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four games persists with controls for college major and demographics. This pattern
replicates itself only with empathic concern, not the other empathy subscales. We
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sexes share so that the most empathic men act as prosocially as do women.
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Empathy, Gender, and Prosocial Behavior

1. Introduction

Philosophers and psychologists have long stressed the importance of empathy in
engendering prosocial values and actions. The moral sentimentalists, David Hume and
Adam Smith, argued that “sympathy” is a key determinant of moral values. More recently,
feminists have identified empathy as an important element in the ethics of care (Folbre,
2001; Held, 2006; Noddings, 1984). Psychologists have long studied empathy; for
example, the “empathy-altruism” hypothesis of Batson (1991, 2011a, 2011b) posits that
empathy leads to altruistic motivation that results in prosocial behaviors, and there is a
substantial amount of empirical evidence supporting this hypothesis. Much of the
literature also finds that women are more empathic and more prosocial than men.

If empathy promotes prosocial actions and if women are more empathic than men,
a reasonable hypothesis is that greater empathy leads women to exhibit more prosocial
behavior than men. Empathy has been suggested as a partial explanation for gender
differences in other-regarding behavior, but empirical work has not adequately tested this
hypothesis. In this paper, we utilize a set of economic games that allow for other-
regarding decisions and investigate whether gender differences in empathy can help us
better understand gender differences in prosocial behavior in the games. We use an
instrument to measure empathy that is well-established in the psychology literature
(Davis’s Interpersonal Reactivity Index, IRI) and focus on both the total empathy score
and specific types of empathy (empathic concern, perspective-taking, fantasy, and personal

distress) to examine the effects of empathy on behavior in dictator, public goods, and trust



games and to examine the role played by empathy in generating the gender differences that
are found.

We find that in all of the games, once empathy is accounted for, gender differences
in prosocial behavior become insignificant. That is, more empathic men act as prosocially
as do women. Empathy has a large positive and significant effect on amount sent in all
games with the exception of the trust game where empathy has a strong effect on the
amount returned. When empathy is divided into its four subscales, only empathic concern
has a consistent effect on prosocial behavior and consistently reduces the effect of gender
on prosocial behavior.

In the following section we discuss the literature that provides the basis for our
hypothesis. We provide evidence that supports the following “stylized facts:”

e Empathy leads to prosocial behavior.
e \Women are more empathic than men.
e Women act more prosocially than men in economic games.
Based on this evidence, we generate and test our hypothesis:
e Greater empathy is an important personality characteristic that leads women

to act more prosocially than do men in economic games.

2. Empathy, Prosocial Behavior, and Gender
2.1. Defining and Measuring Empathy

A difficulty in analyzing empathy and behavior results from the lack of agreement
on how empathy is defined. The word itself is of somewhat recent vintage; the moral
philosophers used the word “sympathy” to indicate a trait similar to what we today call

“empathy”. Empathy can be cognitive or affective: the former is knowing what the other



thinks or feels (Theory of Mind), while the latter is sharing the feelings of the other.
Empathy may include an element of feeling for (not just feeling like) the other, sometimes
this is called compassion, sympathy, or empathic concern (Batson, 2011a, 2011b; Singer &
Tusche, 2014; Zaki & Ochsner, 2012).

Batson (2011b) provides a useful taxonomy by identifying eight concepts of
empathy that have been used in the literature: knowing another person’s internal state
including his or her thoughts and feelings, adopting the posture or matching the neural
responses of an observed other, coming to feel as another person feels, intuiting or
projecting oneself into another’s situation, imagining how another is thinking or feeling,
imagining how one would think and feel in the other’s place, feeling distress at witnessing
another person’s suffering, and feeling for another person who is suffering (empathic
concern). He concludes that empathic concern is the most important type of empathy in
motivating prosocial behavior.

The measurement of empathy is difficult because it is an internal state and has a
“multidimensional” nature (Batson, 1991, 2011a, 2011b; Davis, 1980, 1983). In principle,
it would be best to have an objective test, an outside observer, or a physiological
measurement to assess an individual’s empathy. In practice, however, empathy is usually
measured by questionnaires or anecdotal situations where subjects indicate the extent to
which they are characterized by or agree with certain statements or stories. Two such self-
report instruments that have been widely utilized are the Interpersonal Reactivity Index,
IRI (Davis, 1980, 1983, 1994) and the Empathy Quotient, EQ (Baron-Cohen and
Wheelwright, 2004). Such measures of empathy are subject to the obvious shortcomings

of all self-reported measures: people may not really know the truth about what they are



reporting, they may prefer not to reveal information, or they may be dishonest. And these
biases may characterize different groups of people in different ways. For example, men
may be less willing to admit to thoughts, feelings, or actions that they consider to be
“feminine” and vice-versa for women. Since empathy and some behaviors associated with
it might be considered “feminine” in U.S. culture, men may report answers that result in
lower scores on self-reported measures of empathy than do women.

In spite of the shortcomings of self-report measures of empathy, to date there is no
unequivocally superior way to measure this internal and multidimensional quality. One
alternative approach is to evaluate how well subjects are able to read faces or the
expressions in eyes (Baron-Cohen et al. 1997, 2001; Hall, 1978). While this is useful in
that it is a test rather than self-report, it measures a very narrow aspect of cognitive
empathy (the ability to read facial cues) but not affective empathy. Another approach
(Ickes, 1993, 1997; Ickes et al. 2000), has subjects watch videos of people interacting,
asking them to assess what those in the videos were thinking or feeling at various points in
the conversation. This measure of “empathic accuracy” also tends to focus on cognitive
rather than affective aspects of empathy. To measure empathy in children who may be less
able to self-report empathy, Eisenberg and Fabes (1990, 1991) used heart rate, skin
conductance, and facial responses to supplement self-reported empathy. The neuroscience
literature using brain imaging (fMRIs) provides a substantial amount of evidence that there
is overlap in affective brain circuits that respond to one’s own emotions (e.g. pain, disgust,
or pleasure) and emotions experienced by others (Fan et al. 2011; Jabbi et al. 2007; Lamm
et al. 2011; Singer et al. 2004, 2006; Singer & Fehr 2005; Singer & Tusche 2014; Zaki &

Ochsner 2012). Brain imaging holds the promise of being able to provide objective, third-



person measures of the multidimensional aspects of empathy, however, at this point in
time, self-reported empathy scales such as the IRl and EQ are used to validate the
neurological measures, suggesting that the self-reported surveys are considered to be a

valid way to measure empathy.

