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1 Introduction

Decades of experimental economics have documented multiple violations of the prediction that all individu-

als maximize their material payoff. Several alternative preferences have been proposed to account for these

observations, such as altruism (Becker| (1976)), warm glow (Andreoni (1990))), reciprocity (Rabin| (1993),

Dufwenberg and Kirchsteiger| (2004)), inequity aversion (Fehr and Schmidt| (1999)), efficiency preferences

(Charness and Rabin| (2002)), and reputation concerns (Bénabou and Tirole| (2006), [Ellingsen and Johannesson|

). Although these models rationalize several observations, some phenomena remain unexplainedEl
Several studies have proposed models of norm-dependent preferences as an alternative framework

pelen et al| (2007), [Lépez-Pérez| (2008)), Kessler and Leider] (2012), [Krupka and Weber| (2013)), [Kimbrough|

land Vostroknutov| (2016)), Kimbrough and Vostroknutov| (2023)). In these models, individuals are driven to

maximize their monetary payoff and behave socially appropriately. Recent studies have focused on empirical

applications where injunctive norms (i.e., the shared belief of how socially appropriate a given behavior is) are

elicited with the method introduced in [Krupka and Weber| (2013). Despite these elicitations’ popularity and

explanatory power, the current framework neither allows for predicting the injunctive norm nor understanding
the reasoning behind individuals’ evaluations. This paper proposes a theory to overcome these limitations and
tests it in a lab experiment.

Specifically, I introduce a theory that ranks strategies by their social appropriateness and explains how
individuals make this evaluation. In the simplest version of the theory, I show that existing models of norm
compliance can be reformulated as models where individuals’ utility function combines payoff maximization

and Kantian morality (Alger and Weibull| (2013]), |Alger and Weibulll (2016)). This entails three main benefits.

First, it introduces a concrete functional form that ranks strategies by their social appropriateness. Second, the
injunctive norm is related to individuals’ material payoff and is thus endogenously determined by the interaction.
Third, the injunctive norm has evolutionary foundations, which is relevant for the close relationship between

game theory and social norms (Kandori (1992), [Young| (2015))F]

The theory is grounded in universalization reasoning. When evaluating how socially appropriate a given
behavior is, individuals examine what their material payoff would be if everyone in the population also chose
it. If the strategy is chosen behind the veil of ignorance (i.e., before individuals know which role they will play
in the interaction), the most socially appropriate strategy is the one that yields the highest expected material
payoff if that strategy were to become a universal law. Such reasoning is reminiscent of Kant’s categorical
imperative ), “act only on the maxim that you would at the same time will to be a universal law”
and Rawls’ veil of ignorance ) “the principles of justice are chosen behind a veil of ignorance.”
Using data from the experimental questionnaire, I show that this type of reasoning is of first-order importance
in explaining individuals’ moral judgments. More concretely, the participants of the experiment evaluated a

universalization statement as the most relevant to justify their evaluations.

1For example, [Latane and Darley]| (1968)) show that individuals are less likely to volunteer when others are present. [Cherry et al.
(2002) find that dictators give less to recipients when they have to work to generate their endowment. (2007)) shows that

dictators’ transfers decrease when they can take from recipients’ endowments.

2For the evolutionary foundations of Kantian morality see (2023)). For its axiomatic foundations see (2023)).




Four features of the theory are important to emphasize. First, I focus on injunctive norms (i.e., what one

should do) rather than descriptive norms (i.e., what most people do). Although descriptive norms matter in

explaining individuals’ behavior (Cialdini et al (1990), [Kobis et al| (2015))), several studies have shown that a

preference for conformity to injunctive norms is sufficient to explain a considerable amount of the variation in

individuals’ behavior (Krupka and Weber| (2013), [Kimbrough and Vostroknutov| (2016)). Second, the injunctive

norm prescribes the social appropriateness of strategies rather than of outcomes. This is in line with previous

studies that define injunctive norms at the behavior rather than at the outcome level (Elster| (1989), Krupkal

land Weber] (2013)). Third, injunctive norms are homogeneous across individuals and thus do not vary with

individuals’ willingness to conform to them and their social preferencesEl Finally, individuals’ conformity to
injunctive norms comes from the intrinsic utility derived from their attachment to them and not from external
punishments or social pressure.

The theory’s main strengths are its simplicity and portability. Simplicity is exemplified by its ability to
compute the social appropriateness of any strategy available with minimal degrees of freedom. Portability is
illustrated by computing the injunctive norm in a large set of symmetric and asymmetric games with an arbitrary
number of players. Additionally, the theory can rationalize, in an unifying way, several puzzling observations,

such as the effect of taking options in dictator games (List| (2007)), [Bardsley| (2008) ), the bystander effect

land Darley| (1968), [Fischer et al.| (2011))), and the effect of heterogeneous earnings and productivities in dictator
games (Konow] (2000), |Cherry et al| (2002), Oxoby and Spraggon| (2008)).

To test the predictions of the theory, I conduct a pre-registered lab experiment, which consists of seven game
protocolsEl In each protocol, participants are divided into two variants that only differ in one dimension. For
example, in the dictator game with earnings, the endowment used in the dictator stage is generated by either

the dictator or the recipient. I elicit the injunctive norm in each variant using the method introduced in

land Weber| (2013). This design allows me to conduct tests where I compare (i) the injunctive norm elicited in a

variant with the corresponding prediction of the theory and (ii) how changes in a dimension of a variant affect
both the elicited and predicted norms.

I consider three types of interactions. First, I examine symmetric two-player games with two actions in which
either (i) both actions may implement a Nash equilibrium, and these are Pareto-ranked (e.g., stag hunt game)
or (ii) one of these actions is strictly dominant (e.g., prisoner’s dilemma). In both cases, the theory predicts that
individuals find it more socially appropriate to select the action that, if universalized, gives a higher material
payoff. This implies that individuals always evaluate the action that may implement the Pareto-dominant
Nash equilibrium as more socially appropriate and that selecting a strictly dominant action may be socially
inappropriate. The norms elicited in the lab experiment support these two predictions.

Second, I show that the evidence supports most (though not all) qualitative predictions of the theory in
the standard dictator game (Forsythe et al.| (1994)), dictator games with taking options (2007), linear
public goods games (Isaac and Walker| (1988))) and voluntary games (Diekmann| (1985))). In particular,
finds that dictators decrease their transfers when given the option to take from recipients’ endowments.

3See Section 6 for an extended version that allows for norm heterogeneity.
4The pre-registration and the instructions of the experiment can be found at https://osf.io/g768h/


https://osf.io/g768h/

The proposed theory predicts that low positive transfers are more socially appropriate when dictators can take
from recipients’ endowments. Moreover, the theory can explain the bystander effect, the phenomenon in which
individuals are less likely to volunteer when other individuals are present (Latane and Darley| (1968)). The
theory predicts that it is more socially appropriate to volunteer the lower the number of individuals present.

Third, I study dictator games with production, where individuals exert effort to generate the endowment
used in the dictator stage (Konow] (2000), |Cherry et al.| (2002))). T show that the theory predicts that the most
socially appropriate transfer is not the equal split but proportional to individuals’ efforts. Thus, individuals
are more likely to justify inequality when the source of it is effort rather than luck. This is in line with
the empirical evidence (Corneo and Griiner| (2002), |Alesina and La Ferrara| (2005)), [Lefgren et al.| (2016))).
Importantly, individuals’ legitimacy over the endowment is endogenous to the interaction. This contrasts with
most prominent models in the literature where fairness ideals are usually taken as exogenous (Cappelen et al.
(2007)).

Although the empirical evidence supports most of the qualitative predictions of the theory, it fails to account
for several important results. This suggests that universalization reasoning alone is not sufficient to explain all
the variation in individuals’ evaluations. Specifically, compared to the theory’s predictions, participants evaluate
too positively strategies that increase others’ material payoff despite generating inequalities or inefficiencies. This
is exemplified in the two following observations. First, in the standard dictator game, participants evaluate
transfers above the equal split as more socially appropriate than the corresponding transfer below the equal
split. Second, in the linear public goods game, participants evaluate it as socially appropriate to contribute to
the public account, even when doing so is socially inefficient. On the other hand, the theory predicts that (i)
complementary transfers in the dictator game are equally appropriate as they induce the same inequality, and
(ii) it is only socially appropriate to contribute to the public account when it is socially efficient.

To explain these observations, I build upon recent results in evolutionary game theory (Alger et al.| (2020]))
and experimental economics (Van Leeuwen and Alger] (2024))) to incorporate social concerns into the injunctive
norm. In the extended version of the theory, the social appropriateness of a strategy combines Kantian morality
and social concerns. I show that this extension can account for most of the results not explained by the simplest
version of the theoryEl Finally, I illustrate how this extension provides a theoretical framework for studying the
norm heterogeneity observed in the data. This is important for the growing evidence documenting heterogeneity
in norms and preferences across and within countries (Falk et al.| (2018), Bursztyn and Yang (2022])).

The remainder of the paper is organized as follows: In the next section, I discuss the related literature. In
Section 3, I present the theoretical framework. In Section 4, I describe the experimental design. In Section
5, I consider the theoretical predictions and the experimental results. In Section 6, I introduce the extended

theoretical framework. In Section 7, I conclude.

5A key consideration when evaluating the predictive power of the theory is its degrees of freedom (see [Miettinen et al. (2020
for a great discussion about this topic). While the simplest version of the theory is deliberately kept as simple as possible, the

extended version includes additional degrees of freedom to increase its explanatory power.



2 Related Literature

This paper contributes to the literature studying the role of social norms in explaining individuals’ decisions.

Social norms have long been recognized as important for understanding individuals’ behavior (Cialdini et al.

(1990), Bicchieri (2005)). However, the difficulty of identifying and measuring them has restricted their use as

explanations of outcomes not accounted for by standard models (Fehr and Géchter| (2000), [Fehr and Fischbacher|
(2004), |Camerer and Fehr| (2004)), [List| (2007))). |Krupka and Weber| (2013) proposed a method for eliciting

injunctive norms in an incentive-compatible way, which has been rapidly adopted in several subsequent papersEl
I contribute to this growing empirical literature in two dimensions. First, I propose a theory to explain the
injunctive norms elicited in previous studies and offer a potential explanation for how individuals evaluate what
is socially appropriate and what is not. Second, I provide new evidence of the injunctive norms in several

interactions.

Several theories of social norms have been proposed. In|Cappelen et al.| (2007), individuals are motivated by

a desire for both income and fairness, and they suffer a disutility when they deviate from their fairness ideal. In

ILépez-Pérez (2008), individuals suffer a cost when violating an internalized social norm. In Kessler and Leider|

(2012)), individuals suffer a disutility if they deviate from an agreed amount. In these models, norms are usually

exogenous to the interaction, and the focus is on the effect of conformity to the norm rather than on the norm per

se['] [Ellingsen and Mohlin| (2023) introduce a theory of social duties in which duties are classified in a 2x2 matrix

according to their conditionality (i.e., if actions’ consequences affect their classification) and their strictness (i.e.,
if they provide a minimum acceptable standard of behavior). The authors present a utility function in which
decision-makers care about material outcomes and the fulfillment of duties. The two main differences between
the two papers are the following. First, their model is applied to situations without strategic interaction, while

the proposed framework also extends to simultaneous games with an arbitrary number of players. Second, in

[Ellingsen and Mohlin/ (2023)), the endowment’s entitlement is partially exogenous, while here injunctive norms

are endogenous to the interaction.

The closest paper is Kimbrough and Vostroknutov| (2023)), which, to the best of my knowledge is the only

other paper that introduces a theory of the content of the injunctive norms. They propose an axiomatic model
where injunctive norms arise endogenously from the set of available outcomes, with the social appropriateness

of an outcome being determined by individuals’ dissatisfaction with it. The main difference between the two

papers is that [Kimbrough and Vostroknutov| (2023) define injunctive norms at the outcome level, while I define

them at the strategy level. This distinction leads to differing norms, as [Kimbrough and Vostroknutov| (2023)

assess the appropriateness of outcomes, whereas I evaluate the appropriateness of behaviorsEl Importantly, my

6For other studies using this method see |Géchter et al.| (2013)), [Vesely| (2015)), [Kimbrough and Vostroknutov| (2016), |[Krupkal
let al| (2017), Basi¢ and Verrinal (2021)), |[Ellingsen and Mohlin| (2023) and [Krupka et al.| (2022). For more detailed discussions of
the method, see [Erkut| (2020) and Nosenzo and Gorges| (2020). See |Bicchieri and Xiao| (2009) for an alternative method to elicit

norms.

"For other theoretical models of social norms see [Akerlof| (1980), [Lindbeck et al| (1999), |[Brekke et al| (2003), |Levitt and List

2007)) and [Huck et al.| (2012).

To illustrate this difference, consider a two-player prisoner’s dilemma where players have to simultaneously choose between

(C)ooperate and (D)efect. |Kimbrough and Vostroknutov| (2023)) gives a measure of how socially appropriate each outcome of

the interaction is (i.e., (C,C), (C,D), (D,C) and (D, D)). In contrast, the proposed theory evaluates how socially appropriate



approach gives norms prescribing what one should do, (i.e., what behaviors are appropriate), which is more in

line with previous literature (Elster| (1989), Krupka and Weber| (2013)). Additionally, I test the predictions

of the theory with new data from a lab experiment. For the interested reader, I discuss the main differences
between the two theories in Appendix D.

This paper is also related to the interdisciplinary literature on how individuals form moral judgments.

Several mechanisms have been proposed, such as utilitarian reasoning (Blackorby et al| (2002))), violations of

social norms and rules (Nichols and Mallon| (2006)), [Schultz et al| (2007)), fairness concerns (Cappelen et al.
(2007))) and emotions (Greene| (2014)), |Cushman| (2013)). In this strand of literature, the most related paper is

ILevine et al|(2020), a study in psychology that shows that universalization reasoning can explain individuals’

moral judgments in threshold gamesﬂ The present paper generalizes the results from |Levine et al.| (2020) by

introducing a broadly applicable theoretical framework and conducting a laboratory experiment that examines

various interactions. Additionally, contrary to this paper’s experiment, the experiments in [Levine et al.| (2020)

do not incentivize participants’ answers.

Finally, this paper relates to the literature on homo moralis preferences derived in [Alger and Weibulll (2013)

by arguing that these preferences can be reinterpreted as norm-dependent preferencesﬂ Homo moralis prefer-

ences have been used in theoretical studies to explain the behavior of individuals in different settings, such as

voting (Alger and Laslier| (2022))), taxation (Munioz Sobrado| (2022)), bargaining (Juan-Bartroli and Karagozoglu|

(2024))), climate change (Eichner and Pethig) (2021))), and team incentives (Sarkisian| (2017)). Additionally, they
have been tested in laboratory settings (Miettinen et al. (2020), Van Leeuwen and Alger| (2024)).

