properties, which are very
common in practice. Examples of such settings are search and matching in labor
markets (a worker searches for jobs to increase a firm’s profits, ceteris paribus, and
increases the effectiveness of a firm’s search for workers), synergies in the workplace
(a worker’s willingness to cooperate with a colleague increases the firm’s profit and
promotes the colleague’s productivity due to willingness to cooperate with the
worker), and trust under incomplete contracts (one party’s trust promotes the surplus
of the trading partner and enhances the effectiveness of the trading partner’s trust).

The outcome of the social interaction, in turn, affects the individual motives. This
feedback between motives and social interactions is particularly significant for an
explanation of how social motives operate. In practice, naturally, social motives bring
people into social interactions, which, in turn, affect their social motives (Bault et al.,
2017).

The rest of the paper is structured as follows: Sect. 2 relates our work to the
existing literature. In Sect. 3, we outline the experimental methods; in Sect. 4 we
formulate our hypotheses, which we test in Sect. 5; and in Sect. 6, we conclude with
a discussion of our findings.

2 Relation to the literature

Care and anger are common social motives in the sense that they mediate social
interactions and that are present in the economics literature. The motive care refers to
altruism and prosociality including models of other-regarding preferences, positive
reciprocity, guilt aversion and signaling of preferences (see Rotemberg (2014) for a
comprehensive summary). The motive anger has been studied theoretically
(Battigalli et al., 2019; Akerlof, 2016; Aina et al., 2020; Winter et al., 2016; Brams,
2011; Passarelli & Tabellini, 2017), in the context of pricing (Anderson & Simester,
2010; Rotemberg, 2005) and experimentally (Gneezy & Imas, 2014; Van Leeuwen
et al., 2017; Persson, 2018; Castagnetti & Proto, 2020).

Though there is large body of empirical and experimental research documenting
that individuals exhibit other-regarding preferences (Fehr & Schmidt, 1999; Fehr &
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Fischbacher, 2002; Charness & Rabin, 2002), there has been relatively little
investigation of the systematic context-dependence of other-regarding preferences.
An important aspect of social contexts are shared values or standards, so-called social
norms. While norms offer guidance in social interactions and help to facilitate
coordination (Bicchieri, 2016; Bicchieri & Dimant, 2019), norm violations can have
lasting negative implications on future social interactions by eliciting negative
emotional responses (Strang et al., 2016; Pillutla & Murnighan, 1996) and fostering
self-interested behavior (Bicchieri et al., 2022).

In this paper, we show that other-regarding behavior can be systematically
influenced by the observance or violation of a fairness norm. A theoretical
background connecting motives to economic decision-making is outlined in
Bosworth et al. (2016) as follows: (1) All behavior is motivated. (2) People have
access to multiple discrete motives. (3) Each motive is associated with a distinct
preference function. (4) Motives are activated by stimuli in a person’s internal or
external environment. Based on this theoretical background, Bosworth et al. (2016)
argue that motives and the likelihood of their activation based on individual traits are
evolutionarily linked to the economic and social context. The economic and social
context in Bosworth et al. (2016) is specified in terms of strategic complements and
substitutes, the former promoting cooperation, and the latter inducing competition.

The behavioral economics literature acknowledges that contextual differences—
particularly those based on framing (Tversky & Kahneman, 1981), priming (Cohn &
Maréchal, 2016; Dimant, 2022; Drouvelis et al., 2015), perception (Dimant &
Hyndman, 2019) and institutional norms (Peysakhovich & Rand, 2015; Engl et al.,
2021)—can lead to systematically different behaviors. The literature on priming in
behavioral economics focuses primarily on experiments in which behavior and
judgment are influenced by the activation of mental concepts through situational
cues. As such, it rests on empirical techniques in experimental psychology.3 The
prime commonly comes in the form of a stimulus that activates associated memories
(Callen et al., 2014) or concepts (Cohn et al., 2015). The stimuli may be explicit in
the form of words (Drouvelis et al., 2015) or the recollection of past experiences
(Bogliacino et al., 2017) or implicit in the form of music (North et al., 1999), images
(Vohs et al., 2006), unscrambling sentences (Bargh et al., 1996), temperature
(Williams & Bargh, 2008), odor (Holland et al., 2005), and even subliminal stimuli
(McKay et al., 2011). An underlying theory that offers a coherent explanation of
these effects with regard to economic decision-making has thus far been absent. This
paper contributes to filling this gap by providing a link among motivation
psychology, primes and economic behavior.

Our research is also related to the following literature. Inline with Battigalli et al.
(2019), we explore how an initial stimulus and the history of interaction between two
individuals lead to the endogenous formation of preferences and beliefs under
different motives. Similar to Cox et al. (2007), we observe reciprocal behavior, i.e.,
people treat others as they have been treated, which we interpret as an outcome of the
interaction between the motives care and anger. Bartke et al. (2019) induce care and
anger motives via autobiographical recall and study subsequent behavior in a one-

3 A survey is provided in Bargh and Chartrand (2000).
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shot linear public goods experiment. They show that individuals recalling memories
associated with the care motive behave more pro-socially than individuals recalling
memories associated with the anger motive. While this study analyzes a one-shot
interaction without feedback between motives and social interactions, we study a
repeated interaction with such feedback. Finally, Chierchia et al. (2017) investigate
how motives of care and power, and motives of control and self-efficacy affect
cooperation and punishment behavior. They find that individuals with care motives
behave more cooperatively, while individuals with power motives are more willing to
punish social norm violations. However, the effect of feedback from interpersonal
cooperation and punishment on the motives is not studied. Moreover, because this
study only recorded unconditional choices, it is unclear whether beliefs, preferences
or both are changing. By eliciting conditional choices and thereby controlling for
beliefs we show that motives indeed give rise to different objective functions.

3 Methods

To test the outlined theoretical framework,we conducted a two stage experiment (see Fig. 1
for an overview). In each session, the participants were randomly divided into pairs, which
stayed the same throughout the experiment. Every participant received the same
instructions (see Appendix 2). In the first stage, we experimentally primed one of the
two antagonistic motives care and anger in one player towards another by means of a
dictator gamewith a restricted choice set. After amotive validation, participants entered the
second stage inwhich they repeatedly interacted in a social dilemmagame characterized by
strategic complementarity and a positive externality in the same group. Since, we aim at
testing whether the induced motives give rise to different behavior during the interaction
and how beliefs, perceptions and preferences account for the observed differences in
behavioral patterns,we repeatedly validated themotives and elicited unconditional choices,
beliefs about theother player’s choices and conditional choices. Perceptions about thegame
environment were elicited in a subsequent questionnaire.

3.1 Motive prime

In the first stage, we aimed at priming the two antagonistic motives care and anger
via a dictator game with a restricted choice set. To this end, one of the group
members was randomly selected to be the dictator, and the other to be the receiver. In
contrast to the classical version, here, the dictator cannot choose any distribution of
the initial endowment but can only choose from a limited set of alternatives, as done,
for example, by Bolton et al. (1998) or Schulz et al. (2014). This feature allows an
experimenter to manipulate the frequency of certain outcomes. Specifically, we
operationalize the emotional reaction to compliance and violation of a fairness norm,
whereas perceived fairness about the distribution of the endowment is associated
with the induction of the motive care (Singer et al., 2006) and perceived unfairness
about the distribution is associated with the induction of the motive anger (Strang
et al., 2016; Pillutla & Murnighan, 1996). Based on this approach, we construct two
choice sets consisting of two options (Table 1). The dictator is endowed with 20
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EUR and has to decide how to split this endowment between herself and the receiver
according to the choice options. Option 1 determines the treatments in both choice
sets. An equal split is associated with the care treatment and an unequal split, in
which the dictator keeps 90% of the endowment is associated with the anger
treatment. The choice sets were restricted to create a constant stimulus within one
treatment. An equal split is typically perceived as fair, whereas keeping 90% of the
endowment is perceived as unfair (McCall et al., 2014).