2.2. Empathy and Prosocial Behavior

The long-held philosophical view that empathy and sympathy motivate prosocial
behavior has received a substantial amount of empirical support. Psychologists distinguish
between situational or state empathy, which refers to empathy for a particular other
experiencing a particular distress at a particular time, from dispositional empathy, which is
a personality characteristic or more general way of being or acting. Much of the
psychology literature focuses on state empathy. Subjects are induced to feel empathy
(exposed to a story or video of a person in a painful situation or asked to imagine how
someone in a difficult position feels), empathy is measured (self-report, facial expressions,
heart-rate decrease, skin salience), and then helpful responses are observed (e.g. running
errands for the person, doing a task to raise donations, taking on painful shocks in place of
the other, etc.). Studies of dispositional empathy often use a self-reported measure such as
the IRI or the EQ to measure empathy and connect this to prosocial behavior. There is
strong evidence that greater empathy (both situational and dispositional) is connected to
more prosocial behavior (Batson, 2011a; Batson et al. 2015; Davis, 2015; Eisenberg &

Miller, 1987; Hein et al. 2010).



Economists have begun to consider the role of empathy in motivating behavior?
and some of this work has used games utilized in experimental economics. Empathy is
found to be an important indicator of prosocial behavior in the dictator game (Artinger et
al. 2014; Edele et al. 2013), ultimatum game (Hoffman et al. 2000), prisoner’s dilemma
games (Batson & Ahmad, 2001; Batson & Moran, 1999), and early rounds of a social
dilemma game (Rumble et al. 2010). There are a few studies that do not find a consistent
link between empathy and cooperative or prosocial behavior, for example, in a repeated
prisoner dilemma game (Sautter et al. 2007), solidarity game (Buchner et al. 2007; De
Oliveira et al. 2014), ultimatum game (Artinger et al. 2014), and trust game (Pelligra,
2011). These divergent findings may be due to differences in game structures causing
empathetic motivation to be outweighed by strategic or reciprocal considerations in some

Cases.

2.3. Gender and Empathy

The empirical evidence largely supports the view that women are more empathic
than men as measured by: self-reported questionnaires (Baron-Cohen & Wheelwright,
2004; Davis, 1980, 1994), reading faces or motor cues of others (Hall, 1978; McClure,
2000), reading eyes (Baron-Cohen et al. 1997, 2001; Kirkland et al. 2013), and in some
studies of empathic accuracy (Ickes et al. 2000). The neuroscience literature using fMRIs
of brain activity also finds gender differences in empathy (Christov-Moore et al. 2014;

Derntl et al., 2010; Schulte-Rdither et al. 2008; Singer et al. 2006,). Chakrabarti and

! See, for example, Andreoni et al. 2017; Andreoni & Rao, 2011; Grohn et al. 2014; Kirman and Teschl
2010; Molnar-Szakacs, 2011; Singer & Fehr, (2005). Earlier papers on “social distance” implicitly support
the role of empathy in eliciting prosocial behavior (Bohnet & Frey, 1999; Charness & Gneezy, 2008;
Hoffman et al. 1996).



Baron-Cohen (2006) attempt to explain why women might be more empathic than men.
While some authors question findings that women are more empathic than men (Eisenberg
& Lennon, 1983, Ickes et al. 2000, Klein & Hodges, 2001), the bulk of the literature

supports the conclusion of greater empathy in women than men.

2.4. Gender and Prosocial Behavior

The issue of whether men or women are more prosocial is a complex one. Itis
likely that it depends on context and social norms.? We focus here on the economic games
that are analyzed in our experiments in this paper.

Eckel and Grossman’s (2008) survey on gender differences in economic decisions,
concludes that when there is no risk, such as in dictator games, women are more generous
than men. While there are some papers that do not find that women send more in dictator
games (see the survey in Kamas and Preston 2015), most studies tend to find that women
give more than men or there is no significant difference; rarely is it found that men are
significantly more generous than women in dictator games.?

Contributions in a public goods game are prosocial in that the amount sent is split
equally among the group with no strategic benefit to oneself of sending more. Croson and
Gneezy (2009) cite two studies that find men contribute more, one where women
contribute more, and four where the difference is insignificant. Therefore, there is little or

no evidence that women behave more prosocially in this game than men.

2 Croson & Gneezy (2009), Eckel & Grossman (2008), and Kamas & Preston (2015) summarize gender
differences in preferences and behavior in the experimental economics literature.

3 There is a substantial literature on gender differences in charitable giving, much of which finds that women
give more to charity than men (Barclays Wealth, 2009; Mesch, 2010; Mesch et al. 2006; Piper and Schnepf,
2008).



Offers in trust games are a combination of other-regarding preferences to share
payoffs and strategic self-interest in the expectation that the other player will return more
than has been sent. Croson and Gneezy (2009) cite eleven studies where men send
significantly more than women, seven where the difference is not significant, and two
where women send more than men. While this might be interpreted as women have less
trust in the other or lower other-regarding preferences, Kamas and Preston (2015) conclude
that instead this difference occurs because women are more often inequality averters and
an equal outcome can be ensured with an offer of $2.50 (given a $10 stake with the amount
sent multiplied by 3, each player ends up with $7.50) while men are more often efficiency
maximizers who relish the increase in total payoffs resulting from sending larger amounts.
The amount returned in trust games is a better measure of prosocial preferences because
there is no strategic payoff for sending more nor is there an increase in total payoffs.
Croson and Gneezy (2009) cite seven studies where women return significantly more than
men, ten where the difference is not significant, and one where men return more than

women. Therefore, women return more or similar amounts as men in the trust game.

