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ABSTRACT
We report on the findings of a controlled experiment on

consumer reciprocity. The experiment resembled a purchasing
situation in an online video on demand (VOD) system. All pay-
ments and video purchases had real consequences. We find that in
a situation without monetary incentives, individuals largely differ
in the percentage of videos shared with the other participants.
Differences in this reciprocal behavior between individuals are
related to a second measurement, proposals in a dual-role ultima-
tum bargaining game. Implications are discussed.

INTRODUCTION
A growing number of communities and services either de-

pends on reciprocal consumer interactions or at least deeply ben-
efits from them. This interaction or sharing of resources may occur
in various fields such as open source programming (e.g., Linux),
research communities, car sharing, or knowledge management.
The growth of an active online community leads to for example co-
shopping that facilitates the coordination of consumer groups
purchasing in large quantities, communities of special interests that
share ideas and experiences about products and services, and peer-
to-peer networks, in particular file sharing such as music and video
files swapped in Gnutella, KaZaA, etc.

All these networks depend on consumers who are not only
taking from the community but are also giving back. While the
motivation to download files for example is easy to understand, the
motivation to contribute is less straightforward and becomes the
bottleneck of all these networks. Thus, whenever the value of a
community or service is increased by consumers’ contributions, the
(commercial or non-commercial) provider should understand and
encourage reciprocal behavior.

Research in consumer behavior has largely neglected the
phenomenon of reciprocal interaction. We are only aware of two
research streams where reciprocity has been explicitly accounted
for: self-disclosure (e.g., Moon 2000) and gift exchange theory
(e.g., Joy 2001; Lowrey, Otnes, and Ruth 2004). Another related
study was presented at the 2002 ACR conference held in Atlanta. In
their contribution, Giesler and Pohlmann (2003) use a qualitative
empirical approach and argue that users of Napster are in a situation
that is similar to receiving and giving gifts.

The small scientific emphasis on this exciting phenomenon is
surprising. At least for the case of file sharing that we chose as an
example for our investigation, reciprocal consumer behavior has a
clear managerial relevance. With the wide dispersion of broadband
internet access and easy-to-use file sharing networks like Napster
and its successors, the internet has become a new distribution
channel for digital media contents. Despite the shutdown of the
non-commercial Napster, file sharing in peer-to-peer networks has
become even more popular. For example, in May 2003, more than
900 million files were shared on the KaZaA network by about 4.3
million users (Becker and Clement 2004), mostly in a non-commer-
cial, illegal environment. In such non-commercial systems, only a
small fraction of users is contributing the majority of the available
content (Adar and Huberman 2000; Saroiu, Gummadi, and Gribble
2003; Becker and Clement 2004). Most recently, the media industry
has been working on commercial business models offering digital

media files like music or movies on the internet for sale (e.g.,
iTunes.com or movielink.com).

Apart from the field of consumer behavior, reciprocity is and
has been an important topic in several research fields, in some of
them already for many decades. There is a vast number of reciproc-
ity studies in sociology, and a growing number of studies in
economics. Also in computer sciences and organization theory,
studies that try to better understand online communities, peer-to-
peer networks, and contributions to open source software can be
found recently. We are going to briefly deal with selected ap-
proaches in the theory section and will propose a framework
underlying our study.

We will then empirically test our framework in a controlled
laboratory experiment that is incentive-compatible in the spirit of
experimental economics (e.g., Smith 1976), i.e. the decisions of
respondents have real consequences. The videos downloaded and
the money spent or saved are real, for example the videos down-
loaded can be used at home. At the same time, our experiment may
be called “realistic”. The user interface was programmed so as to
resemble a real online downloading and file sharing environment as
much as possible. Thus, we see the most important contribution of
our paper in testing of the predictions of economic theory, sociol-
ogy, and psychology about reciprocal behavior in a controlled, but
realistic buying situation.

The paper is organized as follows: The next section introduces
theory. In the subsequent section, the experimental design is ex-
plained. The fourth section reports on the empirical findings, and
the last section discusses the findings, derives implications, and
deals with future research.

THEORETICAL DEVELOPMENT
This section provides the framework we are going to test in our

experiment. Specifically, we deal with theories of reciprocity and
motivation crowding, and derive consequences for the situation in
focus.

“Reciprocity is concerned with giving to a community as well
as taking from it” (Preece 2001, p. 351). However, some researchers
argue that online communities and peer-to-peer groups might be
vulnerable to social dilemmas in which most members take from the
community without giving back (Kollock 1998). This concern
would not be surprising to a neoclassical economist since coopera-
tion between consumers such as file sharing indeed resembles the
basic structure of a prisoner’s dilemma where “defect/defect” is the
Nash equilibrium. From the perspective of normative game theory,
cooperation is thus difficult to stabilize unless, for example, the
game is repeated infinitely. In more realistic scenarios, individuals
have incentives to take advantage of individuals who cooperate. If
this is anticipated, nobody should even try to cooperate. Specifi-
cally, for the case of sharing music files, “(…) there is little mystery
as to why tens of millions of individuals have chosen to use the
networks to download free, high-quality sound recordings. The
more puzzling question is why tens of millions of individuals have
chosen to upload free, high-quality sound recordings to their fellow
anonymous users” (Strahilevitz 2002, p. 3).