3 The theoretical framework

In this section, I present the simplest version of the theory. In Section 3.1, I describe the framework in

land Weber] (2013). In Section 3.2, I introduce the injunctive norm. In Section 3.3, I illustrate how to compute

this norm. In Section 3.4, I propose a function to normalize the injunctive norm into [—1,1].

3.1 The [Krupka and Weber| (2013) framework

Consider an interaction between two individuals: the decision-maker and the recipient. The decision-maker has
to choose an action ax € A = {a1, as, ...,ax} that determines his material payoff and the one of the recipient.
The decision-maker cares about both the monetary payoff from the selected action (i.e., w(ax)) and the degree

to which the selected action is collectively perceived as socially appropriate (i.e., N(ay)):

ui(ag) = V(m(ax)) + 7N (ax), (1)

selecting each possible action is (i.e., C and D). The theories also give different predictions in games where strategy and outcome

sets coincide (e.g., dictator games).
9In philosophy, besides the natural connection with Immanuel Kant’s work (Kant| (1785)), [Kant| (1797)), this paper relates to

(2003)), which introduces the concept of team reasoning, where individuals think on what should they do as a group, rather

than on their individual decisions.
10 An alternative way of introducing morality is through the Kantian equilibrium, which modifies the equilibrium concept

q2010]), IRoemerI q2015p ).




where V(+) represents the value the individual attaches to the monetary payoff, which is assumed to be increasing
in 7(ag). The parameter v; = 0 represents the individual’s degree of norm-following: the extent to which the
individual cares about adhering to injunctive norms (Kimbrough and Vostroknutov| (2016)), [Kimbrough and
Vostroknutov| (2018))). An individual with v; = 0 maximizes his monetary payoff, while the larger ~;, the
larger the amount of monetary payoff that the individual is willing to give up for behaving in a more socially
appropriate mannerlzl

Finally, N(ag) € [—1,1] represents the shared belief on how socially appropriate selecting action aj is.
The larger N(ag), the more socially appropriate is selecting ay, collectively perceived. The injunctive norm is
characterized by the profile of ratings of appropriateness over all the actions available. The main benefit of this
framework is that N(ay) can be elicited in the lab (see Section 4), while 7(ax) can be inferred from the payoffs

of the interaction.

3.2 The proposed injunctive norm

Consider an interaction with two individuals and let X be the (common) set of pure strategies, which is a
non-empty set that can be either discrete or both convex and compact. Let 7 : X2 — R be individuals’ material
payoff function. I assume that individuals have homo moralis preferences (Alger and Weibulll (2013])). That is,

individual ¢’s utility function when playing with individual j is given by
wi(@i, x;) = (1= ki) m(@i, 25) + Kwim (@, ), (2)

where z; (resp. z;) is the strategy selected by the individual ¢ (resp. j), m(x;, ;) is the material payoff of
the individual ¢ under the strategy profile (x;,x;). Therefore, m(x;, ;) represents the individual i’s material
payoff in the hypothetical case that individual j were to choose the same strategy as himself. Interpreting the
last term in as a representation of Kant’s categorical imperative (Kant| (1785))), I refer to s, € [0, 1] as the
individual i’s degree of morality. The larger x;, the larger the weight individual ¢ attaches to 7 (x;, xl)H

I now show that by normalizing , I obtain a utility function of norm compliance (as in ) where the
shared belief of the social appropriateness of strategy z; is equal to the individual’s (expected) material payoff

if his pair were to choose x; as well. Dividing the expression in by 1 — k; and defining;:

——
¢ Vi = 1,;1.7

o N(z;) =7(zi,x;),
I obtain the following expression:
i(xi, x) = (i, x5) + vl (2;). (3)

Four remarks are important to emphasize. First, N(z;) applies to the set of available strategies, allowing
strategies to vary in their social appropriateness. The profile of appropriateness ratings over all strategies

available characterizes the injunctive norm. Second, N(z;) is homogeneous across individuals, implying that all

1 An individual may want to adhere to injunctive norms for several reasons, such as to maintain a positive (self-)reputation

(Benabou and Tirole| (2006)) or to avoid feeling guilt (Charness and Dufwenberg| (2006])).
2Tn Section 6, I extend by incorporating social concerns.



individuals share the same injunctive norm, even when they differ in their willingness to conform to it. Third,
the injunctive norms elicited with the [Krupka and Weber| (2013|) method are bounded within [—1, 1], while this
is not the case for N(x;). In Section 3.4, I present a function to normalize N(z;) into [—1, 1] while keeping its
ranking prescribed unchanged. Finally, the theory predicts a positive correlation between norm-following and
Kantian morality. I show support for this prediction in Section 5.4E|

When considering interactions with N > 2 individuals, I similarly define the social appropriateness of
choosing strategy x; to be equal to the individuals’ expected material payoff in the hypothetical case all N
group members were to select strategy x;. Intuitively, individuals evaluate how socially appropriate a given
behavior is by thinking about what would happen if everyone were to choose it as well. Another interpretation
is that injunctive norms are based on the ranking of preferred strategies of the most moral individual in society.
With the utility function , the most moral individual is the homo kantiensis (i.e., k; = 1) who maximizes

the material payoff if everyone were to choose the same strategy.
Assumption 1. 7(z;,z;) and 7(x;, x;) are strictly concave in ;.

Assumption 1 is standard in economics. In the context of the theory, it implies that when individuals have
to divide a constant sum of money (e.g., in the standard dictator game), the more equal the division, the more
socially appropriate it is. Note that this is the only assumption required for computing the ranking of strategies
predicted by the theory. This means that the injunctive norm does not depend on other factors such as others’

strategies, individuals’ beliefs about others’ strategies, or the parameters of individuals’ utility.

3.3 Two examples

In this section, I exemplify how to compute the injunctive norm in the linear public goods game and in the
standard dictator game. To do so, I calculate N(t) = 7(¢,t) for each strategy ¢t € X. Throughout the paper,
t* represents the most socially appropriate strategy (i.e., the one that maximizes N (t)), while x;* represents
individual 7’s optimal strategy (i.e., the one that maximizes u(z;,x;)). I discuss the properties of the norms
derived in this section in Section 5.

First, I consider a linear public goods game with two individuals i € {1, 2} that decide the amount z; € [0, w]
they want to deposit to the public account. The material payoff of individual 1 is 7(z 1, z2) = v(w —x1 + A(z; +
Z3)), where Ae (0,1) is the marginal per capita return to the public good and v is strictly concave in z; (by

Assumption 1). The injunctive norm in the two-player linear public goods game is given by
N(t) = v(w — t + 2At), (4)

with v being strictly concave in ¢ (by Assumption 1). Following the same arguments, the injunctive norm in
the N-player linear public goods game is given by N(t) = v(w — t + N At).
Second, I consider the standard dictator game, where dictators decide how to share an endowment of w > 0

between themselves and their pair. In asymmetric games, it is necessary to consider the ex-ante symmetric

13The purpose of the paper is not to provide a theory of «. Instead, I interpret the positive correlation between ~; and x; as

providing some validity on the normalization conducted to achieve 1i



version of the game, where individuals have the same probability of being assigned to any role and select their
strategy behind the veil of ignorancelEl Otherwise, it would only be possible for some individuals to select some
of the available strategies. In the ex-ante symmetric version of the game, each individual i € {1,2} decides their
transfer x; € [0,w] in the dictator role and is assigned to either role with equal probability. Therefore, the
expected material payoff of the individual 1 is (1, 22) = 2v(w — 1) + 2v(z2). Thus, the injunctive norm in

the dictator game is given by

N(t) %v(w )+ %v(t). (5)

3.4 The normalization function

As mentioned, the injunctive norms elicited with the [Krupka and Weber| (2013|) method are bounded within
[—1,1]. I propose a function z : X — [—1,1] to normalize N (¢) into [—1,1]. To do so, let t* € argmax,cx N (t)

and t, € argmin,.y N(t) denote the most and least socially appropriate strategies.

Definition 1. Let t* € argmax,. N(¢) and t, € argmin, .y N(¢). The normalization function z : X —

[—1,1] is defined as
N(t) = N(t«)
N(t*) — N(ts)

The ranking prescribed by N(t) is maintained by Z(t), with Z(¢t*) = 1 and Z(¢4) = —lEl Other functions

(t) = 2 1. (6)

could be used to normalize N (t). In this paper, I focus on the strategies’ relative social appropriateness rather
than their absolute social appropriateness. For this purpose, any function that does not change the ranking
predicted by N(t) gives the same qualitative predictions.

When comparing the predictions of the theory in two related games g € {4, B}, I compute 29(t) separately
for each game by computing t*(g) € argmax,cy, N9(t) and t.(g) € argmin,. v, N9(¢) for g € {4, B}. This
restricts both norms into [—1, 1] while capturing the observation that, in any game, individuals evaluate some
strategies as socially appropriate and others as socially inappropriate (see Section 5). Additionally, this aligns
with the experimental design, in which participants evaluate the social appropriateness of just one of two related
games.

As pre-registered, I do not use the normalization function when individuals only have two actions, as if I
were to do so, the normalized appropriateness of these actions could only take values of —1 or 1. This would
make comparing actions within the same game and the same action in different games more difficult (see Section

5.1). In this type of interaction, I derive predictions from the absolute value of N(t).

4 The Experimental Design

To test the theory’s predictions, I conduct a lab experiment that closely follows the methodology introduced in

Krupka and Weber| (2013]). The experiment consists of seven different situations. Each situation has two variants

14Note that considering the ex-ante symmetric game does not mean that the theory can not be applied to asymmetric games
without role uncertainty. For example, an individual who is assigned to be dictator (and knows he will not be recipient) may still

reason as if others were to choose the same transfer as him.
15This normalization function is similar to the one proposed in [Ferguson and Flynn| (2016) in the context of a theory of moral

relativism.



that differ in one dimension. Participants read the descriptions of seven variants where Person A has to choose
between different actions. The participants’ task consists of rating the social appropriateness of the different
actions on a 6-point scale (as in [Basi¢ and Verring| (2021))). Participants’ answers are converted to numerical
scores (as in [Krupka et al. (2017))@ The main variable of interest is the average social appropriateness of an
action, which is defined as the average of the numerical scores given by the participantsm

Participants earn a (7€) bonus payment if their evaluation of a randomly selected action is the same as the
most selected by other participants in their session. This gives participants incentives to truthfully report their
beliefs on their session’s most common evaluation. They only evaluate the social appropriateness of the actions
and do not play in the evaluated games. After the participants read the description of a variant, they had to
answer several comprehension questions about it. I refer the reader to the experimental instructions to see how

the variants were presented to the participants. The situations evaluated in the experiment are the following:

[. Coordination game with two Pareto-ranked Nash equilibria. Participants evaluate how socially
appropriate they find Person A selecting each of the two actions. The two variants differ in the payoff

when coordinating in the Pareto-dominant equilibrium. (See |[Section 5.1.1 for more details)

II. Stag hunt game. Participants evaluate how socially appropriate they find Person A selecting each of the

two actions. The two variants differ in the payoff when coordinating in the payoff dominant equilibrium.

(See [Section 5.1.2f for more details)

III. Prisoner’s dilemma. Participants evaluate how socially appropriate they find Person A cooperating or

defecting. The two variants differ in the payoff of cooperating when the other individual defects. (See

Section 5.1.3| for more details)

IV. Linear public goods game. Participants evaluate how socially appropriate they find Person A deposit-

ing y € {0,2,4,6,8,10}€ to the public account. The two variants differ in the return of the public account.

(See [Section 5.2.2f for more details)

V. Volunteer’s dilemma. Participants evaluate how socially appropriate they find Person A volunteering
with probability y € {0,0.2,0.4,0.6,0.8,1}. The two variants differ in the group size. (See [Section 5.2.2

for more details)

VI. Dictator game with earnings. Participants evaluate how socially appropriate they find Person A
transferring y € {0,1,2,3,4,5,6,7,8,9,10}€ in the dictator stage. The two variants differ in whether the
dictator or the recipient works to generate the endowment. (See [Section 5.3.2| for more details)

VII. Dictator game with joint production. Participants evaluate how socially appropriate they find Person

A transferring y € {0,1,2,3,4,5,6,7,8,9,10}€ in the dictator stage. The two variants differ in whether

16Specifically, —1 to “Very Socially Inappropriate”, —0.6 to “Socially Inappropriate”, —0.2 to “Rather Socially Inappropriate”,

0.2 to “Rather Socially Appropriate”, 0.6 to “Somewhat Socially Appropriate”, and 1 to “Very Socially Appropriate”.
17 As a secondary variable, I compute the fraction of participants that consider the action to be “Appropriate to some extent”

by calculating the share of the participants who evaluate the action as “Very Socially Appropriate”, “Socially Appropriate”, or

“Rather Very Socially Appropriate” (as in |[Ellingsen and Mohlin| (2023)).
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the differences in individuals’ contributions are for exogenous or endogenous reasons. (See [Section 5.3.3

for more details)

The situations and variants were chosen for three main reasons. First, they include interactions of various
natures, such as giving, coordination, and public good games. This allows testing the theory’s predictions in
a diverse set of situations. Second, the two variants were selected to test the key prediction of the theory in
each situation. Third, to the best of my knowledge, this paper provides new evidence of the injunctive norms in
the coordination game with two Pareto-ranked Nash equilibria, stag hunt game, prisoners’ dilemma, volunteer’s
dilemma, dictator game with joint production, and dictator game with earnings.

The randomization of participants is conducted at the individual level, satisfying four conditions: (i) par-
ticipants evaluate exactly one variant of each of the seven situations; (ii) for any situation, each participant is
equally likely to evaluate any of the two variants; (iii) situations are presented in random order; and (iv) each
variant is evaluated by half of the participants in the sessionIEl

After the norm-elicitation stage, all participants completed a questionnaire that included a norm-following
task (Kimbrough and Vostroknutov| (2018])) and the Oxford Utilitarian Scale (Kahane et al.| (2018)). I describe
these two tasks in detail in Section 5.4. Appendix C contains tables with the ratings given by participants in

each variant and several robustness and secondary tests.

Procedures: The experiment was conducted in French at the lab of the Toulouse School of Economics with
203 participants. It was programmed with Otree (Chen et al| (2016)), and participants were recruited with
Orsee (Greiner| (2015])). A total of 18 sessions, which lasted 55 minutes on average, were conducted between the
15th of March and the 21st of March of 2023@ Participants earned an average of 10.08 Euros (including a 5
Euro participation fee), with a minimum of 6 Euros and a maximum of 14 Euros. Participants were primarily

French (82%), female (57%), studying economics-related majors (45%) and had 20.78 years old on average.

5 Theoretical predictions and experimental results

In this section, I present the theory’s predictions and compare them with the empirical evidence. I divide this
section into four parts. In Section 5.1, I consider one-shot symmetric two-player games with two actions. In
Section 5.2, I study dictator and public goods games. In Section 5.3, I examine dictator games with production.

In Section 5.4, I consider evidence from the experimental questionnaire.

5.1 Omne-shot symmetric two-player games

I start by computing the injunctive norm in a symmetric two-player game with two actions and arbitrary payoffs.