2.4. Empathy, Gender, and Prosocial Behavior

There are several economic studies that show that after nudging to induce
situational empathy, women make more prosocial decisions than men (Van Rijn,
Quifiones, & Barham 2018; Czap et al. 2014; Khachaturyan & Czap, 2016). The paper
most closely related to this one, Willer, Wimer, & Owens (2015), posits that empathy may
help explain gender differences in giving to charitable organizations in a dictator game.
They measure empathy as the degree to which participants agree with the statement, “I am

often quite touched by things that I see happen.” They find that empathy is positively



related to participants’ stated willingness to give to a (fictitious) poverty-relief organization
and that including this empathy measure in regressions reduces the size of the gender effect
and eliminates its significance. We extend this work by using a more comprehensive
measure of empathy, the Davis Interpersonal Reactivity Index (IRI), which consists of 28
statements measuring both cognitive and affective empathy. The statements are
categorized into four different types of empathy: empathic concern, perspective taking,
fantasy and personal distress. This provides more nuanced measures of different aspects of
empathy (see description below). While the empathic concern scale includes their
statement as one of the seven, the scale is richer because it includes questions that focus
specifically on fairness and on feelings towards other people. We evaluate the effects of
empathy on prosocial behavior in several economics games that enable us to consider how
empathy influences behavior in various types of economic decision-making, not just
charitable giving. And our giving game offers two very different types of charities, one
that is directed to aiding people in distress (Feeding America) and another that focuses on
supporting people in creating income earning activities (Accion USA). These allow
subjects to make donations that have very different outcomes. Finally, our experiments
use real money payouts so the participants are actually giving up money that they could
keep (incentivized decision-making). It is much easier to say you will give away money
than to actually do it. For example, if one wants to make a good impression on others or to
feel good about oneself, this objective is achieved at zero cost if real money is not

involved.



3. Methodology and Experiments

In summary, the empirical evidence supports the stylized facts that empathy leads
to prosocial behavior and that women are more empathic and act more prosocially than
men. In our experiments, we test the hypothesis that differences in empathy are associated
with gender differences in prosocial behavior in games. We represent this hypothesis with

an empirical model of prosocial behavior by individual i:

Prosocial Actioni= po + p1Female;i + p.Empathyi + 8Xi + &i

where Xi is a vector of controls for individual i. If female and empathy were included
separately in the equation with no inclusion of controls, their coefficients would be
positive. However, because of the expected correlation between empathy and sex, it is
possible that one or both of these coefficients may lose significance with the inclusion of
both variables in the equation. If greater empathy is responsible for the more prosocial
behavior of women rather than sex per se, we would expect that B2 would be positive and
significant and 1 would be insignificant. At the same time, we acknowledge that there
may be other personality characteristics that are associated with empathy that could also
contribute to prosocial behavior. However, our focus here is to determine whether it is sex
per se that accounts for the gender differences in prosocial behavior; therefore, even if the
empathy measure is picking up the effects of related characteristics, our findings that
including empathy in regressions eliminates the significance of the female dummy
substantiates the hypothesis that it is not sex that is responsible for differences in prosocial

behavior but empathy and, possibly, other personal characteristics that both sexes share.
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To measure empathy, we utilize the Interpersonal Reactivity Index (IR1) developed
by Davis (1980, 1983), which includes the various components of empathy identified by
Batson, including both cognitive and affective aspects of empathy. The IRI has been a
widely used measure of empathy in the psychology literature and it has been validated in
numerous studies (Carey, et al. 1988, Chrysikou and Thompson 2015, Davis 1980, 1983,
Hawk et al. 2013, and Pulos et al. 2004). Recent evidence shows that the IRI correlates
with neurological measures of empathy. Subjects with higher scores on the IRl empathy
scale show stronger brain activity measured in fMRIs in areas related to empathy when
observing others experiencing pain (Singer et al., 2004, 2006) and pleasure or disgust
(Jabbi et al. 2007). Therefore, the IRI is considered a useful tool for representing
heterogeneous, multidimensional empathic responses among subjects.

The IRI consists of a questionnaire in which subjects are asked to score, on a five
point scale, how well 28 statements describe them. In addition to the total empathy score,
the statements are divided into four sub-categories: empathic concern (experience feelings
of sympathy and compassion for unfortunate others); perspective-taking (spontaneously
adopt the psychological point of view of others in everyday life); fantasy (imaginatively
transpose oneself into fictional situations); and personal distress (experience distress and
discomfort in response to extreme distress in others). Appendix Table 1 provides the
statements of the IRI divided according to the sub-categories. Some of the statements are
reverse-scored so that the larger the empathy index, the greater the empathy. In our
empirical results below, for each study participant we calculate the average IRI score for

all questions and for the questions in each sub-category.
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The experiments were run at Santa Clara University. Students were recruited by
email and flyers and paid $10 show-up payment. The experiments took about 45 minutes
and average earnings (including the show-up payment) were $21.38. 180 students
participated in eight sessions, 90 men and 90 women. There were eight exercises, one of
which was randomly chosen to be paid out, the IRI survey, and a participant information
questionnaire. Subjects were told that they should consider each exercise on its own,
ignoring what they decided in other exercises and treating each exercise as if it were the
one that would be paid out. Students were not informed in advance how many exercises
there would be, and they were assured of complete anonymity. Code numbers were
utilized to make the payments, and the person putting money in the envelopes was
different from the person who passed them out to the students so that the latter would not
know how much money was in the envelope. The exercises of the experiment included:*
three-person allocation game (used to categorize social preferences); dictator game (two
anonymous people in the study), four charitable giving dictator games (with zero, 25%,
50%, 100% matching subsidies), public goods game, trust game, Davis IRI survey, socio-
economic questionnaire. The three-person allocation game was played first in all sessions
so that the social preference categorizations would not be influenced by decisions made by
oneself or expected of others in the other games. The other exercises were provided in
four different orderings among sessions. The IRl was completed at the end of all the
sessions so that the questionnaire could not influence behavior in the games by focusing

attention on other-regarding considerations or making emphatic thoughts more salient.

4 Experiment instructions are provided in the supplementary materials.
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4. Results
4.1. Empathy

The IRI scores for the full sample and by gender as well as the correlations between
the total empathy score and the subscales and between the total and subscale empathy
scores and gender are provided in Table 1. As is usually found with self-reported
measures of empathy, women’s scores are significantly higher than men’s, with the
average female total empathy score 11% higher than the male score; however, the standard
deviation of the empathy score is similar across men and women. The differences are
largest for empathic concern and personal distress. The statements in the IRI that measure
personal distress tend to suggest personal qualities or behaviors that might be considered
“weak” (“feel helpless”, “scares me”, “I go to pieces”) so that even if true, men might be
more loathe to admit such behaviors. In conversations with students, many reported that
the statements on personal distress were “off-putting”. These concerns are reflected in the
much lower scores on this measure for both men and women. The difference in the
empathic concern scale between men and women is quite large (14%) and highly
significant.

