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Abstract This paper reports results of a natural field experiment on the dictator game
where subjects are unaware that they are participating in an experiment. Three other
experiments explore, step by step, how laboratory behavior of students relates to field
behavior of a general population. In all experiments, subjects display an equally high
amount of pro-social behavior, whether they are students or not, participate in a lab-
oratory or not, or are aware of their participating in an experiment or not. This paper
shows that there are settings where laboratory behavior of students is predictive for
field behavior of a general population.
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1 Introduction

One of the most influential experiments in economics is the dictator game (Kahneman
et al. 1986; Forsythe et al. 1994; Engel 2011). A ‘dictator’ is endowed with an amount
of money and is matched with an anonymous recipient. The dictator has to determine
how much money to give to the recipient. Behavior in this game is usually explained
by altruism or a willingness to conform to social norms (the latter is also referred to as
‘manners’ Camerer and Thaler 1995). As a result, theorists have altered the standard
model. Motivations such as altruism, fairness, inequity aversion, and reciprocity have
been incorporated into new models.1

Most evidence regarding behavior in the dictator game has so far come from lab-
oratory experiments.2 Critics have argued that laboratory experiments on pro-social
preferences produce biased outcomes, because of scrutiny or obtrusiveness by the
experimenter.3 Some studies have indeed shown that pro-social behavior decreases
when subjects are unaware of the presence of an experimenter (List 2006a; Benz and
Meier 2008, see Bandiera et al. 2005 for a non-experimental study on monitoring).

Little is known about whether experimenter scrutiny affects behavior in the dic-
tator game.4 In a study similar to this one, Franzen and Pointner (2012) look at the
effects of scrutiny for student subjects. They conduct a dictator game in a lab with
students and then send ‘misdirected’ envelopes with cash to the same participants.
The authors find a positive correlation between dictator gifts and the likelihood that
an envelope is returned. Winking and Mizer (2013) conduct a field experiment where
they give money to random bystanders, who are unaware that they are taking part
in an experiment. Almost none of the subjects choose to share the money they have
received with another random bystander. In contrast, when subjects are informed up
front that they are taking part in an experiment, sharing rates are much greater.

This paper reports results of a dictator game in a natural field experiment. A ran-
dom sample of subjects in a Dutch city receives a transparent envelope with cash
due to a supposed misdelivery. They are thus placed in the role of dictator, because
they can decide to return part or all of the cash to the intended recipient. In this ex-
periment, subjects are unaware of the experimenter. More experiments are conducted
to identify possible differences between the natural field experiment and behavior in
the laboratory. These experiments are conducted with student subjects in a labora-
tory, and with subjects from the same Dutch city in a laboratory or at their home.
Roughly half of the subjects in the natural field experiment return the envelope. The
other experiments show similar results. This paper shows that the predictive power of
laboratory findings is supported in some settings.

1For example Fehr and Schmidt (1999), Andreoni and Miller (2002), Charness and Rabin (2002).
2Some studies correlate behavior in a laboratory dictator game with field behavior, such as Carpenter and
Myers (2010). Alternatively, one can think of dictator game behavior to be reflected in philanthropy (see
Andreoni 2006 for an overview of philanthropy). See Benz and Meier (2008) for a non-laboratory study
on philanthropy.
3See Levitt and List (2007a, 2007b, 2008), List (2009), but see Falk and Heckman (2009), Zizzo (2010),
Camerer (2011), Kessler and Vesterlund (2011).
4Dana et al. (2006, 2007), and Lazear et al. (2012) find that dictators are more selfish when their role or
intentions are hidden from scrutiny by the recipient (as opposed to scrutiny of the experimenter). Andreoni
and Bernheim (2009) find similar results when dictators are scrutinized by an audience.
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Table 1 Overview of the experiments

Experiment
abbreviation

Type Aim of experiment:
measuring altruism with

Subjects

StuLab Conventional Lab Experiment students in a lab, aware of scrutiny 80

CitLab Artefactual Field Experiment citizens in a lab, aware of scrutiny 80

CitHome Framed Field Experiment citizens at home, aware of scrutiny 80

CitField Natural Field Experiment citizens at home, unaware of scrutiny 80

2 From the laboratory to the field

2.1 General description of the experiments

In all experiments reported in this paper, each subject receives one transparent enve-
lope with a ‘thank you’ card and two notes of €5. From the outside of the envelope
the money is clearly visible, as well as the text written on the card. This text reads: ‘To
you and all others, thank you very much for your voluntary services.—Tilburg Uni-
versity’. Each transparent envelope is stamped and addressed to a volunteer of Tilburg
University. Subjects are told that the university wants to thank its volunteers in this
way. The experimental task is whether or not to send the card to one of Tilburg Uni-
versity’s volunteers. The volunteers from this study are real people who have done
real voluntary work (gathering data for a report by the university). All volunteers
could keep any money sent by subjects.