Figure 1 specifies the material payoffs earned by the individuals for the corresponding combinations of actions.

18Note that (iv) does not guarantee that each variant is evaluated by the same number of participants at the end of the experiment

since sessions were not restricted to an even number of participants.
190ne of the sessions was canceled at the beginning of the experiment because of internet issues. I do not consider this session

for the analysis of the paper.
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I denote by G = (a,b,c,d) the game in Figure 1.

Person B
X Y
a d
X
a c
Person A
C b
Y
d b

Figure 1: Two-player symmetric game with two actions.

With the proposed universalization reasoning, individuals compute the social appropriateness of selecting an
action by considering their material payoff if the other individual also chose it. In line with the lab experiment,
I restrict attention to pure strategies. Proposition 1 characterizes the social appropriateness of selecting actions

X and Y.

Proposition 1. Let G be a symmetric two-player game with two actions, X and Y, and with 7(X,X) = a,
m(X,Y) =¢, n(Y,X) =d, and n(Y,Y) = b. The social appropriateness of selecting actions X and Y is given
by N(X)=a and N(Y') = b.

Proof. All the proofs are in Appendix B. O

The theory has three predictions. First, when a > b (resp. a < b), selecting X is more (resp. less) socially
appropriate than selecting Y. Second, changes in ¢ and d do not affect the social appropriateness of selecting
X and Y. In other words, the payoffs on the counter-diagonal of Figure 1 do not affect the injunctive norm.
Finally, the social appropriateness of selecting actions X and Y increases in a and b, respectivelym

Proposition 1 has two implications. First, when (X, X) and (Y,Y) are Pareto-ranked Nash equilibria,
selecting the action that may implement the Pareto-dominant Nash equilibrium is always more socially appro-
priate. Second, selecting a strictly dominant action may be socially inappropriate. For example, if Y is strictly
dominant, selecting X is more socially appropriate when a > b. I test these two predictions in the following

sections.

5.1.1 Coordination game with two Pareto-ranked Nash equilibria

Consider a game with a > b > ¢ = d. This describes situations where individuals prefer to coordinate rather
than not coordinate, but if they do so, they prefer to do it for one specific action. Specifically, (X, X) and
(YY) are Pareto-ranked Nash equilibria, with (X, X) being Pareto-dominant. Figure 2 shows the two variants

20 As mentioned before, I do not use the normalization function in games with two actions, as otherwise, this last prediction

would not be possible to derive.
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evaluated in the experiment. The only difference between these variants is the payoff obtained when both

individuals select X [21]

N Person B v Person B
X Y
[=ray
5€ 0€ € | . 0€
X )
- X
> € o€ 5€ 0€
Person A Person A -
O € .\\\‘ 1 € \\‘\\ 0 € \“.\\‘ 1 €
a) Coordination 1 b) Coordination 2

Figure 2: Coordination game.

Testable predictions The theory has three predictions. First, in both variants, selecting X is more socially
appropriate than selecting Y. Second, selecting X is more socially appropriate in Coordination 1 than in Co-

ordination 2. Finally, selecting Y is equally appropriate in both variants.

Average social appropriateness
0
L

Coordination 1 (N = 100) Coordination 2 (N = 103)
Coordination Game

95% confidence intervals

Figure 3: Average social appropriateness ratings in the coordination game.

21The magnitude of this difference, as well as those in other situations, was decided taking into account a trade-off between the
fact that the magnitude is sufficiently large to be economically significant, but not too large to be unrealistic compared with past

studies.
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Results Figure 3 gives support for the predictions of the theory. First, in both variants, selecting X is more
socially appropriate than selecting Y (p < 0.0001 in both cases)lfl Therefore, although both actions may
implement a Nash equilibrium, selecting the action that may implement the Pareto-dominant Nash equilibrium
is considered more socially appropriate. Second, selecting X is more socially appropriate in Coordination 1

than in Coordination 2. However, this difference is statistically insignificant (p = 0.17)l§| Finally, selecting Y
is equally appropriate in both variants (p = 0.75).

5.1.2 Stag hunt game

Consider a Stag hunt game with ¢ > b = d > c. I relabel the actions to S(tag) and H(are). As before, (5, 5)
and (H, H) are Pareto-ranked Nash equilibria. The main difference from the previously considered game is
that individuals can guarantee themselves the payoff obtained in the Pareto-dominated Nash equilibrium by
selecting H. Therefore, while (S, S) is “payoff dominant”, (H, H) is “risk dominant” (Rydval and Ortmann
(2005)).

Figure 4 shows the two variants evaluated in the experiment. The only difference between the two

variants is the payoff obtained when both individuals select S.

Person B Person B
S H S H
10€ 3€ 5€ 3€
q .
10 € 0€ 5€ 0€
Person A Person A
0€ Z€ o€ 3€
H
3€ 3€ 3€ 3€

a) Stag Hunt 1

b) Stag Hunt 2

Figure 4: Stag hunt game.
Testable predictions The theory has three predictions. First, for both variants, selecting S is more socially
appropriate than selecting H. Second, selecting S is more socially appropriate in Stag Hunt I than in Stag

Hunt 2. Finally, selecting H is equally appropriate in both variants.

22Within-participant tests are conducted using paired comparison t-tests, while between-participant tests are conducted using
two-sample t-tests. I perform one-sided (t-)tests when the theory has a prediction on the direction of the effect and two-sided

(t-)tests otherwise.
23In several tests of the paper, the theory predicts the correct sign of the difference, but this difference is not statistically

significant. This could happen because the true effect is zero or because the sample size is not sufficiently large to detect this

difference.
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Average social appropriateness
0
1

Stag Hunt 1 (N = 102) Stag Hunt 2 (N = 101)
Stag Hunt Game

95% confidence intervals

Figure 5: Average social appropriateness ratings in the stag hunt game.

Results Figure 5 shows support for the predictions of the theory. First, for both variants, selecting S is
more socially appropriate than selecting H (p < 0.0001 for both tests). Second, selecting S is more socially
appropriate in Stag Hunt 1 than in Stag Hunt 2. However, this difference is statistically insignificant (p = 0.11).
Finally, selecting H is equally appropriate in both variants (p = 0.46).

5.1.3 Prisoner’s dilemma

Consider a Prisoner’s dilemma with d > a > b > ¢. This describes situations where, even though individuals
would benefit from joint cooperation, each of them has incentives to deviate from it. I relabel the actions to
C(operate) and D(efect). In this game, (D, D) is the unique Nash equilibrium, and D is a strictly dominant
action. Figure 6 shows the two variants evaluated in the experiment. The only difference between the two

variants is the payoff obtained when cooperating and the other individual defects.

Person B Person B
C D C D

7€ \.\\\\\ 12 € \ 7€ \m\‘\ 12 €

7€ o€ 7€ | 3€

Person A Person A g
0€ 4€ 3 € 4€
D D
12€ | 46 12€ | 4€
a) Prisoner’s dilemma 1 b) Prisoner’s dilemma 2

Figure 6: Prisoner’s dilemma.
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Testable predictions The theory predicts that in both variants, selecting C' is more socially appropriate

than selecting D, and selecting C' (D) is equally appropriate in both variants.

Average social appropriateness
0 .
1

Prisoner's dilemma 1 (N = 103) Prisoner's dilemma 2 (N = 100)
Prisoner's Dilemma

95% confidence intervals

Figure 7: Average social appropriateness ratings in the Prisoner’s dilemma.

Results Figure 7 shows support for the predictions of the theory. First, in both variants, selecting C is
more socially appropriate than selecting D (p < 0.0001 for both tests). Therefore, selecting D is perceived as
socially inappropriate despite being strictly dominant. Finally, selecting C' (D) is equally appropriate in both
variants (p = 0.32 and p = 0.93, respectively). This last result supports the prediction that payoffs in the

counter-diagonal of the payoff matrix do not affect the social appropriateness of the different actions.

5.2 Dictator and public goods games.
5.2.1 Dictator games

Standard dictator game. Individuals are matched into pairs and are randomly assigned the roles of dictator
or recipient. Dictators decide how to divide an endowment of w > 0 between themselves and their pairs (Forsythe
et al|(1994)). In the ex-ante symmetric dictator game, individuals have an equal chance to be in either role

and select their transfer behind the veil of ignorance. The expected material payoff of individual 1 is
1
m(x1,22) = iv(u) —x1) + 51}(@), (7)

where z; € [0, w] (resp. z2 € [0,w]) is the individual 1’s (resp. 2’s) transfer in the dictator role. Therefore, the

injunctive norm in the dictator game is given by

1 1
Proposition 2. The most socially appropriate transfer in the dictator game is t* = 3. Additionally, (i)
ajgt(t) >0 for any t € [0, %) and mgt(t) <0 for any t e (3, w], and (i) N(t) = N(w —t) for any t € [0,%).
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Proposition 2 shows that the most socially appropriate transfer is the equal split and that the injunctive

w
2

increasing for transfers below %, and decreasing for transfers above 3. Figure 8

norm is symmetric at 5

displays the (normalized) injunctive norm predicted by the theory and the one elicited in [Krupka and Weber]

(2013) 1]

-

0.5

Elicited Norm .
1
]

Figure 8: Normalized injunctive norm predicted (in dashed green) and elicited in [Krupka and Weberl d2013|) (in

blue) in the 10$ dictator game.

The norm elicited in [Krupka and Weber| (2013) supports the theory’s predictions, except for the prediction

of norm symmetry. In Section 6, I show how this result can be explained with the extended version of the

theory.

Expanding the dictator’s choice set. Recent studies have considered modified dictator games where dicta-
tors can take from recipients’ endowments. If social preferences explain giving, taking options should not affect

dictators’ positive transfers. However, (2007)) shows that dictators decrease their transfers when given the

option to take 1$ from recipients’ endowments. [Levitt and List| (2007) argue that this result could be explained

by a change in social norms resulting from the extension of dictators’ choice sets. Proposition 3 shows how the

social appropriateness of existing alternatives changes by adding a new alternative.

Proposition 3. Consider two games g € {A, B} such that (i) X4 = X and Xp = X u {2’} with 2’ ¢ X and
(ii)) N4(x) = NB(x) Vo € X. Let t*(A) € argmax,.x N (t) and t4(A) € argmin, .y N4(t) denote the most
and least socially appropriate strategies in game A. Let 29(t) denote the normalized social appropriateness of

strategy t in game g.
e Case 1 (' is neither the most nor the least socially appropriate action): If NA(t*(A)) > NB(2') >

NA(ty(A)), then (i) A(t) = 2B(t) Vt e X and (i) Z5(2') € (—1,1).

e Case 2 (' is the most socially appropriate action): If NB(z') > NA(t*(A)), then (i) 24(t) > 2B (1)
Yt e X with 24(t) > —1 and (i) 25(2’) = 1.

24The injunctive norm in the dictator game has been elicited in other studies (e.g., [Kimbrough and Vostroknutov| (2016)), [Basi¢|

(2021)) with similar qualitative patterns.
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o Case 3 (2’ is the least socially appropriate action): If NB(x') < NA(t4(A)), then (i) 24(t) < 2B(t)
Vte X with 24(t) < 1 and (i) 2B(z') = —1.
Thus, the theory predicts that including an additional alternative only affects the social appropriateness of

existing alternatives when this alternative is more (or less) socially appropriate than all the existing ones. Note

that this result is driven by the normalization function proposed in Section 3.4.

Standard == *Take $1

1.00
0.80
0.60
0.40
0.20
0.00
-0.20
-0.40
-0.60
-0.80

-1.00
-$1.00 $0.00 $0.50 $1.00 $1.50 $2.00 $2.50 $3.00 $3.50 $4.00 $4.50 $5.00

Dictator Game Amount shared with recipient

b) Average social appropriateness (Krupka and
a) Normalized injunctive norms predicted (2013))

Figure 9: Dictator game and take-1 condition.

In the modified dictator game in (2007)), the theory predicts that taking 1$ from recipients’ endowments
is the most socially inappropriate action (as it maximizes the inequality between the players while keeping the
sum of payoffs constant). Therefore, despite that, in both conditions, the most socially appropriate transfer is

the equal split; transferring a low positive amount is more socially appropriate in Take-1 than in the dictator

game (see Figure 9a). The norms elicited [Krupka and Weber] (2013) support the predictions of the theory (see
Figure 9b).

5.2.2 Public goods game

Linear public goods game. Individuals decide how to divide an endowment of w > 0 between a public and
a private account. The private account returns 1, while the public account returns Ae (0,1) to each of the
n = 2 group members. Thus, individuals decrease their material payoff when contributing to the public account
(as A< 1). However, when Ae (%, 1), it is socially efficient to do so.

Therefore, individual 1’s material payoff under contribution profile (z1, ..., z,) is given by
T(Z1, e ) = v(w — 21 + A(@) + ... + 2)), (9)
which gives the following injunctive norm:
N(t) = v(w —t + Ant). (10)

Proposition 4. The most socially appropriate contribution to the public account is:

w if Ae(L1)
t=<0w] fA=1
0 if Ae (0,1)
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Additionally, N(t) is strictly increasing in t when Ae (%, 1), constant in t when A= %, and strictly decreasing

in t when A e (0, 1.

Proposition 4 predicts that individuals evaluate contributions to the public account as socially appropriate
only when it is socially efficient. More concretely, it predicts a positive relationship between contributions to

the public account and social appropriateness when An>1and a negative relationship when An < 1.

Experimental details Participants evaluated a situation in which Person A is matched with three other
individuals. Each individual receives 10€ and allocates it between the private and public accounts. Each 1€
deposited in the private account returns 1€ to that individual. On the other hand, each 1€ deposited in the
public account gives a return of either 0.3€ (Efficient PGG) or 0.2€ (Inefficient PGG) to each group member.
Thus, contributing to the public account is socially efficient in Efficient PG G and socially inefficient in Inefficient
PGG. Participants evaluate how socially appropriate they find Person A contributing y € {0,2,4, 6,8, 10}€ to
the public account and (10 — y)€ to the private accountF_gl

Testable predictions The theory has four predictions (see Figure 10a). First, contributing a low amount to
the public account is more socially appropriate in Inefficient PGG than in Efficient PGG. Second, contributing
a high amount to the public account is more socially appropriate in Efficient PGG than in Inefficient PGG.
Third, there is a positive relationship between contributions to the public account and social appropriateness in
Efficient PGG. Finally, there is a negative relationship between contributions to the public account and social

appropriateness in Inefficient PGG.

Z(y) o
24
[
1.0+ T
Efficient PGG §O |
05+ s
Inefficient PGG o)
(0]
g |
1 L Ly o v
2 4 6 3 10 S
_05 [ T T T T T T T
0 2 4 6 8 10
Public Goods Game
-1.0 ‘ —=e— Efficient PGG (N = 100) ——— Inefficient PGG (N = 103)
a) Normalized injunctive norms predicted. b) Average social appropriateness.

Figure 10: Linear public goods game.