In columns 4 and 5 we present the correlations between each empathy score and the
dummy variable for female and the correlations between the total score and the subscales
respectively. Column 4 reveals that of the four subscales, female is most correlated with
empathic concern and least correlated with perspective-taking while according to column
5, the total score is most closely correlated with empathic concern and least correlated with
personal distress. Because Batson (1991, 20114, 2011b), Eisenberg and Fabes (1990,

1991), and others have argued that empathic concern, more than the other types of
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Table 1: Total IRl and Empathy Subscales Scores
Total Sample and by Gender

(1) (2) ©) (4) ®)
Total Men Women Correlation Correlation
(n=180) (n=90) (n=90)  Between Total Between Total
Empathy Score ~ Empathy Score

and Female and Subscales
2978  2.825%** 3132 0.340
Total Empathy Score (IRI) (0.456) (0.418) (0.443) (0.000)
Empathy Subscales:

: 3.344  3.130%** 3559 0.308 0.766
Empathic Concern (0.698)  (0.691)  (0.641) (0.000) (0.000)
. . 3.232 3.183 3.283 0.076 0.590
Perspective-Taking (0.659)  (0.620)  (0.696) (0.311) (0.000)
Fantas 3180  3.020%* 3349 0.202 0.706
y (0.795)  (0.781)  (0.780) (0.000) (0.000)
. 2146  1.959%** 2333 0.266 0.496
Personal Distress (0.706)  (0.614)  (0.744) (0.000) (0.000)

Note: Total IRI Empathy is the average score of all the questions in the IRI survey. The questions that are
included in the empathy subscales are provided in Appendix Table 1. Figures in parentheses in columns 1-3
are the standard deviations. Figures in parentheses in columns 4 and 5 are the p values related to the
hypothesis that the correlation is significantly different from zero.

*** Average score of men is significantly different than the average score of women at the 0.01 level.

empathy leads to prosocial behavior, and because the empathic concern score is most
highly correlated with the total score and most highly correlated with female, we will focus
below on both the total empathy score and the empathic concern score as the facets of
empathy that may be associated with gender differences in prosocial behavior in these
games. However, all tables related to the games are replicated for the other subscales and

presented in the appendix.
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4.2. Dictator Game

In dictator games, Player A is given an amount of money ($10 in this case) and
asked to make a decision on how to divide the allocated amount between himself or herself
and another anonymous person, Player B, who has no influence on the distribution of
money. All participants were asked to make a decision on how they would choose to
allocate the $10, not knowing if they were Player A or B. If this game was randomly
chosen to be paid out, actual decisions implemented were determined by a coin toss: if the
coin toss was a head, people with even code numbers were identified to be Player A and
their choices were paid out, while those with odd code numbers were identified as Player B
and they received the amount decided on by a random other Player A person. If a tail
came up, decisions by subjects with odd code numbers were implemented.® The average
amount sent in the dictator game was $3.91, but men sent $3.59 (s.d.=2.87) while women
sent $4.22 (s.d.=1.98), a difference significant at the 0.10 level.

Table 2 provides two-limit (0, 10) tobit regressions for the dollar amount sent in the
dictator game. Column 1 reveals that women send $0.93 more than men in the dictator
games (significant at 0.10 level).® Empathy, as measured by the total IRl score (column 2)
has a large (significant at 0.05 level) effect on amount sent: a one standard deviation
increase in the empathy score increases the amount sent by $0.52, or about a quarter of a

standard deviation in giving. In column (3), the effect of empathic concern is

5> Therefore, each person took on both roles and knew that there was a 50% chance they would be paid as a
dictator and 50% chance they would be paid as recipient. Because there is no strategic benefit to giving in
anonymous dictator games in terms of reciprocity, we believe this does not bias giving. It is possible that
knowing that they could be paid as recipients may have made dictators more generous, however, there is no
reason to believe that this would influence decisions of men and women differently.

6 This value is different than the difference in means since we are estimating two level tobits which assume a
normal distribution of giving preferences that might extend beyond the end points (0, 10) determined by the
game and thus to lead bunching at 0 and 10.

15



Table 2: Two Level Tobits on Amount Sent in Dictator Game

1) ) ©) (4) ()
Female 0.932* 0.731 0.648
(0.488) (0.507) (0.529)
Empathy 1.131** 0.859
(0.565) (0.594)
Empathic Concern 0.808** 0.662*
(0.354) (0.385)
Constant 3.199***  0.336 0.970 0.777 1.128
(0.418) (1.723) (1.223) (1.721) (1.224)
Observations 180 179 180 179 180

Notes: Empathy is the average score of all the questions in the IRI survey. Empathic concern is the average
score on the subset of questions in this subscale (see Appendix Table 1). Robust standard errors in
parentheses. *** p<0.01, ** p<0.05, * p<0.1

similar to the effect of empathy, and a one standard deviation increase in the empathic
concern score increases giving by $0.56. When both empathy and female are included in
the equation (column 4), the coefficients on female and empathy fall and become
insignificant. When both empathic concern and female are included (column 5), both
coefficients fall in magnitude but the coefficient on empathy remains significant at the 0.09
level. While the continued significance of the empathic concern coefficient in column 5
implies that empathic concern may be picking up some of the female effect, tests on the
coefficients in column 5 reveal that we cannot reject the hypothesis that these coefficients
are no different than those estimated in columns 1 and 3. Appendix Table 2 gives results
from the same models but including perspective-taking, fantasy, or personal distress to
represent empathy and in each case, female remains a positive significant determinant of
dictator giving while none of the other components of empathy have a significant impact

on dictator giving.
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4.3. Charitable Giving

In this set of four exercises, the decision was similar to the dictator game, divide
$10 between self and other, but here the recipient was one of two charities and in three of
the exercises the donation was matched or subsidized by the researchers. Students were
asked to choose between two charities, Feeding America (a hunger relief organization that
distributes food) and ACCION USA (a microfinance organization that gives small loans to
micro-entrepreneurs). These two charities were picked because they appeal to different
motivations for giving, aiding people suffering from hunger (Feeding America) versus
supporting people in creating income earning activities (Accion USA). In addition, it is
likely that the two charities would be attractive to people with different types of social
preferences highlighted in the literature: those who are inequality averse may choose the
former while efficiency maximizers may be more willing to give to the latter (See
Charness & Rabin, 2002; Engelmann & Strobel, 2004; Fehr & Schmidt, 1999). In the first
of these exercises, subjects were given $10 which they could either keep or give some
portion to their chosen charity. In the three subsequent versions, participants were allowed
to keep or donate some or all of the $10 to the same charities, but the researchers matched
the amount donated at 25%, 50%, or 100% subsidies, implying prices of giving of 1 (for no
subsidy), 0.80, 0.67, and 0.50, respectively.

