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 a b s t r a c t

While there is abundant empirical evidence of individuals switching between selfish and prosocial 
behavior, few economic models formalize these findings. This paper presents a novel model that 
jointly analyzes three key concepts for understanding prosocial behavior: moral balancing, self-
signaling, and motivated reasoning. Individuals maximize material utility under the constraint 
of maintaining a minimum level of self-image (moral balancing), where self-image depends on 
signals extracted from past behavior (self-signaling). The processing of these signals is biased 
toward arriving at a positive self-image (motivated reasoning). The time horizon for which the 
self-image constraint is active depends on individuals’ intrinsic motivation and their awareness of 
self-image relevant choices. Selfish behavior tends to be higher when the constraint is only active 
in the long term and it increases with the tendency toward motivated reasoning. These results 
are partially consistent with experimental results. The model suggests that voluntary prosocial 
behavior is unlikely to be sustained and thus calls for adequate policy measures.

1.  Introduction

Research in the fields of social psychology and economics provides evidence that individuals tend to display prosocial behavior 
in certain situations whilst exhibiting selfish conduct in other circumstances. This phenomenon is known as moral balancing (Nisan 
and Horenczyk, 1990). For example, individuals cheat or lie to obtain a higher pay-off in one round of an experiment, but donate in 
another round (Gneezy et al., 2014; Ploner and Regner, 2013). Similarly, they may travel by train on one occasion and by plane on 
another, where traveling by train is the prosocial action because it produces fewer negative externalities.

Although empirically well documented (see Jordan et al., 2011; Merritt et al., 2010, 2012; Monin and Miller, 2001; Sachdeva 
et al., 2009; Brañas-Garza et al., 2013; Gneezy et al., 2014; Ho et al., 2016; List and Momeni, 2021; Ploner and Regner, 2013), only 
few work exists to formalize the theory of moral balancing. Notable exceptions are Brañas-Garza et al. (2013), Gneezy et al. (2014), 
and List and Momeni (2017).

This paper adds to the theoretical literature on moral balancing by combining three behavioral concepts that are interrelated 
and thus essential to understanding prosocial behavior, but have not yet been jointly analyzed: First, individuals in the model do 
not have a complete understanding of their true moral values. Instead, they infer these values and construct their self-image from 
their past actions and, when making a decision, already take into account its implications for their future self-image, i. e. they use 
self-signaling (see, for example, Bénabou and Tirole, 2004, 2006, 2011; Bodner and Prelec, 2003; Flörchinger et al., 2025; Dubé 
et al., 2017; Grossman, 2014; Grossman and van der Weele, 2017; Gneezy et al., 2012; Falk, 2021). Second, individuals use moral 
balancing, meaning that they balance moral and immoral actions against each other and strive to achieve a certain level of self-image 
that they consider satisfactory (Ploner and Regner, 2013). I call this satisfactory level of self-image the self-image constraint. Third, 
they tend toward motivated reasoning, which is a combination of individuals placing less weight on negative signals, i. e. signals that 
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$-v_H < (1 + \gamma ) v_L$


$(1 + \gamma ^\prime ) v_L^\prime = (1 + \gamma ) v_L$


$\delta , \epsilon = 0$


$\frac {\ptl (1 + \gamma ^\prime ) v_L^\prime }{\ptl \delta } = -(1 + \gamma ^\prime ) v_L > 0$


$\frac {\ptl (1 + \gamma ^\prime ) v_L^\prime }{\ptl \epsilon } = - v_L^\prime >0$


$\delta , \epsilon \in (0,1)$


$\bar {\phi }$


$\bigl [-v_H, v_H\bigr ]$


$f(\bar {\phi }) = \frac {1}{2 v_H}$


$t=1,2$


$NotInformed \times NoReminder$


$24.09\,\%$


$10.32\,\%$


$\Theta _0^{1,2(NR)} = 0.2409$


$Z_{(S, S)}^{1,2(NR)} = 0.1032$


$f(\bar {\phi }) = \frac {1}{2v_H}$


$v_L^\prime = (1 - \delta ) v_L$


$\delta $


\begin {equation}\label {eq:delta12} \delta ^{NI \times G2} = \frac {v_L + v_H - 2 v_H \Theta _0^{1,2}}{v_L}.\end {equation}


$f(\bar {\phi }) = \frac {1}{2v_H}$


$\gamma ^\prime = (1 - \epsilon ) \gamma $


$\epsilon $


$\Theta _0^{1,2(NR)}$


$Z_{(S, S)}^{1,2(NR)}$


$\delta ^{NI \times NR} \approx 0.1363$


$\epsilon ^{NI \times NR} \approx 0.1142$


$\delta , \epsilon \in (0,1)$


$86.37\,\% (=100(1 - \delta ^{NI \times NR}))$


$88.58\,\% (=100(1- \epsilon ^{NI \times NR}))$


$\delta ^{NI \times NR} = 0.1363$


$\epsilon ^{NI \times NR} = 0.1142$


$\delta $


$\delta $


$NotInformed \times Reminder$


$21.28\,\%$


$8.74\,\%$


$\Theta _0^{1,2(R)} = 0.2128 < \Theta _0^{1,2(NR)}$


$Z_{(S, S)}^{1,2(R)} = 0.0874 < Z_{(S, S)}^{1,2(NR)}$


$\delta $


$\Theta _0^{1,2(R)}$


$\delta ^{NI \times R} = 0.0427 < \delta ^{NI \times NR}$


$\epsilon $


$\delta ^{NI \times R}$


$Z_{(S, S)}^{1,2(R)}$


$\epsilon ^{NI \times R} = 0.2723 > \epsilon ^{NI \times NR}$


$\delta $


$\epsilon $


$\delta $


$\epsilon $


$t = 1$


$\delta $


$t=2$


$t=2$


$\delta $


$\epsilon $


$t=1,2$


$\delta ^{NI \times NR}$


$\epsilon ^{NI \times NR}$


$t=0$


$\hat {\Theta }_0^{2(NR)} = 0.8623$


$t=1$


$Informed \times NoReminder$


$25.43\,\%$


$11.10\,\%$


$t=0$


$t=1$


$\Theta _0^{2(NR)} = 0.2543 > \Theta _0^{1,2(NR)}$


$t=0$


$\hat {\Theta }_0^{2(NR)} = 0.8623$


$t=1$


$t=1$


$\delta $


$\epsilon $


$t=2$


$f(\bar {\phi }) = \frac {1}{2v_H}$


$\epsilon $


$\epsilon = \epsilon $


$\delta $


$\delta $


$\epsilon $


$\Theta _0^{2(NR)}$


$Z_{(S, S)}^{2(NR)}$


$\delta ^{I \times NR} \approx 2.1890$


$\epsilon ^{I \times NR} \approx 4.4843$


$\delta , \epsilon \in (0,1)$


$\delta > 2$


$\epsilon > 2$


$t$


$t-2$


$Informed \times Reminder$


$20.80\,\%$


$8.10\,\%$


$\Theta _0^{2(R)} = 0.2080$


$Z_{(S, S)}^{2(R)} = 0.0810$


$\Theta _0^{2(R)} = 0.2080 < \Theta _0^{2(NR)}$


$Z_{(S, S)}^{2(R)} = 0.0810 < Z_{(S, S)}^{2(NR)}$


$\delta ^{I \times R} \approx 2.2433$


$\epsilon ^{I \times R} \approx 4.5389$


$Informed \times NoReminder$


$t=0$


$\Theta _0^{2(R)} = 0.2080 < \Theta _0^{1,2(R)}$


$t=1$


$t=1,2$


$t=1,2$


\begin {equation*}\max _{\left (a_{i0},a_{i1}\right )\in \{S,P\}^2}{U\ =\ u}\left (a_{i0}\right )+\frac {1}{1+r}u\left (a_{i1}\right ) \text { subject to }\end {equation*}


\begin {equation*}\hat {\phi }_{i1}=\left (1-\delta ^{\mathbb {1}\left [a_{i0}=S\right ]}\right )\hat {v}\left (a_{i0}\right )\geq \bar {\phi _i} \text { and }\end {equation*}


\begin {equation*}\hat {\phi }_{i2}=\left (1-\epsilon ^{\mathbb {1}\left [a_{i0}=S\right ]}\right )\gamma \left (1-\delta ^{\mathbb {1}\left [a_{i0}=S\right ]}\right )\hat {v}\left (a_{i0}\right )+\left (1-\delta ^{\mathbb {1}\left [a_{i1}=S\right ]}\right )\hat {v}\left (a_{i1}\right )\geq \bar {\phi _i}.\end {equation*}


$\left (a_{i0},a_{i1}\right )=\left (S,S\right )$


$\hat {\phi }_{i1}\left (S\right )=v_L^\prime > \hat {\phi }_{i2}\left (S,S\right )=\left (1+\gamma ^\prime \right )v_L^\prime $


$\bar {\phi _i}\le \left (1+\gamma ^\prime \right )v_L^\prime $


$\left (1+\gamma ^\prime \right )v_L^\prime $


$t=0$


$t=1$


$\bar {\phi _i}>\left (1+\gamma ^\prime \right )v_L^\prime $


$\left (a_{i0},a_{i1}\right )=\left (S,P\right )$


$\hat {\phi }_{i1}\left (S\right )=v_L^\prime <\hat {\phi }_{i2}\left (S,P\right )=\gamma ^\prime v_L^\prime +v_H$


$\left (1+\gamma ^\prime \right )v_L^\prime <\bar {\phi _i}\le v_L^\prime $


$\left (a_{i0},a_{i1}\right )=\left (P,S\right )$


$t=2$


$\left (a_{i0},a_{i1}\right )=\left (S,P\right )$


$t=1$


$\hat {\phi }_{i1}\left (S\right )=v_L^\prime <\hat {\phi }_{i1}\left (P\right )=v_H$


$\hat {\phi }_{i2}\left (S,P\right )=\gamma ^\prime v_L^\prime +v_H>\gamma v_H+v_L^\prime =\hat {\phi }_{i2}\left (P,S\right )$


$\gamma v_H+v_L^\prime <v_H$


$v_L^\prime <\bar {\phi _i}\le \gamma v_H+v_L^\prime $


$\left (a_{i0},a_{i1}\right )=\left (P,S\right )$


$\gamma v_H+v_L^\prime $


$\left (a_{i0},a_{i1}\right )=\left (P,P\right )$


$t=1,2$


$(a_{i0}, a_{i1})$


$\delta , \epsilon \rightarrow 0$


$\delta , \epsilon \rightarrow 1$


$\lim _{\delta \rightarrow 0} v_L^\prime = v_L$


$\lim _{\epsilon \rightarrow 0} \gamma ^\prime (\epsilon ) = \gamma $


$\lim _{\delta \rightarrow 1} v_L^\prime = 0$


$\lim _{\epsilon \rightarrow 1} \gamma ^\prime (\epsilon ) = 0$


$\delta $


$\epsilon $


$v_L^\prime $


$\gamma ^\prime $


$\delta \rightarrow 1$


$(1 + \gamma ^\prime ) v_L^\prime = v_L^\prime = 0$


$(a_{i0}, a_{i1}) = (S, P)$


$\bar {\phi }_i > 0$


$t=1$


$\bar {\phi }_i \leq 0$


$(a_{i0}, a_{i1}) = (S, S)$


$U(S, P) < U(S, S)$


$\square $


\begin {equation*}(a_{i0}, a_{i1}) \in \Bigl \{(S,S), (S,P), (P,S), (P,P)\Bigr \}.\end {equation*}