Results Figure 10b shows support for the first three predictions of the theory. First, contributing y = 0

and y = 2 is more socially appropriate in Inefficient PGG than in Efficient PGG. Second, contributing y = 8
and y = 10 is more socially appropriate in Efficient PGG than in Inefficient PGG. All these differences are
statistically significant (p = 0.043 and p = 0.059, p = 0.0006 and p = 0.037, respectively). Third, I find evidence

25Kimbrough and Vostroknutov]| (2016)) elicit the Efficient PGG condition with similar qualitative patterns. On the other hand,
Abbink et al.|(2017)) elicit a modified Inneficient PGG condition where the interaction is repeated for twenty periods, and individuals

can punish after the contribution stage. They find similar qualitative patterns as the ones presented here.
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of a positive relationship between contributions and social appropriateness in Efficient PGG. On the other hand,
I do not find evidence of a negative relationship between contributions and social appropriateness in Inefficient

PGGPPIn Section 6, T show that this result can be rationalized with the extended version of the theory.

The volunteer’s dilemma. Individuals are assigned to a group of size n = 2 and decide whether to volunteer
or not. When at least one of the individuals volunteers, each individual receives a benefit of b > 0, while
volunteers suffer a cost of ¢ € (0,b) regardless of the number of volunteers. When no individuals volunteer, all
individuals receive zero. Thus, individuals prefer to volunteer themselves, compared to no one volunteering, but
they prefer someone else to do so.

Let z; € [0, 1] denote the probability that individual ¢ volunteers. From i’s perspective, the probability that

at least one of the other individuals volunteer is 1 —[[._,(1 —z;). Individual ¢’s expected material payoff under

jil
action profile (z1, ..., z,) is given by

n

(21, ey Tp) = v(b(1 — H(l—xj)) —cx;). (11)

j=1

The volunteer’s dilemma has been used to study the bystander effect (Diekmann/ (1985), (Campos-Mercade
(2021))), the observation that one’s likelihood of helping others decreases when other individuals who can vol-
unteer are presentm This effect has been documented both in the lab and the field (Latané and Nida| (1981)),
Fischer et al.|(2011)), [Kettrey and Marx| (2021))). Here, the injunctive norm captures a trade-off between increas-
ing the probability that someone volunteers and decreasing the probability that multiple individuals volunteer

simultaneously (which is socially inefficient). The injunctive norm is given by
N(@t)=vbl—-(1-")—ct). (12)

Proposition 5. The most socially appropriate volunteering probability is t* = 1—(%)ﬁ € (0,1). Additionally,

(%) %L: < 0 and (i) a]\aft(t) > 0 for any t € [0,t*) and mgt(t) <0 for any t € (t*,1].

Proposition 5 predicts that the most socially appropriate probability of volunteering decreases with group
size. This result is related to the diffusion of responsibility principle, which states that individuals tend to divide
their responsibility to help others by the number of individuals present (Latane and Darley| (1968)). The larger
the number of individuals, the lower the responsibility one has for the group, and consequently, the less socially

appropriate it is to volunteer.

Experimental details Participants evaluated a situation in which Person A is in a group with either N = 3
(VD 8) or N = 16 (VD 16). Individuals have to simultaneously choose between volunteering or not. If no

individual volunteers, all individuals earn 0€. If at least one individual volunteers, all individuals earn 10€ at

26The regression tables of these two last results are in Appendix C. The results are robust to participants’ answers to the

comprehension questions, which suggests that they can not be attributed to participants’ misunderstanding of the task.
2"Note that when all individuals maximize their material payoff, the unique (symmetric) equilibrium probability of volunteering

1
is decreasing in n (i.e., zyg = 1 — (§)"~T), while the probability that no one volunteers is increasing in n.
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a cost of 5€ for the volunteers. Participants evaluate how socially appropriate they find Person A volunteering

with probability y € {0,0.2,0.4,0.6,0.8, 1} |

Testable predictions The theory has four predictions (see Figure 11a): First, volunteering with low prob-
ability is more socially appropriate in VD 16 than in VD 8. Second, volunteering with high probability is
more socially appropriate in VD & than in VD 16. Third, in both variants, volunteering with certainty is more
socially appropriate than volunteering with zero probability. Finally, the most socially appropriate probability
of volunteering is lower in VD 16 than in VD 8.

Z(y) ”
173
g,
1.0 VD3 +
/_\ g
&
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05} =°
VD 16 g
12}
o
Suo |
. ‘ ‘ ‘ Ly 8"
0.2 0.4 06 08 10 z
-05 s ; ; . ; .
0 0.2 0.4 0.6 0.8 1
Volunteer's Dilemma Game
1ol [—=— WD3N=102) —e— VD16(N=101) |
a) Normalized injunctive norms predicted. b) Average social appropriateness.

Figure 11: Volunteer’s dilemma.

Results Figure 11b shows partial support for the predictions of the theory. First, selecting y = 0 and y = 0.2
is more socially appropriate in VD 16 than in VD 3. However, these differences are small and not statistically
significant (p = 0.48 and p = 0.37, respectively). Second, selecting y = 0.8 and y = 1 is more socially appropriate
in VD & than in VD 16 (p = 0.08 in both cases). This provides some evidence of the diffusion of responsibility
effect predicted by the theory. Additionally, it contradicts the predictions of a utilitarian norm where individuals
care about helping the maximum number of individuals. Third, in both variants, volunteering with certainty is
more socially appropriate than volunteering with null probability (p < 0.0001 in both cases).

On the other hand, I do not find evidence that the most socially appropriate probability of volunteering in
VD 16 is lower than in VD 8, as it is equal to one in both cases. An exploratory analysis shows that a higher
fraction of participants evaluated as “Very Socially Appropriate” to volunteer with a probability strictly below
one in VG 16 than in VG 8 (p = 0.068 and p = 0.116 with one- and two-sided Fisher exact tests)l?l This gives

suggestive evidence supporting this fourth prediction. I discuss more about this result in Section 6.

28To explain mixed strategies, I follow the experimental instructions in [Hillenbrand and Winter| (2018, where participants were

asked to use mixed strategies in a volunteer’s dilemma by depositing balls of different colors into an urn.
298pecifically, 45% of the participants (46 out of 101) evaluated in VG 16 some y < 1 as “Very Socially Appropriate”, whereas

34% (35 out of 102) did so in VG 3.
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5.3 Dictator games with production

In this section, I consider dictator games with production. In Section 5.3.1, I derive the theory’s predictions
in the general game. I apply these predictions to the dictator game with earnings (Section 5.3.2) and joint

production (Section 5.3.2).

5.3.1 General game

The dictator games with production consist of two different stages. In the first stage, individuals are matched
in pairs, and one (or both) works to generate an endowment. In the second stage, dictators divide the en-
dowment generated at ¢ = 1. In this game, individual ¢ chooses (behind the veil of ignorance) a strategy
x; = (e1%, ext, ti(e1?, e2?)) that specifies his effort as dictator (i.e., e;?) and recipient (i.e., e2?) at t = 1, and a
transfer as dictator at t = 2 given any pair of efforts at t = 1 (i.e., t;(e1?,e27)). Individual i’s effort in role k
has an associated strictly convex cost of ¢(ex?), which is assumed to be independent of individuals’ identity and
role (i.e., cp'(er?) = c(ex?) for any i € {1,2} and k € {1,2}). Finally, w(e;?, e3?) is the endowment generated at
t = 1, which is assumed to be deterministic, increasing and concave in individuals’ efforts.
Individual i’s expected material payoff under strategy profile (x;, x;) is the following:

(s, 25) = %[Iv(w(eli,egj)) —ti(er’, ex?) — c(eli)]l—i—% l[U(tj(elj, ex’) — c(egi)]l. (13)

Individual ¢ is dictator Individual i is recipient

Therefore, the social appropriateness of choosing a strategy x = (e, e, t(e, ea)) is given by

N(z) = %v(w(el, es) —t(er,e2) —cler)) + %v(t(el, e2) — c(e2)). (14)

Proposition 6. The most socially appropriate transfer is t*(eq, e2) = min{max{ w(e;e?) + c(ez)gc(el) ,0}, w(ep,ea)}.

.. ON(t) ON(t)
Additionally, >0 for any t € [0,t*) and

= < 0 for any t € (t*,w(ey, e2)].

Proposition 6 shows that the most socially appropriate transfer allocates a larger share of the resources to
the individual that exerts a higher effort at ¢ = 1. Intuitively, individuals maximize their expected utility by
receiving the same material payoff in the two roles. Thus, the individual with the higher effort is compensated
by receiving a higher share of the aggregate resources. This is consistent with the evidence documenting that
most individuals hold meritocratic views in games with joint production (Konow] (2000), (Cappelen et al.| (2010),
Luhan et al. (2019)). Note that when individuals evaluate the social appropriateness of the transfer at t = 2,
they consider the efforts exerted at t = 1. This is in line with the evidence documenting that individuals take
into account sunk costs when deciding present and future behavior (Arkes and Blumer| (1985)), [Friedman et al.

(2007)), Buchheit and Feltovich! (2011)), Ronayne et al.| (2021))).

5.3.2 Dictator game with earnings

In the dictator game with earnings, it is either the dictator or the recipient who works to generate the endowment
(Cherry et al| (2002)), |Oxoby and Spraggon| (2008])). In Dictator Earns, efforts as recipients are restricted to

zero. Thus, the injunctive norm is given by

N(z) = %U(w(el,O) — t(e1,0) — cler)) + %v(t(el, 0)). (15)
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Corollary 1. The most socially appropriate transfer in Dictator Earns is t*(ey) = max{M — @,0}.

2
Additionally, a]\a’ft) > 0 for any t € [0,t*) and AN® for any t € (t*,w(e1,0)].

ot

Therefore, in Dictator Farns, the most socially appropriate transfer is below the equal split. This implies
that, conditional on the same endowment at ¢ = 2, the most socially appropriate transfer in Dictator Earns is
lower than in the standard dictator game. Similar arguments can be applied to derive the injunctive norm in

Recipient Earns.

Experimental details Participants evaluated a situation in which either Person A or Person B worked
for 30 minutes, counting Os in tables with Os and 1s. At the end of the 30 minutes, the worker solved
20 tables and generated 10€. Participants evaluate how socially appropriate they find Person A giving
y€{0,1,2,3,4,5,6,7,8,9,10}€ to Person B at t = 2@

Testable predictions The theory gives four predictions (see Figure 12a). First, giving less than the equal
split is more socially appropriate in Dictator Farns than in Recipient Farns. Second, giving more than the
equal split is more socially appropriate in Recipient Earns than in Dictator Farns. Third, the most socially
appropriate transfer in Recipient Farns is above the equal split. Finally, the most socially appropriate transfer

in Dictator Farns is below the equal split.

Recipient Earns

Average social appropriateness
0
1

-0.5 o T T T T T i i T T ;

3 4 5 6 7
Dictator Game with Earnings

‘ —=e—— Dictator Earns (N = 99) —=e—— Recipient Earns (N = 104)

a) Normalized injunctive norms predicted. b) Average social appropriateness.

Figure 12: Dictator game with earnings.

Results Figure 12b shows support for the first three predictions of the theory. First, giving y = 0, y = 1
or y = 2 is significantly more socially appropriate in Dictator Earns than in Recipient Earns (p = 0.0003,
p < 0.0001, and p < 0.0001, respectively). Second, giving y = 9 or y = 10 is significantly more socially
appropriate in Recipient Farns than in Dictator Earns (p = 0.0788 and p = 0.0003, respectively), while this is
not the case for y = 8 (p = 0.45). Third, the most socially appropriate transfer in Recipient Farns is strictly
above the equal split (p < 0.0001).

On the other hand, I do not find evidence that the most socially appropriate transfer in Dictator Earns is

strictly below the equal split. This could be explained by the elicitation method’s reliance on coordination at

30Ellingsen and Mohlin| (2023) elicit the Dictator Earns condition with similar qualitative patterns. Additionally, [Kassas and

Palmal (2019) and |Basi¢ and Verrinal (2021) elicit a modified dictator game where individuals’ roles are decided with a contest.
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focal points. In the experiment, it was not specified how costly it was for participants to solve 20 tables. This
may make it difficult for participants to determine which transfer below the equal split others would perceive
as most socially appropriate. On the other hand, the equal split has been shown to be a strong fairness norm

(Andreoni and Bernheim)| (2009)).

5.3.3 Dictator game with joint production

In the dictator game with joint production, both individuals work to generate the endowment, and they may
have different productivities. As shown in Proposition 6, the theory can account for the meritocratic divisions
implemented by third parties in experiments using dictator games with joint production. I illustrate this in the
setting proposed in [Konow| (2000)).

In [Konow| (2000)), individuals are matched in pairs and fold letters for mailing. Each individual generates
a production of g; = p; - l;, where [; is the number of letters folded by individual ¢ and p; > 0 is the piece-
rate assigned to him. I assume that all individuals have the same ability to fold letters (i.e., I"(ex’) = I(ex")
Vi e {1,2} and k € {1,2}), implying that differences in production between two individuals who exerted the same
effort are due to their assigned piece-rates. Under this assumption, the production of the pair is w(e;?, es?) =

pil(e1’) + pjl(e2?). Thus, the social appropriateness of choosing strategy = = (e1, e, t(e1,€2)) is given by

N(x) = %v(pil(el) + p;l(e2) —t(e1, ea) —cler)) + %U(t(el,eg) —c(e2)). (16)

Corollary 2. The most socially appropriate transfer is t* (e, e3) = min{max{ pil(el);pjl(ez) + 6(62)50(61) ,0h,w(er,ea)}

Additionally, a]\égt) > 0 for any t € [0,t*) and a]\ét(t) <0 for any t € (t*,w(e1,ea)].

Corollary 2 implies that when individuals exert the same effort, the most socially appropriate division is the
egalitarian one. This is independent of the piece-rates assigned to the individuals. On the other hand, when
individuals fold different amounts of letters, the most socially appropriate division assigns the individual with
the most letters produced a higher share of the total production.

The experiment in [Konow| (2000)) has two conditions. In the first condition, individuals were assigned to the
same piece-rate and given a large number of letters to fold. In the second condition, individuals were assigned to
different piece-rates and given a low number of letters, which ensured that all individuals folded all the letters.
Therefore, while differences in production in the first condition are due to differences in the letters produced,
they are due to differences in the piece-rates assigned in the second condition. Third parties, which are paid a
fixed compensation, divide the production generated by pairs after observing the number of letters each of them
produced and their assigned piece-rates. I consider the choices of third parties as a proxy of their perceived
most socially appropriate divisionlzl Figure 13 shows the divisions of third parties when individuals have the

same (left) or different (right) piece-rates.

317t is standard in the literature to consider the decisions of non-involved parties as proxies of their fairness and normative views
(e.g., [Konow| (2000)), |Cappelen et al.| (2007)), [Mollerstrom et al|(2015)). In the context of the theory, third parties’ decisions can

be interpreted as choosing the division that maximizes N (¢).
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Figure 13: Left: Condition with the same piece-rate. x-axis: Share of letters produced by individual A. y-axis:
Share of the total production assigned to individual A. Right: Condition with different piece-rates. x-axis:
Piece-rate assigned to individual A (with (i) pa + pp = 1 and (ii) pa > pp). y-axis: Share of the total
production assigned to individual A. Extracted from [Konow| (2000).