The dollar amount sent to the charities at various subsidy rates for the full sample
and by gender is provided in Table 3. Without a subsidy, women donate 24% more than
men ($5.78 compared to $4.66). However, as the subsidy increases (price of giving falls),
men increase giving while women decrease giving so that, although women continue to

give more than men at the higher subsidy levels (50% and 100%), the gender difference is
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Table 3: Charitable Giving — Mean Dollar Amount Sent
Full Sample and by Sex at Various Subsidy Rates

Full Sample Men Women
Dollar Amount Sent:

No Subsidy $5.217 $4.656** $5.778
(price of giving = 1.0) (3.709) (3.846) (3.499)
25% Subsidy $5.183 $4.600** $5.767
(price of giving = 0.8) (3.705) (3.885) (3.438)
50% Subsidy $5.150 $4.778 $5.522
(price of giving = 0.67) (3.675) (3.815) (3.510)
100% Subsidy $5.061 $4.844 $5.278
(price of giving = 0.5) (3.619) (3.897) (3.325)

Notes: Standard deviations are in parentheses; ** Dollar amount for men is
significantly different from dollar amount for women at the 0.05 significance level
using t-tests.

no longer significant.”

The influence of empathy is evaluated in tobits estimating amount donated and
displayed in Table 4. In column (1) the coefficient on the female dummy is significant and
large for the no subsidy and 25% subsidy treatments (rows 1 and 4), implying that women
donate between $1.77 and $1.89 more than men. However, it declines in size and is
insignificant at the higher subsidy rates (rows 7 and 10). In column 2, empathy has a large
significant effect on donations at all subsidy rates, with a one standard deviation increase
in empathy associated with between $2.14 and 2.40 increase in donations. Similarly, in
column (3), empathic concern has a large, significant impact on charitable donations and

the effect of a one standard deviation change ranges from $1.96 to $2.36. In column 4

" This result is similar to Andreoni and Vesterlund (2001) who find male giving increases more as the price
of giving declines; however, they find that men give a larger amount than women at low prices of giving.
This result may be related to findings that women are more likely to be inequity averters while men are more
likely to be social surplus maximizers (Kamas and Preston, 2012). Subsidies increase the total size of payouts
S0, as subsidies increase, efficiency or surplus maximizers would likely increase giving while inequality
averters may respond by reducing giving to keep payoffs more equal between donor and recipient. A similar
result was found for charitable giving by Kamas and Preston (2010).
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Table 4: Two Level Tobits on Amount Donated to Charity with Various Levels of

Subsidy
(1) ) 3) (4) ()
No Subsidy
1. Female 1.765* 0.337 0.370
(0.942) (0.976) (0.992)
2. Empathy 5.045*** 4.916***
(1.071) (1.177)
3. Empathic Concern 3.182*** 3.094***
(0.657) (0.732)
25% Subsidy
4. Female 1.887** 0.293 0.406
(0.944) (0.967) (0.970)
5. Empathy 5.272%** 5.163***
(1.045) (1.137)
6. Empathic Concern 3.375*** 3.280***
(0.672) (0.738)
50% Subsidy
7. Female 1.191 -0.313 -0.145
(0.898) (0.889) (0.912)
8. Empathy 4.885*** 4.998***
(0.974) (1.035)
9. Empathic Concern 3.017%** 3.050***
(0.641) (0.693)
100%Subsidy
10. Female 0.715 -0.791 -0.550
(0.883) (0.857) (0.885)
11. Empathy 4.703*** 4.988***
(0.954) (1.002)
12. Empathic Concern 2.802*** 2.924%**
(0.626) (0.668)

Notes: Empathy is the average score of all the questions in the IRI survey. Empathic concern is the average
score on the subset of questions in this subscale (see Appendix Table 1). Robust standard errors in

parentheses. *** p<0.01, ** p<0.05, * p<0.1

when both empathy and female are included, and in column 5 when both empathic concern

and female are included, the coefficients on the female dummy variables uniformly fall and

become insignificant. In contrast, the coefficients on the two measures of empathy change

very little and retain their significance. For each female coefficient estimated in Column 1,
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we test the null hypothesis that it is equal to the female coefficient estimated in column 4
or column 5 with the alternative being that the column 4 or column 5 coefficient is lower
than the column 1 coefficient. In all cases, we can reject the null hypothesis in favor of
the alternative that with the inclusion of empathy, the coefficient on female has fallen in
magnitude at better than the 0.08 significance level. In none of the cases does the effect of
empathy fall when female is included. These results strongly imply that the gender
differences in giving at zero or low subsidy rates are largely due to differences in empathy.
Appendix Table 3 gives results from the same models but perspective-taking, fantasy, or
personal distress are the empathy measures. Perspective-taking and fantasy are positive
determinants of charitable giving while personal distress has no effect. However, the
effect of female does not fall significantly in any model and remains significant in models

with perspective-taking.

4.4 Public Goods Game

In the public goods game, participants were told they would be put into a group of
five people and each person would be given $10 to split between their own private account
(keeping all the money put into this account) and the public account (where the sum of
donations by all group members would be multiplied by two and spit equally among the
five people). Women give more of the $10 to the public account than do men ($5.46
compared to $4.97), but the difference is not significant.®

Table 5 provides tobits on the amount invested in the public account. As expected

women invest $1.30 more than men (column 1) but the coefficient is not significant.