$t=2$


$(a_{i0}, a_{i1}) = (S,S)$


$U(S, S) = \frac {2 + r}{1 + r} u(S)$


$t=2$


$\hat {\phi }_{i2} (S,S) = (1 + \gamma ^\prime ) v_L^\prime $


$(a_{i0}, a_{i1}) = (S, P)$


$U(S, P) = u(S) + \frac {1}{1 + r} u(P)$


$t=2$


$\hat {\phi }_{i2} (S,P) = \gamma ^\prime v_L^\prime + v_H$


$(a_{i0}, a_{i1}) = (P, S)$


$U(P, S) = u(P) + \frac {1}{1 + r} u(S)$


$t=2$


$\hat {\phi }_{i2} (P,S) = \gamma v_H + v_L^\prime $


$(a_{i0}, a_{i1}) = (P, P)$


$U(P, P) = \frac {2 + r}{1 + r} u(P)$


$t=2$


$\hat {\phi }_{i2} (P,P) = (1 + \gamma ) v_H$


$(a_{i0}, a_{i1}) = (S,S)$


\begin {equation*}U(S,S) > U(S,P) \text { and } \hat {\phi }_{i2}(S,S) < \hat {\phi }_{i2}(S, P),\end {equation*}


\begin {equation*}U(S,S) > U(P,S) \text { and } \hat {\phi }_{i2}(S,S) < \hat {\phi }_{i2}(P,S), \text { and}\end {equation*}


\begin {equation*}U(S,S) > U(P,P) \text { and } \hat {\phi }_{i2}(S,S) < \hat {\phi }_{i2}(P,P).\end {equation*}


$(a_{i0}, a_{i1}) = (S,P)$


\begin {equation*}U(S, P) < U(S, S) \text { and } \hat {\phi }_{i2}(S, P) > \hat {\phi }_{i2}(S, S),\end {equation*}


\begin {equation*}U(S, P) > U(P, S) \text { and } \hat {\phi }_{i2}(S, P) > \hat {\phi }_{i2}(P, S), \text { and }\end {equation*}


\begin {equation*}U(S, P) > U(P, P) \text { and } \hat {\phi }_{i2}(S, P) < \hat {\phi }_{i2}(P,P).\end {equation*}


$(a_{i0}, a_{i1}) = (P, S)$


$(a_{i0}, a_{i1}) = (S, P)$


\begin {equation*}U(P, S) < U(S, P) \text { and } \hat {\phi }_{i2}(P, S) < \hat {\phi }_{i2}(S, P).\end {equation*}


$(a_{i0}, a_{i1}) = (P, P)$


\begin {equation*}U(P, P) < U(S, S) \text { and } \hat {\phi }_{i2}(P, P) > \hat {\phi }_{i2}(S, S),\end {equation*}


\begin {equation*}U(P, P) < U(S, P) \text { and } \hat {\phi }_{i2}(P, P) > \hat {\phi }_{i2}(S, P), \text { and }\end {equation*}


\begin {equation*}U(P, P) < U(P, S) \text { and } \hat {\phi }_{i2}(P, P) > \hat {\phi }_{i2}(P, S).\end {equation*}


$t=2$


\begin {equation*}(a_{i0}, a_{i1}) \in \Bigl \{(S,S), (S,P), (P,P)\Bigr \}.\end {equation*}


$\delta , \epsilon \rightarrow 0$


$\delta , \epsilon \rightarrow 1$


$\lim _{\delta \rightarrow 0} v_L^\prime = v_L$


$\lim _{\epsilon \rightarrow 0} \gamma ^\prime (\epsilon ) = \gamma $


$\lim _{\delta \rightarrow 1} v_L^\prime = 0$


$\lim _{\epsilon \rightarrow 1} \gamma ^\prime (\epsilon ) = 0$


$\delta $


$\epsilon $


$v_L^\prime $


$\gamma ^\prime $


$t=0,1$


$t=2$


$t=0$


$86.23\,\%$


$Informed$


$t=1$


$\alpha $


$1 - \alpha $


$\delta $


$t=1$


$v_L$


$v_H$


$\gamma $


$v_H$


$v_L$


$\gamma $


$\delta $


$\epsilon $


$u(S) > u(P)$


$\beta $


$u(P) > u(S)$


$t=1,2$


$t=2$
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D. Flörchinger

Fig. 1. Timing in the three-period model.

diminish their self-image, and negative signals being less persistent than positive signals (Druckman and McGrath, 2019; Bénabou 
and Tirole, 2002; Bénabou, 2015; Chew et al., 2020; Zimmermann, 2020).

The model comprises three periods and there are two versions of the model that differ by the time horizon for which individuals 
have to achieve their satisfactory level of self-image. In other words, the self-image constraint is either active in both the short and 
the long run or only in the long run. The reasons for an active self-image constraint in both the short and the long run could either 
be an intrinsic motivation to maintain a satisfactory self-image at all times, i. e. narrow choice bracketing (Read et al., 1999), or 
individuals could be unaware of another upcoming self-image-relevant choice (see Gneezy et al., 2014; Khan and Dhar, 2007).

The main results are that, first, when the self-image constraint is only active in the long run, individuals display more selfish 
behavior and selfish behavior is more concentrated in the first model period. This is in contrast to previous models, in which individ-
uals have no incentive to advance selfish behavior. Second, using comparative statics, I show that selfish behavior is more prevalent 
the stronger the tendency toward motivated reasoning. The effects differ depending on which component of motivated reasoning 
increases – reduced weight of negative signals or lower persistence of negative signals – and depending on the time horizon for 
which the self-image constraint is active. These predictions are consistent with data from laboratory experiments by Khan and Dhar 
(2007) and Gneezy et al. (2014), and partially consistent with data on travel mode choice that was collected in an incentivized survey 
experiment among German household heads in 2019.

The subsequent section introduces the theoretical model. Section 3 compares predicted behavior in the two versions of the model. 
Section 4 analyzes how behavior changes with increased motivated reasoning. Section 5 calibrates the model to data from an exper-
iment on travel mode choice, and Section 6 concludes.

2.  Model

I develop a model of moral balancing to theoretically analyze why individuals fluctuate between selfish and prosocial actions 
and the role of motivated reasoning therein. Modeling discrete decisions between prosocial and selfish actions, where prosocial 
actions have positive implications and selfish actions have negative implications for the individuals’ self-image, the model builds on 
Brañas-Garza et al. (2013).

The model has three periods (see Fig. 1). In the first two periods (𝑡 = 0, 1) individuals choose an action 𝑎𝑖𝑡, where 𝑖 stands for the 
individual and 𝑡 for the time period. Individuals immediately obtain utility. Future utility is discounted at discount rate 𝑟 > 0. For 
simplicity, I assume that the utility function is the same for all individuals, such that utility evaluated at 𝑡 = 0 is given by

𝑈 (𝑎𝑖0, 𝑎𝑖1) ≡ 𝑢(𝑎𝑖0) +
1

1 + 𝑟
𝑢(𝑎𝑖1). (1)

Individuals decide between a selfish action and a prosocial action, 𝑎𝑖𝑡 ∈ {𝑆, 𝑃 }, where 𝑆 stands for the selfish action and 𝑃  for the 
prosocial action. There are four possible combinations of actions in 𝑡 = 0 and 𝑡 = 1:

(𝑎𝑖0, 𝑎𝑖1) ∈
{

(𝑆, 𝑆), (𝑆, 𝑃 ), (𝑃 , 𝑆), (𝑃 , 𝑃 )
}

.

In many cases, choosing a prosocial action over a selfish action implies a loss of convenience. Consider, for example, the decision 
of whether to travel by train or by plane (see also Flörchinger et al., 2025). Traveling by train corresponds to the prosocial action 
since it produces less negative externalities but at the same time it is much more time consuming. Traveling by plane is usually 
more convenient and thus corresponds to the selfish action. By definition, the selfish action yields larger material utility, 𝑢(𝑆) > 𝑢(𝑃 ), 
and individuals in the model do not gain affective utility from prosocial actions. Thus, individuals maximizing their utility without 
constraints would choose 𝑎𝑖𝑡 = 𝑆 in both periods 𝑡 = 0, 1. However, individuals’ pursuit of self-interest is constrained by the moral 
standards they seek to comply with (Rabin, 1995): They strive for a certain self-image that meets their standards, but experience no 
additional benefits from exceeding them. I call this the self-image constraint. Each action produces a signal 𝑣̂(𝑎𝑖𝑡) that individuals use 
to construct their self-image in subsequent periods. The signal derived from the prosocial action is positive, 𝑣̂(𝑃 ) = 𝑣𝐻 > 0, i. e. it 
increases self-image. The signal derived from the selfish action is negative, 𝑣̂(𝑆) = 𝑣𝐿 < 0, i. e. it diminishes self-image. Self-image 𝜙̂𝑖𝑡
is evaluated in 𝑡 = 1, 2 and depends on all actions taken in the previous periods. Temporally more distant actions are less important 
for current self-image because they are harder to recall (see Gneezy et al., 2014). Formally, in period 𝑡, signals from an action in 
period 𝑠 < 𝑡 receive weight 𝛾 𝑡−1−𝑠, with 𝛾 ∈ (0, 1). This means that in time period 𝑡, signals from an action in time period 𝑡 − 2 receive 
weight 𝛾 𝑡−1−(𝑡−2) = 𝛾, whereas signals from period 𝑡 − 1 receive weight 𝛾 𝑡−1−(𝑡−1) = 𝛾0 = 1.

What is perceived as a satisfactory level of self-image may differ between individuals. Individuals with low moral standards have 
low self-image constraints and individuals with high moral standards have high self-image constraints. There is a mass 1 of individuals 
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with their self-image constraints, 𝜙̄𝑖, distributed over 
[

−𝑣𝐻 , 𝑣𝐻
]

 with density function 𝑓 (𝜙̄). The bounds of the distribution are set such 
that it is symmetric around zero and such that the individual with the highest self-image constraint can fulfill it by acting prosocially 
in both periods 𝑡 = 0, 1. Since 𝑣𝐿 < 0, self-image can be negative, and for some individuals it may be sufficient to achieve a negative 
self-image. To account for the case in which some individuals behave selfishly in both periods 𝑡 = 0, 1, I assume that −𝑣𝐻 < (1 + 𝛾 ′)𝑣′𝐿.

In line with empirical evidence (see, for example, Kahan, 2013; Möbius et al., 2022; Munro and Stansbury, 2009; Zimmermann, 
2020), individuals tend toward motivated reasoning. That is, they prefer to have a positive self-image and consider information less 
credible if it contradicts their desired self-view (Druckman and McGrath, 2019; Kunda, 1990). For simplicity, I assume that everyone 
has the same tendency toward motivated reasoning. Specifically, when evaluating their self-image, individuals reduce the weight 
they place on negative signals by 𝛿 ∈ (0, 1) compared to positive signals. In addition, they tend to forget negative signals more quickly 
(Chew et al., 2020; Zimmermann, 2020), i. e. negative signals are less persistent than positive signals by 𝜖 ∈ (0, 1).

An individual’s self-image starts at 0, and in period 𝑡 it is given by

𝜙̂𝑖𝑡 ≡
𝑡−1
∑

𝑠=0

[

(

1 − 𝜖𝟙
[

𝑎𝑖𝑠=𝑆
]

⏟⏞⏟⏞⏟
reduced persistence
of negative signal

)

𝛾
](𝑡−1−𝑠)

⏟⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏟⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏟
persistence of signal

(

1 − 𝛿𝟙
[

𝑎𝑖𝑠=𝑆
]

⏟⏞⏟⏞⏟
reduced weight
of negative
signal

)

𝑣̂(𝑎𝑖𝑠)
⏟⏟⏟
signal

. (2)

To ease notation, I define the negative signal under motivated reasoning as
𝑣′𝐿 ≡ (1 − 𝛿)𝑣𝐿, (3)

and the persistence of negative signals under motivated reasoning as
𝛾 ′ ≡ (1 − 𝜖)𝛾. (4)

If 𝛿 and 𝜖 approach zero, there is virtually no motivated reasoning:
lim
𝛿→0

𝑣′𝐿(𝛿) = 𝑣𝐿 and (5)

lim
𝜖→0

𝛾 ′(𝜖) = 𝛾. (6)

If 𝛿 is close to one, individuals completely ignore negative signals, and if 𝜖 is close to one, they immediately forget them:
lim
𝛿→1

𝑣′𝐿(𝛿) = 0 and (7)

lim
𝜖→1

𝛾 ′(𝜖) = 0. (8)

Individuals are sophisticated in the sense that they know that they will place less weight on negative signals and that negative 
signals will be less persistent than positive signals. For the moment, the degree of motivated reasoning is taken as given, whereas 
Section 4 uses comparative statics to investigate how behavior varies with changes in 𝛿 and 𝜖.