The data from [Konow| (2000) supports the theory’s predictions. When individuals were assigned the same
piece-rate, most third parties allocated a larger share of the production to the individual who produced the
largest share of letters. On the other hand, when individuals were assigned to different piece-rates, most third
parties divided the total production in half, regardless of the piece-rates assigned to the individuals.

I also test the theory’s predictions with the norms elicited in the lab.

Experimental details Participants evaluated a situation in which both Person A and Person B worked for 30
minutes, counting Os in tables with Os and 1s. In Ezogenous Inequality, individuals exerted the same effort, but
Person A was assigned a higher piece-rate. In Endogenous Inequality, individuals are assigned the same piece-
rate, but Person A has exerted more effort. In both variants, Person A contributes 8€ to the joint endowment

while Person B contributes 2€.

Testable predictions The theory has four predictions (see Figure 14a): First, transferring a low amount is
more socially appropriate in Endogenous Inequality than in Fxogenous Inequality. Second, transferring an inter-
mediate and high amount is more socially appropriate in Fxogenous Inequality than in Endogenous Inequality.
Third, in Exogenous Inequality, the most socially appropriate transfer is the equal split. Finally, in Endogenous

Inequality, the most socially appropriate transfer is below the equal split.
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Figure 14: Dictator game with joint production.

Results Figure 14b shows some support for the first three predictions of the theory. First, giving y = 2
is significantly more socially appropriate in Endogenous Inequality than in Exogenous Inequality (p < 0.001).
However, this is not the case for y = 0 (p = 0.67) and y = 1 (p = 0.20). Second, giving y > 5 is always
more socially appropriate in Ezogenous Inequality than in Endogenous Inequality. However, this difference is
only statistically significant in the case of y = 5 (p = 0.03). Third, for Exogenous Inequality, the most socially
appropriate transfer is the equal split (p < 0.001).

On the other hand, I do not find evidence that the most socially appropriate transfer in Endogenous Inequality
is below the equal split. One possible explanation of this result is that in contrast with the third-party case
in [Konow| (2000), Person A is both working and dividing the money. Thus, Person A may be perceived as
generous, giving more than he should from a meritocratic perspective. The extended version of the theory in

Section 6 partially addresses this motivation.

5.4 Evidence from the experimental questionnaire

In this section, I discuss two pieces of evidence that suggest that universalization reasoning is a primary de-
terminant of individuals’ evaluations. Two considerations are important to emphasize. First, several measures
in this section are non-incentivized, so caution is needed when interpreting them. Second, despite both results
supporting the proposed theory, the observed effects are quantitatively small. In Section 5.4.1, I show that a
universalization statement was the most relevant for participants to justify their evaluations. In Section 5.4.2,

I demonstrate that individual’s degrees of Kantian morality and norm-following are positively correlated.

5.4.1 Most relevant justification

Participants were asked to indicate on a seven-point scale how relevant five statements were when they evaluated
an action as socially appropriate. I normalize participants’ answers between —1 and 1 and compute the average
score of each statement by averaging participants’ answers. The five statements, evaluated on the same screen

in random order, were based on mechanisms proposed in the literature.
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o I considered that Person A was fair in selecting this action (Fair)
o I considered that Person A did not harm others in selecting this action (Harm)
o I considered that there were other actions that were more socially inappropriate (Relative)

o I considered that if everyone were to choose this action, the resulting outcome would be good for everyone

(Universalization)
« I considered this action as something I would have chosen myself (Myself)

In Section 3, I assumed that individuals’ evaluations are determined solely through universalization reason-
ing. However, individuals may use other types of reasoning or combine several motivations. Therefore, while
one should not expect to observe all the participants selecting only the universalization statement as relevant, it
should nonetheless be selected as relevant by a considerable proportion of participants. Figure 15 shows that the

participants deemed the universalization statement most relevant to justify their decisions in the experimentlfl

— 4

Average Score
0
1

-5

Fair Harm Relative  Universalization Myself

95% confidence intervals
Figure 15: Average score of the five statements.

Although these differences are not quantitatively sizable, they provide evidence that the proposed thought
process is relevant when evaluating social appropriateness, and, at the very least, comparable in magnitude
to more standard explanations. This is in line with [Levine et al. (2020) that find that a universalization
statement was the most selected to explain why an action in a threshold problem was morally wrong. An
explanatory analysis shows that the universalization statement was also the most preferred by the largest

fraction of participants. More concretely, 55% of the participants evaluated the universalization statement as

32Besides the harm statement, any difference between the average score of the universalization statement and other statements
is statistically significant. I conduct paired comparison two-sided t-tests between the universalization statement and the fair

(p = 0.0142), harm (p = 0.3387), relative (p = 0.0189) and myself (p < 0.0001) statements.
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their most relevant statement. This is higher than the 41% for the fair statement, 45% for the harm statement,

44% for the relative statement, and 38% for the myself statement 7]

5.4.2 Correlation between Kantian morality and norm-following

Here, I exhibit the validity of the normalization conducted in by showing that +; and k; are positively

correlated. I measure the participant’s degree of norm-following with the task introduced in [Kimbrough and
\Vostroknutovi (IZOISDIE In this task, participants allocate 20 balls between a yellow and a blue bucket. Each

ball they deposit in the blue (yellow) bucket gives them 0.05€ (0.10€). Participants are told, "The rule of the
experiment is to put the balls only into the blue bucket.”. Therefore, they face a trade-off between maximizing
their material payoff (by depositing the balls in the yellow bucket) and following the norm (by depositing the
balls in the blue bucket). I use the number of balls participants deposit in the blue bucket to measure their

norm-following degree.

On the other hand, I use the Oxford Utilitarian Scale (Kahane et al.| (2018])) to measure participants’ degree

of Kantian morality. Participants indicate, on a seven-point scale, their agreement with nine items. The scale
is divided into two dimensions: (i) impartial beneficence, which measures individuals’ support to maximize
aggregate well-being, and (ii) instrumental harm, which evaluates their willingness to harm others to promote
a greater good. I define participants’ degree of Kantian morality using their inverse score on the instrumental
harm dimension. Intuitively, participants with a low score in the instrumental harm dimension are not willing
to sacrifice their deontological moral principles over the greater good (e.g., killing someone over saving a larger
number of individuals). This follows the spirit of Kant’s categorical imperative, and, for instance, his famous
quote: “But a lie is a lie, and in itself intrinsically evil, whether it be told with good or bad intents”
(1797), [Kant| (1963)).
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Figure 16: Relationship between norm-following and Kantian morality.

33 Any difference between the universalization statement and another statement is statistically significant. I conduct paired
comparison two-sided t-tests between the universalization statement and the fair (p = 0.0025), harm (p = 0.0440), relative (p =

0.0258), and myself (p = 0.0004) statements.
34For other studies using this task, see [Kimbrough and Vostroknutov] (2018)), [Schneeberger and Krupkal (2021)) and [Panizza et al.|

(2021)
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Figure 16 shows a positive correlation between the two measures. This correlation is weak but statistically
significant both with a Spearman rank correlation test (p = 0.1529, p = 0.0295) and a Person correlation test

(r = 0.1533, p = 0.029) [

6 The extended theoretical framework

In this section, I extend the theoretical framework proposed in Section 3. In Section 6.1, I present the extended
injunctive norm. In the following sections, I examine its predictions in the standard dictator game (Section 6.2)
and the linear public goods game (Section 6.3). For the similarity between the linear public goods game and

the volunteer’s dilemma, I report the latter in Appendix A.

6.1 The extended injunctive norm

The injunctive norm proposed in Section 3 does not explain the following three observations:

w

o Standard dictator game: Any transfer ¢ € (¥, w] is perceived as more socially appropriate than the

29
complementary transfer w — t (see [Figure §).

o Linear public goods game: There is a positive relationship between contributions to the public account
and their perceived social appropriateness, even when these contributions are socially inefficient (see
10Db)).

¢ Volunteer’s dilemma: Volunteering with certainty is viewed as the most socially appropriate probability

of volunteering (see |[Figure 11b)).

To account for these observations, I extend the utility function in by assuming that individuals’ utility
function combines universalization and social concerns (Alger et al| (2020)). More concretely, individual i’s

utility function when playing with individual j is given by

wilwie) = (1 k)n(esa;) (17)
—  ogymax[n(z;,z;) — m(x;,x;),0]
—  Bimax(n(z;, x;) — m(xj,x;),0]

+  Kim(ag, ;).

Here, m(z;,x;) is the material payoff of the individual j under the strategy profile (z;,z;). Equation is
motivated by two main arguments. First, it nests several prominent preferences as special cases. For example,
payoff-maximization (i.e., oy = 8; = k; = 0), altruism (i.e., k; = 0 and a; = —f3;), inequity aversion (i.e., k; = 0

and «; = 3; > 0), spitefulness (i.e., k; = 0 and a; = —f; for a §; € (—1,0)) and homo moralis (i.e., a; = §; =0

350n the other hand, I do not find evidence that participants’ degree of utilitarianism, measured with the impartial beneficence
dimension, is correlated with their degree of norm-following, as indicated by Spearman and Person correlation tests (p = 0.56 and

p = 0.39, respectively).
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and k; € (0,1]). Second,|Van Leeuwen and Alger| (2024)) use experimental data to structurally estimate and

find that it has a larger explanatory power than models with either social preferences or Kantian concernslTl

To obtain the extended injunctive norm, I first decompose as

wi(zi,zy) = (1—k)m(z,zy) —(1— Bi)(ai max([7(z;, z;) — 7(z;, x;),0] + B; max|n(z;, z;) — w(xj,x;),0])

—  Bila; max(n(z;, ;) — w(xi, x;),0] + B; max(|m(x;, x;) — 7w(z;,2;),0]) + £imw(24, z5), (18)

where f3; € [0,1]. Intuitively, a fraction B; of the social concerns is now embedded inside the injunctive
norm. Building on the experimental evidence in Section 5, I assume that m(x;, x;) enters positively inside the

injunctive norm. This is equivalent to assuming «; = —f; with ; € [0, 1] in the second line of , which leads

to@

wi(zs,z;) = (1—k — Blﬂi)w(xi,xj) —(1- Bi)(ai max|7(z;, ;) — 7(xz, x5),0] + ; max|[n(z;, ;) — m(x;, x;),0])
+ Biﬂiﬂ(zj,xi) + Ky (2, x;). (19)

By dividing the expression in by 1 — k; — B and defining:

. ‘N/(ﬂ'(xi,xj)) = 7(z,25) — %(al max|m(z;, ;) — m(x;, x;),0] + B max[n(z;, x;) — w(x;,2;),0]),
© =

1-BiBi—ki’

. ]\7(361‘,36]‘) = BiBim (), xs) + rim (i, x4),
I obtain the following expression:
@ (@i, ) = V(w(wi,x5) + iV (@i, 7). (20)

For ease of exposition, I normalize 3;5; + k; = 1 which allows to write N (x;,2;) as

N(wj, ;) = (1— )N (x;) + (@, ;). (21)
Here, 7; € [0,1] represents the weight that individual ¢ attaches to individual j’s material payoff in evaluating
the social appropriateness of selecting x;. When 7; = 0, N (x;,2;) coincides with the universalization norm,
while it coincides with m(x;,z;) when 7, = 1. Therefore, the social appropriateness of a strategy is now the
weighted sum of the universalization norm and the material payoff of the other individual. I refer to this latter
concern as a kindness type of motivelﬂ

36 Alger et al.| (2020) shows that (17) has strong evolutionary foundations, in the sense that evolution by natural selection favors

preferences that not only combine self-interest and Kantian morality but also social concerns, when preferences are expressed at

the level of (trivial) material payoffs. The main difference between |Alger and Weibulll (2013) and [Alger et al.| (2020) is that the

former does not distinguish between reproductive success and material payoffs.

37In a related result, |Carpenter and Robbett| (2022) structurally estimate a model with both social preferences and conformity

to injunctive norms (similar to l@) finding that both motivations are necessary to account for individuals’ behavior.
38Naturally, one could also make this assumption for the social concerns embedded inside individuals’ material payoff. The

extended injunctive norm proposed would be the same in both cases.
39Kindness is defined in the Cambridge Academic Content Dictionary as “the quality of being generous, helpful, and caring

about other people, or an act showing this quality”. For experimental papers studying kindness see [Andreoni| (1995), |Di Mauro|

and Finocchiaro Castrol q201 1[) and IKoch and Nafzigerl q2016p.
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In N-player interactions, I similarly define the extended norm as
N(@i, @) = (1= 7)N (@) + Tig(s, 8 4), (22)

with g(z;, %) = X;,, mj(Z—i,x;) being the kindness norm and m;(Z_;,z;) denoting individual j’s material
payoff. Intuitively, g(z;,Z_;) measures the impact of individual i’s strategy on others’ material payoff, which
relates it to altruism (Becker| (1976])) and efficiency concerns (Charness and Rabin (2002))@

In Section 3, I assumed that injunctive norms are homogeneous across individuals. However, several studies
have documented heterogeneity in individuals’ beliefs on the injunctive norm (Bursztyn et al.| (2020),
Andre et al|(2022))). One possible explanation for this heterogeneity is that even if is the correct speci-
fication, individuals may have incorrect beliefs about the weight other individuals attach to the two concerns.
Indeed, a considerable amount of empirical evidence documents that misperceptions about others are widespread
across individuals and domains (Bursztyn and Yang| (2022)).

In the following sections, I compute N (t,) in several interactions and study how it varies with 7. The

notation of the interactions in the following sections is the same as the one used in Section 5.

6.2 Standard dictator game

In the standard dictator game, the extended norm is given by

~ 1 1 -
N, t)=(1-71) §(v(w —t)+o(t)) +7 §(v(t) +o(w —1t)), (23)
lUniversaliza»tion 1’101‘mI l Kindness norm !
where € [0, w] represents the transfer of the other individual. Note that ”2%5) does not depend on ¢ implying

that ¢ does not affect the ranking of transfers prescribed by N (t,t). Proposition 7 characterizes the main

properties of the extended injunctive norm in the standard dictator game.
ON(t,1)

ot t=t
socially appropriate transfer in the dictator game is:

Proposition 7. Let t be such that

= 0. Then, there exists T =1 — Zl,((%))) € (0,1) such that the most

tely,w) T <T
t* = (24)
w ifr=7

Additionally, (i) g/—f >0, (i) when T > 0 andt € [0,%), N(w—t,f) > N(t,%), (iii) when t* € [£,w), % >0

forte[0,t*) and % <0 forte (t*,w], and (iv) when t* = w, % >0 forte[0,w).