8 Because sending money increases the size of total payoffs, the insignificant gender difference in this game
may be partially due to men being more likely to be efficiency or surplus maximizers.
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Table 5: Two Level Tobits on Amount Donated to Public Good

Variables 1) (2) 3) 4 (5)
Female 1.295 0.334 0.402

(1.043) (1.035) (1.057)
Empathy 3.653*** 3.534***

(1.156) (1.187)
Empathic Concern 2.174*** 2.087***
(0.749) (0.778)

Constant 4.867***  -5.304 -1.757 -5.120 -1.671

(0.821)  (3.451) (2555)  (3.432) (2.548)

Observations 180 179 180 179 180
Notes: Empathy is the average score of all the questions in the IRI survey. Empathic concern is the average
score on the subset of questions in this subscale (see Appendix Table 1). Robust standard errors in
parentheses. *** p<0.01, ** p<0.05, * p<0.1

Empathy (column 2) and empathic concern (column 3) on the other hand have large,
significant effects on the amount put into the public account: a one standard deviation
increase in the total empathy score increases investment in the public good by $1.67, while
the effect of a one standard increase in empathic concern is slightly lower at $1.52.
Adding both the female dummy and the empathy measures (columns 4 and 5) has little
effect on the coefficients on empathy which remain large, positive, and significant, but the
coefficient on female declines in both magnitude and significance. While a test that the
female coefficients are equal between columnl and columns 4 and 5 can only be rejected
at the 20% significance level, these results indicate that empathy is an important
determinant of the amount invested in the public good and may contribute to gender gaps
in contributions. Appendix Table 4 gives results from the same models but including
perspective-taking, fantasy, and personal distress, and, of the three, only fantasy is a

positive significant determinant of contributions to the public good.
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4.5. Trust Game

In the trust game, Player A was given $10 and asked how much he or she would
send to an anonymous participant in the study, Player B. All participants were told that the
amount sent to Player B would be multiplied by three and Player B would then decide how
much to return to Player A. Player A’s payout was the amount he or she kept in the first
round plus the amount returned by Player B. Player B’s payout was three times the
amount sent by Player A minus the amount he or she returned to Player A. Subjects made
decisions as both Player A and as Player B and were told that whether they would actually
be paid as Player A or Player B would be randomly determined at the end of the
experiment. ® All subjects first made a decision as Player A on how much to send to Player
B. Then, they were asked to make ten decisions on how much they would return back to
Player A for each of the ten possible amounts they might receive if they were Player B
(ranging from $3 to $30, using the strategy method). At the end of the experiment, if this
exercise was chosen to be paid out, subjects were put into anonymous two-person groups
in which one person had an even code number and the other an odd code number. A coin
was tossed and if a head came up, subjects with even code numbers were paid as Player A
and those with odd code numbers were paid as Player B (and vice-versa for tails).

Table 6 provides the mean dollar amounts sent and returned and the average

proportion of the amount sent that was returned. Women sent less than men but the

° Therefore, each person took on both roles in the trust game and knew that there was a 50% chance they
would be paid as Player A and 50% chance they would be paid as Player B. Having people decide both as
sender and receiver maximized the number of decisions we obtained. The meta-analysis of Johnson and
Mislin (2011) shows that a large number of trust games in the literature have participants play both roles.
The aim of the randomness of the payoff was to reduce biases in giving behavior, however, we acknowledge
that knowing that they could be paid in either roles may affect subjects’ decisions.
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Table 6: Trust Game — Amounts Sent and Returned
Full Sample and by Gender

Total Men Women
1. Dollar Amount Sent éggg) 24485772; ?3%57738)
2. Average Dollar Amount Returned (ggig) $£z38ﬂ:; ) ?269051(%
3. Average Proportion Returned (8?% (202(22:; (8%;)

Notes: Rows 2 and 3 represent averages for all ten possible amounts returned. Standard
deviations are in parentheses; ***, ** Score of men is significantly different from score
of women at the 0.01 and 0.05 significance levels respectively using t-tests.

difference is not significant. Women returned an average $6.05 while men returned an
average $4.85 (a 25% difference, significant at 0.01 level). Similarly, women returned
about 32% of the amount received while men returned 26% (difference significant at 0.05
level). The amount returned in the trust game is a better measure of prosocial behavior
than the amount sent because there is no expectation of reward for sending money back.
Sending money as the first mover may be motivated by concern for the other but it also
may be a self-interested action based on the belief (trust) that the other will return more
than was sent. Thus, the amount sent conflates prosocial and self-interested motivations.
Because women do not send more than men in the trust game, we focus our analysis below
on the effect of empathy on the amount returned in the trust game.°

Table 7 provides tobits for the average percent that is returned in the trust game

over the ten possible amounts received. Column (1) shows that women return a

10 We estimated tobits of the dollar amount sent in the trust game and empathy does not have a significant
effect on the amount sent; both the empathy variable and its interaction with female are small and
insignificant. These results are available from the authors.
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Table 7: Two level Tobits on Percent of Money Sent Back in Trust Game

Variables (1) (2) (3) 4) (5)
Female 0.073** 0.054* 0.047
(0.030) (0.031) (0.032)
Empathy 0.095*** 0.073**
(0.033) (0.036)
Empathic Concern 0.070*** 0.059**
(0.021) (0.024)
Constant 0.248*** 0.009 0.052 0.043 0.064
(0.022) (0.097) (0.071) (0.100) (0.073)
Observations 179 178 179 178 179

Notes: Empathy is the average score of all the questions in the IRI survey. Empathic concern is the average
score on the subset of questions in this subscale (see Appendix Table 1). Robust standard errors in
parentheses. *** p<0.01, ** p<0.05, * p<0.1.

significantly higher percentage than men (0.073). Empathy and empathic concern also
have strong effects on how much the second mover returns to the first mover (columns 2
and 3). One standard deviation increases in the empathy scale and the empathic concern
scale increase the percent returned by 4.3 and 4.9 percentage points respectively. Once
the empathy and female variables are included together in the column 4 and 5 models, both
the female and the empathy coefficients fall in magnitude. However, the empathy
coefficients remain significant at the 0.05 significance level. In the model with the total
empathy score (column 4) the female coefficient is significant at the 0.10 level but
becomes insignificant in the model with empathic concern (column 5). Again, results from
the trust game support the hypothesis that gender differences in prosocial behavior are
linked to empathy. Appendix Table 5 gives results from the same models but including
perspective-taking, fantasy, or personal distress to represent empathy. While perspective-
taking and fantasy have positive significant effects on the amount sent back, in all models
the coefficient on female remains positive and significant and of a similar magnitude to the
model without a measure of empathy.
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5. Pooled Sample of Responses

We acknowledge that the small number of observations reduces the power of any test we
might conduct concerning the value and change in the coefficients. As a result, we pool the
responses to the games to get a variable we call “prosocial” which represents the action in each
game. All actions range from 0-10 except for the percentage returned in the trust game which
varies from 0 to 1. Therefore, we multiply this variable by 10 before it gets added to the pooled
responses. We then replicate the two level tobits of Tables 2, 4, 5, and 7, and estimate them with

dummy variables for the different games and with errors clustered by id. The results are presented

in Table 8.
Table 8: Two level Tobits on Pooled Responses in 7 Games

Variables 1) (2) (3) 4) (5)
Female 1.190** 0.220 0.277

(0.564) (0.563) (0.576)
Empathy 3.397*** 3.316***

(0.645) (0.695)
Empathic Concern 2.148*** 2.085***
(0.411) (0.449)