Option 2 is the same in both choice sets and includes an unfair split in which the
dictator keeps only 10% of the endowment. Option 2 is therefore unlikely to be
chosen by the dictator in both choice sets.

The dictator makes decisions for both choice sets. One decision is randomly
reported to the receiver. The receivers are informed that there is a restricted choice

Fig. 1 Experimental design

Table 1 Dictator game with
restricted choice sets

Option 1 Option 2

Care Keep 10 EUR Keep 2 EUR

Send 10 EUR Send 18 EUR

Anger Keep 18 EUR Keep 2 EUR

Send 2 EUR Send 18 EUR
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set, but they do not know what the restricted choice set is. This is justified since we
aim at inducing an emotional reaction to the distribution without any further
procedural justifications of the dictators’ choice. The revealed decision determines
whether the treatment is care or anger. This allows us to conduct both treatments in
the same session and avoid any day-specific effects (Howarth & Hoffman, 1984).
The dictator is only told that one of the two decisions is reported to the receiver to
exclude a direct effect of the prime on the dictator.

3.2 Motive validation

During the experiment, we validated the activation and intensity of the motives at
various points of both the receiver and the dictator. Specifically, we measured the
motive after the dictator game to check whether our motive induction was successful
and four times during the social dilemma game in order to observe the evolution of
the motives throughout the repeated interaction. Given that only the receiver was
treated initially, we expect treatment differences after the motive induction for the
receiver only. However, throughout the interaction we expect a motive spill over to
the dictator.

The motive validation was done via self-reported ratings of motivational states
based on words associated with the motives care and anger. For the ratings, we used
seven-point Likert scales with words taken from the word atlas assembled by
Chierchia et al. (2021), who asked people to assign words to different motives. The
words used in this experiment are outraged (“How outraged are you about the
decision of participant B?”) and upset (“How upset are you about the decision of
participant B?”) for the anger motive4, and likable (“How likable do you find
participant B?”) and compassionate (“How compassionate are you with participant
B?”) for the care motive. The ratings are formulated directly towards the other player.
We average the two ratings for each motive to derive a care score and an anger score.

To avoid collinearity in our subsequent analyses, we construct a motive score,
which is the difference between the care and anger scores as follows:

Motive Score ¼ Care Score� Anger Score: ð1Þ
Taking the difference is theoretically justified because the two motives are antago-
nistic. Additionally, in our data, the care and anger scores are negatively correlated
(rð214Þ ¼ �0:51; p\:001). Hence, a positive motive score indicates that the care
motive dominates, while a negative score indicates that the anger motive dominates.

3.3 Social dilemma game

Bosworth et al. (2016) suggest that the care motive has a comparative advantage in a
social setting characterized by strategic complements. Such a context should
therefore offer care-motivated individuals the opportunity to fully exploit the benefits

4 Since the receiver took no decision in the dictator game, the validation question for the dictator was
generalized in the first round for the words outraged (“How outraged do you feel?”) and upset (”How upset
do you feel?”).
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of this motive. To test this suggestion, each group plays a repeated social dilemma
game in the second stage of the experiment. The social dilemma game is based on the
experimental design of Potters and Suetens (2009) with a payoff function that has the
following form:

piðxi; xjÞ ¼ aþ bxi þ cxj � dx2i þ ex2j þ fxixj; ð2Þ
with xi; xj � 0 denoting the contribution of player i and j respectively and the
parameter b; c; d; f ; e[ 0 are the calibration parameters of the payoff function. The
game has a positive externality (opiðxi; xjÞ=oxj [ 0), and the choices are strategic

complements (o2piðxi; xjÞ=oxioxj [ 0). The characteristic choices and payoffs of their
calibration of the parameters (a ¼ �28, b ¼ 5:474, c ¼ 0:01, d ¼ 0:278, e ¼ 0:0055
and f ¼ 0:165) are summarized in Table 2, where xNash is the Nash equilibrium and
pNash the corresponding payoff, xJPM is the joint payoff maximizing choice and pJPM

the corresponding payoff, pdefect is the payoff maximizing best response to full
cooperation (see Potters and Suetens (2009) for details of the parametrization).

Cooperation in this setting is particularly important as outlined in the introduction.
To determine whether individuals with an induced care motive behave more
cooperatively and whether this behavior can be explained by a shift in preferences,
beliefs or perception, we elicit both unconditional and conditional choices based on
the strategy method (Fischbacher et al., 2001)5 as well as beliefs.

Specifically, the participants played the social dilemma in the same group for 16
rounds. In each round, the participants were asked to choose a number between 0.0
and 28.0 and to state a belief about the choice of the other player in their group. They
were equipped with a payoff table (Appendix 2: Fig. 8) and a calculator, which was
implemented as a slider. On this slider, they could enter a hypothetical choice and the
belief about the choice of their counterpart. Based on these hypothetical numbers, the
participants received information about their own payoff and the payoff of their
counterpart. Beliefs were incentivized with 5 points if the stated belief was within ± 1
range of the counterpart’s actual choice. After each round the participant received a
feedback on the choices, payoffs and cumulative payoff for themselves and their
counterpart.

Additionally, in rounds 1, 2, 6, 11 and 15, the motives were validated as described
above and the participants were asked to state their conditional choices based on the
strategy method. This included fifteen possible hypothetical choices of the other
player (values from 0 to 28 in steps of two).

Table 2 Calibration of the social
dilemma game xNash 14

xJPM 25.5

pNash 27.71

pJPM 41.94

pdefect 60.14

5 In this method, participants are asked to indicate an action for a range of possible specified actions of
their counterpart. The aim is to control for differences in beliefs about one’s counterpart’s actions.
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The actual payoff in these rounds was determined randomly from the unconditional or
the conditional choices. If the conditional choices were selected, the payoff relevant
choice was implemented as the conditional choice corresponding to the unconditional
choice of the other player. If the number was between the pre-defined hypothetical
choices of the counterpart, the conditional choice was linearly approximated between the
upper and lower bound as explained to the participants beforehand.

The first round was a test round and, therefore, was excluded in the final payoff
calculation. The payoffs were denoted by points (50 points = 1 EUR) and summed
over all rounds.

At the end of the experiment, participants were asked to state their perception of
the nature of the game as either cooperative or competitive.

The non-linearity of the social dilemma game allows us to estimate a preference shift
attributed to the induced motives care and anger. In particular, controlling for beliefs, the
choices from the strategy method enabled us to estimate the individual preference
signature of each participant based on the theoretical best-response functions.

To explore the preference signature resulting from the two induced motives of
interest and following Bosworth et al. (2016), we assume that the utility function of
an individual in a two-player interaction is represented by

Uiðxi; xjÞ ¼ ð1� jiÞpiðxi; xjÞ þ jipjðxj; xiÞ; ð3Þ
where pi and pj are the respective payoffs from a social interaction of players i and j.
Player i’s utility is a combination of the two payoffs, and ji measures their relative
weights. If ji [ 0, an increase in the payoff of the other player in the game increases
the utility of the focal player. This feature is typically associated with the motive care
(Bosworth et al., 2016). If ji\0, the focal player receives disutility from the payoff
of the other player in the game (Heckhausen & Heckhausen, 2010). This feature is
typically associated with the motive anger. If ji ¼ 0, the payoff of the other player
does not affect the utility of the focal player (Bosworth et al., 2016). This corre-
sponds to the neoclassical motive of selfish wanting. In the following, we refer to ji
as the preference signature.