40Note that g(z;,%_;) (and consequentially N(z;,#_;)) may vary with others’ strategies as individual i’s impact on others may

depend on others’ strategies.
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Figure 17: Normalized extended injunctive norm in the 10€ dictator game when 7 = 0 (dashed red), 7 = 0.5

(dashed blue) or 7 = 1 (dashed green).

Figure 17 displays the extended injunctive norm for different values of 7. When ¢ € [0, ¥), both universal-
ization and kindness motives are aligned. Therefore, for any 7 € [0,1], the injunctive norm is increasing for

transfers below 4. On the other hand, when ¢ € (¥, w], the two motives are in conflict, implying that the

20
relationship between transfers and social appropriateness depends on 7. This rationalizes why transfers above
the equal split are perceived as more socially appropriate than the complementary ones. Regarding the most
socially appropriate transfer, Corollary 3 shows that if a population is divided into two types (one with 7 = 0

and one with 7 > 0), then the equal split is (on average) the most socially appropriate transfer if there is a

sufficiently large fraction of the population with 7 = 0.

Corollary 3. Let sg € [0,1] denote the share of the population with 7 = 0, and let s; = 1 — so denote the share
of the population with T € (0,1]. Then, there exists a unique s € (0,1] such that for any so = s and 7 € (0,1],

t =4 is (on average) the most socially appropriate transfer.

Despite this being a quantitative question, this seems in line with the evidence from where the
injunctive norm elicited in Ezogenous Inequality has the equal split as the most socially appropriate transfer@
By (exploratory) classifying participants by their norm elicited in that variant, I find that of the 103 participants,
35 can be classified as 7 = 0, while 37 can be classified with any 7 > 0. The remaining participants either
display (i) evaluations that can not explained by the theory (17 participants) or (ii) a mix of the 7 = 0 and
7> 0 cases (14 participants)El

In sum, the extended version of the theory can jointly explain the asymmetry observed at the equal split

and the equal split being the most socially appropriate transfer.

41Note that the theory makes the same predictions for Ezogenous Inequality and the standard dictator game. Therefore, Propo-
sition 7 and Corollary 3 also apply to the former.

42Participants are classified as 7 = 0 if their elicited norm is represented by the red dashed line in Figure 17. They are classified
as 7 > 0 if they evaluate a concave relationship with the most appropriate transfer above % (as in the blue and green lines in

Figure 17). They are classified as having a mix of the two motives if (i) all transfers above or equal to % are evaluated as equally
(and most) socially appropriate, and (ii) there is an increasing relationship for transfers below % See the Online Appendix for the
elicited norms and the corresponding classification.
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6.3 Linear public goods game

For simplicity, I restrict attention to strategy profiles #_; € [0, w]"~! with all other n—1 individuals contributing

the same amount y € [0, w]. In this case, the extended norm is given by

N(t,i) =(1-71) v(w—t+ Ant)l +7(n— Dv(w —y + (n - 1Ay + At)l. (25)

Universalization norm Kindness norm

Note that the kindness norm always increases in ¢ as contributing to the public account increases others’
material payoff, even if doing so is socially inefficient. Proposition 8 characterizes the main properties of the
extended injunctive norm in the linear public goods game.

ON(t,1)

ot t=t
most socially appropriate contribution in the linear public goods game is:

Proposition 8. Let t be such that = 0. Then, there exist T € (0,1) and T € (0,7) such that the

« Case 1: An =1 (Socially efficient case)
= w vr e [0,1] (26)

o Case 2: An <1 (Socially inefficient case)

0 if T €[0,7]
t*=<te(0,w) ifre(r,7) (27)
w if T e [T, 1]
Additionally, (i % >0, (i) when t* =0, aN(t D<o fort e (0,w], (iii) when t* = w, aN(t D~ forte [0,w),

and (iv) when t* € (0,w), LD > 0 for t € [0,¢%) and LD < 0 for t e (t, w].

Thus, Proposition 8 predicts that there can be a positive relationship between contributions to the public
account and social appropriateness even with An < 1. This occurs when individuals attach a sufficiently high
weight to the kindness motive (i.e., 7 > 7).
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Figure 18: Normalized extended injunctive norm when A = 0.2, n =4, w =1, y = 0.5, v(-) =4/(-), and 7 = 0.2
(dashed green), 7 = 0.25 (dashed red) or 7 = 0.3 (dashed blue).
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Figure 18 displays the extended injunctive norm when A =0.2 and n = 4 for different values of 7. When 7
is low, there is a negative relationship between contributions to the public account and social appropriateness.
When 7 is intermediate, there is a non-linear relationship between contributions to the public account and social
appropriateness. Finally, when 7 is high, there is a positive relationship between contributions to the public

account and social appropriateness.

7 Conclusion

Recent studies have shown the explanatory power of injunctive norms in explaining individuals’ behavior.
However, past literature has been restricted to empirical settings where injunctive norms are elicited with the
method proposed in [Krupka and Weber| (2013)). In this paper, I introduce a theory of injunctive norms where
individuals evaluate the social appropriateness of a given behavior based on a counterfactual scenario where
all individuals in the population choose that behavior. I illustrate the theory’s tractability and portability by
deriving its predictions in a large set of interactions. Additionally, I show that the evidence from past studies
and a new lab experiment supports a large number of the predictions of the theory. Finally, I extend the
theory by incorporating social concerns into the injunctive norm. This provides a framework to study norm
heterogeneity and helps to explain several results not accounted for by the simplest version of the theory.

One natural question is how to apply the theory outside the lab, where norms are elicited from real-life
behaviors (e.g., [Lane et al.| (2023)). To do so, one could follow, for example, [Mutioz Sobrado| (2022) and |Alger
and Laslier| (2022) which use homo moralis preferences in taxation and voting contexts. With their proposed
settings, one could study how the social appropriateness of paying taxes and voting varies with the parameters
of the interaction and compare it with the corresponding elicitations. I leave this type of comparison for future

research.
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8 Appendix A: Other interactions.

In this section, I consider interactions not included in the main text. More concretely, I study the trust game
(Section 8.1), the ultimatum game (Section 8.2), the dictator game with different prices of giving (Section 8.3),
the dictator game with deserving recipient (Section 8.4), and the linear public goods game with heterogeneous
endowments (Section 8.5). Additionally, I consider the volunteer’s dilemma with the extended norm in Section

8.6.

8.1 Trust Game

Individuals are matched into pairs and randomly assigned the trustor or trustee roles. Both trustors and trustees
receive an endowment of w > 0. Trustors send an amount « € [0, w] to trustees, which is multiplied by a rate of
return m > 0. Trustees return an amount r € [0, xm] to trustors. Thus, trustors’ material payoff is w — x + r,
while trustees’ material payoff is w + ma — r (Berg et al.| (1995)).

In the ex-ante symmetric version of the game, a strategy is a tuple z = (z1, f(x2)) where z; € [0,w] is the
amount sent in the trustor role, and f(x2) : [0, mxz3] — [0, ma2] is the amount returned as trustee. I start by
computing the injunctive norm in the trust game and show how it varies with the rate of return m and trustees’

initial endowment. In the standard trust game, the injunctive norm is given by
1 1
N(t) = iv(w —t1+ f(t2)) + iv(w +mty — f(t2)). (27)

Note that t; and f(t2) can be interpreted as measures of efficiency and equality. The most socially appropriate
strategy t* = (t1*, f*(t2)) consists of t1* = w and f*(t2) = % Note that trustees’ decision is analogous
to dictators’ decision with w = (m + 1)t3. On the other hand, given that f*(t5) = %, the most socially
appropriate amount sent is 1% = w.

When trustors’ endowments (i.e., wg) are larger than trustees’ endowments (i.e., wp), the injunctive norm
is given by

N(t) = %v(wR —t1 + f(t2)) + %v(wp +mty; — f(t2)). (28)

As before, the most socially appropriate return function f*(t3) equals roles’ ex-post material payoffs. How-

ever, this is now adjusted by the fact that trustors receive a larger endowment. The most socially appropriate

strategy is tf = wg and f*(t2) = max[g*(t2), 0], where g*(t3) = “L5%E + (m+21)t2.
Finally, note that f*(¢2) = w is increasing in m, as the higher m, the higher the inequality generated

by t2. On the other hand, ¢t = w if m > 1 and tf =0if m < 1.

8.2 Ultimatum Game

Individuals are matched into pairs and randomly assigned the proposer or responder roles. Proposers receive
an endowment of size w > 0 and decide an offer x € [0, w] to responders. Responders can accept or reject this
offer. If responders accept it, this is implemented, while if responders reject it, both individuals receive zero

(Giith et al| (1982)).
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In the ex-ante symmetric version of the game, a strategy is a tuple x = (x1,x2) where z; € [0,w] is the
amount offered in the proposer role and x5 € [0,w] is the rejection threshold in the responder role (i.e., the
responder accepts any offer equal or above xo and rejects otherwise).

Individual 1’s material payoff when he selects © = (x1,x2) and individual 2 selects y = (y1,y2) is given by

7(2,4) = 0(0) + 3 Ty [0 (0= 71) = 0(O)] + 5 - Ly - [0 (32) = w(0)]. (29)

Thus, the social appropriateness of strategy t = (t1,t2) is:
1
N(t) = v(0) + 5 Lty - [0(t1) + v (w —t1) — 20(0)]. (30)

As v(t1) + v (w —t1) — 20(0) = 0, N(t) is maximized when t;* = ¢ and to* € [0, %]. Thus, offers become
more socially inappropriate as the associated distribution of payoffs becomes unequal. On the other hand, it is
considered socially inappropriate to reject any offer above the one you would have chosen as the proposer. In

contrast, any rejection threshold below this offer is considered equally appropriate.

(e) Ultimatum Game (Proposer) (f) Ultimatum Game (Responder)
§ 2
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Figure 19: Injunctive norms elicited in the ultimatum game (Kimbrough and Vostroknutov| (2016))).

Figure 19 shows the injunctive norm elicited in the ultimatum game with w = 16€ (Kimbrough and|

|Vostroknutov] (2016)). The elicited norms support the main predictions of the theory.

8.3 Dictator game with different prices of giving

In this modified dictator game, dictators’ transfers are multiplied by a constant parameter m > 0 (Andreoni

land Miller| (2002))). Thus, the injunctive norm is given by

N(t) = %v(w —t) + %v(mt). (31)
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In this case, there is a trade-off between equality and efficiency as the allocations’ sum of material payoffs

are not constant. The relative weight of these two concerns depends on the relative risk aversion of v (i.e.,

RRA(t) = =4 1).

Proposition 9. Let RRA(t) = 72}’(/;(;) denote the relative risk aversion of function v at t. The most socially

appropriate transfer t* satisfies:

>0 if RRA(mt*) < 1
ot* . .
— <=0 if RRA(mt*) =1 (32)
om

<0 if RRA(mt*) > 1

Additionally, a]\ét(t) >0 forte[0,t*) and aj\(;ft) <0 forte (t*,w].

c(1=p)_q

To exemplify Proposition 10, let v(c) = j—

, where p represents the (constant) relative risk aversion of

v. In this case, the injunctive norm is given by

Lw—t)3= -1 1 (mt)t=r) -1
N(t) == =
=5ty T, (33)
which leads to L
P L— (34)
m+me
ot* —1 g
__pz> wmr (35)

om P (m+tr)2
Thus, the sign of % depends on the relative risk aversion of v. When p > 1, the most socially appropriate
transfer decreases in m. When p < 1, the most socially appropriate transfer increases in m. Finally, when

p =1, the most socially appropriate transfer does not depend on m and is equal to 3.

8.4 Dictator Game with Deserving Recipient

Several studies have shown that dictators’ transfers depend on recipients’ income and social statusﬂ An
explanation for these results is that transferring a low amount is more socially inappropriate when the recipient
is deserving. To capture this motivation, I assume that individuals consider their wealth outside the lab. For
example, if recipients are from a poorer country, dictators (from a rich country) can infer that their wealth is
higher than that of the recipients. This leads to a modified injunctive norm that depends on the wealth of the
two individuals.

N(t) = %v(wd +w—1t)+ %U(wr +t), (36)

39For example, |Brafias-Garzal (2006)) finds that dictators transfer two-thirds of their endowment when they are told that their
recipient is poor, while they give ten percent in the standard no-information condition. [Eckel and Grossman| (1996) show that
dictators’ transfers increase when the recipient is a charity. [Korenok et al.| (2008]) find that dictators’ transfers are decreasing in

recipients’ endowments.
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where wg and w, represent the dictator’s and recipient’s wealth outside the lab. The most socially appro-

priate transfer can be characterized as follows:

0 if wg —w, < —w
R if wg — w, € [—w, w] (37)
w if wg —w, >w

Three remarks are important to emphasize. First, when both individuals have the same wealth, the most
socially appropriate transfer is the equal split. This is the case when individuals are students at the same
university. Second, when dictators have higher wealth, the most socially appropriate transfer is above the equal
split and increases in the wealth difference between the individuals. Finally, when dictators have lower wealth,
the most socially appropriate transfer is below the equal split and decreases in the wealth difference between

the individuals.

8.5 Linear Public Goods Game with Heterogeneous Endowments

In the main text, I discussed the linear public goods game with homogeneous endowments. Here, I consider the
case of heterogeneous endowments (Cherry et al|(2005]) and [Hofmeyr et al.| (2007))). This is of particular interest
as adding heterogeneity in endowments may lead to different norms, such as equal contributions, proportional
contributions, and equal earnings (Reuben and Riedl (2013)) and [Kingsley| (2016])).

For simplicity, I consider the case with two individuals and two endowment levels (i.e., wyg > wr > 0). The
results for a larger number of individuals and income levels follow without complication. A strategy is a pair
H gL

z; = (zH,2F) where 2 € [0,wp] (vesp. zF € [0,wL]) is the contribution of the individual i when he has a high

» g

(resp. low) endowment. The individual 1’s (expected) material payoff is given by

1 A 1 o
(a1, x0) = ilv(wH — m{{ + A(x{{ + xé))l—kilv(wL — le + A(xf + xf))l (38)

Individual 1 has high endowment Individual 1 has low endowment

Therefore, the injunctive norm is the following;:
1 . 1 .
N(t) = iv(wH —tg + Aty +t1)) + gv(wL —tr + At +ty)). (39)

When A € (%, 1), the most socially appropriate strategy is t* = (wp,wr). Thus, the theory predicts that
the equal earnings and proportional contributions norms (with individuals contributing all their endowment)

will be perceived by individuals as more socially appropriate.