Constant 2.88*** -6.587*** -3.692*** 6. 457***  -3,623***

(0.445) (1.918) (1.382) (1.965) (1.409)
Observations 1259 1252 1259 1252 1259

Notes: Pooled responses are from the dictator game, the four versions of the giving to charity, the public
goods game, and the return decisions in the trust game. The tobits include dummy variables for each game.
Empathy is the average score of all the questions in the IRI survey. Empathic concern is the average score on
the subset of questions in this subscale (see Appendix Table 1). Robust standard errors in parentheses. ***
p<0.01, ** p<0.05, * p<0.1.

The large significant coefficient in column 1 reveals that women have a larger prosocial
response than men, and the difference is approximately equal to one third of a standard deviation of
the prosocial variable. As in earlier analyses the empathy variables in columns two and three also

have large positive and significant effects on the prosocial response. The magnitude of the effects

are quite similar: a one standard deviation increase in the empathy variable increases the prosocial
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response by just over 40% of a standard deviation. In the column 4 and 5 models where both
female and empathy measures are included, the female coefficient falls from 1.19 to 0.22 and 0.28
in the regressions which include total empathy and empathic concern respectively. The reductions
in the female coefficient are significant at the 0.043 and the 0.056 levels respectively, implying that
empathy is at least partially responsible for the gender differences in prosocial behavior in

economics games.

6. Does Empathy Remain a Significant Contributor to Prosocial Behavior with
Controls for Education and Demographics?

With empathy levels being higher for women than for men, one might anticipate
that empathy is just signaling differences in experiences of men and women that teach
different forms of prosocial behavior. For example, students of business or economics
may learn to engage in more self-oriented behavior (profit maximization), and women are
less likely to major in these subjects. Therefore, we re-estimate the two level tobits for
each of the games including female, empathy and controls for education (dummies for
economics, business, and engineering majors), race (dummy variables for Asian and other
race, which includes Hispanic, Native American and African American), practicing a
religion, income (five income categories), volunteering over the past year, and political
views (dummies for conservative and moderate views).

The results are presented in Table 9 with each column presenting the estimates of
the game identified at the top of the column. Rows 1 and 2 present the coefficients on
female and empathy in regressions that included the total empathy measure and rows 3 and
4 present the same coefficients in regressions that include the empathic concern score.

The results are particularly strong for empathic concern; it is a strong predictor of prosocial

behavior in giving to charity at various subsidy levels (columns 2-5), the public goods
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Table 9: Does the Effect of Empathy Persist with Controls for Education and

Demographics?

(1) () ©) (4) (%) (6) (7)

VARIABLES Dictator ~ Charityno  Charity Charity Charity Public % Sent
game Subsidy 25% 50% 100% Good Back in

Subsidy Subsidy  Subsidy Game Trust

Game
1. Female 0.411 0.691 1.101 0.327 -0.231 0.551 0.058**
(0.534) (1.002) (0.955) (0.876) (0.868)  (1.069) (0.029)

2. Empathy 0.540 5.431***  5811***  5455*** 5289*** 3103**  0.075*
(0.594) (1.225) (1.166) (1.082) (1.049)  (1.231) (0.039)

3. Female 0.296 0.574 1.085 0.348 -0.252 0.594 0.049
(0.553) (1.012) (0.984) (0.903) (0.913)  (1.106)  (0.0302)
4. Empathic Concern 0.603 3.468***  3.678***  3.383*** 3.096*** 1.625**  0.062**
(0.371) (0.730) (0.749) (0.696) (0.667)  (0.783)  (0.0253)

Notes: Dependent variable is given at the top of each column. Controls include dummies college major,
income, race, political affiliation, volunteer activity, and practicing a religion. Empathy is the average score
of all the questions in the IRI survey. Empathic concern is the average score on the subset of questions in
this subscale (see Appendix Table 1). All regressions are two level tobits. Robust standard errors in
parentheses. *** p<0.01, ** p<0.05, * p<0.1

game (column 6), and the trust game (column 7), even after including controls for
education and demographics. While the magnitude of the empathic concern coefficient in
the dictator game falls slightly, reducing the significance level, it is almost significant with
a p value of 0.107. The effect of female (row 3) remains insignificant for all models. The
results are similar for the total empathy score presented in rows 1 and 2; empathy is a
significant predictor of prosocial behavior in all games except for the dictator game, and
female is not a significant predictor in any of the games except the trust game. We also re-

estimate each of these models excluding the empathy variable, and in all of the models
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except the dictator game (where it falls), the female coefficient is similar in magnitude and
significance to its levels in earlier tables. The results remain strong. Empathy is a stronger
predictor of prosocial behavior in games than sex, even controlling for education and

demographics.!

7. Conclusion

This paper investigates the hypothesis that gender differences in prosocial behavior
found in some economic games are associated with women’s higher empathy. Davis’s
Interpersonal Reactivity Index describing total empathy and the four subscales, empathic
concern, perspective-taking, fantasy, and personal distress are utilized to measure empathy
and to examine the influence of empathy on decisions of subjects in the dictator game,
charitable giving, public goods game, and trust game. Empathy is found to play an
important role in all the games; more empathetic subjects act more prosocially. We find
that levels of empathy are higher for women than for men, and women tend to act more
prosocially than men. In all games, controlling for total empathy or empathic concern
causes the female effect to become insignificantly different from zero, and in some games,
the female coefficient becomes significantly smaller. When the data are pooled from all

games, the reduction in the female coefficients are significant after including either total

1 We also estimated these models with dummy variables for social preference categories determined by a set
of three-person allocation decisions. These decisions can separate those who are self-interested, inequality
averse, efficiency maximizing, or compassionate social surplus maximizing (the latter two being two
different types of social surplus maximizers), categories used in the social preference literature (Charness and
Rabin, 2002; Engelmann and Strobel, 2004; and Fehr and Schmidt, 1999). Except for inequality averse
individuals showing more empathy than others, these groupings do not coincide well with empathy. In
models where we include these categories, the coefficients on female and either total empathy or empathic
concern are virtually identical to the results we present in Table 9.
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empathy or empathic concern. These consistent results do not hold for the other empathy
subscales. These results suggest that it is empathic concern that drives the gender
differences rather than sex per se. Men and women with similar levels of empathic
concern exhibit similar levels of prosocial behavior.