Based on the payoff function, we derive the following theoretical best-response
function for each value of the preference signature ji:

xi ¼ ðð1� jiÞbþ jicþ fxjÞ=ð2ðð1� jiÞd � jieÞÞ: ð4Þ
The best response is increasing in ji. Hence, individuals with a higher ji value
choose unconditionally higher numbers in the social dilemma game as shown in
Fig. 2. The best-response function increases with xj, and higher values of ji are
associated with higher intercepts and steeper slopes. This is due to the properties of
the payoff function, since the own contribution has a positive effect on the wellbeing
of the other player.

3.4 Experimental procedure

The experiment was conducted at the economics laboratory of the Kiel University in
October 2017. We recruited 230 participants from the subject pool, which consists of
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Kiel University students with various scientific backgrounds.6 Data was collected in
17 sessions with 12–20 participants per session. The organization and administration
were performed using the hroot platform (Bock et al., 2014), and the experiment was
set up using the experimental software oTree (Chen et al., 2016). For technical issues,
we had to exclude two observations (one couple) because their computers lost
connections to the server and twelve more observations (6 couples) because the
dictator’s choices did not reflect the randomly assigned motive treatment, that is, the
dictator in the anger treatment opted to keep 2 EUR and send 18 EUR. The
remaining 216 participants (96 were women) were distributed across the two
treatments, with 102 in the anger treatment and 114 in the care treatment. This
corresponds to 108 independent observations. Please note that three dictators in the
care treatment decided to send 18 EUR and keep 2 EUR, while all other dictators
decided for an equal split. Because this signal is in line with the assigned motive
treatment, the observations were included in the analysis.

For the individual payment, it was randomly determined whether the dictator or
the social dilemma game was paid out. The sessions lasted between 50 and 75 min,
and the average payment per participant was 16.33 EUR.

3.5 Statistical analysis

The statistical analysis was performed using the computing environment R (R
version 4.0.2 (R Core Team, 2016); RStudio version 1.3.1056 (RStudio Team,
2015)). The best-response functions were fitted with the function mle2 in the bbmle
package (R Core Team, 2020). Mediation analysis was performed with the mediation
package (Tingley et al., 2014).

10
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0 2 4 6 8 10 12 14 16 18 20 22 24 26 28
xj

x i
κi

0.5
0.3
0.1
0
-0.1
-0.3
-0.5

Fig. 2 Theoretical best-response functions for different values of ji

6 Our sample: STEM: 67, Humanities: 57, Law: 17, Medical Science: 9, Economics: 49, Psychology: 6,
Social Science: 10, no information provided: 1.
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Our dependent variables are as follows:

● Unconditional choices as elicited in the social dilemma game.

● Conditional choices as elicited via the strategy method.

● Beliefs about one’s counterpart’s behavior.

● Perception about the nature of the game.

To study the impact of the motives on those dependent variables, we perform a
mediation analysis. The goal of the mediation analysis generally is to decompose the
treatment effect into a direct effect of the treatment on the outcome variable and an
indirect effect that works through one or more intermediate variables which are
manipulated by the treatment. These intermediated variables are called mediators. In
economics, mediation analyses have been applied in various settings, such as to
evaluate the impact of labor market programs on employment and earnings (Huber
et al., 2018), the effect of financial education on financial behavior (Carpena & Zia,
2020), the mechanism of cognitive and non-cognitive skills and the effect of
personality traits on health (Heckman et al., 2013; Keele et al., 2015; Conti et al.,
2016), and the mediating effect of education between growing up poor and economic
outcomes in adulthood (Bellani & Bia, 2019).

We first present the results of the traditional mediation approach as developed by
Baron and Kenny (1986) and then complement the results with a causal mediation
approach as developed by Imai et al. (2010). The traditional approach rests on the
following four steps:

Step 1: We show that the treatment (care vs. anger prime) significantly impacts
the dependent variables in the social-dilemma game. This step
establishes that there is an effect that may be mediated.

Step 2: We show that the treatment significantly changes the motive scores.
This step establishes that the treatment has an effect on the potential
mediator.

Step 3: We show that the motive scores significantly affect the dependent
variables. This, however, is not sufficient to establish mediation because
both the outcome variable and the potential mediator are impacted by
the treatment.

Step 4: We perform a multiple regression with the treatment variable and the
motive scores, i.e., we control for the direct effect of the treatment on
the dependent variables. Mediation is supported if the motive scores
continue to have a significant impact on the dependent variables after
the treatment is controlled for. If the treatment variable is no longer
significant, this finding is called a full mediation, otherwise the finding
is called a partial mediation.

To confirm the statistical significance of the indirect effect via the mediator, we
complement these results with insights from causal mediation techniques (Imai et al.,
2010). The causal mediation approach is based on a counterfactual framework. Let Yi
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be the dependent variables in the social dilemma game (unconditional choices,
beliefs, conditional choices), Ti the treatment status (care ¼ 1 and anger ¼ 0) andMi

the value of the mediator variable (motive score) for individual i. The observed
outcome, Yi, equals then YiðTi;MiðTiÞÞ, where MiðTiÞ is the observed value of the
motive score in the given treatment. The total unit treatment effect is then given by
si ¼ Yið1;Mið1ÞÞ � Yið0;Mið0ÞÞ. This effect can be decomposed into a) the causal
mediation effect, also referred to as the indirect effect,

di ¼ Yiðt;Mið1ÞÞ � Yiðt;Mið0ÞÞ ð5Þ
for the treatment status t ¼ 0; 1 and b) the direct effect which accounts for all other
causal mechanisms

fi ¼ Yið1;MiðtÞÞ � Yið0;MiðtÞÞ ð6Þ
for the treatment status t ¼ 0; 1 (Pearl, 2014; Robins & Greenland, 1992). These two
effects sum up to the total effect

si ¼ �dit þ �fið1� tÞ: ð7Þ
The average causal mediation effects (ACME) �di and the average direct effects
(ADE) �fi represent the corresponding population averages. The identification of
ACME and ADE rests on the assumption of Sequential Ignorability proposed by Imai
et al. (2010). Sequential Ignorability consists of the following three conditions:

fYiðt0;mÞ;MiðtÞg ?? Ti j Xi ¼ x; t; t0 2 f0; 1g ðiÞ

Yiðt0;mÞ ?? MiðtÞ j Ti ¼ t;Xi ¼ x; t; t0 2 f0; 1g ðiiÞ

0\PrðTi ¼ t j Xi ¼ xÞ and 0\PrðMi ¼ m j Ti ¼ t;Xi ¼ xÞ;
t 2 f0; 1g; 8x;m 2 suppðXi;MiÞ

ðiiiÞ

where Xi is a vector of the observed pre-treatment confounders for individual i. The
first condition (i) of Sequential Ignorability implies that the treatment assignment is
assumed to be ignorable, i.e., statistically independent of potential outcomes and
potential mediators. This is ensured by design in our study, since treatments are
assigned randomly. Condition (ii) implies that the motive score is ignorable given the
observed treatment and pre-treatment confounders. This condition is quite strong and
will be violated if there are (measured or unmeasured) post-treatment confounders or
unmeasured pre-treatment confounders that influence both the motive score and the
outcome variable. We address this issue in more detail in Sect. 5.8. Condition (iii) is a
support condition that allows the estimation of treatment effects. Imai et al. (2010)
show that under this set of assumptions, it becomes possible to estimate the ACME
and ADE with the following two equations.