The model has two versions. In the first version, individuals have to fulfill their self-image constraint in both the short run and the 
long run (i. e. in 𝑡 = 1 and in 𝑡 = 2) – either because they are initially unaware of the second self-image relevant decision or because 
of narrow choice bracketing (Read et al., 1999). In the second version, the self-image constraint is only active in the long run (i. e. 
in 𝑡 = 2), because individuals are aware in 𝑡 = 0 that they will have to take a second self-image relevant decision and only care about 
their long-run self-image. Getting back to the example of travel mode choice, individuals may either plan from the start to take two 
trips in a given year (constraint active only in the long run), or they may initially plan only one trip and later see the necessity to 
additionally take a business trip – i. e. they are initially unaware of the second self-image relevant choice and the constraint is active 
in both the short and long run. However, the application of the model is not limited to decisions within the same domain. Empirical 
studies have shown that moral balancing also operates across different domains (Mazar and Zhong, 2010; Ho et al., 2016; Jordan 
et al., 2011).

2.1.  Self-image constraint active in the short and long run (𝑡 = 1, 2)

In this version of the model, individuals have to meet their self-image constraint in both the short run and the long run, i. e. 
in 𝑡 = 1 and in 𝑡 = 2. This means that utility maximization is subject to two constraints. Total utility is given by Expression (1), but 
individuals maximize utility in each period separately, because, first, in 𝑡 = 0 they might not be aware of the upcoming choice in 𝑡 = 1
and, second, utility in each period is subject to a different constraint.1 The utility maximization problem in 𝑡 = 0 is

max
𝑎𝑖0∈{𝑆,𝑃 }

𝑢(𝑎𝑖0) subject to 𝜙̂𝑖1 =
(

1 − 𝛿𝟙
[

𝑎𝑖0=𝑆
]
)

𝑣̂(𝑎𝑖0) ≥ 𝜙̄𝑖.

1  Appendix A proves that behavior does not differ between myopic and forward-looking agents when the self-image constraint is active in 𝑡 = 1, 2.
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Fig. 2. Mapping of self-image constraints and choices with active self-image constraint in 𝑡 = 1 and 𝑡 = 2.

The utility maximization problem in 𝑡 = 1 is
max

𝑎𝑖1∈{𝑆,𝑃 }
𝑢(𝑎𝑖1) subject to

𝜙̂𝑖2 =
(

1 − 𝜖𝟙
[

𝑎𝑖0=𝑆
]
)

𝛾
(

1 − 𝛿𝟙
[

𝑎𝑖0=𝑆
]
)

𝑣̂(𝑎𝑖0) +
(

1 − 𝛿𝟙
[

𝑎𝑖1=𝑆
]
)

𝑣̂(𝑎𝑖1) ≥ 𝜙̄𝑖.

Proposition 1.  If the self-image constraint is active in both 𝑡 = 1 and 𝑡 = 2, there are four types of individuals that are characterized by their 
self-image constraint, which in turn determines their choice of (𝑎𝑖0, 𝑎𝑖1). Fig. 2 maps self-image constraints and the corresponding actions.2

a) Individuals with very low self-image constraints 𝜙̄𝑖 ∈
[

−𝑣𝐻 , (1 + 𝛾 ′)𝑣′𝐿
]

 choose (𝑎𝑖0, 𝑎𝑖1) = (𝑆, 𝑆).

b) Individuals with low self-image constraints 𝜙̄𝑖 ∈
(

(1 + 𝛾 ′)𝑣′𝐿, 𝑣
′
𝐿

]

 choose (𝑎𝑖0, 𝑎𝑖1) = (𝑆, 𝑃 ).

c) Individuals with high self-image constraints 𝜙̄𝑖 ∈
(

𝑣′𝐿, 𝛾𝑣𝐻 + 𝑣′𝐿
]

 choose (𝑎𝑖0, 𝑎𝑖1) = (𝑃 , 𝑆).

d) Individuals with very high self-image constraints 𝜙̄𝑖 ∈
(

𝛾𝑣𝐻 + 𝑣′𝐿, 𝑣𝐻
]

 choose (𝑎𝑖0, 𝑎𝑖1) = (𝑃 , 𝑃 ).

Proof.  Individuals have no incentive to overfulfill their self-image constraint, because 𝑢(𝑆) > 𝑢(𝑃 ) and because they do not derive utility from 
a higher self-image. Individuals choose 𝑎𝑖0 = 𝑆 whenever this choice satisfies their self-image constraint in 𝑡 = 1, i. e. if 𝑣′𝐿 ≥ 𝜙̄𝑖. Otherwise, 
they choose 𝑎𝑖0 = 𝑃 . In 𝑡 = 1 the same logic applies. That is, individuals choose 𝑎𝑖1 = 𝑆 if this choice satisfies their self-image constraint in 
𝑡 = 2. For individuals who have chosen 𝑎𝑖0 = 𝑆, this is the case if (1 + 𝛾 ′)𝑣′𝐿 ≥ 𝜙̄𝑖. For individuals who have chosen 𝑎𝑖0 = 𝑃 , the self-image 
constraint in 𝑡 = 2 can be fulfilled by choosing 𝑎𝑖1 = 𝑆 if 𝛾𝑣𝐻 + 𝑣′𝐿 ≥ 𝜙̄𝑖. Otherwise, individuals choose 𝑎𝑖1 = 𝑃 .

 ∎

2.2.  Self-image constraint active only in the long run (𝑡 = 2)

In this version of the model, individuals maximize their material utility, 𝑈 (𝑎𝑖0, 𝑎𝑖1), under the constraint of achieving their satis-
factory level of self-image, 𝜙̄𝑖, only in 𝑡 = 2:

max
(𝑎𝑖0 ,𝑎𝑖1)∈{𝑆,𝑃 }2

𝑈 (𝑎𝑖0, 𝑎𝑖1) = 𝑢(𝑎𝑖0) +
1

1 + 𝑟
𝑢(𝑎𝑖1)

subject to

𝜙̂𝑖2 =
(

1 − 𝜖𝟙
[

𝑎𝑖0=𝑆
]
)

𝛾
(

1 − 𝛿𝟙
[

𝑎𝑖0=𝑆
]
)

𝑣̂(𝑎𝑖0) +
(

1 − 𝛿𝟙
[

𝑎𝑖1=𝑆
]
)

𝑣̂(𝑎𝑖1) ≥ 𝜙̄𝑖.

If individuals’ self-image constraint is too high to be satisfied by acting selfishly in both periods, they prefer to act selfishly in 𝑡 = 0
rather than in 𝑡 = 1, because this yields a greater material utility, as future material utility is discounted. Further, a higher self-image 
can be achieved in 𝑡 = 2 by first choosing the selfish action and then the prosocial action since the negative signal does not fully 
persist until 𝑡 = 2 when the selfish action is chosen in 𝑡 = 0.

Proof. 𝜙̂𝑖2(𝑆, 𝑃 ) > 𝜙̂𝑖2(𝑃 , 𝑆) is equivalent to

𝛾 ′𝑣′𝐿 + 𝑣𝐻 > 𝛾𝑣𝐻 + 𝑣′𝐿 ⟺ (1 − 𝛾)𝑣𝐻 > (1 − 𝛾 ′)𝑣′𝐿 ⟺
𝑣𝐻
𝑣′𝐿

<
1 − 𝛾 ′

1 − 𝛾
.

The last inequality always holds since 𝑣𝐻 > 0, 𝑣′𝐿 < 0, and 𝛾, 𝛾 ′ ∈ (0, 1).
 ∎
Thus, (𝑎𝑖0, 𝑎𝑖1) = (𝑃 , 𝑆) is strictly dominated by (𝑎𝑖0, 𝑎𝑖1) = (𝑆, 𝑃 ) and the only plausible choices are (𝑎𝑖0, 𝑎𝑖1) ∈

{

(𝑆, 𝑆), (𝑆, 𝑃 ), (𝑃 , 𝑃 )
}

. 3

2  Appendix B proves that Proposition 1 also holds for the extreme cases 𝛿, 𝜖 → 0 and 𝛿, 𝜖 → 1.
3  Appendix C shows that none of the other choices is strictly dominated.
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Fig. 3. Mapping of self-image constraints and choices with active self-image constraint in 𝑡 = 2.

Fig. 4. Comparison between active constraint in 𝑡 = 1, 2 and active constraint only in 𝑡 = 2.

Proposition 2.  When the self-image constraint is only active in 𝑡 = 2, there are three types of individuals that are characterized by their 
self-image constraint 𝜙̄𝑖, which in turn determines their choice of (𝑎𝑖0, 𝑎𝑖1). Fig. 3 maps self-image constraints and the corresponding actions.4

a) Individuals with low self-image constraints 𝜙̄𝑖 ∈
[

−𝑣𝐻 , (1 + 𝛾 ′)𝑣′𝐿
]

 choose (𝑎𝑖0, 𝑎𝑖1) = (𝑆, 𝑆).

b) Individuals with intermediate self-image constraints 𝜙̄𝑖 ∈
(

(1 + 𝛾 ′)𝑣′𝐿, 𝛾
′𝑣′𝐿 + 𝑣𝐻

]

 choose (𝑎𝑖0, 𝑎𝑖1) = (𝑆, 𝑃 ).

c) Individuals with high self-image constraints 𝜙̄𝑖 ∈
(

𝛾 ′𝑣′𝐿 + 𝑣𝐻 , 𝑣𝐻
]

 choose (𝑎𝑖0, 𝑎𝑖1) = (𝑃 , 𝑃 ).

Proof.  Because 𝑢(𝑆) > 𝑢(𝑃 ), individuals who have chosen 𝑎𝑖0 = 𝑆 choose 𝑎𝑖1 = 𝑆 if this choice satisfies their self-image constraint, i. e. if 
(1 + 𝛾 ′)𝑣′𝐿 ≥ 𝜙̄𝑖. Otherwise, they choose 𝑎𝑖1 = 𝑃 . By choosing (𝑎𝑖0, 𝑎𝑖1) = (𝑆, 𝑃 ) individuals achieve long-run self-image 𝜙̂𝑖2 = 𝛾 ′𝑣′𝐿 + 𝑣𝐻 . Thus, 
individuals with 𝜙̄𝑖 > 𝛾 ′𝑣′𝐿 + 𝑣𝐻  would never choose 𝑎𝑖0 = 𝑆. Instead, they choose (𝑎𝑖0, 𝑎𝑖1) = (𝑃 , 𝑃 ).

 ∎
Propositions 1 and 2 can explain the observation that some individuals consistently display either prosocial or selfish behavior, 

while others fluctuate between prosocial and selfish actions.

3.  Comparison of behavior in model version with active constraint in 𝒕 = 𝟏, 𝟐 and model version with active constraint 
only in 𝒕 = 𝟐

This section compares the two versions of the model described in the previous section. Transitioning from the version with an 
active self-image constraint in both the short and long run to the version with an active constraint only in the long run can be viewed 
as lifting the constraint in 𝑡 = 1, such that self-image in 𝑡 = 1 becomes irrelevant.

In both versions of the model, individuals’ choices of (𝑎𝑖0, 𝑎𝑖1) depend on whether their self-image constraints are smaller or larger 
than a given threshold. Fig. 4 maps thresholds of 𝜙̄𝑖 and choices of (𝑎𝑖0, 𝑎𝑖1) for both scenarios. The scenario with an active constraint 
in 𝑡 = 1, 2 is displayed in the upper part, the scenario with an active constraint only in 𝑡 = 2 is displayed in the lower part.