We address concerns that empathy is only signaling different experiences of men
and women in which they learn different levels of prosocial behavior. Rerunning all the
models with controls for college major and demographics does not impact the coefficients
on empathy. Empathy has an independent effect on prosocial behavior in games. Further,
it is only the inclusion of total empathy score or empathic concern and not any of the other
measures of empathy that causes the gender effect on behavior in these games to shrink

and become insignificant.
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Appendix Table 1: Interpersonal Reactivity Index (IRI)

(Statements describing empathic tendencies are grouped according to the sub-category of empathy.
The number preceding each statement gives the order in which it is presented in the questionnaire.)

Empathic Concern
2. | often have tender, concerned feelings for people less fortunate than me.
4. Sometimes | don't feel very sorry for other people when they are having problems. (reverse
scored)
9. When | see someone being taken advantage of, | feel kind of protective towards them
14. Other people's misfortunes do not usually disturb me a great deal. (reverse scored)
18. When | see someone being treated unfairly, | sometimes-don't feel very much pity for
them. (reverse scored)
20. 1 am often quite touched by things that | see happen.
22. | would describe myself as a pretty soft-hearted person.
Perspective-Taking
3. I sometimes find it difficult to see things from the “other guy's” point of view. (reverse
scored)
8. Itrytolook at everybody's side of a disagreement before | make a decision.
11. | sometimes try to understand my friends better by imagining how things look from their
perspective.
15. If I'm sure I'm right about something, | don't waste much time listening to other people's
arguments. (reverse scored)
21. | believe that there are two sides to every question and try to look at them both.
25. When I'm upset at someone, | usually try to "put myself in his shoes" for a while.
28. Before criticizing somebody, | try to imagine how | would feel if | were in their place.
Fantasy
1. | daydream and fantasize, with some regularity, about things that might happen to me.
5. I really get involved with the feelings of the characters in a novel.
7. 1 am usually objective when | watch a movie or play, and | don't often get completely
caught up in it. (reverse scored)
12. Becoming extremely involved in a good book or movie is somewhat rare for me. (reverse
scored)
16. After seeing a play or movie, | have felt as though | were one of the characters.
23. When | watch a good movie, | can very easily put myself in the place of a leading
character.
26. When | am reading an interesting story or novel, | imagine how | would feel if the events
in the story were happening to me.
Personal Distress
6. In emergency situations, | feel apprehensive and ill-at-ease.
10. | sometimes feel helpless when | am in the middle of a very emotional situation.
13. When | see someone get hurt, I tend to remain calm. (reverse scored)
17. Being in a tense emotional situation scares me.
19. I am usually pretty effective in dealing with emergencies. (reverse scored)
24. 1tend to lose control during emergencies.
27. When | see someone who badly needs help in an emergency, | go to pieces.
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Appendix Table 2: Two Level Tobits on Amount Sent in Dictator Game

Variables

Female
Perspective-Taking
Fantasy

Personal Distress

Constant

Observations

1)

0.948**
(0.477)
0.474
(0.377)

1.695
(1.309)

179

(2) 3)
0.879* 0.891*
(0.497)  (0.503)

0.171
(0.317)
0.109
(0.343)
2.681%*  2.985%**
(1.039)  (0.795)
180 180

Notes: The empathy measures Fantasy, Perspective-Taking, and Personal Distress are the average scores of

the scales identified in Appendix Table 1. Robust standard errors in parentheses. *** p<0.01, ** p<0.05, *

p<0.1
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Appendix Table 3: Two Level Tobits on Amount Sent in Charitable Giving Game

Variables 1) (2) (3)
No Subsidy
Female 1.657* 1.222 1.565
(0.904) (0.945) (0.994)
Perspective-Taking 2.357***
(0.683)
Fantasy 1.706***
(0.598)
Personal Distress 0.519
(0.717)
25% Subsidy
Female 1.678* 1.263 1.829*
(0.907) (0.933) (1.002)
Perspective-Taking 2.598***
(0.672)
Fantasy 1.954***
(0.565)
Personal Distress 0.150
(0.722)
50% Subsidy
Female 0.989 0.584 1.168
(0.855) (0.873) (0.943)
Perspective-Taking 2.615%**
(0.594)
Fantasy 1.978***
(0.521)
Personal Distress 0.061
(0.674)
100%Subsidy
Female 0.466 0.135 0.736
(0.827) (0.854) (0.929)
Perspective-Taking 2.937***
(0.588)
Fantasy 1.918***
(0.522)
Personal Distress -0.053
(0.631)

Notes: The empathy measures Fantasy, Perspective-Taking, and Personal Distress are the average scores of

the scales identified in Appendix Table 1. Robust standard errors in parentheses. *** p<0.01, ** p<0.05, *

p<0.1.
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Appendix Table 4: Two Level Tobits on Amount Sent in Public Goods Game

Variables 1)
Female 1.307
(1.027)
Perspective-Taking 1.049
(0.687)
Fantasy

Personal Distress

Constant 1.534
(2.318)
Observations 179

@) 3)

0.820 1.035
(1.023)  (1.080)

1.570%*
(0.642)
0.680
(0.752)
0.105  3.536**
(2.110)  (1.690)

180 180

Notes: The empathy measures Fantasy, Perspective-Taking, and Personal Distress are the average scores of
the scales identified in Appendix Table 1. Robust standard errors in parentheses. *** p<0.01, ** p<0.05, *

p<0.1.

Appendix Table 5: Two Level Tobits on Amount Sent Back in Trust Game

Variables 1)
Female 0.073**
(0.029)
Perspective-Taking 0.050**
(0.021)
Fantasy

Personal Distress

Constant 0.091
(0.069)
Observations 178

() (3)

0.061%*  0.084**
(0.029)  (0.032)

0.035*
(0.019)
-0.028
(0.022)
0.144**  0.303%**
(0.059)  (0.047)

179 179

Notes: The empathy measures Fantasy, Perspective-Taking, and Personal Distress are the average scores of

the scales identified in Appendix Table 1. Robust standard errors in parentheses. *** p<0.01, ** p<0.05, *

p<0.1.
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