Mi ¼a1 þ b1Ti þ �1i ð8Þ
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Yi ¼a2 þ b2Ti þ c2Mi þ �2i: ð9Þ

The ACME is then given by b̂1 � ĉ2 and the ADE by b̂2. The standard errors and
confidence intervals can be derived from a quasi-Bayesian Monte Carlo approxi-
mation as implemented by Tingley et al. (2014).

4 Hypotheses

If the motive induction is successful, we will expect a higher motive score in the care
than in the anger treatment. Since the dictators make both treatment decisions and are
not informed about which of their choices is revealed, we should not observe an
initial treatment difference in their motive scores. In the second stage, participants
interact repeatedly. Throughout this interaction, we expect the motives to change due
to experience and outcomes of these interactions. However, we predict that the
initially primed motive of the receiver is carried over to the social dilemma game and
thereby significantly influences the trajectories of these interactions. As a result, we
hypothesize that receivers in the care treatment act more cooperatively compared to
receivers in the anger treatment. Although the dictators are not treated, we expect that
the receivers’ motives spill over to the dictators due to the experienced level of
cooperation.

Our hypotheses for the main dependent variables (unconditional and conditional
choices, beliefs and perceptions) are derived from the characteristics of the motives
care and anger. Individuals motivated by care feel responsible for the wellbeing of
others (Goetz et al., 2010; Condon & Feldman Barrett, 2013; Batson & Shaw, 1991),
whereas individuals motivated by anger are willing to sacrifice own wellbeing to
harm others (Heckhausen & Heckhausen, 2010; Small & Lerner, 2008). Since the
social dilemma game is characterized by strategic complementarity and a positive
externality, higher choices have a positive effect on the counterpart. Consequently,
we expect that receivers in the care treatment have higher unconditional choices than
in the anger treatment. Furthermore, it has been shown that individuals motivated by
care tend to create a cooperative environment which rests on the belief of
cooperativeness of others (Crocker & Canevello, 2012), while individuals motivated
by anger perceive others as competitors (Van Kleef et al., 2008). Hence, receivers in
the care treatment should have higher beliefs about the choices of their counterparts
and appraise the social dilemma game as cooperative rather than competitive. Finally,
individuals motivated by care should have more prosocial preferences than
individuals motivated by anger. In order to test this prediction, we measure the
preference shift based on the strategy method by fitting the previously derived best-
response functions and estimating the preference signature j. Consequently, we
expect higher conditional choices for receivers in the care treatment than in the anger
treatment which translate into a higher values of j.
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5 Results

5.1 Motive induction

First, we determine whether the dictator game with a restricted choice set indeed
reliably primed the predicted motives of care and anger. In Fig. 3, the average motive
scores for the dictator and the receiver by experimental condition and round number
are presented. For the receiver in round one, a t-test reveals that the motive score is
significantly higher in the care treatment (M ¼ 4:65, SE ¼ 0:20) than in the anger
treatment (M ¼ �2:61, SE ¼ 0:35; tð106Þ ¼ 18:63; p\:001). This finding sug-
gests that the manipulation was successful. Using ordinary least-squares regression
with cluster-robust standard errors at the individual level and excluding the first
round, we found that the motive scores were persistently higher in the care treatment
than they were in the anger treatment (b ¼ 2:08; SE ¼ 0:45; p\:001, see Table 3).
Where it is appropriate, we include the reciprocal of the round number (1/round as
Round_rec) as an explanatory variable as suggested by Moffatt (2015) in our models.
This variable is thought to capture learning effects or other temporal dynamics that
could potentially arise as participants become more familiar with the task or for other
reasons move to another long-term equilibrium. A positive coefficient for this
variable would indicate a decrease in the dependent variable during the experiment.
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In our analysis, we observe a general decrease in the motive score for the receiver
(b ¼ 1:02; SE ¼ 0:50; p ¼ :046, see Table 3).

As expected, the motive score in the first round is not significantly different for the
dictator, who was not informed of which decision was revealed to the receiver (care:
M ¼ 2:45, SE ¼ 0:23; anger: M ¼ 1:97, SE ¼ 0:22; tð106Þ ¼ 1:49; p ¼ :138).
During the experiment, however, we observe that the motive score was significantly
higher in the care treatment than in the anger treatment when the first round is
excluded (b ¼ 1:07; SE ¼ 0:44; p ¼ :017, see Table 3). This result suggests that
there was a motivational spillover effect from the receiver to the dictator during their
interaction.

To further investigate this effect, in Table 4, we describe how the motive score of
the receiver in round t affects the motive score of the dictator in round t þ 1. An
ordinary least-squares regression with cluster-robust standard errors at the individual
level confirms a positive spillover effect (b ¼ 0:19; SE ¼ 0:07; p ¼ :009, see
Table 4). The channel through which this effect operates seems to be the choices of
the receiver in the corresponding rounds, as shown in Table 4
(b ¼ 0:12; SE ¼ 0:03; p\:001, see Table 4).

In a nutshell, our analysis shows that the motive priming was successful in
eliciting the targeted motives. Because we are interested in how the primed motives
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affect choices, beliefs and preferences, the subsequent analysis is based on mediation
analyses.

5.2 Unconditional choices

Our theory predicts that with the care motive, individuals internalize the positive
externalities of their actions to a greater degree than they do with the anger motive.
Therefore, the level of cooperation measured by the average number chosen should
be greater. Figure 4 shows the average choices for the receiver and the dictator
throughout the experiment separately by treatment. A visual inspection of the data
suggests that the average unconditional choices and, therefore, the levels of
cooperation for the receiver are higher in the care treatment than in the anger
treatment throughout the experiment. In Table 5, this visual impression is statistically
confirmed by an ordinary least-squares regression with cluster-robust standard errors
at the individual level (b ¼ 1:63; SE ¼ 0:75; p ¼ :032). We also confirm statisti-
cally that the motive scores significantly affect the unconditional choices
(b ¼ 0:32; SE ¼ 0:08; p\:001). When running a multiple regression including
both the treatment variable and the motive scores, we find that the motive scores
continue to significantly influence the unconditional choices (b ¼ 0:28;
SE ¼ 0:11; p ¼ :017). The treatment dummy is no longer significant
(b ¼ 0:51; SE ¼ 0:78; p ¼ :510), which suggests a full mediation of its impact
on choices via the motive scores. The significance of the indirect effect is confirmed
using the causal mediation approach (ACME ¼ 0:87; 95% CI ¼ ½0:17; 1:65�;
p ¼ :014, see Table 6). In all models, we observe a significant positive temporal
trend, which suggests that the unconditional choices decrease throughout the
experiment (p\:01).

For the dictator, we do not observe significant differences in unconditional choices
by treatment (b ¼ 1:08; SE ¼ 0:78; p ¼ :170, see Table 7). For completeness, we
report all statistical models necessary to confirm mediation, but given the previous
finding, mediation appears unlikely.

Unconditional choices inform us about the level of cooperation with each primed
motive. However, it is unclear whether beliefs, preferences or both drive the
difference in behavior. To disentangle the effects of beliefs and preferences on
observed behavior, we analyze them separately.