All four experiments are carried out in Tilburg, the Netherlands, to address the
external validity of altruism, in agreement with the principles of Harrison and List
(2004) and List (2006b). Table 1 gives an overview.

StuLab is a conventional laboratory experiment and is conducted in a laboratory
with students as subjects. In CitLab, representative citizens rather than students take
part in the experiment in a laboratory. CitLab isolates differences in behavior between
the student subject pool and the subjects in the natural field experiment. In CitHome,
subjects participate in the experiment at home instead of in a laboratory. A compari-
son of CitLab and CitHome isolates the influence of the physical environment of the
experiment (the laboratory versus someone’s home). In CitField, no instructions are
provided, but a postmarked transparent envelope with a thank you card and two notes
of €5 are slipped into a subject’s mailbox. The postmarked stamp makes it seem that
the envelope has been misdelivered. Sending the card back to the volunteer comes
naturally. Because subjects in CitField are unaware of the experimenter, comparing
CitHome with CitField shows the effects of scrutiny on behavior.

2.2 Design of the StuLab, CitLab, and CitHome experiments

This section describes the information and conditions for subjects in the StuLab,
CitLab, and CitHome experiments (for instructions, see Electronic supplementary
material (ESM)).

First, the addressed recipient on the envelope has the property rights of the card
in CitField. Property rights have an impact on pro-social behavior in dictator game
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giving. The party with the property rights gets the largest surplus (Fahr and Irlen-
busch 2000; Cherry et al. 2002; Oxoby and Spraggon 2008). Hence, the property
rights in the three other experiments also belong to the volunteers. Each card in those
experiments is addressed to a volunteer. Subjects get no information on the type of
voluntary work.

Second, because the subjects in CitField are unaware of the experimenter, they
think that they are anonymous (in fact, they are not anonymous: the serial numbers
on the bank notes allow me to track where returned letters come from). Therefore,
subjects in all the other experiments have to be anonymous as well (in these, it is
impossible to track where returned envelopes come from). From previous research
on social preferences, we know that the degree of anonymity influences pro-social
behavior. A higher degree of anonymity makes people more selfish (Hoffman et al.
1996; Cadsby et al. 2010; Barmettler et al. 2012). Anonymity is ensured by a double-
blind procedure. Subjects are told that they will not have to give their name, that
more participants will be taking part in the experiment, and that the experimenter
can observe all returned envelopes, but that envelopes cannot be linked to subjects
personally.

Third, in CitField, someone who wants to return the envelope has to make an
effort. A subject must either physically go to the address of the volunteer, or go to a
post office box so the mail company returns the envelope. To keep these costs equal
in the other experiments, subjects in the StuLab, CitLab, and CitHome experiments
have to mail or deliver the envelope themselves. Subjects cannot give the envelope to
the experimenter.

Fourth, subjects in CitField do not receive a show-up fee. Therefore, none of the
subjects in the other experiments receive a show-up fee.

Fifth, in the CitField experiment, subjects are made to believe that the envelope is
obtained randomly due to a misdelivery. The text on the card reveals that a card has
been sent to ‘all other’ volunteers as well. Believing that a card has been delivered
randomly, and other volunteers receive similar cards, may affect pro-social behavior
(but the direction is unclear). In each of the StuLab, CitLab, and CitHome sessions,
40 subjects randomly take their instructions and ‘thank you’ card from a pile of 45
envelopes. They are told that some envelopes are left over after the last subject has
taken an envelope, and that he experimenter sent out all these envelopes. This way,
subjects have randomly received a card while knowing that similar cards have been
sent to other volunteers, comparable to the CitField experiment.

Sixth, in the StuLab experiment, students know that the money used in the experi-
ment comes from a university. Knowing who is funding the experiment may influence
behavior. Therefore, the name of the university is explicitly mentioned on all the cards
in all experiments.

Seventh, in CitField only, the same name and address of one volunteer is used
on all transparent envelopes. This volunteer has a Dutch last name and an address
close to the city center of Tilburg. The volunteer is male (but this is not revealed).
The information that subjects have in CitField influences the design of the three other
experiments threefold. First, volunteers taking part in these experiments also have
to live close to the city center of Tilburg. Pro-social behavior may be influenced
by the district of the recipient (Falk and Zehnder 2007; Etang et al. 2011). Second,
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all volunteers must have a Dutch last name. Ethnicity of the receiver may influence
decisions (Buchan et al. 2006; Charness et al. 2007). Third, all volunteers must be
male (subjects remain unaware of the volunteer’s gender). Studies show that giving
to males or females may differ (Eckel and Grossman 2001).