Fig. 4 shows that when the constraint in 𝑡 = 1 is removed, two types of individuals change their behavior. First, individuals with 
𝜙̄𝑖 ∈

(

𝑣′𝐿, 𝛾𝑣𝐻 + 𝑣′𝐿
]

 switch from (𝑎𝑖0, 𝑎𝑖1) = (𝑃 , 𝑆) to (𝑎𝑖0, 𝑎𝑖1) = (𝑆, 𝑃 ). In this range, self-image constraints are low enough such that 

4  Appendix D proves that Proposition 2 also holds for the extreme cases 𝛿, 𝜖 → 0 and 𝛿, 𝜖 → 1.
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they can still be met in the long run if the selfish action, 𝑆, is chosen once. Because of intertemporal discounting, material utility 
is larger if individuals choose the selfish action earlier. However, since 𝜙̄𝑖 > 𝑣′𝐿, the self-image constraint in 𝑡 = 1 cannot be fulfilled 
by choosing 𝑎𝑖0 = 𝑆. Thus, when the constraint in 𝑡 = 1 is removed, individuals with 𝜙̄𝑖 ∈

(

𝑣′𝐿, 𝛾𝑣𝐻 + 𝑣′𝐿
]

 can increase their material 
utility by postponing the prosocial action and choosing (𝑎𝑖0, 𝑎𝑖1) = (𝑆, 𝑃 ) instead of (𝑎𝑖0, 𝑎𝑖1) = (𝑃 , 𝑆).

Second, individuals with 𝜙̄𝑖 ∈
(

𝛾𝑣𝐻 + 𝑣′𝐿, 𝛾
′𝑣′𝐿 + 𝑣𝐻

]

 switch from (𝑎𝑖0, 𝑎𝑖1) = (𝑃 , 𝑃 ) to (𝑎𝑖0, 𝑎𝑖1) = (𝑆, 𝑃 ). For individuals with self-
image constraints in this range, the loss in self-image from choosing 𝑎𝑖0 = 𝑆 is sufficiently compensated by the subsequent gain from 
choosing 𝑎𝑖1 = 𝑃 , such that the constraint in 𝑡 = 2 can still be satisfied. Since 𝜙̄𝑖 > 𝑣′𝐿, the constraint in 𝑡 = 1 cannot be satisfied by 
choosing 𝑎𝑖0 = 𝑆. Therefore, individuals with 𝜙̄𝑖 ∈

(

𝛾𝑣𝐻 + 𝑣′𝐿, 𝛾
′𝑣′𝐿 + 𝑣𝐻

]

 can increase their material utility by choosing 𝑎𝑖0 = 𝑆 in-
stead of 𝑎𝑖0 = 𝑃  if the constraint in 𝑡 = 1 is removed. Thus, overall selfish behavior increases and selfish behavior is more concentrated 
in 𝑡 = 0 when the self-image constraint in 𝑡 = 1 is lifted. Proposition 3 summarizes these findings.5

Proposition 3.  When the self-image constraint in 𝑡 = 1 is lifted, such that there is an active constraint only in 𝑡 = 2, individuals with 
𝜙̄𝑖 ∈

(

𝑣′𝐿, 𝛾𝑣𝐻 + 𝑣′𝐿
]

, i. e. all individuals who choose (𝑎𝑖0, 𝑎𝑖1) = (𝑃 , 𝑆) under an active constraint in 𝑡 = 1 (see Proposition 1), switch from 
(𝑎𝑖0, 𝑎𝑖1) = (𝑃 , 𝑆) to (𝑎𝑖0, 𝑎𝑖1) = (𝑆, 𝑃 ) and individuals with 𝜙̄𝑖 ∈

(

𝛾𝑣𝐻 + 𝑣′𝐿, 𝛾
′𝑣′𝐿 + 𝑣𝐻

]

 switch from (𝑎𝑖0, 𝑎𝑖1) = (𝑃 , 𝑃 ) to (𝑎𝑖0, 𝑎𝑖1) = (𝑆, 𝑃 ). 
Overall selfish behavior increases and it is more concentrated in 𝑡 = 0. Further, prosocial behavior in 𝑡 = 1 increases when the self-image 
constraint in 𝑡 = 1 is lifted. 

Proposition 3 is consistent with empirical results from Gneezy et al. (2014) and Khan and Dhar (2007), who find that individuals 
are less likely to behave ethically in the first round of the experiment when they know that there will be a second round with another 
self-image relevant choice compared to when they are not aware. It further implies that imposing higher self-image constraints in 
one period leads to lower prosocial behavior in later periods.

4.  Comparative statics: Different degrees of motivated reasoning

This section examines how the choice of (𝑎𝑖0, 𝑎𝑖1) varies with the tendency toward motivated reasoning. As outlined in Section 2, 
motivated reasoning is determined by two parameters: the extent 𝛿 to which negative signals receive less weight in the formation of 
self-image and their reduced persistence, 𝜖.

Motivated reasoning implicitly relaxes the self-image constraint by reducing the impact on self-image of negative signals extracted 
from selfish behavior. Thus, selfish behavior should increase with motivated reasoning. As the analyses below show, the exact impact 
depends on which component of motivated reasoning increases and on the time horizon for which the self-image constraint is active.

In what follows, 𝑍𝑠
(𝑎𝑖0 ,𝑎𝑖1)

 denotes the share of individuals who choose a specific behavior pattern (𝑎𝑖0, 𝑎𝑖1) given that the self-image 
constraint is active in period 𝑠. Θ𝑠

𝑡  stands for the amount of selfish behavior in period 𝑡 given that the self-image constraint is active 
in period 𝑠.

4.1.  Self-image constraint active in the short and long run (𝑡 = 1, 2)

From Proposition 1 and because individuals’ self-image constraints, 𝜙̄𝑖, are distributed over 
[

−𝑣𝐻 , 𝑣𝐻
]

 with density function 𝑓 (𝜙̄), 
it follows that when the self-image constraint is active in 𝑡 = 1 and 𝑡 = 2, the share of individuals who choose (𝑎𝑖0, 𝑎𝑖1) = (𝑆, 𝑆) is

𝑍1,2
(𝑆,𝑆) = ∫

(1+𝛾′)𝑣′𝐿

−𝑣𝐻
𝑓 (𝜙̄)𝑑𝜙̄ = 𝐹

(

(1 + 𝛾 ′)𝑣′𝐿
)

, (9)

the share of individuals who choose (𝑎𝑖0, 𝑎𝑖1) = (𝑆, 𝑃 ) is

𝑍1,2
(𝑆,𝑃 ) = ∫

𝑣′𝐿

(1+𝛾′)𝑣′𝐿

𝑓 (𝜙̄)𝑑𝜙̄ = 𝐹
(

𝑣′𝐿
)

− 𝐹
(

(1 + 𝛾 ′)𝑣′𝐿
)

, (10)

and the share of individuals who choose (𝑎𝑖0, 𝑎𝑖1) = (𝑃 , 𝑆) is

𝑍1,2
(𝑃 ,𝑆) = ∫

𝛾𝑣𝐻+𝑣′𝐿

𝑣′𝐿

𝑓 (𝜙̄)𝑑𝜙̄ = 𝐹
(

𝛾𝑣𝐻 + 𝑣′𝐿
)

− 𝐹
(

𝑣′𝐿
)

. (11)

Thus, the amount of selfish behavior in 𝑡 = 0 is
Θ1,2
0 = 𝑍1,2

(𝑆,𝑆) +𝑍1,2
(𝑆,𝑃 ) = 𝐹

(

𝑣′𝐿
)

, (12)

and the amount of selfish behavior in 𝑡 = 1 is
Θ1,2
1 = 𝑍1,2

(𝑆,𝑆) +𝑍1,2
(𝑃 ,𝑆) = 𝐹

(

(1 + 𝛾 ′)𝑣′𝐿
)

+ 𝐹
(

𝛾𝑣𝐻 + 𝑣′𝐿
)

− 𝐹
(

𝑣′𝐿
)

. (13)

5 Since Proposition 3 builds on the thresholds of 𝜙̄𝑖 established in Propositions 1 and 2, and Propositions 1 and 2 continue to hold for the extreme 
cases of 𝛿, 𝜖 → 0 and 𝛿, 𝜖 → 1 (see Appendices B and D), Proposition 3 holds for these extreme cases as well.
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Recall that 𝑣𝐿 < 0, 𝑣𝐻 > 0, 𝑣′𝐿 = (1 − 𝛿)𝑣𝐿, and 𝛾 ′ = (1 − 𝜖)𝛾 (see Expressions (3) and (4)). Thus, when negative signals receive less 
weight, i. e. when 𝛿 increases, more individuals can fulfill their self-image constraints by acting selfishly and there is more selfish 
behavior compared to a situation with lower 𝛿. Selfish behavior in 𝑡 = 0 increases unambiguously, whereas increases in 𝑡 = 1 are 
contingent on the distribution of self-image constraints. The increase of selfish behavior in 𝑡 = 0 is always larger than a potential 
decrease in 𝑡 = 1, such that overall selfish behavior increases. Regarding the persistence of negative signals, the amount of selfish 
behavior in 𝑡 = 0 is independent from 𝜖, that is, from how quickly negative signals fade. If the self-image constraint is active in 𝑡 = 1, 
individuals cannot “borrow” from the second period to increase their short-run material utility. Thus, it does not matter how large 
their debt would be, i. e. which proportion of the violation of their self-image constraint would be carried over to the next period. 
Selfish behavior in 𝑡 = 1, by contrast, is increasing in 𝜖. Whether increases in 𝛿 and 𝜖 attenuate or reinforce each other is contingent 
on the distribution of self-image constraints. Proposition 4 summarizes these findings.
Proposition 4.  In the version of the model with an active self-image constraint in 𝑡 = 1 and 𝑡 = 2,

a) selfish behavior in 𝑡 = 0 increases with 𝛿. Selfish behavior in 𝑡 = 1 can either increase or decrease with 𝛿, depending on the distribution of 
self-image constraints. It increases if 𝑓(𝑣′𝐿

)

< 𝑓
(

(1 + 𝛾 ′)𝑣′𝐿
)

(1 + 𝛾 ′) + 𝑓
(

𝛾𝑣𝐻 + 𝑣′𝐿
)

. Overall selfish behavior is unambiguously increasing 
in 𝛿.

b) the amount of selfish behavior in 𝑡 = 0 is independent from 𝜖 and the amount of selfish behavior in 𝑡 = 1 is increasing in 𝜖.
c) whether the effects of increases in 𝛿 and 𝜖 on selfish behavior in 𝑡 = 1 attenuate or reinforce each other, depends on the distribution of 𝜙̄. 
They attenuate each other if 𝑓 ′((1 + 𝛾 ′)𝑣′𝐿

)

(1 + 𝛾 ′)𝑣′𝐿 > −𝑓
(

(1 + 𝛾 ′)𝑣′𝐿
)

.

Proof.  From Expressions (12) and (13) follows that

a) (i)
𝜕Θ1,2

0
𝜕𝛿 = −𝑓

(

𝑣′𝐿
)

𝑣𝐿 > 0;

(ii)
𝜕Θ1,2

1
𝜕𝛿 = 𝑣𝐿

[

−𝑓
(

(1 + 𝛾 ′)𝑣′𝐿
)

(1 + 𝛾 ′) − 𝑓
(

𝛾𝑣𝐻 + 𝑣′𝐿
)

+ 𝑓
(

𝑣′𝐿)
]

,
𝜕Θ1,2

1
𝜕𝛿 > 0 ⟺ 𝑓

(

𝑣′𝐿
)

< 𝑓
(

(1 + 𝛾 ′)𝑣′𝐿
)

(1 + 𝛾 ′) + 𝑓
(

𝛾𝑣𝐻 + 𝑣′𝐿
)

;

(iii)
𝜕Θ1,2

0
𝜕𝛿 +

𝜕Θ1,2
1

𝜕𝛿 = 𝑣𝐿
[

−𝑓
(

(1 + 𝛾 ′)𝑣′𝐿
)

(1 + 𝛾 ′) − 𝑓
(

𝛾𝑣𝐻 + 𝑣′𝐿
)

]

> 0.

b) (i)
𝜕Θ1,2

0
𝜕𝜖 = 0,

(ii)
𝜕Θ1,2

1
𝜕𝜖 = −𝑓

(

(1 + 𝛾 ′)𝑣′𝐿
)

𝛾𝑣′𝐿 > 0.
c) Further, the cross-derivatives are given by
(i)

𝜕2Θ1,2
0

𝜕𝛿𝜕𝜖 = 0 and
(ii)

𝜕2Θ1,2
1

𝜕𝛿𝜕𝜖 = 𝛾𝑣𝐿
[

𝑓 ′((1 + 𝛾 ′)𝑣′𝐿
)

(1 + 𝛾 ′)𝑣′𝐿 + 𝑓
(

(1 + 𝛾 ′)𝑣′𝐿
)

]

,
𝜕2Θ1,2

1
𝜕𝛿𝜕𝜖 < 0 ⟺ 𝑓 ′((1 + 𝛾 ′)𝑣′𝐿

)

(1 + 𝛾 ′)𝑣′𝐿 > −𝑓
(

(1 + 𝛾 ′)𝑣′𝐿
)

.