5.3 Beliefs

In the next step, we analyze how beliefs about the behavior of one’s counterpart
change by treatment and motive. Since we are in a context characterized by strategic
complements, individuals have incentives to cooperate more when they believe that
their counterparts select larger numbers. Beliefs were incentivized and elicited at the
same time when the unconditional choices were recorded. Figure 5 shows the time
course of the elicited beliefs by treatment. The figure reveals that receivers in the care
treatment believe that their counterparts choose higher numbers as compared to
individuals in the anger treatment.
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This is statistically confirmed in Table 8 (b ¼ 1:69; SE ¼ 0:78; p ¼ :032).
Again, this relation is mediated by changes in motive scores
(b ¼ 0:24; SE ¼ 0:12; p ¼ :049). The causal mediation analysis in Table 9 supports
the statistical significance of the indirect effect
(ACME ¼ 0:76; 95% CI ¼ ½0:01; 1:58�; p ¼ :045).

For the dictator, we do not observe a significant effect of the treatment on beliefs
(b ¼ 0:88; SE ¼ 0:78; p ¼ :253, Table 10) and mediation, therefore, appears
unlikely.

Please note that we observe a strong correlation between beliefs and unconditional
choices (rð214Þ ¼ 0:92; p\:001). This correlation holds for both treatments,
although the correlation is stronger in the care treatment than in the anger treatment
(care: rð112Þ ¼ 0:96; p\:001, anger: (rð100Þ ¼ 0:87 p\:001). Given the nature of
the experimental task which is characterized by strategic complements, the positive
correlation between beliefs and unconditional choices is not surprising. As a
consequence of the strong correlation, however, we refrain from estimating models
including both beliefs and unconditional choices to avoid problems of
multicollinearity.

5.4 Perception

At the end of experiment, we asked the participants whether they perceived the
nature of the experimental game as (a) cooperative or (b) competitive. Evidence
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suggests that a cooperative priming (Drouvelis et al., 2015) and a cooperative
perception of a situation (Bartke et al., 2019) increase pro-social behavior.
Acknowledging that perceptions matter for economic behavior (Weber, 2004) and
that anger (care) is associated with competition (cooperation) (Van Kleef et al., 2008;
Chierchia et al., 2017) , we hypothesize that individuals motivated by the care motive
tend to perceive the experimental game as cooperative, whereas individuals
motivated by anger should tend to perceive the game as competitive. In line with
these hypotheses, we find that a significantly larger fraction of receivers describe the
game environment as cooperative in the care treatment as compared to the anger
treatment (v2 ¼ 8:01; p ¼ :005). For the dictators, we do not observe such a
tendency (v2 ¼ 1:05; p ¼ :305).

5.5 Conditional choices

Finally, we look at conditional choices. By controlling for beliefs, we aim to
determine whether the different motives are indeed linked to different preference
signatures, i.e., different objective functions. In Fig. 6, we show the average
conditional choices by treatment (care vs. anger) and for the receiver and the dictator
separately. First, we observe that the conditional choices increase with the
counterpart’s choice. This finding is not surprising given the nature of the game,
which is characterized by strategic complements. Therefore, individuals have
stronger incentives to choose higher numbers if their counterparts do so. This effect
is significant for both players, as shown in Table 11 and Table 13 (receiver:
b ¼ 0:45; SE ¼ 0:02; p\:001; dictator: b ¼ 0:47; SE ¼ 0:02; p\:001). The
receiver’s conditional contributions are significantly higher in the care treatment
than in the anger treatment (b ¼ 0:72; SE ¼ 0:25; p ¼ :004), and this effect is fully
mediated by motive scores (b ¼ 0:11; SE ¼ 0:03; p\:001). The significance of the
indirect effect is confirmed using the causal mediation approach
(ACME ¼ 0:36; 95% CI ¼ ½0:17; 0:58�; p\:001, see Table 12).

For the dictator, there is no significant treatment difference in conditional
contributions (b ¼ 0:31; SE ¼ 0:28; p ¼ :270, see Table 13) making mediation
unlikely.

As the final step in our analysis, we estimate the preference signatures j resulting
from the induced motives via the conditional contributions. We apply a Maximum
Likelihood Estimation technique under the assumption that the residuals are normally
distributed with zero mean. In a nutshell, our procedure aims at finding the j-value
that provides the best fit of the individual best-response function given the observed
data. We base this analysis on the individual data from all five measurement points
where the conditional choices we elicited to obtain stable estimates.

The value of j indicates the degree to which the individuals internalize the well-
being of their counterpart. Higher values of j are associated with more pro-social
objectives. The best-response functions based on the estimated values of j are shown
in Fig. 6. In Table 14, we observe that receivers have significantly higher values of j
in the care treatment than in the anger treatment (b ¼ 0:20; SE ¼ 0:07; p ¼ :027)
with a full mediation via the motive scores (b ¼ 0:04; SE ¼ 0:02; p ¼ :017).
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Again, the significance of the indirect effect is confirmed by the causal mediation
analysis (ACME ¼ 0:12; 95% CI ¼ ½0:02; 0:52�; p ¼ :012, see Table 12)

For the dictator in Table 16, we do not observe significant differences in the value
of j between the treatments (b ¼ 0:14; SE ¼ 0:10; p ¼ :171) making mediation
unlikely.

5.6 Quantifying the priming effect

In this section, we quantify the effect of the prime on the preference signature j. For
this purpose, we replace the treatment dummy (Anger = 0; Care = 1) with a
continuous variable indicating the percentage shared by the dictator in the initial
dictator game (Anger = 0.1; Care = 0.5). We then assume a linear relationship

10

15

20

25

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28
xj

C
on

di
tio

na
l c

ho
ic

es

Experimental
condition

Anger
Care

Receiver

12

16

20

24

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28
xj

C
on

di
tio

na
l c

ho
ic

es

Experimental
condition

Anger
Care

Dictator

Fig. 6 Average conditional choices by treatment. Shaded areas indicate the standard error
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between different endowment splits (0–1) and thereby can obtain predictions for
splits that were not included in our treatment variation.

In Fig. 7, we find that a selfish dictator who is not sharing any endowment with the
receiver results in a predicted j-value of the receiver which is close to zero. This
suggests that as a result of an unequal split at the beginning of the experiment,
receivers are not receiving utility by making their partners better off in the
subsequent social dilemma game; or in terms of motivation psychology, they are not
caring about their partners. On the other side of the spectrum, a full share of the
initial endowment, results in receivers that give equal weight to their partners’ and
their own payoffs (j= 0.5), and thereby jointly maximize the outcome. Please note,
however, that this prediction relies on the assumption about a linear relationship
between the j-values and the shared endowment which needs to be verified in future
studies.

5.7 Earned points in the social dilemma game

Please note that individuals in the care treatment earned more points (M ¼ 522:11,
SE ¼ 10:28) in the social dilemma game than individuals in the anger treatment
(M ¼ 479:02, SE ¼ 16:04; tð214Þ ¼ 2:31; p ¼ :022). However, it was mainly the
dictators profiting from the care motive induction (dictator-care: M ¼ 525:03, SE ¼
14:20 vs. dictator-anger: M ¼ 449:57, SE ¼ 27:05; receiver-care: M ¼ 519:20,
SE ¼ 14:97 vs. receiver-anger: M ¼ 508:48, SE ¼ 16:54).