Eighth, 88 % of the citizens in Tilburg have the Dutch nationality (CBS 2010).
Therefore, the majority of subjects in CitField is Dutch as well. Previous research
has shown that people from different cultures behave differently in social preference
experiments (Henrich et al. 2004; Herrmann et al. 2008). Only Dutch subjects are
invited to participate in the other experiments. Subject are considered Dutch if they
can read the Dutch instructions.

Ninth, Tilburg has a 49.64 % share of males (CBS 2010). Thus, the division of sub-
jects in the StuLab, CitLab, and CitHome experiments is gender balanced (Andreoni
and Vesterlund 2001; Aguiar et al. 2009).

2.3 Procedure of StuLab, CitLab and CitHome

Students were recruited for StuLab at the campus square of Tilburg University, which
is a gathering place for students of all disciplines (economics, law, the social sciences,
humanities, and theology). From 10 a.m. to 5 p.m., six students per hour were asked
to participate in a short experiment. No mention was made about earnings or show-up
fee. In the lab, subjects were asked to randomly pick one opaque A4 sized envelope
from a pile. Each envelope contained a set of instructions and a stamped transparent
envelope addressed to a volunteer. After reading the instructions in private, subjects
left with all materials they were given.

Subjects were recruited for CitLab in the downtown city area of Tilburg where the
city hall is located. This is where the CitField experiment is conducted, and where
all the volunteers live. Here, representative citizens of Tilburg can be recruited. Only
people who were at the city hall to extend or renew their passports or ID cards were
asked to take part in the experiment. By Dutch law, all citizens are required to carry
one or the other. Therefore, there is no selection effect of citizens visiting the city
hall. The city hall is closed at weekends, and opens daily from 10 a.m. to 6 p.m., but
on Thursdays it closes at 8 p.m. From 10 a.m. to 8 p.m., four subjects per hour took
part in the CitLab experiment. Subjects were asked if they were at city hall to extend
their passport or identification card and if they wanted to participate in an experiment.
Eligible subjects were then asked to randomly take an opaque A4 sized envelope from
a pile, and were shown directions to a lab. The envelope contained instructions and a
stamped transparent envelope addressed to one of the volunteers. Once the subjects
had read the instructions, they were asked to leave the lab, and take along all that they
had been given.

CitHome used exactly the same procedure as CitLab. However, rather than direct-
ing these subjects to a lab, they were asked to take the opaque A4 sized envelope
with them, and read it once they were at home. One wave of the StuLab, CitLab, and
CitHome experiments was conducted in spring 2011. Another wave was conducted
in winter 2012–2013.
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2.4 Procedure of the CitField experiment

In CitField, the ‘misdirected letter technique’ is used (Howitt et al. 1977; Howitt and
McCabe 1978; Kremer et al. 1986; Franzen and Pointner 2012). A postmarked trans-
parent envelope with two notes of €5 was slipped into a subject’s mailbox. The name
and address on the envelope were different from the of the subject. An envelope deliv-
ered this way suggests a misdelivery. The transparency of the envelope is important,
because the money is clearly visible. If an opaque envelope had been used, subjects
may have returned or kept it (possibly to throw it away) without knowing about the
money. Either way, with an opaque envelope control is lost over whether subjects
actively decide to return or keep money (rather, they would have decided over ‘just
an envelope’). Note, the volunteer’s address ends with ‘. . . street 27’. As a random-
ization technique, each envelope was delivered at an address in the center of Tilburg
that ends in ‘. . . street 27’. Only streets that are located near the city hall were used
so that subjects would likely go to the same city hall as subjects recruited for CitLab
and CitHome. Eighty streets from around the center were randomly drawn.

The postmark on the stamp makes subjects believe this is a misdelivery. This post-
mark was acquired by sending the envelope to the volunteer first, before slipping it
into a subject’s mailbox. The envelope was misdelivered the same day the volunteer
received it, because of the date shown on the postmark. Envelopes were delivered
in the afternoon, like the mail company’s delivery time. CitField was conducted in
spring 2011 and winter 2012–2013.

2.5 Errors in the delivery process

In all four experiments, an envelope that is not returned to a volunteer can be at
two places: with the subject, or lost in the delivery process of the (monopolist) mail
company. It is impossible to separate the two alternatives.