 ∎

4.2.  Self-image constraint active only in the long run (𝑡 = 2)

From Proposition 2 and because individuals’ self-image constraints, 𝜙̄𝑖, are distributed over 
[

−𝑣𝐻 , 𝑣𝐻
]

 with density function 𝑓 (𝜙̄), 
it follows that when the self-image constraint is active only in 𝑡 = 2, the share of individuals who choose (𝑎𝑖0, 𝑎𝑖1) = (𝑆, 𝑆) is

𝑍2
(𝑆,𝑆) = ∫

(1+𝛾′)𝑣′𝐿

−𝑣𝐻
𝑓 (𝜙̄)𝑑𝜙̄ = 𝐹

(

(1 + 𝛾 ′)𝑣′𝐿
)

(14)

and the share of individuals who choose (𝑎𝑖0, 𝑎𝑖1) = (𝑆, 𝑃 ) is

𝑍2
(𝑆,𝑃 ) = ∫

𝛾′𝑣′𝐿+𝑣𝐻

(1+𝛾′)𝑣′𝐿

𝑓 (𝜙̄)𝑑𝜙̄ = 𝐹
(

𝛾 ′𝑣′𝐿 + 𝑣𝐻
)

− 𝐹
(

(1 + 𝛾 ′)𝑣′𝐿
)

. (15)

Thus, the amount of selfish behavior in 𝑡 = 0 is
Θ2
0 = 𝑍2

(𝑆,𝑆) +𝑍2
(𝑆,𝑃 ) = 𝐹

(

𝛾 ′𝑣′𝐿 + 𝑣𝐻
)

, (16)

and the amount of selfish behavior in 𝑡 = 1 is
Θ2
1 = 𝑍2

(𝑆,𝑆) = 𝐹
(

(1 + 𝛾 ′)𝑣′𝐿
)

. (17)

When negative signals are less important, i. e. when 𝛿 is larger, selfish behavior in 𝑡 = 0, 1 increases. Selfish behavior also increases 
when signals extracted from selfish behavior are less persistent, i. e. when 𝜖 is higher. Whether the effects of increases in 𝛿 and 𝜖
attenuate or reinforce each other, depends on the distribution of 𝜙̄. Proposition 5 summarizes these findings.
Proposition 5.  In the version of the model with an active self-image constraint only in 𝑡 = 2,

a) selfish behavior in 𝑡 = 0, 1 is increasing in 𝛿.
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b) selfish behavior in 𝑡 = 0, 1 is increasing in 𝜖.
c) whether the effects of increases in 𝛿 and 𝜖 on selfish behavior in 𝑡 = 0, 1 attenuate or reinforce each other, depends on the distribution of 𝜙̄. 
In 𝑡 = 0, they attenuate each other if 𝑓 ′(𝛾 ′𝑣′𝐿 + 𝑣𝐻

)

𝛾 ′𝑣′𝐿 > −𝑓
(

𝛾 ′𝑣′𝐿 + 𝑣𝐻
) and in 𝑡 = 1 they attenuate each other if 𝑓 ′((1 + 𝛾 ′)𝑣′𝐿

)

(1 +
𝛾 ′)𝑣′𝐿 > −𝑓

(

(1 + 𝛾 ′)𝑣′𝐿
)

.

Proof.  From Expressions (16) and (17) it follows that

a) (i)
𝜕Θ2

0
𝜕𝛿 = −𝑓

(

𝛾 ′𝑣′𝐿 + 𝑣𝐻
)

𝛾 ′𝑣𝐿 > 0;

(ii)
𝜕Θ2

1
𝜕𝛿 = −𝑓

(

(1 + 𝛾 ′)𝑣′𝐿
)

(1 + 𝛾 ′)𝑣𝐿 > 0.

b) (i)
𝜕Θ2

0
𝜕𝜖 = −𝑓

(

𝛾 ′𝑣′𝐿 + 𝑣𝐻
)

𝛾𝑣′𝐿 > 0

(ii)
𝜕Θ2

1
𝜕𝜖 = −𝑓

(

(1 + 𝛾 ′)𝑣′𝐿
)

𝛾𝑣′𝐿 > 0.
c) Further, the cross-derivatives of (16) and (17) are given by
(i)

𝜕2Θ2
0

𝜕𝛿𝜕𝜖 = 𝛾𝑣𝐿
[

𝑓 ′(𝛾 ′𝑣′𝐿 + 𝑣𝐻
)

𝛾 ′𝑣′𝐿 + 𝑓
(

𝛾 ′𝑣′𝐿 + 𝑣𝐻
)

]

;
𝜕2Θ2

0
𝜕𝛿𝜕𝜖 < 0 ⟺ 𝑓 ′(𝛾 ′𝑣′𝐿 + 𝑣𝐻

)

𝛾 ′𝑣′𝐿 > −𝑓
(

𝛾 ′𝑣′𝐿 + 𝑣𝐻
)

.

(ii)
𝜕2Θ2

1
𝜕𝛿𝜕𝜖 = 𝛾𝑣𝐿

[

𝑓 ′((1 + 𝛾 ′)𝑣′𝐿
)

(1 + 𝛾 ′)𝑣′𝐿 + 𝑓
(

(1 + 𝛾 ′)𝑣′𝐿
)

]

;
𝜕2Θ2

1
𝜕𝛿𝜕𝜖 < 0 ⟺ 𝑓 ′((1 + 𝛾 ′)𝑣′𝐿

)

(1 + 𝛾 ′)𝑣′𝐿 > −𝑓
(

(1 + 𝛾 ′)𝑣′𝐿
)

.

 ∎

5.  Calibration

In the following, I calibrate the model to an empirical dataset on travel mode choice. Participants in an incentivized online 
experiment had to make two self-image-relevant decisions: First, they had to decide whether they would prefer to win a voucher for a 
flight or a train ticket. Second, those who chose the flight voucher had the option of making a donation to offset their emissions from 
flying. This design can be used to test Proposition 3 because for one half of the sample, the offset decision came as a surprise, i. e. their 
self-image constraint was active in both the short and long run. For the other half, the self-image constraint was active only in the 
long run, because they were informed about the offset possibility before their voucher choice. Another treatment dimension varies 
the scope 𝛿 to give less weight to the signals extracted from the flight voucher choice, which facilitates the testing of Propositions 4 
a) and 5 a).

Section 5.1 describes the experimental design and additional assumptions made for the model calibration. Section 5.2 calibrates 
the model version with an active self-image constraint in the short and long run and tests Proposition 4 a). Section 5.3 calibrates the 
model version with an active self-image constraint only in the long run and tests Propositions 3 and 5 a).

5.1.  Experimental design and assumptions

I calibrate the model to data from an experiment that was part of a survey conducted in late 2019, in collaboration with forsa
(Matejko and Sommer, 2022). The relevant survey questions can be found in Appendix F. forsa maintains a panel of about 100,000 
members, being representative of the German-speaking population in Germany. The survey was addressed to household heads, defined 
as those individuals who are responsible for the household’s financial decisions. Data collection was based on a state-of-the-art tool 
that allows panelists to retrieve and return the questionnaire from home or from mobile devices connected to the internet. The survey 
could be interrupted and resumed at any time.

At the heart of the experiment lies the decision between the possibility of winning a voucher worth 40 euros for either a flight or a 
train ticket.6 Subsequently, respondents who had chosen the flight voucher had to decide whether to offset greenhouse gas emissions 
from flying through a donation to atmosfair, an NGO dedicated to offsetting emissions from traveling. In the last years, because of 
its contribution to climate change, flying has been discredited by an anti-flying movement that is spearheaded by Fridays for Future
(CNN, 2019).7 Accordingly, traveling by train is the option that is conceived in the experiment to correspond to the prosocial action. 
To obtain incentive-compatible responses, one out of 50 respondents was randomly selected to have their choice implemented.

The experiment followed a 2 × 2 design. One half of the respondents were randomly assigned to group 𝐼𝑛𝑓𝑜𝑟𝑚𝑒𝑑 or group 
𝑁𝑜𝑡𝐼𝑛𝑓𝑜𝑟𝑚𝑒𝑑. Respondents in group 𝐼𝑛𝑓𝑜𝑟𝑚𝑒𝑑 were informed about the possibility to offset emissions before their voucher choice. 
For group 𝑁𝑜𝑡𝐼𝑛𝑓𝑜𝑟𝑚𝑒𝑑, the offsetting decision came as a surprise after having selected the flight voucher. The second treatment 

6 The voucher was valid either for the German Railways (Deutsche Bahn) or the website of Flightgift, where flights from a large variety of airlines 
can be booked.
7 The origin of the Fridays for Future movement dates back to August 2018, when Greta Thunberg decided to strike for climate protection outside 

the Swedish Parliament on each school day. She was soon joined by youth from all around the world, leading to a global strike movement (Fridays 
for Future, 2022). In Germany, the first protest was organized in September 2018. Thereafter, the movement grew substantially, comprising a total 
of 1.4 million protesters across more than 550 cities in September 2019 (Neuber and Gardner, 2020).
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dimension consisted in whether, immediately before their voucher choice, respondents were reminded of their attitude toward the 
Fridays for Future movement, which they had stated a few questions before. To summarize, respondents in group 𝐼𝑛𝑓𝑜𝑟𝑚𝑒𝑑 × 𝑅𝑒𝑚𝑖𝑛𝑑𝑒𝑟
(abbreviated by 𝐼 × 𝑅) knew that it would be possible to offset emissions from flying and they were reminded of their attitude toward 
Fridays for Future. Respondents in group 𝐼𝑛𝑓𝑜𝑟𝑚𝑒𝑑 ×𝑁𝑜𝑅𝑒𝑚𝑖𝑛𝑑𝑒𝑟 (𝐼 ×𝑁𝑅) also knew about the possibility to offset and were not 
reminded of their attitude. Respondents in group 𝑁𝑜𝑡𝐼𝑛𝑓𝑜𝑟𝑚𝑒𝑑 × 𝑅𝑒𝑚𝑖𝑛𝑑𝑒𝑟 (𝑁𝐼 × 𝑅), when choosing their voucher, were not aware 
of the possibility to offset emissions and were reminded of their attitude toward Fridays for Future. Finally, respondents in group 
𝑁𝑜𝑡𝐼𝑛𝑓𝑜𝑟𝑚𝑒𝑑 ×𝑁𝑜𝑅𝑒𝑚𝑖𝑛𝑑𝑒𝑟 (𝑁𝐼 ×𝑁𝑅) were not aware of the offsetting opportunity and received no reminder.

The experimental design is closely aligned with the model presented in this paper. First, when respondents are not aware of the 
second self-image-relevant decision when choosing their voucher (i. e. when the offsetting decision comes as a surprise, as in group 
𝑁𝑜𝑡𝐼𝑛𝑓𝑜𝑟𝑚𝑒𝑑), the self-image constraint is active in both the short and the long run. By contrast, when respondents are aware of 
the offsetting opportunity before the voucher choice (as in group 𝐼𝑛𝑓𝑜𝑟𝑚𝑒𝑑), at least some will apply broad choice bracketing, i. e. 
their self-image constraint is only active in the long run. Second, due to the extensive media coverage of Fridays for Future’s criticism 
of flying (see, for example, CNN, 2019), the reminder of their attitude toward Fridays for Future increases individuals’ awareness of 
the negative externalities of flying and thus leaves less scope for reducing the importance of signals extracted from the choice of the 
flight voucher, i. e. the reminder reduces 𝛿.