5.8 Robustness

In this section, we discuss the robustness of our results in the light of the assumption
of Sequential Ignorability. Since Sequential Ignorability is a strong assumption it is
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necessary to understand how our results change due a violation of this assumption.
The crucial part of the assumption is condition (ii) which implies that there are no
(measured or unmeasured) post-treatment confounders or unmeasured pre-treatment
confounders that effect both the mediator and the outcome. We employ the sensitivity
analysis proposed by Imai et al. (2010) to evaluate the effect of a violation of this
condition on our results. This sensitivity analysis is based on the correlation between
the error terms of the Eqs. 8 and 9 (q ¼ corrð�1i; �2iÞ). A higher correlation indicates
a larger bias of the ACME. The idea is to relax the assumption of q ¼ 0 and find the
value of q at which the ACME is zero. For this end, the mediation analysis is
calculated with different values of q. A high value of q at which the ACME is zero
indicates that the estimate are rather robust to a violation of Sequential Ignorability,
while small values of q indicate a high sensitivity to a violation.

It appears that all four variables are sensitive to a violation of Sequential
Ignorability (qunconditional ¼ 0:14, qbelief ¼ 0:12, qconditional ¼ 0:1 and qkappa ¼ 0:21).
Generally speaking, the results for the preference signature j are less sensitive than
the results for the other variables. One critical point with respect to potential pre-
treatment confounders might be that certain personality types could react more or less
to the prime than other personality types. For example, an individual with a pro-
social trait may react more to the care prime than an individual with a selfish trait.
Therefore, the results of the sensitivity analyses need to be taken into account when
interpreting the ACME results.

6 Discussion

In this paper, we show that motives can be experimentally primed by means of an
observance or a violation of a fairness norm and that the primed motives give rise to
different behavior in a social dilemma game. The behavior that we observe in our
social dilemma game is driven by different beliefs, perceptions as well as different
preferences due to the social norm violation. More specifically, we find that
individuals with care motives are more pro-social than individuals with anger
motives because they internalize the externalities of their actions to a higher degree.
Overall, inducing a care motive appears to be one way to achieve more socially
desirable outcomes in social dilemmas where individual actions have positive
externalities. In sum, we show that other-regarding behavior can be malleable and
that motivation psychology can help to explain why.

We acknowledge that other economic models of social behavior such as the belief-
dependent reciprocity models of Dufwenberg and Kirchsteiger (2004) and Falk and
Fischbacher (2006) offer explanations for the behavior observed in our experiment:
The dictator in the care condition treats the receiver kindly in the first stage of the
experiment and—as a response—the receiver reciprocates in the subsequent
interaction. We believe, however, that motivation psychology offers an explanation
of why we observe this kind of correlation in behavior. We utilize the framework of
motivation psychology and show that the relations between the initial prime and the
subsequent social interaction are mediated by changes in motive scores. Moreover,
motivation psychology offers tools to make the initial prime quantifiable. Using
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motives scores, we are able to quantify the initial priming effect and predict how
other endowment splits may impact the subsequent game.

Some of our findings need further elaboration: We find that the motive score for
the receiver in the anger treatment is negative after motive induction. This result
suggests that the anger motive indeed is activated at that point in time. During the
course of the experiment, however, the motive score increases and becomes positive,
which suggests that the care motive is activated (although significantly less strongly
than it is after the care motive has been primed). This finding is actually in line with
the theoretical predictions outlined by Bosworth et al. (2016). Here, a social context
characterized by strategic complements favors and activates the care motive.
Therefore, the social interaction within this context potentially overrides the initial
anger motive. This effect also plausibly explains why the average value of j for
receivers in the anger treatment is not negative (but is close to zero) as our hypothesis
suggests it should be with an anger motive. For receivers in the care treatment, we
observe that j, on average, is 0.23. This finding is in line with our theoretical
prediction for the preference signature underlying the care motive. It suggests that
while those individuals take the wellbeing of their counterparts into account, they
still put more weight on themselves. For the dictators, all the effects of the treatments,
on average, go in the same direction as for the receivers, but they do not reach the
significance threshold in all cases. It appears, however, plausible that the effects for
the dictators are less pronounced because they are not exposed to the initial strong
signal through the dictator game.

Any form of deception should be avoided in experimental economics (Davis &
Holt, 1993) and it is debated whether omitting relevant information is deception or
not; so far no consensus has been reached (Krawczyk, 2013). In our experiment, we
withheld information about the exact choice set of the dictator. It was necessary to
omit this information, because otherwise we most likely would not have induced the
motives of interest. We would like to highlight, however, that the receivers were
informed that the dictators would choose from a pre-defined, yet unknown choice set.
In that sense, participants held all relevant procedural information and knew the
limits of their knowledge.

There are several important differences between our study and the existing
literature on the role of motives in economic decision making, such as Bartke et al.
(2019) and Chierchia et al. (2017). First, our motive induction method does not rely
on any motivational carryover from an unrelated situation to the situation of interest.
Our method, in contrast, induces a motive that is directed towards the person the
player interacts with later. Second, we study a repeated interaction, whereas previous
studies focused on one-shot situations. The repeated interaction allows us to study
the dynamics of motives and in particular, how motives change through social
interaction and how they affect the motive of one’s counterpart. Third, by controlling
for beliefs, we show that motives give rise to different preference signatures.7

7 Chierchia et al. (2017) did not control for beliefs, and therefore, it appears unclear whether beliefs are
changing or indeed preferences. Bartke et al. (2019) provide a type analysis based on conditional
contributions and observe more pro-social types in the care treatment than in the anger treatment. Their
type analysis is in line with our observations.
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Several limitations of our study need to be mentioned. First, our motive validation,
which is based on self-reported measures, relies on the assumption that participants
are able to be introspective. Without this ability, it would not be possible for them to
report their current motivational state. Within the literature, the extent to which
individuals have this ability has been debated (Zajonc, 1980). Moreover, it is always
possible that the participants do not answer truthfully, which also challenges the
validity of the self-reported measures. Due to this criticism, it is desirable to
introduce new techniques for motive validation. One potential way to do this might
be physiological reactions, such as skin conductance or heart rate, because empirical
evidence suggests that motives have distinct neurobiological footprints. The care
motive, for example, is characterized by a decrease in physiological arousal such as
lower skin conductance or inhibition of heart rate (Eisenberg et al., 1988, 1991). The
anger motive, in contrast, is associated with heightened physiological arousal, such
as higher skin conductance or accelerated heart rate (Levenson et al., 1990; Herrero
et al., 2010).

A second limitation of our experimental design might be a wealth effect due to the
use of a dictator game with a restricted choice set. It has been shown that social
preferences can be affected by such a wealth effect (Chowdhury & Jeon, 2014). In
our experimental design, however, we effectively mitigate this effect as only one of
the two games is paid out.

Third, it is important to think carefully about how our laboratory results are related
to situations that people commonly encounter in practice. In particular, the question
of how motives can be induced in the real world appears pressing. There seems to be
evidence that motives can be induced via narratives (Akerlof & Snower, 2016),
compassion training (McCall et al., 2014; Condon et al., 2013) and supportive social
contexts (Crocker & Canevello, 2015).