8.6 Voluntary game with extended norm

As in the linear public goods game, I restrict attention to strategy profiles Z_; € [0,1]"~! with all other n — 1

individuals volunteering the same probability y € [0,1]. In this case, the extended norm is given by

N(t,)) = (1 =7) o1~ (1 =)") =) +7(n = Dob(1 = (1 —y)" ) +bt(1—y)" ' —cy).  (40)
Universalization norm Kindness norm
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As in the linear public goods game, the kindness norm is always increasing in t as volunteering always increases
others’ (expected) material payoff, although it may be socially inefficient.
ON(t,1)

ot |t
appropriate volunteering probability in the volunteer’s dilemma is:

Proposition 10. Let t be such that = 0. Then, there exists T € (0,1] such that the most socially

e[1-(5)™,1) ifr <7
t* = (41)

1 fr=7

Additionally, (i) % >0, (i) when t* € [1 - (5 ) 1), % > 0 forte[0,t*) and aN “ <0 forte (t*,1],
ON(t,t
and (i) when t* =1, % >0 forte0,1).
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Figure 20: Normalized injunctive norms when n = 3, b = 10, ¢ = 5, y = 0.5, v(-) = 4/(:), and 7 = 0 (dashed
blue), 7 = 0.5 (dashed green) or 7 = 0.8 (dashed red).

Figure 20 shows the normalized injunctive norms in the volunteer’s dilemma for different values of 7. When

T increases, the most socially appropriate volunteering probability increases, and volunteering with high prob-

ability becomes more socially appropriate.

9 Appendix B: Mathematical proofs.

Proof. Proposition 1: Follows from n(X, X) = a and n(Y,Y) = b. O
Proof. Proposition 2: N(t) is a strictly concave function as is the sum of two strictly concave functions.
ON(t) 1, 1,
S —t) + =v/(t 42
= g w = 1) + 500, (1)

which implies that t* = ¥. Additionally, for the strict concavity of N(t), algt(t) >0 forte[0,%)and a]gt(t) 0
for t € (§,w]. O
Proof. Proposition 3: 1 distinguish between three cases: (i) N4(t*(A)) > NB(2') > NA(t,(A)), (ii) NB(z') >

NA(t*(A)) and (iii) NB(2') < NA(t,(A)).
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In (i), 2’ is neither the most nor the least socially appropriate strategy. Then, t*(A) = t*(B) and t,(A) =
t«(B), which implies that z4(x) = 2B(x) for all z € X. To see this, it is sufficient to note that 29(z) only
depends on N(t*(g)), N(t«(g)) and N(z). Finally, 25(2') € (=1,1) when N4(t*(A4)) > NB(z') > NA(t4(A))
and 2B (2') = 1 (resp. 2B(a') = —1) when NB(z') = NA(t*(A)) (resp. NB(2') = N4(t4(A))).

In (ii), 2’ is the least appropriate strategy of B. Thus, N(t*(A)) = N(t*(B)), N(t«(A)) > N(z'),
FAM*(A)) = 2B(t*(B)) = 1 and 24(t4(A)) = 2B(2’) = —1. On the other hand, 4(x) < #B(z) for all
x € X with 29(x) < 1. To see this, let N(2') = N(t4(A)) — k with k > 0. Then,

N(z) - N@')
N(t*(B)) — N(z')

)y = 2 (43)

= 2

for any k > 0.

In (iii), 2’ is the most appropriate strategy of B. Thus, N(t*(4)) < N(a'), N(tx(A)) = N(t«(B)),
FAt*(A)) = 2B(2') = 1 and 74(t4(A)) = 2B(t4(B)) = —1. On the other hand, z4(z) > zB(x) for all
x € X with 29(x) > —1. To see this, let N(2') = N(t*(A)) + k with k > 0. Then,

By _ ) _
T = AN S N@B) “
o, N@ - N@(A)
— TN(F(A) + k — N(t«(4))
< ()
for any k > 0. O

Proof. Proposition 4: As v’ >0 and w—1t + Ant is linear in ¢, t* can be computed by determining for which
values of An is w —t + Ant increasing in ¢. Thus, t* = w (w —t + Ant is strictly increasing in ¢) when An > 1,
t* = [0,w] (w—t+ Ant is constant in t) when An = 1, and t* = 0 (w —t + Ant is strictly decreasing in t) when
An < 1.

O

Proof. Proposition 5: As N(t) is a strictly concave function, I compute t* by taking the first order condition
of N(t) with respect to t.

ON(t)
ot

— ' (b1 — (1 —t)") —et)(bn(1 — )" " —¢), (45)

which implies that
C 1
t*=1—(—)»1. 46
(=) (46)

To show that t* is decreasing in n, I compute * and show that it is always negative.

’I’L

or* (%)ﬁ(n —1+nlog(:%))
on n(n —1)2 '
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Thus, the sign of aés: only depends on the sign of (n — 1 + nlog(;%)). This term can be rewritten as follows:

o
n[log(c) —log(b)] — n[log(n) — 1] — 1. (48)

Note that the first term is always negative (as b > ¢), and the second term is negative for any n > 2. Thus,
n[log(c) — log(b)] — n[log(n) — 1] — 1 < 0, which implies %= < 0.

O
Proof. Proposition 6: The injunctive norm is given by
1 1
N(z) = §v(w(el, ea) —t(e1,e2) —cler)) + §U(t(61, e2) — c(e2)), (49)

where © = (eq, ea,t(e1,€2)), e1 = 0, e2 = 0 and t(ey, ez) € [0, w(ey, e2)]. Differentiating N(x) with respect to

e1, eo and t(e1, ea) gives t¥(e1, ez) = w(e;e?) — 0(61)50(62). O

Proof. Proposition 7: The extended injunctive norm in the dictator game is given by

Nt 7) %v(t) + %(1 — yo(w —t) + T%v(w _ 9, (50)

First, I consider the two polar cases. When 7 = 0, t* = ¢ (see Proposition 2), while when 7 = 1, t* = w. When
7€ (0,1), N(t,1) is strictly concave in ¢, implying that t* can be interior (i.e., t* € (0,w)) or in the boundary

(i.e., t* = w). When t* = f € (0,w), t satisfies

%v’(f) — (1 =7)v(w—1t)=0. (51)

DN | =

By differentiating the previous expression with respect to 7, I find that £ is increasing in 7,

ot —1v'(w—1)
= = — =0, 52
or  Lv"(f) + 11— 1) (w —§) (52)

as both numerator and denominator are negative. This implies that € [%,w) (as t* = % when 7 = 0). On
ON(t,t
the other hand, a sufficient condition for having t* = w is that % > 0, as if the derivative at ¢t = w is
t=w

non-negative, it means that the derivative at any ¢ < w is also non-negative (for the strict concavity of N (t,1)).

This implies that can not be satisfied. This condition can be expressed as:

v'(w) = (1= 7)0'(0) =0, (53)
which is equivalent to
v'(w) _
>1-— =T7. 54
’ v ~ " &9
For the (strict) concavity of v, v/(0) > v'(w) > 0 which implies 7 € (0,1). O

Proof. Proposition 8: The extended injunctive norm in the linear public goods game is given by
N(t, D) = (1 — )o(w —t + Ant) + 7(n — Do(w —y + (n — 1) Ay + At). (55)

First, I consider the case with An > 1. When An > 1, the two terms of N(t, t) are increasing in t. When
An = 1, the first term does not depend in ¢, while the second term is strictly increasing in ¢. In both cases,

t* =w VT e [0,1].



Now, I consider the case with An < 1. In this case, the first term is strictly decreasing in ¢, while the second
term is strictly increasing in ¢. Note that N (t, 1) is strictly concave in t as it is the sum of two strictly concave

functions. When t* = £ € (0,w) is interior, £ satisfies:
(1 — 1) (w—1+ And) (=1 + An) + 7(n — D)v'(w — y + (n — 1) Ay + ADHA = 0. (56)

By differentiating the previous expression with respect to 7 and isolating g—f, I find that

(if _ v (w— 1+ Anf)(An — 1) — v/ (w — y + (n — 1Ay + Al))A(n — 1)
or v"(w — T + Ant)(An — 1)2(1 —7) + 0" (w—y + (n— 1Ay + Al))A%(n — 1)1

>0, (57)

as both numerator and denominator are negative. On the other hand, the sufficient conditions for having
ON(t,T ON(t,1
ON(H?) < 0 and (ii) (t,%)

at t=0 at t=w
and t* = 0, while in the second case N(t,7) is increasing in ¢ and t* = w.

t* =0 and t* = w are (i) > 0. In the first case N(t,1) is decreasing in ¢

The first condition can be expressed as:
(1 — 7' (w) (=14 An) + 7(n — 1)’ (w —y + (n — 1)Ay)A <0, (58)

which is equivalent to:

] v (w)(1 - An) ]
v (w)(1— An) + (n — 1) Av'(w —y + (n — 1) Ay)

T <

T (59)

Note that v/(w)(1 — An) > 0 and (n — 1)Av'(w —y + (n — 1)Ay) > 0 imply that 7 € (0,w). On the other hand,

the second condition can be expressed as:
(1 — ) (Anw)(=1 + An) + 7(n — D' (w — y + (n — 1) Ay + Aw)A > 0, (60)

which is equivalent to:

v (Anw)(1 — An)

T> — = = ~ = =T7. (61)

v'(Anw)(1 — An) + (n — D) Av(w —y + (n — 1) Ay + Aw)
In this case v/(Anw)(1 — An) and (n — 1)Av'(w —y + (n — 1) Ay + Aw) > 0 imply that 7 € (0, w). O
Finally, to show that 7 > 7, I define 7 = AJFLB with A = v/(Anw)(1 — An) and B = (n— 1)Av' (w —y + (n —
1)Ay + Aw) and 7 = CJrLD with €' = v/(w)(1 — An) and D = (n — 1)Av'(w — y + (n — 1)Ay). Showing 7 > T

is equivalent to show that A x D > C' x B. For the strict concavity of v and for An < 1, (i) A > C and (ii)
D > B, which gives the result.

Proof. Proposition 9: The injunctive norm is given by
1 1
N(t) = §v(w —t)+ §v(mt), (62)
where m > 0. When ¢* is interior, then it satisfies
1 / % 1 / *
2V (w—t )_51) (mt*)m = 0. (63)
To determine %, I differentiate the previous expression with respect to m:
ot* ot*

—v"(w — t*)a—m — 0" (t*m)(t* + a—mm)m — o' (mt*) =0, (64)
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which gives
ot —(mt*v"(mt*) + v’ (mt*))
om — (m2v”(mt*) + " (w — t¥))’

(65)

As v"” < 0, the sign of f;t depends on the sign of mt*v”(mt*) + v'(mt*). Using simple algebra, I obtain the

result:

mt*v" (mt*) + o' (mt*) = (66)

v’ (mt*)
= (i) (V" (mt*)mt* + o' (mt*)) = (67)

t*vl/(mt*)

= (mt*) (1 + T 68
v (mt*) (1 + o i) ) (68)
= v'(mt*)(1 — RRA(mt")), (69)
where RRA(mt*) = —%. Therefore, t* is increasing in m when RRA(mt*) < 1, decreasing in m
when RRA(mt*) > 1 and constant in m when RRA(mt*) = 1. O

Proof. Proposition 10: The extended injunctive norm in the volunteer’s dilemma is given by

N1 = (1—=7)vb1—(1=t)") —ct) (70)
+ 7(n—1Dvb(1 - (1- y)"_l) +bt(1 —y)" "t —cy).
First, I consider three polar cases. When 7 = 0 or when y =1, t* =1 — (ﬁ)ﬁ (see Proposition 5), while when

T=1,t*=1.
When 7 € (0,1) and y € [0,1), N(t,1) is strictly concave in t. Thus, t* can be interior (i.e., t € (0,1)) or in

the boundary (i.e., t = 1). When t* = { € (0,1), { satisfies % = 0, or equivalently
t=t
(1= (b1 - (1—DH") — cb)(nb(1 — )" —¢) (71)

+ T (b= (=D —y)" ) —eyb((1—y)" ") =0.
By differentiating the previous expression with respect to 7 and isolating g—f, I get
ot _ o (b(1=(1=H)™)—ch) = (n=1)b(1=y)" "' (b(1—-(1—H) (1=y)" ") —cy)

0T T (=) (b(1—(1—)")—ct) (nb(1—)" 1 —¢) — (1—7)bno’ (b(1—(1—£)" ) —cf) +7(n—1)v" (b(1— (1—8) (1—y) "~ L) —ey) (bi(1—y)n—1)
(72)

The denominator of the previous expression is negative, and therefore the sign of % depends on the sign of
V(b= (L= D)") = el) = (n = b1 — )" WL - (L= DL -y)" ) —ey), (73)

As { is an interior solution, must be satisfied, implying that

(= Db —y)" b1 - (=D -)") —ey) (74)

—(n = 1)b(1 — )" (b1~ (1 - D1 —y)" ") —ey) <O

Thus, % 0, which implies that € [1 — (—) 1) (as t* =1~ (i)ﬁ when 7 = 0). On the other hand,
aN( 1)

a |,

a sufficient condition for having t* = 1 is that > 0, as if the derivative at t = 1 is non-negative,

Il
—
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the derivative at any ¢ < 1 is also non-negative (for the strict concavity of N(t,%)). Therefore, cannot be

satisfied. This condition can be expressed as:

~(L =7 (b(1 = )(e) + 7(n = ' (b= ey)b((1 = )" ") > 0, (75)
which is equivalent to
7> V(b c)e =7 (76)
v'(b—=¢)(c) + (n = Dv'(b —ey)b((1 —y)" )
Note that /(b — ¢)e > 0 and (n — 1)v/(b— cy)b((1 — y)" ") > 0 implying 7 € (0, 1). O

Proof. Corollary 3: Let z,(t) € [—1,1] be the normalized appropriateness of strategy ¢ for an individual with
type 7 € [0,1]. This is computed with the extended norm N(¢,%) in (23) and the normalization function in (6).

Corollary 3 is equivalent to show that for any ¢t # 3 and so > s

sozo(%) +(1—so)zr(m) > s020(t) + (1= 80)2 (1) (77)

2

L 1
Average normalized appropriateness of %

1
Average normalized appropriateness of ¢

This is evident for any ¢ # ¢ with z,(f) < ZT(%)H Thus, I restrict attention to the ¢ # § with z,(t) > 2-(%).
Given that z(%) = 1, (77) is given by

so > Z.,.(t) - ZT(%)

Tt + 20 s(t, 7). (78)

z(3)
Then, I define s(7) = argmax,c[o ., s(t,7) and show that s(7) € (0,1) for any 7 € (0,1]. To do so, note that
both numerator and denominator of (78)) are positive (as (i) z-(t) > z-(%), and (ii) 20(t) < 1). On the other
hand, 1 — z0(¢) > 0 implies

1— z(t) + 2 () 727(%) > 2, (t) fzf(%). (79)
These two observations show that s(7) € (0,1). Finally, defining s = argmax, (o 1) $(7) shows the result. O

407f types 7 find % more socially appropriate than ¢, then the average appropriateness of % is larger than the one of ¢ for any

So € [O, 1].
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10 Appendix C: Lab Experiment

10.1 Social appropriateness ratings

The following tables display the number of participants that selected a given rating in the experiment.