One drawback of the experimental design is that there is no second choice for respondents who opted for the train voucher, i. e. 
𝑎𝑖1 is only observed if 𝑎𝑖0 = 𝑆. Accordingly, in all four treatment conditions empirical values are available for the amount of selfish 
behavior in 𝑡 = 0 (i. e. the share of individuals who choose the flight), the share of individuals who choose (𝑎𝑖0, 𝑎𝑖1) = (𝑆, 𝑆) (i. e. 
those who choose the flight without offsetting), and the share of those who choose (𝑎𝑖0, 𝑎𝑖1) = (𝑆, 𝑃 ) (i. e. those who choose the flight 
and subsequently offset) – although this last category is not needed for the model calibration. Adopting the notation from Section 4, 
the values required for the model calibration are denoted by Θ1,2(𝑁𝑅)

0  and 𝑍1,2(𝑁𝑅)
𝑆,𝑆  for condition 𝑁𝑜𝑡𝐼𝑛𝑓𝑜𝑟𝑚𝑒𝑑 ×𝑁𝑜𝑅𝑒𝑚𝑖𝑛𝑑𝑒𝑟, Θ1,2(𝑅)

0
and 𝑍1,2(𝑅)

𝑆,𝑆  for condition 𝑁𝑜𝑡𝐼𝑛𝑓𝑜𝑟𝑚𝑒𝑑 × 𝑅𝑒𝑚𝑖𝑛𝑑𝑒𝑟, Θ2(𝑁𝑅)
0  and 𝑍2(𝑁𝑅)

𝑆,𝑆  for condition 𝐼𝑛𝑓𝑜𝑟𝑚𝑒𝑑 ×𝑁𝑜𝑅𝑒𝑚𝑖𝑛𝑑𝑒𝑟, and Θ2(𝑅)
0  and 𝑍2(𝑅)

𝑆,𝑆
for condition 𝐼𝑛𝑓𝑜𝑟𝑚𝑒𝑑 × 𝑅𝑒𝑚𝑖𝑛𝑑𝑒𝑟. After choosing values for the negative signal, 𝑣𝐿, the positive signal, 𝑣𝐻 , and the persistence of 
signals, 𝛾, as well as making an assumption about the distribution of moral constraints, 𝑓 (𝜙̄), one can calculate the parameters for 
motivated reasoning for each condition, 𝛿𝐺1×𝐺2 and 𝜖𝐺1×𝐺2, with 𝐺1 ∈ {𝑁𝐼, 𝐼} and 𝐺2 ∈ {𝑁𝑅,𝑅}.

To fulfill the conditions that 𝛾 ∈ (0, 1) and −𝑣𝐻 < (1 + 𝛾 ′)𝑣′𝐿 (see Section 2), I set 𝑣𝐿 = −120, 𝑣𝐻 = 200, and 𝛾 = 0.6.8 For simplicity, 
I assume that 𝜙̄ is uniformly distributed over [−𝑣𝐻 , 𝑣𝐻

] with density function 𝑓 (𝜙̄) = 1
2𝑣𝐻

.

5.2.  Self-image constraint active in the short and long run (𝑡 = 1, 2)

I start the calibration of the model with the scenario in which the self-image constraint is active in both the short and the long run, 
i. e. the offsetting decision comes as a surprise. In condition 𝑁𝑜𝑡𝐼𝑛𝑓𝑜𝑟𝑚𝑒𝑑 ×𝑁𝑜𝑅𝑒𝑚𝑖𝑛𝑑𝑒𝑟, 24.09% of respondents choose the flight 
voucher and 10.32% choose the flight voucher without offsetting, i. e. Θ1,2(𝑁𝑅)

0 = 0.2409 and 𝑍1,2(𝑁𝑅)
(𝑆,𝑆) = 0.1032. Plugging 𝑓 (𝜙̄) = 1

2𝑣𝐻
and 𝑣′𝐿 = (1 − 𝛿)𝑣𝐿 (see (3)) into Expression (12) and solving for 𝛿, one obtains

𝛿𝑁𝐼×𝐺2 =
𝑣𝐿 + 𝑣𝐻 − 2𝑣𝐻Θ1,2

0
𝑣𝐿

. (18)

Similarly, plugging 𝑓 (𝜙̄) = 1
2𝑣𝐻

, (3), and 𝛾 ′ = (1 − 𝜖)𝛾 (see (4)) into Expression (9) and solving for 𝜖 yields 

𝜖𝑁𝐼×𝐺2 =
(1 + 𝛾)(1 − 𝛿)𝑣𝐿 + 𝑣𝐻 − 2𝑣𝐻𝑍1,2

(𝑆,𝑆)

𝛾(1 − 𝛿)𝑣𝐿
. (19)

Finally, plugging in Θ1,2(𝑁𝑅)
0  and 𝑍1,2(𝑁𝑅)

(𝑆,𝑆)  gives empirical values for the parameters of motivated reasoning when the offsetting 
decision comes as a surprise and respondents are not reminded of their attitude toward Fridays for Future: 𝛿𝑁𝐼×𝑁𝑅 ≈ 0.1363 and 
𝜖𝑁𝐼×𝑁𝑅 ≈ 0.1142. This is consistent with the model assumption that 𝛿, 𝜖 ∈ (0, 1). It implies that the impact of negative signals on 
self-image is 86.37%(= 100(1 − 𝛿𝑁𝐼×𝑁𝑅)) of the impact of a positive signal. Further, the persistence of a negative signal is 88.58%(=
100(1 − 𝜖𝑁𝐼×𝑁𝑅)) of the persistence of positive signals. Compared to the results of Zimmermann (2020), who found limited asymmetry 
in updating to positive and negative signals in the short run, 𝛿𝑁𝐼×𝑁𝑅 = 0.1363 seems reasonable, perhaps even reaching the upper 
bound. By contrast, in the long run, Zimmermann (2020) finds barely any response to negative signals, suggesting that the value of 
the parameter 𝜖𝑁𝐼×𝑁𝑅 = 0.1142 is rather low. While a comparison with the results of Zimmermann (2020) can provide an indication 
of how realistic the motivated reasoning parameters are, it is important to bear in mind that Zimmermann (2020) investigates beliefs 
about performance in an intelligence test, whereas this paper addresses prosocial behavior.

Moving on to the next treatment condition, reminding respondents of their attitude toward Fridays for Future prior to their voucher 
choice should increase their awareness of the negative externalities of flying and, thereby, reduce the scope 𝛿 to place less weight 
on the signals extracted from the flight voucher choice. According to Proposition 4 a), the decrease in 𝛿 should lead to a decrease in 
selfish behavior in both periods. Empirically, in condition 𝑁𝑜𝑡𝐼𝑛𝑓𝑜𝑟𝑚𝑒𝑑 × 𝑅𝑒𝑚𝑖𝑛𝑑𝑒𝑟, 21.28% of respondents choose the flight voucher 

8 −𝑣𝐻 < (1 + 𝛾 ′)𝑣′𝐿 is fulfilled with these values because (i) −𝑣𝐻 < (1 + 𝛾)𝑣𝐿, (ii) (1 + 𝛾 ′)𝑣′𝐿 = (1 + 𝛾)𝑣𝐿 iff 𝛿, 𝜖 = 0, (iii) 𝜕(1+𝛾 ′)𝑣′𝐿
𝜕𝛿

= −(1 + 𝛾 ′)𝑣𝐿 > 0, 
𝜕(1+𝛾 ′)𝑣′𝐿

𝜕𝜖
= −𝑣′𝐿 > 0, and (iv) 𝛿, 𝜖 ∈ (0, 1) (see Section 2).
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and 8.74% choose the flight voucher without offsetting, i. e. selfish behavior indeed decreases when respondents are reminded of their 
attitude toward Fridays for Future since Θ1,2(𝑅)

0 = 0.2128 < Θ1,2(𝑁𝑅)
0  and 𝑍1,2(𝑅)

(𝑆,𝑆) = 0.0874 < 𝑍1,2(𝑁𝑅)
(𝑆,𝑆) . To check whether this goes along 

with a decrease in 𝛿, I plug Θ1,2(𝑅)
0  into Expression (18). This gives 𝛿𝑁𝐼×𝑅 = 0.0427 < 𝛿𝑁𝐼×𝑁𝑅 and is, thus, consistent with Proposition 4 

a). Calculating the empirical value for the second parameter of motivated reasoning, the reduced persistence 𝜖 of negative signals, 
by plugging 𝛿𝑁𝐼×𝑅 and 𝑍1,2(𝑅)

(𝑆,𝑆)  into Expression (19) yields 𝜖𝑁𝐼×𝑅 = 0.2723 > 𝜖𝑁𝐼×𝑁𝑅. This implies that, along with the decrease in 𝛿, 
a simultaneous increase in 𝜖 is required to produce the behavioral patterns observed in the data. According to Proposition 4 c), a 
simultaneous decrease in 𝛿 and an increase in 𝜖 entail a greater reduction in selfish behavior at 𝑡 = 1 than a decrease in 𝛿 alone. Thus, 
the data are consistent with the model.

5.3.  Self-image constraint active only in the long run (𝑡 = 2)

I now move to the scenario where the self-image constraint is only active in 𝑡 = 2, i. e. respondents are informed about the 
possibility to offset emissions before they choose their voucher. Assuming that 𝛿 and 𝜖 remain the same as in the scenario with an 
active constraint in 𝑡 = 1, 2 and thus plugging 𝛿𝑁𝐼×𝑁𝑅 and 𝜖𝑁𝐼×𝑁𝑅 into Expression (16), the model predicts that if respondents are not 
reminded of their attitude toward Fridays for Future, selfish behavior in 𝑡 = 0 should increase to Θ̂2(𝑁𝑅)

0 = 0.8623 when the self-image 
constraint in 𝑡 = 1 is lifted.

The data show a different picture: In condition 𝐼𝑛𝑓𝑜𝑟𝑚𝑒𝑑 ×𝑁𝑜𝑅𝑒𝑚𝑖𝑛𝑑𝑒𝑟, 25.43% of respondents choose the flight voucher and 
11.10% of respondents do so without offsetting emissions. Thus, in line with Proposition 3, selfish behavior in 𝑡 = 0 is more pronounced 
when there is no self-image constraint in 𝑡 = 1 as Θ2(𝑁𝑅)

0 = 0.2543 > Θ1,2(𝑁𝑅)
0 . However, the amount of selfish behavior in 𝑡 = 0 is much 

smaller than predicted by the model through Θ̂2(𝑁𝑅)
0 = 0.8623 and selfish behavior in 𝑡 = 1 increases as well – which is in contrast 

to Proposition 3. This means that the data cannot be explained by the removal of the self-image constraint in 𝑡 = 1 alone. This also 
becomes evident when calculating empirical values for 𝛿 and 𝜖 in the scenario with an active self-image constraint only in 𝑡 = 2. First, 
I plug 𝑓 (𝜙̄) = 1

2𝑣𝐻
, (3), and (4) into Expression (16) and Expression (14) and solve both (16) and (14) for 𝜖. Then, I set 𝜖 = 𝜖 and solve 

for 𝛿. This yields 

𝛿𝐼×𝐺2 =
𝑣𝐿 + 2𝑣𝐻 (Θ2

0 −𝑍2
(𝑆,𝑆)) − 𝑣𝐻

𝑣𝐿
(20)

and 

𝜖𝐼×𝐺2 =
(1 + 𝛾)(1 − 𝛿)𝑣𝐿 − 2𝑣𝐻𝑍2

(𝑆,𝑆) + 𝑣𝐻
𝛾(1 − 𝛿)𝑣𝐿

. (21)

When respondents are not reminded of their attitude toward Fridays for Future, 𝛿 and 𝜖 can be calculated by plugging Θ2(𝑁𝑅)
0  and 𝑍2(𝑁𝑅)

(𝑆,𝑆)
into (20) and (21). This gives 𝛿𝐼×𝑁𝑅 ≈ 2.1890 and 𝜖𝐼×𝑁𝑅 ≈ 4.4843 and is in contrast to the model, which assumes that 𝛿, 𝜖 ∈ (0, 1).