Appendix 1: Regression tables

See Tables 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16.
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Table 3 Regression analysis of
motive scores by treatment

Dependent variable

Motive score

Receiver Dictator
(1) (2)

Treatment (Anger = 0, Care = 1) 2.08��� 1.07�

(0.45) (0.44)

Round_rec 1.02� 0.52

(0.50) (0.49)

Constant 0.83� 1.14��

(0.37) (0.39)

Nr. of observations 432 432

Nr. of clusters 108 108

R 2 0.14 0.04

Round_rec is the reciprocal of the round number
þp < .1; *p < .05; **p < .01; ***p < .001

Table 4 Regression analysis of lagged motive scores

Dependent variable

Motive score of the dictator (at t þ 1)

(1) (2)

Lagged motive score of the receiver (at t) 0.19��

(0.07)

Lagged choice of the receiver (at t) 0.12���

(0.03)

Round_rec 0.35 0.51

(0.54) (0.53)

Constant 1.27��� − 0.53

(0.31) (0.70)

Nr. of observations 324 324

Nr. of clusters 108 108

R 2 0.04 0.06

Round_rec is the reciprocal of the round number
þp < .1; *p < .05; **p < .01; ***p < .001
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Table 5 Regression analysis of unconditional choices for the receiver

Dependent variable

Unconditional choice Motive score Unconditional choices

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

Treatment (anger = 0, care = 1) 1.63� 3.11��� 0.51

(0.75) (0.39) (0.78)

Motive score 0.32�� 0.28�

(0.11) (0.11)

Round_rec 2.30�� −0.74þ 2.14�� 2.11��

(0.73) (0.38) (0.72) (0.72)

Constant 16.83��� 0.58þ 17.25��� 17.07���

(0.55) (0.35) (0.46) (0.57)

Nr. of observations 1728 540 540 540

Nr. of clusters 108 108 108 108

R 2 0.03 0.25 0.05 0.05

Round_rec is the reciprocal of the round number. Due to different measurement intervals of the dependent
variables, the numbers of observations vary across models
þp < .1; *p < .05; **p < .01; ***p < .001

Table 6 Mediation analysis of unconditional choices for the receiver.

Estimate 95% CI lower 95% CI upper p value

�d (ACME) 0.87 0.17 1.65 .014�

�f (ADE) 0.52 − 0.94 2.02 .508

�s (ATE) 1.39 − 0.07 2.88 .063þ

Proportion mediated 0.60 − 1.36 3.95 .076þ

Nr. of observations 540

Nr. of clusters 108

Nr. simulations 5.000

þp < .1; *p < .05; **p < .01; ***p < .001
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Table 7 Regression analysis of unconditional choices for the dictator

Dependent variable

Unconditional choice Motive score Unconditional choices

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

Treatment (anger = 0, care = 1) 1.08 0.95� 0.38

(0.78) (0.39) (0.73)

Motive score 0.31� 0.30�

(0.12) (0.12)

Round_rec 1.55þ 0.52� 1.20 1.20

(0.81) (0.24) (0.76) (0.76)

Constant 17.36��� 1.20��� 17.51��� 17.33���

(0.61) (0.36) (0.51) (0.61)

Nr. of observations 1728 540 540 540

Nr. of clusters 108 108 108 108

R 2 0.01 0.04 0.03 0.03

Round_rec is the reciprocal of the round number. Due to different measurement intervals of the dependent
variables, the numbers of observations vary across models
þp < .1; *p < .05; **p < .01; ***p < .001

Table 8 Regression analysis of beliefs for the receiver

Dependent variable

Beliefs Motive score Beliefs

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

Treatment (anger = 0, care = 1) 1.69� 3.11��� 1.10

(0.78) (0.39) (0.79)

Motive score 0.33��� 0.24�

(0.09) (0.12)

Round_rec 1.98� −0.74þ 2.27�� 2.21��

(0.84) (0.38) (0.78) (0.79)

Constant 17.34��� 0.58þ 17.42��� 17.03���

(0.63) (0.35) (0.38) (0.59)

Nr. of observations 1728 540 540 540

Nr. of clusters 108 108 108 108

R 2 0.03 0.25 0.05 0.05

Round_rec is the reciprocal of the round number. Due to different measurement intervals of the dependent
variables, the numbers of observations vary across models
þp < .1; *p < .05; **p < .01; ***p < .001
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Table 9 Mediation analysis of beliefs for the receiver

Estimate 95% CI lower 95% CI upper p value

�d (ACME) 0.76 0.02 1.58 .045�

�f (ADE) 1.10 − 0.38 2.64 .160

�s (ATE) 1.86 0.38 3.36 .012�

Proportion mediated 0.41 − 0.01 1.58 .055þ

Nr. of observations 540

Nr. of clusters 108

Nr. simulations 5.000

þp < .1; *p < .05; **p < .01; ***p < .001

Table 10 Regression analysis of beliefs for the dictator

Dependent variable

Beliefs Motive score Beliefs

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

Treatment (anger = 0, care = 1) 0.88 0.95� 0.35

(0.77) (0.39) (0.71)

Motive score 0.21� 0.20

(0.10) (0.13)

Round_rec 1.88� 0.52� 1.56� 1.57�

(0.81) (0.24) (0.73) (0.79)

Constant 17.65��� 1.20��� 17.95��� 17.79���

(0.60) (0.36) (0.38) (0.61)

Nr. of observations 1728 540 540 540

Nr. of clusters 108 108 108 108

R 2 0.01 0.04 0.02 0.02

Round_rec is the reciprocal of the round number. Due to different measurement intervals of the dependent
variables, the numbers of observations vary across models
þp < .1; *p < .05; **p < .01; ***p < .001
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Table 11 Regression analysis of conditional choices for the receiver

Dependent variable

Conditional choices Motive scores Conditional choices

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

xj 0.45��� 0.45��� 0.45���

(0.02) (0.02) (0.02)

Treatment (anger = 0, care = 1) 0.72�� 3.11��� 0.36

(0.25) (0.39) (0.25)

Motive score 0.14��� 0.11���

(0.03) (0.03)

Round_rec 0.07 − 0.74� 0.21 0.18

(0.14) (0.38) (0.16) (0.16)

Constant 8.19��� 0.58þ 8.22��� 8.10���

(0.28) (0.35) (0.25) (0.28)

Nr. of observations 8100 540 8100 8100

Nr. of clusters 108 108 108 108

R 2 0.62 0.25 0.62 0.62

Round_rec is the reciprocal of the round number. Due to different measurement intervals of the dependent
variables, the numbers of observations vary across models
þp < .1; *p < .05; **p < .01; ***p < .001

Table 12 Mediation analysis of conditional choices for the receiver

Estimate 95% CI lower 95% CI upper p value

�d (ACME) 0.36 0.17 0.58 \:001���

�f (ADE) 0.36 − 0.12 0.84 .143

�s (ATE) 0.72 0.24 1.19 .002��

Proportion mediated 0.50 0.21 1.45 .002��

Nr. of observations 8.100

Nr. of clusters 108

Nr. simulations 5.000

þp < .1; *p < .05; **p < .01; ***p < .001
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Table 13 Regression analysis of conditional choices for the dictator

Dependent variable

Conditional choices Motive scores Conditional choices

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

xj 0.47��� 0.47��� 0.47���

(0.02) (0.02) (0.02)

Treatment (anger = 0, care = 1) 0.31 0.95� 0.17

(0.28) (0.39) (0.26)

Motive score 0.15��� 0.15���

(0.05) (0.04)

Round_rec 0.53� 0.64�� 0.43� 0.43�

(0.26) (0.24) (0.24) (0.24)

Constant 7.95��� 1.09�� 7.87��� 7.79���

(0.37) (0.36) (0.33) (0.38)

Nr. of observations 8100 8100 8100 8100

Nr. of clusters 108 108 108 108

R 2 0.58 0.04 0.58 0.58

Round_rec is the reciprocal of the round number. Due to different measurement intervals of the dependent
variables, the numbers of observations vary across models
þp < .1; *p < .05; **p < .01; ***p < .001

Table 14 Regression analysis of j-values for the receiver

Dependent variable

j Motive scores j

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

Treatment (anger = 0, care = 1) 0.20��� 3.11��� 0.08

(0.07) (0.39) (0.09)

Motive score 0.05��� 0.04��

(0.01) (0.02)

Constant 0.03 0.31 0.04 0.01

(0.05) (0.29) (0.04) (0.05)

Nr. of observations 108 108 108 108

R 2 0.07 0.37 0.11 0.12

þp < .1; *p < .05; **p < .01; ***p < .001
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Appendix 2: Instructions

General information

You are participating in a study on economic decision-making and in the following
you will be asked to make a number of decisions. Please read the following
instructions carefully. You have the opportunity to earn money that will be paid out in
private and cash at the end of the study. During the study you are not allowed to talk
to the other participants. If you have questions, please raise your hand and one of the
experimenters will approach you and answer your question.