Action  VSI SI SSI S5A SA  VSA
Give 0€ 9 3 2 2 2 0
Give 1€ ™ 20 1 7 1 0
Give 2€ 25 36 16 13 11 2
Give 3€ 0 26 29 20 15 3
Give 1€ 1 9 33 29 17 11
Give HE€ 0 1 ] 22 23 52
Give 6C 2 3 10 26 30 32
Give 7€ ] 8 12 10 34 34
Give 8C T 6 7 8 19 46
Give 9€ 6 13 3 7 8 a6
Give 10€ 24 7 3 6 D 08

Dictator game with exogenous inequality (N

Action VSIS SSI S5A SA  VSA
Give 0C 9 7 2 0 0 1
Give 1€ 62 27 7 2 1 1
Give 2C T 34 10 23 8 18
Give 3C ] 21 22 26 17 9
Give 4C ] 3 26 32 21 13
Give HC 2 2 D 29 21 11
Give 6C ] 6 12 17 26 33
Give 7C 9 12 12 7 24 36
Give 8C 16 13 8 1 16 43
Give 9C 24 8 7 2 9 50
Give 10€ 29 6 3 2 7 h3

Dictator game with endogenous inequality (N

100)

Figure 21: Dictator game with inequality

103)
Action VST SI SSI SSA SA VSA
GiveOC 73 8 8 4 1 5
GivelC 41 33 8 11 6 0
Give2C 10 48 22 13 6 0
Give3€ 5 18 45 22 8 1
GivedC 4 3 22 43 23 4
Give5¢ 1 2 5 13 31 47
Give6€C 4 4 11 15 27 38
Give7€¢ 6 7 11 10 25 40
Give8C 8 13 6 9 18 45
Give9¢ 15 7 10 5 11 51
Givel0C 23 3 8 4 5 56

Dictator works (N = 99)

Action  VSI SI SS5I SSA SA  VSA
Give 0C 97 3 2 1 0 1
Give 1€ 86 11 1 2 2 2
Give 2C 64 26 6 1 3 1
Give 3C 42 41 10 T 3 1
Give 4C€ 285 33 2B T T 1
Give HC 8 9 26 29 16 16
Give 6C 8 6 12 3 33 10
Give 7€ 8 2 10 25 48 11
Give 8C 7 3 1 15 4141 27
Give 9C 7 1 3 11 20 45
Give 10C 8 2 D 1 8 7T

Recipient works (N = 104)

Figure 22: Dictator game with earnings
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|| Action VSI ST SSI SSA SA  VSA || ” Action VSI ST SST SSA SA  VSA “

0€ Public Good 71 11 4 51 2 7 0€ Public Good 63 12 8 2 3 15
2€ Public Good 7 60 10 12 10 1 2€ Public Good 5 56 10 13 16 3
4€ Public Good 1 4 57 24 12 2 4€ Public Good 2 4 5l 27 16 3
6€ Public Good 2 1 6 53 32 6 6€ Public Good 2 1 13 62 21 4
8€ Public Good 2 6 1 3 61 27 8€ Public Good 2 17 4 7 61 12
10€ Public Good 8 6 1 3 6 76 10€ Public Good 16 6 3 5 5 68
Efficient public goods game (N = 100) Inefficient public goods game (N = 103)
Figure 23: Linear public goods game
H Action VSI SI SSI SSA SA VSA H Action VSI SI SSI SSA SA VSA
Volunteer 0% 61 19 6 4 2 10 Volunteer 0% A8 19 9 4 3 8
Volunteer 20% 4 49 23 10 11 o Volunteer 20% 1 53 19 11 11 6
Volunteer 40% 1 2 53 24 15 7 Volunteer 40% 1 1 45 33 14 7
Volunteer 60% 0 1 6 H8 28 9 Volunteer 60% 0 3 9 5l 28 10
Volunteer 80% 0 5 2 9 73 13 Volunteer 80% 0 12 7 6 55 21
Volunteer 100% 6 2 2 8 10 74 Vohmteer 100% 13 3 2 3 11 69
Volunteer’s dilemma with 3 group members. (N = Volunteer’s dilemma with 16 group members. (N
102) = 101)
Figure 24: Volunteer’s dilemma
Action VSI SI SSI SSA SA VSA Action VSI ST SSI SSA SA  VSA
Choose S 4 0 3 6 21 68 Choose S 2 3 [ 10 22 58
Choose I 21 23 26 15 10 7 Choose H 22 17 21 21 13 7
Stag hunt 1 (N = 102) Stag hunt 2 (N = 101)
Figure 25: Stag hunt game
Action VSI SI SSI SSA SA VSA Action VSI SI SSI SSA SA VSA
Choose A 9 0 0 4 19 75 Choose A 4 0 0 6 19 T4
Choose B 42 18 15 6 10 9 Choose B 43 22 13 7 11 7
Coordination 1 (N = 100) Coordination 2 (N = 103)
Figure 26: Coordination game
Action VSI SI SSI SSA  SA VSA Action VSI SI SSI SS5A SA VSA
Choose C 2 3 4 14 25 oh Choose C | (] 2 12 28 48
Choose D 20 21 25 14 14 9 Choose D 15 26 25 15 10 9
Prisoner’s dilemma 1 (N = 103) Prisoner’s dilemma 2 (N = 100)

Figure 27: Prisoner’s dilemma
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10.2 Secondary and Robustness Tests

I this section, I conduct secondary tests detailed in the pre-registration not included in the main text and several
robustness checks.

10.2.1 Linear public goods game

Regression Tables

Dependent Variable: Social appropriateness
(1) (2) (3) (4)
Efficient PGG  Efficient PGG Inefficient PGG Inefficient PGG

Action 0.143*** 0.143%** 0.103*** 0.105%+*
(0.011) (0.011) (0.014) (0.014)
Male - -0.079** - 0.059
- (0.038) - (0.044)
Age - 0.009 - 0.022
- (0.006) - (0.014)
Rule_Following - -0.003 - 0.001
- (0.002) - (0.003)
Constant -0.628%** -0.756%** -0.455%%* -0.944***
(0.061) (0.139) (0.072) (0.280)
Observations 600 594 618 612

Standard errors clustered at the individual level (in parentheses)

% p<0.01, ** p<0.05, * p<0.1

10.2.2 Volunteer’s Dilemma

Test 1: More than half of the subjects evaluate y = 1 as “Appropriate to some extent”.

For each variant, I conduct the following one-sided paired comparison t-test:
Hy: fyzl(Appropriate)(Variant) =05
Ha : fy—1(Appropriate)(Variant) > 0.5
I find that in VD & (resp. VD 16), 90% (resp. 82%) of the subjects evaluate y = 1 as “Appropriate to some
extent”. This is statistically higher than 50% (p < 0.0001 in both cases).
Test 2: Less than half of the subjects evaluate y = 0 as “Appropriate to some extent”.
For each variant, I conduct the following one-sided paired comparison t-test:
Ho : fy—o(Appropriate)(Variant) = 0.5
Hy fy:o(Appropriate)(Variant) <05
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I find that in VD 3 (resp. VD 16), 15% (resp. 14%) of the subjects evaluate y = 1 as “Appropriate to some
extent”. This is statistically lower than 50% (p < 0.0001 in both cases).

10.2.3 Coordination game

Test 1: More than half of the subjects evaluate y = X as “Appropriate to some extent”.

For each variant, I conduct the following one-sided paired comparison t-test:

Hy: fyzx(Appropriate)(Variant) =0.5
Hy : fy—x(Appropriate)(Variant) > 0.5

I find that in Coordination 1 (resp. Coordination 2), 98% (resp. 96%) of the subjects evaluate y = X as
“Appropriate to some extent”. This is statistically higher than 50% (p < 0.0001 in both cases).
Test 2: Less than half of the subjects evaluate y = Y as “Appropriate to some extent”.

For each variant, I conduct the following one-sided paired comparison t-test:

Hy : fy—y (Appropriate)(Variant) = 0.5
Hy : fy—y (Appropriate)(Variant) < 0.5

I find that in Coordination 1 (resp. Coordination 2), 25% (resp. 24%) of the subjects evaluate y = Y as
“Appropriate to some extent”. This is statistically lower than 50% (p < 0.0001 in both cases).
10.2.4 Stag hunt game

Test 1: More than half of the subjects evaluate y = S as “Appropriate to some extent”.

For each variant, I conduct the following one-sided paired comparison t-test:

Hy : fy—s(Appropriate)(Variant) = 0.5
Hay : fy—s(Appropriate)(Variant) > 0.5

I find that in Stag Hunt 1 (resp. Stag Hunt 2), 93% (resp. 89%) of the subjects evaluate y = S as “Appro-
priate to some extent”. This is statistically higher than 50% (p < 0.0001 in both cases).
Test 2: Less than half of the subjects evaluate y = H as “Appropriate to some extent”.

For each variant, I conduct the following one-sided paired comparison t-test:

Hy : fy:H(Appropriate)(Variant) =0.5
Hy fy:H(Appropriate)(Variant) <0.5

I find that in Stag Hunt 1 (resp. Stag Hunt 2), 31% (resp. 40%) of the subjects evaluate y = H as “Appro-
priate to some extent”. This is statistically lower than 50% (p = 0.0001 and p = 0.0292, respectively).
10.2.5 Prisoner’s Dilemma

Test 1: More than half of the subjects evaluate y = C' as “Appropriate to some extent”.

For each variant, I conduct the following one-sided paired comparison t-test:

55



Hy : fy—c(Appropriate)(Variant) = 0.5
Ha : fy—c(Appropriate)(Variant) > 0.5

I find that in Prisoners Dilemma 1 (resp. Prisoners Dilemma 2), 91% (resp. 88%) of the subjects evaluate
y = C as “Appropriate to some extent”. This is statistically higher than 50% (p < 0.0001 in both cases).
Test 2: Less than half of the subjects evaluate y = D as “Appropriate to some extent”.

For each variant, I conduct the following one-sided paired comparison t-test:

Hy - fy:D(Appropriate)(Variant) =05
Hay : fy—p(Appropriate)(Variant) < 0.5

I find that in Prisoners Dilemma 1 (resp. Prisoners Dilemma 2), 35% (resp. 34%) of the subjects evaluate
= D as “Appropriate to some extent”. This is statistically lower than 50% (p = 0.0019 and p = 0.0006,

respectively).

11 Appendix D: Comparison with Kimbrough and Vostroknutov
(2023)

In this section, I compare the proposed theory with the one introduced in [Kimbrough and Vostroknutov| (2023)
(hereafter KV). I first describe their theory and then discuss several differences. Two considerations are impor-
tant to emphasize. First, I only provide a summarized description of their theory. For a more detailed version,
I refer the reader to the corresponding paper. Second, I do not intend to conduct a horse race between the

theories but rather show that they have different predictions in several settings.

11.1 KV’s theory

The theory introduced in KV grounds injunctive norms in the psychology of dissatisfaction. The dissatisfaction
with a particular outcome is defined relative to all feasible outcomes. Intuitively, an individual is dissatisfied
with the outcome x € C' if he could have obtained a higher utility with another feasible outcome. The authors
define an outcome’s social appropriateness to be inversely proportional to its aggregate dissatisfaction.

To obtain the injunctive norm proposed in KV, let
di(ui(x),ui(y)) = max{u;(y) — ui(x),0}. (80)

represent individual ¢’s dissatisfaction with consequence x because of possibility y.
Therefore, given a set of consequences C, individual i’s aggregate dissatisfaction with a consequence z is
given by

D;(z|C) = Z di(ui(x),u;(y))- (81)
yeC\{z}
Finally, the overall dissatisfaction with an outcome z is defined as the weighted sum of all individual’s
dissatisfactions:
D(z|C) = Z w; D;(z]|C), (82)

ieN
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where w; represents individual i’s social weight. Given the previous definitions, the authors propose the
following injunctive norm:

Definition 1. For an environment (N, C,u, D), call n: C' — [—1, 1], defined as
n(z|C) = [-D(z|C)],

where [—D(z|C)] is the linear normalization of —D to the interval [—1,1], a norm function associated with
(N,C,u, D). If D is a constant function, set no(z) =1 for all x € C.

Therefore, n(x|C) is inversely proportional to D(z|C') and normalized to the interval [—1,1]. Fixing C, the
larger n(x|C), the more socially appropriate outcome z is, with n(x|C) = 1 (resp. n(z|C) = —1) being the most

(resp. least) socially appropriate outcome.

11.2 Different predictions with KV’s theory

As I mentioned in the introduction, KV’s theory focuses on outcomes’ social appropriateness, while the proposed
theory does so at the strategy level. Therefore, this section mainly focuses on dictator and allocation games,
where both outcomes and strategies coincide.

Consider a situation where individual A has to choose between several feasible allocations C = {C1, Cs, ..., Ck},
where C; = (a;, b;) determines the material payoffs of individuals A and B. All these allocations have a constant
efficiency (i.e., a; + b; = aj + b; for any i € {1,...,k} and j € {1,..., k} with i # j).

KV’s theory predicts the most socially appropriate consequence is the midpoint consequence: the consequence
that has an equal number of better and worse consequences for both individuals (see Proposition 6 in KV).
On the other hand, the proposed theory predicts that when allocations have the same payoff efficiency, the
most socially appropriate allocation is the one with the lowest difference in material payoffs between the two
individuals (see Section 5.2.1).

This has important implications for the predictions of both theories in dictator and allocation games. For
example, in the standard dictator game with w = 10 and x € [0,10]. Both theories predict that t* = 5.
However, KV’s prediction is driven by the availability of the transfers above (and below) the equal split. If we
consider a modified dictator game with w = 10 and = = [0, 5] (resp. z = [5,10]), KV’s theory predicts that the
most socially appropriate allocation is t* = 2.5 (resp. t* = 7.5), while the proposed theory still predicts t* = 5
in both cases. To my best knowledge, this prediction remains untested.

The same occurs if we consider the modified dictator game in [List| (2007) (see Section 5.2.1). In this case,
KV’s theory predicts (as does the proposed theory) that low transfers are more socially appropriate when
dictators can take from recipients’ endowments. However, when the dictator’s choice set changes, so does the
most socially appropriate transfer predicted in KV. In the modified dictator game in |[List| (2007)) (i.e., w = 5
and 1$ of taking option), KV predicts t* = 2 for the modified dictator game (see Figure 6 in KV). However,
the elicited norms in [Krupka and Weber| (2013) show that the most socially appropriate transfer is t* = 2.5
(see Figure 9). Similarly, |[Ellingsen and Mohlin| (2023|) show that the equal split is the most socially appropriate
action in all the variations of the dictator game with taking option they consider (see Figure 4 in [Ellingsen and

Mohlin| (2023)). This is in line with the proposed theory, but not with the one in KV.
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Following the same reasoning, one could derive different predictions between the two theories in dictator
games where (i) allocations have different efficiency or (ii) there is an earnings phase.

As mentioned in the introduction, the comparison between the two theories in other situations is challenging
as outcomes and strategies do not coincide. In this case, one could try to distinguish between the theories by
studying if the social appropriateness of the different strategies changes with the decision makers’ beliefs with
respect to others’ behavior. While the proposed theory predicts that the injunctive norm is unaffected by the

decision-maker’s beliefs, this could not be the case in KV. I leave this as an open avenue of research.
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