𝛿 > 2 implies that motivated reasoning is so pronounced that a negative signal is perceived as a positive signal and, additionally, 
it receives more weight than a genuinely positive signal. Similarly, 𝜖 > 2 means that in period 𝑡, a negative signal from period 𝑡 − 2
is perceived as a positive signal and it is more persistent than a genuinely positive signal. This is very unlikely to hold in reality.

Moving to condition 𝐼𝑛𝑓𝑜𝑟𝑚𝑒𝑑 × 𝑅𝑒𝑚𝑖𝑛𝑑𝑒𝑟, the data show that 20.80% of respondents choose the flight voucher and 8.10% do 
so without offsetting, i. e. Θ2(𝑅)

0 = 0.2080 and 𝑍2(𝑅)
(𝑆,𝑆) = 0.0810. This is in line with Proposition 5 a), as Θ2(𝑅)

0 = 0.2080 < Θ2(𝑁𝑅)
0  and 

𝑍2(𝑅)
(𝑆,𝑆) = 0.0810 < 𝑍2(𝑁𝑅)

(𝑆,𝑆) . Plugging these values into Expressions (20) and (21) yields 𝛿𝐼×𝑅 ≈ 2.2433 and 𝜖𝐼×𝑅 ≈ 4.5389, which is equally 
unrealistic as the values obtained for condition 𝐼𝑛𝑓𝑜𝑟𝑚𝑒𝑑 ×𝑁𝑜𝑅𝑒𝑚𝑖𝑛𝑑𝑒𝑟. Further, Proposition 3 predicts that there should be more 
selfish behavior in 𝑡 = 0 when the self-image constraint is only active in the long run compared to when it is active in both the short 
and the long run. However, when respondents are reminded of their attitude towards Fridays for Future, the data show the opposite 
as Θ2(𝑅)

0 = 0.2080 < Θ1,2(𝑅)
0 .

While Appendix E provides a detailed description of why the data may not fully align with the model, this section gives some 
intuition. Firstly, some respondents may be intrinsically motivated to always maintain a satisfactory level of self-image, i. e. their 
self-image constraint is active even when they are aware of the second self-image-relevant choice. Secondly, informing respondents 
about the possibility of offsetting emissions from flying before they choose a voucher influences voucher choice not only by removing 
the self-image constraint in 𝑡 = 1, but also by highlighting the negative environmental impact of flying. Thus, the treatment has two 
opposite effects: On the one hand, it leads to an increase in flying by providing an opportunity to offset negative externalities, and on 
the other hand, it leads to a decrease in flying by highlighting negative externalities. Thirdly, respondents are likely to travel by train 
more often than by air, so, irrespective of the treatment condition, the train voucher is more useful to them than the flight voucher. 
Finally, some assumptions may be overly simplistic. Taken together, these facts may explain why selfish behavior in the first period 
is empirically lower than predicted by the model when respondents are aware of the offsetting opportunity.

6.  Summary and conclusion

In a three-period model with discrete choices between selfish and prosocial actions, this paper provides the first joint analysis 
of self-signaling, moral balancing, and motivated reasoning. Individuals are constrained in their pursuit of self-interest by their own 
moral standards in the sense that they need to achieve a certain level of self-image that satisfies their standards, but they cannot gain 
additional utility by overfulfilling those standards. Since the utility of prosocial actions is lower than the utility of selfish actions, e. g. 
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because sustainable products are more expensive or less convenient, individuals try to avoid prosocial actions as much as possible. 
The avoidance of prosocial actions is facilitated by biased information processing which gives less weight to signals that contradict 
the individuals’ desired self-image, i. e. motivated reasoning. This is in line with empirical observations that individuals actively seek 
excuses to avoid prosocial behavior (see, for example, Dana et al., 2006; Exley, 2016; Andreoni et al., 2017; Momsen and Ohndorf, 
2022).

The model shows that individuals behave differently depending on whether they strive to fulfill their self-image constraint only 
in the long run or in both the short and the long run. Selfish behavior is more prevalent and more concentrated in the first period 
when the satisfactory self-image has to be achieved only in the long run, as prosocial behavior in subsequent periods can repair the 
damage inflicted to self-image from selfish conduct in earlier periods. Motivated reasoning further impedes prosocial behavior.

Calibrating the model to data from an experiment on travel mode choice shows that empirical observations are partially in line 
with the model predictions. These discrepancies may be due to the experimental setup not being entirely consistent with the model 
assumptions. Therefore, I encourage future research to design alternative experiments to test the model.

The model results imply that voluntary prosocial behavior is unlikely to be sustained. Thus, if prosocial behavior is socially desir-
able, i. e. if societal gains from prosocial behavior outweigh individual utility losses, policymakers should foster prosocial behavior 
through adequate policy measures, such as taxing selfish behavior or implementing mandatory behavioral standards. In addition, 
real-time feedback (see Andor et al., 2023; Byrne et al., 2023; Tiefenbeck et al., 2018, 2019; Fang et al., 2023) can foster regular 
reflection on self-image and thereby lead to an additional increase in prosocial behavior.
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Appendix A.  Behavior of forward-looking agents when the self-image constraint is active in 𝒕 = 𝟏, 𝟐

When the self-image constraint is active in 𝑡 = 1, 2, a forward-looking agent maximizes
max

(

𝑎𝑖0 ,𝑎𝑖1
)

∈{𝑆,𝑃 }2
𝑈 = 𝑢

(

𝑎𝑖0
)

+ 1
1 + 𝑟

𝑢
(

𝑎𝑖1
) subject to 

𝜙̂𝑖1 =
(

1 − 𝛿𝟙
[

𝑎𝑖0=𝑆
]
)

𝑣̂
(

𝑎𝑖0
)

≥ 𝜙̄𝑖 and 

𝜙̂𝑖2 =
(

1 − 𝜖𝟙
[

𝑎𝑖0=𝑆
]
)

𝛾
(

1 − 𝛿𝟙
[

𝑎𝑖0=𝑆
]
)

𝑣̂
(

𝑎𝑖0
)

+
(

1 − 𝛿𝟙
[

𝑎𝑖1=𝑆
]
)

𝑣̂
(

𝑎𝑖1
)

≥ 𝜙̄𝑖.

Agents choose (𝑎𝑖0, 𝑎𝑖1
)

= (𝑆, 𝑆) whenever this choice fulfills both of their self-image constraints. Since 𝜙̂𝑖1(𝑆) = 𝑣′𝐿 > 𝜙̂𝑖2(𝑆, 𝑆) =
(

1 + 𝛾 ′
)

𝑣′𝐿, this is the case for agents with a self-image constraint 𝜙̄𝑖 ≤
(

1 + 𝛾 ′
)

𝑣′𝐿.
Agents with moral standards higher than (1 + 𝛾 ′

)

𝑣′𝐿 have to choose the prosocial action at least once. Because utility is higher 
when the selfish action is chosen in 𝑡 = 0 rather than 𝑡 = 1, individuals with 𝜙̄𝑖 >

(

1 + 𝛾 ′
)

𝑣′𝐿 choose 
(

𝑎𝑖0, 𝑎𝑖1
)

= (𝑆, 𝑃 ) whenever this 
fulfills both of their self-image constraints. Since 𝜙̂𝑖1(𝑆) = 𝑣′𝐿 < 𝜙̂𝑖2(𝑆, 𝑃 ) = 𝛾 ′𝑣′𝐿 + 𝑣𝐻 , this is the case for agents with a self-image 
constraint (1 + 𝛾 ′

)

𝑣′𝐿 < 𝜙̄𝑖 ≤ 𝑣′𝐿.
(

𝑎𝑖0, 𝑎𝑖1
)

= (𝑃 , 𝑆) yields a smaller overall utility and a smaller self-image in 𝑡 = 2 than (𝑎𝑖0, 𝑎𝑖1
)

= (𝑆, 𝑃 ), but a larger self-image 
in 𝑡 = 1: 𝜙̂𝑖1(𝑆) = 𝑣′𝐿 < 𝜙̂𝑖1(𝑃 ) = 𝑣𝐻  and 𝜙̂𝑖2(𝑆, 𝑃 ) = 𝛾 ′𝑣′𝐿 + 𝑣𝐻 > 𝛾𝑣𝐻 + 𝑣′𝐿 = 𝜙̂𝑖2(𝑃 , 𝑆). Therefore, and because 𝛾𝑣𝐻 + 𝑣′𝐿 < 𝑣𝐻 , agents 
with moral standards 𝑣′𝐿 < 𝜙̄𝑖 ≤ 𝛾𝑣𝐻 + 𝑣′𝐿 choose 

(

𝑎𝑖0, 𝑎𝑖1
)

= (𝑃 , 𝑆). Finally, agents with moral standards above 𝛾𝑣𝐻 + 𝑣′𝐿 can only 
fulfill their self-image constraints if they choose (𝑎𝑖0, 𝑎𝑖1

)

= (𝑃 , 𝑃 ).
Thus, when the self-image constraint is active in 𝑡 = 1, 2, the threshold values for the self-image constraint, which determine 

agents’ choice of (𝑎𝑖0, 𝑎𝑖1) are exactly the same for forward-looking agents as for myopic agents (see Proposition 1).
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Appendix B.  Proof of Proposition 1 for 𝜹, 𝝐 → 𝟎 and 𝜹, 𝝐 → 𝟏

From Expressions (3) and (4), lim𝛿→0 𝑣′𝐿 = 𝑣𝐿, and lim𝜖→0 𝛾 ′(𝜖) = 𝛾, whereas lim𝛿→1 𝑣′𝐿 = 0, and lim𝜖→1 𝛾 ′(𝜖) = 0. Thus, for extreme 
values of 𝛿 and 𝜖 Proposition 1 holds when substituting 𝑣′𝐿 and 𝛾 ′ with their respective limits.

𝛿 → 1 implies that (1 + 𝛾 ′)𝑣′𝐿 = 𝑣′𝐿 = 0. This means that no individual chooses (𝑎𝑖0, 𝑎𝑖1) = (𝑆, 𝑃 ). This combination of actions cannot 
satisfy a self-image constraint 𝜙̄𝑖 > 0 in 𝑡 = 1 and for 𝜙̄𝑖 ≤ 0 it is strictly dominated by (𝑎𝑖0, 𝑎𝑖1) = (𝑆, 𝑆) because 𝑈 (𝑆, 𝑃 ) < 𝑈 (𝑆, 𝑆).
□

Appendix C.  Choice set for model version with active self-image constraint in the long run

In general, there are four possible combinations of selfish and prosocial actions:

(𝑎𝑖0, 𝑎𝑖1) ∈
{

(𝑆, 𝑆), (𝑆, 𝑃 ), (𝑃 , 𝑆), (𝑃 , 𝑃 )
}

.

When deciding on their actions, in addition to material utility, individuals take into account the actions’ implications for their self-
image in 𝑡 = 2.
For (𝑎𝑖0, 𝑎𝑖1) = (𝑆, 𝑆) material utility is 𝑈 (𝑆, 𝑆) = 2+𝑟

1+𝑟 𝑢(𝑆), and self-image in 𝑡 = 2 is 𝜙̂𝑖2(𝑆, 𝑆) = (1 + 𝛾 ′)𝑣′𝐿.
For (𝑎𝑖0, 𝑎𝑖1) = (𝑆, 𝑃 ) material utility is 𝑈 (𝑆, 𝑃 ) = 𝑢(𝑆) + 1

1+𝑟 𝑢(𝑃 ), and self-image in 𝑡 = 2 is 𝜙̂𝑖2(𝑆, 𝑃 ) = 𝛾 ′𝑣′𝐿 + 𝑣𝐻 .
For (𝑎𝑖0, 𝑎𝑖1) = (𝑃 , 𝑆) material utility is 𝑈 (𝑃 , 𝑆) = 𝑢(𝑃 ) + 1

1+𝑟 𝑢(𝑆), and self-image in 𝑡 = 2 is 𝜙̂𝑖2(𝑃 , 𝑆) = 𝛾𝑣𝐻 + 𝑣′𝐿.
For (𝑎𝑖0, 𝑎𝑖1) = (𝑃 , 𝑃 ) material utility is 𝑈 (𝑃 , 𝑃 ) = 2+𝑟

1+𝑟 𝑢(𝑃 ), and self-image in 𝑡 = 2 is 𝜙̂𝑖2(𝑃 , 𝑃 ) = (1 + 𝛾)𝑣𝐻 .