At the beginningof the studyanother participantwill be assigned toyou.This participant
remains the same during the entire experiment. His identity will not be revealed.

The study consists of two parts. At the end of the study one of the two parts will
be randomly selected as payoff relevant, i.e., this part will be paid out according to
your decisions and the decisions of the other participant. Since you do not know
which part of the study is payoff relevant, you should always behave as if the current
part would be paid out.

Table 15 Mediation analysis of j-values for the receiver

Estimate 95% CI lower 95% CI upper p value

�d (ACME) 0.12 0.02 0.21 .012�

�f (ADE) 0.09 − 0.02 0.20 .129

�s (ATE) 0.20 0.06 0.35 .004��

Proportion mediated 0.58 0.19 1.28 .012�

Nr. of observations 108

Nr. simulations 5.000

þp < .1; *p < .05; **p < .01; ***p < .001

Table 16 Regression analysis of j-values for the dictator

Dependent variable

j Motive scores j

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

Treatment (anger = 0, care = 1) 0.14 0.95�� 0.12

(0.10) (0.38) (0.11)

Motive score 0.03 0.02

(0.03) (0.03)

Constant 0.06 1.39��� 0.08 0.03

(0.08) (0.28) (0.07) (0.08)

Nr. of observations 108 108 108 108

R 2 0.02 0.05 0.01 0.02

þp < .1; *p < .05; **p < .01; ***p < .001
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Dictator game

In the first part of the study one of you will participate as participant 1 and the other
as participant 2. Before you have to make a decision, you will be informed about
your role which is randomly assigned.

In this part of the study 20 Euro have to be divided. Participant 1 can decide which
amount he wants to keep for himself from a pre-defined set of alternatives. The
remaining amount is transferred to participant 2.

Social dilemma game: General information

In part II of the study you continue playing with the same participant which has been
assigned to you in part I. In the following he/she will be referred to as participant B.

In this part of the study your payoff depends on your decision and the decision of
the other participant. It consists of 16 rounds, whereas the first round is a test round.

In each round you choose a number between 0.0 and 28.0. Participant B chooses
also a number between 0.0 and 28.0. Your payoff depends on both decisions.

The table attached gives information about your payoff depending on your own
decision and the decision of participant B in steps of two. The columns contain your
possible payoffs for the respective numbers of participant B. Participant B receives
the same table.

Additionally, you can calculate your own payoff and the payoff of participant B in
more detail with a calculator on your screen. Here you can enter your hypothetical
decision and a hypothetical decision of participant B to calculate the hypothetical
payoffs.

Please enter your final decision and the expectation regarding the decision of
participant B in the corresponding fields. Then click next.

The final payoff of this part of the study is determined by summing up all
collected points. If you correctly guessed the decision of participant B (þ� 1), you
additionally receive 5 points. The points will be converted into Euro according to the
following rate: 50 points = 1 Euro.

You have about 1 min to enter your decision.

Social dilemma game: Test round

In the first round, you have the opportunity to get familiar with the task and the
calculator. This round is a test round and therefore not payoff relevant.

The payoff calculator is implemented as a slider which can be handled with the
mouse or the arrow keys on your keyboard. On the upper slider you can enter your
own hypothetical decision and on the lower slider you can enter a hypothetical
decision of participant B. Your payoff and the payoff of participant B will be
displayed accordingly.

Use this round to understand how your decision affects your payoff and the payoff
of participant B. Then enter your decision and the expectation about the decision of
participant B in the corresponding fields and click on next.
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In several rounds you will be asked additionally which number you would choose
based on hypothetical decisions of participant B. Fifteen predefined hypothetical
decisions of participant B will be displayed. Your task is to state which number you
would choose for each hypothetical decision of participant B.

Again you can use a slider to calculate the payoffs. The fields will be filled
automatically with the slider. Please click next when you have entered all decisions.

In these rounds your actual payoff will be randomly determined from your
hypothetical decisions and your actual choice. If your hypothetical decision is payoff
relevant, your hypothetical decision will be chosen based on the actual decision of
participant B. Is this number between the predefined hypothetical decisions of
participant B, your number will be linear approximated between the relevant
predefined hypothetical decisions of participant B.

Since you do not know which decision will be payoff relevant, you should always
behave as if each decision will be paid out (see Fig. 8).
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Decision of par�cipant B 

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 

Yo
ur

 d
ec

isi
on

 

0 -28,00 -27,96 -27,87 -27,74 -27,57 -27,35 -27,09 -26,78 -26,43 -26,04 -25,60 -25,12 -24,59 -24,02 -23,41 

2 -18,16 -17,46 -16,72 -15,93 -15,09 -14,21 -13,29 -12,33 -11,32 -10,26 -9,16 -8,02 -6,84 -5,61 -4,33 

4 -10,55 -9,19 -7,78 -6,33 -4,84 -3,30 -1,72 -0,09 1,58 3,29 5,05 6,85 8,70 10,59 12,52 

6 -5,16 -3,14 -1,08 1,03 3,19 5,39 7,63 9,91 12,24 14,62 17,04 19,50 22,00 24,55 27,15 

8 -2,00 0,68 3,41 6,18 8,99 11,85 14,75 17,70 20,69 23,72 26,80 29,92 33,09 36,30 39,55 

10 -1,06 2,28 5,67 9,10 12,57 16,09 19,65 23,26 26,91 30,60 34,34 38,12 41,95 45,82 49,73 

12 -2,34 1,66 5,70 9,79 13,93 18,11 22,33 26,59 30,90 35,26 39,66 44,10 48,58 53,11 57,69 

14 -5,85 -1,19 3,52 8,27 13,06 17,90 22,78 27,71 32,68 37,69 42,75 47,85 53,00 58,19 63,42 

16 -11,58 -6,26 -0,90 4,51 9,97 15,47 21,01 26,59 32,22 37,90 43,62 49,38 55,18 61,03 66,93 

18 -19,54 -13,56 -7,53 -1,46 4,65 10,81 17,01 23,26 29,55 35,88 42,26 48,68 55,15 61,66 68,21 

20 -29,72 -23,08 -16,39 -9,66 -2,89 3,93 10,79 17,70 24,65 31,64 38,68 45,76 52,89 60,06 67,27 

22 -42,12 -34,82 -27,48 -20,09 -12,65 -5,17 2,35 9,91 17,52 25,18 32,88 40,62 48,40 56,23 64,11 

24 -56,75 -48,79 -40,78 -32,73 -24,64 -16,50 -8,32 -0,09 8,18 16,49 24,85 33,25 41,70 50,19 58,72 

26 -73,60 -64,98 -56,32 -47,61 -38,85 -30,05 -21,21 -12,33 -3,40 5,58 14,60 23,66 32,76 41,91 51,11 

28 -92,68 -83,40 -74,07 -64,70 -55,29 -45,83 -36,33 -26,78 -17,19 -7,56 2,12 11,84 21,61 31,42 41,27 

 

Fig. 8 Payoff table for the social dilemma game
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