To study the noise in the delivery process, transparent envelopes with cash were
sent and checked whether they had arrived. One hundred and fifty envelopes, each
with two notes of €5, 147 were delivered. In a pilot study, 58 envelopes, each with
two notes, one of €10 and one of €5, were sent and all were delivered. The return
rate of 98.56 % shows noise in the experimental data. This noise is independent of
the experiment and does not confound the causal effects of interest.

2.6 Self-selection

The subjects of the CitField experiment were randomly selected whereas the subjects
of the other experiments are self-selected. This may cause different behavior across
experiments. However, laboratory research and self-selection are inextricably linked.
The purest test of lab-field generalizability should therefore use self-selection in the
laboratory experiments, but randomized selection in the natural field experiment. If
no differences between laboratory and field are found, then in this way the most
relevant evidence is obtained that the laboratory predicts field behavior well.

Previous research shows no evidence that self-selection has an impact on pro-
social behavior. Using social preference experiments, Cleave et al. (2011) and Falk
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et al. (2012) test for participation biases within student subjects and find none. An-
derson et al. (2010) come to a similar conclusion for truck drivers. Bellemare and
Kröger (2007) investigate selection effects in a sample of the Dutch population. They
find no correlation between deciding to participate in an experiment (trust game) and
being pro-social.

3 Data analysis

Figure 1 shows the percentage of returned envelopes.5 Result 1 summarizes:

Result 1 There is no difference in return rates of envelopes that contain money across
all four experiments. The subject pool, physical environment in which the experi-
ment is conducted, and awareness of scrutiny have no effect on pro-social behavior.

Support for Result 1: A two-sided Kruskal-Wallis test on returned envelopes that
contain money cannot reject the hypothesis that the four experiments are equal
(N1 = 80,N2 = 80,N3 = 80,N4 = 80,p = 0.23). A χ2-test on this data reveals a
p-value of 0.29. Next, a pairwise comparison is made across all four experiments
with two-sided Mann-Whitney tests. The return rates are similar in StuLab and Cit-
Lab (p = 0.82), CitLab and CitHome (p = 0.11), CitHome and CitField (p = 0.52),
and StuLab and CitField (p = 0.23). Results are qualitatively similar when empty
returned envelopes are added to the analysis. Only now, the pairwise comparison of
CitLab versus CitHome has a p-value of 0.08. Finally, a Kruskal-Wallis test on empty
returned envelopes shows a p-value of 0.74.

Because the main result is based on the non-rejection of the null hypothesis, power
analyses were carried out. A priori, a sample of 80 allows an effect size of at least 40
percent to be detected with a significance level of 5 percent and a power of 80 percent
(Faul et al. 2007). The differences in behavior reported in Fig. 1 are so small that even

Fig. 1 Percentage of envelopes
returned and standard errors
(N = 80 in each experiment).
€10/€5/€0 are envelopes
returned containing
€10/ €5 / €0

5Data were gathered in two waves of N = 40 per experiment. Mann-Whitney tests show no differences
between two waves of a given experiment, allowing to pool the data.
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if they were statistically significant, they would be economically insignificant. The
StuLab and CitLab experiments show a difference with CitField of approximately 7.5
percent points. To make such a difference statistically significant (with a significance
level of 5 percent and a power of 80 percent), the number of observations in each
experiment would have to be 577.

Electronic supplementary material (ESM) presents analyses that look at issues
other than return rates.

4 Conclusion

This paper reports results of a dictator game in a natural field experiment. In the main
experiment, a random sample in a Dutch city receives a transparent envelope with
cash in their mailbox, due to a suggested misdelivery. These dictators can choose
to return the envelope, but are unaware that an experiment is taking place. Other
experiments explore possible differences between the laboratory and the field. First,
students in a laboratory have to decide to send an envelope with cash to a volunteer
addressed on it. Second, the student subjects in the laboratory are replaced by subjects
from a Dutch city. Third, the laboratory is replaced for a subject’s home, and the
subject is aware that behavior is monitored. These experiments identify the influences
of the subject pool (students versus citizens), physical environment (the laboratory
versus home), and awareness of the experimenter.

The results show that behavior is the same in all four experiments: roughly half
of the subjects in each experiment return the full amount of money. The results of
this paper show that student behavior is predictive for behavior of a more general
population. In similar spirit, Franzen and Pointner (2012) show in a within-subject
design that students who are pro-social in a laboratory dictator game are more likely
to return a misdirected letter with cash. These findings are of importance to theorists,
because they motivate the need to model other-regarding preferences. The results are
also of importance to experimental economists, because they support the relevance
of findings in the laboratory for the field.
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