(𝑎𝑖0, 𝑎𝑖1) = (𝑆, 𝑆) is not strictly dominated by any other option, because

𝑈 (𝑆, 𝑆) > 𝑈 (𝑆, 𝑃 ) and 𝜙̂𝑖2(𝑆, 𝑆) < 𝜙̂𝑖2(𝑆, 𝑃 ),

𝑈 (𝑆, 𝑆) > 𝑈 (𝑃 , 𝑆) and 𝜙̂𝑖2(𝑆, 𝑆) < 𝜙̂𝑖2(𝑃 , 𝑆),  and

𝑈 (𝑆, 𝑆) > 𝑈 (𝑃 , 𝑃 ) and 𝜙̂𝑖2(𝑆, 𝑆) < 𝜙̂𝑖2(𝑃 , 𝑃 ).

(𝑎𝑖0, 𝑎𝑖1) = (𝑆, 𝑃 ) is not strictly dominated by any other option, because

𝑈 (𝑆, 𝑃 ) < 𝑈 (𝑆, 𝑆) and 𝜙̂𝑖2(𝑆, 𝑃 ) > 𝜙̂𝑖2(𝑆, 𝑆),

𝑈 (𝑆, 𝑃 ) > 𝑈 (𝑃 , 𝑆) and 𝜙̂𝑖2(𝑆, 𝑃 ) > 𝜙̂𝑖2(𝑃 , 𝑆),  and 

𝑈 (𝑆, 𝑃 ) > 𝑈 (𝑃 , 𝑃 ) and 𝜙̂𝑖2(𝑆, 𝑃 ) < 𝜙̂𝑖2(𝑃 , 𝑃 ).

(𝑎𝑖0, 𝑎𝑖1) = (𝑃 , 𝑆) is strictly dominated by (𝑎𝑖0, 𝑎𝑖1) = (𝑆, 𝑃 ), because

𝑈 (𝑃 , 𝑆) < 𝑈 (𝑆, 𝑃 ) and 𝜙̂𝑖2(𝑃 , 𝑆) < 𝜙̂𝑖2(𝑆, 𝑃 ).

(𝑎𝑖0, 𝑎𝑖1) = (𝑃 , 𝑃 ) is not strictly dominated by any other option, because

𝑈 (𝑃 , 𝑃 ) < 𝑈 (𝑆, 𝑆) and 𝜙̂𝑖2(𝑃 , 𝑃 ) > 𝜙̂𝑖2(𝑆, 𝑆),

𝑈 (𝑃 , 𝑃 ) < 𝑈 (𝑆, 𝑃 ) and 𝜙̂𝑖2(𝑃 , 𝑃 ) > 𝜙̂𝑖2(𝑆, 𝑃 ),  and 

𝑈 (𝑃 , 𝑃 ) < 𝑈 (𝑃 , 𝑆) and 𝜙̂𝑖2(𝑃 , 𝑃 ) > 𝜙̂𝑖2(𝑃 , 𝑆).

Thus, plausible combinations of actions with an active self-image constraint in 𝑡 = 2 are

(𝑎𝑖0, 𝑎𝑖1) ∈
{

(𝑆, 𝑆), (𝑆, 𝑃 ), (𝑃 , 𝑃 )
}

.

Appendix D.  Proof of Proposition 2 for 𝜹, 𝝐 → 𝟎 and 𝜹, 𝝐 → 𝟏

From Expressions (3) and (4), lim𝛿→0 𝑣′𝐿 = 𝑣𝐿, and lim𝜖→0 𝛾 ′(𝜖) = 𝛾, whereas lim𝛿→1 𝑣′𝐿 = 0, and lim𝜖→1 𝛾 ′(𝜖) = 0. Thus, for extreme 
values of 𝛿 and 𝜖 Proposition 2 holds when substituting 𝑣′𝐿 and 𝛾 ′ with their respective limits.
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Appendix E.  Post-mortem analysis of model calibration

This section provides an analysis of the potential causes for the failure of some model predictions in the calibration. While the 
data are consistent with the model for the scenario with an active self-image constraint in 𝑡 = 0, 1, this is not the case for the scenario 
where the self-image constraint is only active in 𝑡 = 2.

According to Proposition 2, when the self-image constraint is active only in the long run, only individuals with very high self-image 
constraints should act prosocially in 𝑡 = 0, i. e. choose the train voucher, and individuals with intermediate self-image constraints 
should offset their emissions after choosing the flight voucher. Assuming that informing respondents about the offsetting possibil-
ity before voucher choice only removes the short-run self-image constraint without changing anything else and setting the model 
parameters as specified in Section 5.1, a large majority of 86.23% should choose the flight voucher.

There are several likely explanations for why this may not hold empirically. Firstly, some respondents may be intrinsically moti-
vated to always maintain a satisfactory level of self-image, i. e. their self-image constraint might be active even when they are aware 
of the second self-image relevant choice. Thus, in treatment condition 𝐼𝑛𝑓𝑜𝑟𝑚𝑒𝑑, the self-image constraint in 𝑡 = 1 might be lifted 
only for a fraction 𝛼 of respondents, while it is still active for the remaining fraction 1 − 𝛼.

Secondly, the information about the offsetting possibility may have additional effects other than just removing the short-run self-
image constraint. Most likely, it increases awareness of the negative environmental impacts of flying, leading to a reduction in the 
scope for placing less weight on negative signals (i. e. 𝛿). This means that the treatment would have two opposite effects: On the 
one hand, it leads to an increase in flying by providing an opportunity to offset negative externalities (see Proposition 3), and on the 
other hand, it leads to a decrease in flying by highlighting its negative externalities (see Proposition 5 a)).

Thirdly, for simplicity, I have assumed in the calibration that the self-image constraints are uniformly distributed. In reality, 
however, the distribution can take any form. If the density is higher for high self-image constraints, a larger share of respondents will 
opt for the train voucher even when the self-image constraint in 𝑡 = 1 is lifted. In a similar vein, the empirical values for 𝑣𝐿, 𝑣𝐻 , and 
𝛾 may be different than assumed.

Fourthly, individuals are likely to be heterogeneous in reality. Although the model assumes that 𝑣𝐻 , 𝑣𝐿, 𝛾, 𝛿 and 𝜖 are the same 
for all individuals, individuals may actually differ substantially in the strength of their signals, their discounting and their tendency 
towards motivated reasoning (see, for example, Eßer et al., 2025). In addition, the model assumes that 𝑢(𝑆) > 𝑢(𝑃 ). In the empirical 
study, some respondents may not have planned any trips for which flying would be a sensible option. Others may prefer to take the 
train, even when flying is an option – for example, because traveling by train is more convenient for certain routes, or because they 
are afraid of flying. All of this implies that a fraction 𝛽 of respondents for whom 𝑢(𝑃 ) > 𝑢(𝑆) would always opt for the train voucher, 
regardless of whether their self-image constraint is active in 𝑡 = 1, 2 or only in 𝑡 = 2. Finally, all the possible explanations discussed 
above may interact with each other.

Appendix F.  Relevant survey questions

Question A13: Currently, students in many cities are protesting for more climate protection every Friday during and outside school 
hours. What is your attitude toward these so-called ”Fridays for Future” protests?

– (1) I don’t like them at all
– (2) I don’t like them
– (3) neither in favor nor don’t like them
– (4) I’m in favor
– (5) I’m totally in favor
– Don’t know/No answer

Question KOMP1: Do you plan to take a private trip within the next year using either the train or the plane? (Note: Please do not 
consider a trip where you would take a car (either as a driver or passenger) or a bus).

– Yes
– No
– Don’t know/ No answer

If respondent is in the treatment group FfF:
Question KOMP2: Filtering into different groups depending on answer to Question A13.
For participants who answered Question A13 with 1 or 2:
Would you agree that, overall, you do not support the "Fridays for Future" movement?

– Yes
– No
– Don’t know/ No answer

For participants who answered Question A13 with 3:
Would you agree that, overall, you have a neutral attitude toward the "Fridays for Future" movement?
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– Yes
– No
– Don’t know/ No answer

For participants who answered Question A13 with 4 or 5:
Would you agree that, overall, you support the "Fridays for Future" movement?

– Yes
– No
– Don’t know/ No answer

If Group Info & KOMP1 = Yes:
In the following, you can win a travel voucher worth 40 euros for your upcoming trip. The winners will be selected randomly. One out 
of 50 respondents will receive a voucher. You can choose whether you would prefer to receive a flight voucher or a rail voucher for 
your trip, should you be one of the winners. Flight vouchers can be redeemed via the Flightgift website with more than 300 different 
airlines, while rail vouchers can be redeemed with Deutsche Bahn AG.
If you travel by air, you have the option of offsetting the CO2 emissions generated for a specified fee. If you decide to offset your 
CO2 emissions, this fee will be donated to the non-profit organization atmosfair. As a result, your flight voucher will be reduced by 
the amount of the CO2 offset.
If Group No Info & KOMP1 = Yes:
In the following, you can win a travel voucher worth 40 euros for your upcoming trip. The winners will be selected randomly. One out 
of 50 respondents will receive a voucher. You can choose whether you would prefer to receive a flight voucher or a rail voucher for 
your trip, should you be one of the winners. Flight vouchers can be redeemed via the Flightgift website with more than 300 different 
airlines, while rail vouchers can be redeemed with Deutsche Bahn AG.
If Group Info & KOMP1 = No:
Imagine that you are planning to take a private trip using either the train or the plane. In the following, you can win a travel voucher 
worth 40 euros for your upcoming trip. The winners will be selected randomly. One out of 50 respondents will receive a voucher. You 
can choose whether you would prefer to receive a flight voucher or a rail voucher for your trip, should you be one of the winners. 
Flight vouchers can be redeemed via the Flightgift website with more than 300 different airlines, while rail vouchers can be redeemed 
with Deutsche Bahn AG.
If you travel by air, you have the option of offsetting the CO2 emissions generated for a specified fee. If you decide to offset your 
CO2 emissions, this fee will be donated to the non-profit organization atmosfair. As a result, your flight voucher will be reduced by 
the amount of CO2 offset.
If Group No Info & KOMP1 = No:
Imagine that you are planning to take a private trip using either the train or the plane. In the following, you can win a travel voucher 
worth 40 euros for your upcoming trip. The winners will be selected randomly. One out of 50 respondents will receive a voucher. You 
can choose whether you would prefer to receive a flight voucher or a rail voucher for your trip, should you be one of the winners. 
Flight vouchers can be redeemed via the Flightgift website with more than 300 different airlines, while rail vouchers can be redeemed 
with Deutsche Bahn AG.
For everyone:
Question KOMP3: If you are among the winners, which voucher do you choose?

– Flight voucher worth 40 euros
– Train voucher worth 40 euros
– don’t know / no answer

If Group No Info & Komp3 = Flight:
When traveling by air, you have the option of offsetting the CO2 emissions generated. If you decide to offset, the amount you choose 
will be donated to the non-profit organization atmosfair. Your flight voucher will be reduced by this amount.
If Komp3 = Flight:
Question KOMP3b: If you win a flight voucher: Would you like to pay a fee of 5/10/15 euros (randomized) to offset the emissions 
generated by your flight? Reminder: This amount will reduce the value of your voucher if you are one of the lucky winners of a 
voucher.

– yes
– no
– don’t know / no answer
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