However, it may already be misleading to describe a peer-to-
peer file sharing group or a community as anonymous. Although
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Gnutella users are objectively anonymous, this peer-to-peer group
may be perceived as a loosely connected “family” by at least some
of the individuals. Sahlins’ (1976) social exchange theory discrimi-
nates between different social distances or so-called tie strengths. In
his famous monograph “Stone Age Economics”, he proposes a
“balanced reciprocity exchange” as being functional for middle
social distances.

Reciprocity may also be considered a social interaction norm
(e.g., Goulder 1960; Ostrom 1998; Fehr and Fischbacher 2003).
The idea is straightforward. When A helps B, then B feels obliged
to return the favor, either by helping A, or by helping C (a third party
who shares some characteristics with A). The norm is not limited to
a three-person-interaction but may apply to much larger groups of
individuals (Kahan 2002). Some economists explain reciprocity
using evolutionary game theory (e.g., Sethi and Somanathan 2003).
From the perspective of experimental economics and other empi-
rical economic research, reciprocity is just very frequent: “(…) a
pervasive and economically significant phenomenon in human
interaction. The tendency to reward generosity and punish oppor-
tunism is encountered frequently both in long-term relationships
and in sporadic interactions” (Sethi and Somanathan 2003, p. 1).
However, as Charness and Haruvy (2002) demonstrate, non-pecu-
niary motives such as altruism-based, equity-based, or reciprocity-
based motives may often simultaneously be relevant for decision
making. But reciprocity motives may also be discriminated from
other motives. For example, Gneezy, Güth, and Verboven (2000)
experimentally demonstrate that for transactions without explicit
contracts, reciprocity and trust could often be the more appropriate
explanation than gift giving with distributional intention.

Summing up, despite differences between and some open
questions in the different approaches to explain reciprocity, and
although reciprocity motives may not always be perfectly discrimi-
nated from other non-pecuniary motives such as altruism, there are
many similarities between the above thoughts adapted from differ-
ent disciplines (i.e., sociology, anthropology, and behavioral eco-
nomics) and based on different empirical evidence (i.e., field,
experimental). Thus, despite economic disincentives, we expect
people to cooperate in situations that are not perceived as com-
pletely anonymous. We expect them to do so even if they incur
costs, and even if their behavior is not rewarded in monetary terms.

There is collected experimental evidence on large individual
differences in altruism, sharing, cooperation, or reciprocating be-
havior (Fehr and Fischbacher 2003). Based on a number of studies,
Fehr and Fischbacher (2003) summarize that, for example, the
“(…) ultimatum game nicely illustrates that a sizeable number of
people from a wide variety of cultures (…) are willing to punish
others at a cost to themselves to prevent unfair outcomes or to
sanction unfair behavior” (p. 785; italicizing by the authors of the
current contribution). Although in principle the willingness to share
or to reciprocate could be random or could follow difficult to
understand but largely situation-dependent patterns, it seems to be
more plausible that individuals differ in their tendency to recipro-
cate. Individuals that reciprocate in situation A may also have a
tendency to reciprocate in situation B.

EXPERIMENTAL DESIGN
The participants took part in a laboratory experiment that was

similar to an online video on demand (VOD) system. Participants
could choose from a selection of 20 movies (taken from the top 20
DVD rental charts in Germany, summer 2003) for “download”. The
whole download situation was simulated in a computer laboratory.
Participants were instructed that they would receive a voucher at the
end of the experiment that allowed them to watch each movie they
successfully “downloaded” during the experiment once. At the

beginning of the experiment, participants were provided with ¤ 10
(approximately US$ 12.50) on a virtual account. They could keep
all the money remaining on their account at the end of the experi-
ment or spend more money and pay the balance. The duration of the
experiment was limited to 30 minutes. All downloads had to be
finished within the given time. Two providers A and B offered the
same 20 movies but on different conditions (price, download time,
quality, and sharing incentives).

The experiment aimed at analyzing three research questions:
(1) the impact of uncertainty and ambiguity on consumers’ choice
in this online buying environment, (2) reciprocity in file sharing
activities without monetary incentives, and (3) the influence of
monetary rewards on reciprocity. All aspects related to uncertainty
and ambiguity as well as the effects of monetary incentives will be
dealt with in a subsequent paper. We will thus focus on the aspects
of the experimental design relevant to the investigation of sharing
behavior without monetary incentives.

In order to make the experiment realistic and to simplify the
participants’ decision making process, the graphical user interface
was as close to existing video-on-demand applications as possible.
The interface for taking decisions still remained simple: partici-
pants could i) select for each movie whether or not to download it
and from which provider, ii) monitor and cancel downloads if
necessary, and iii) decide which movies shall be shared with other
players. A typical choice situation for downloading a movie is
illustrated in figure 1.

All movies successfully downloaded from provider A could
be shared with other players. Participants could decide which of
their movies they would like to share (this decision could be revised
at any time). A system message reminded the players at the end of
each download that the movie could now be shared with other
players. The availability level of a movie in file sharing equals the
number of the players sharing this file (up to a maximum availabil-
ity level of 5). Thus, the time needed to download a movie from file
sharing directly depended on the sharing behavior of the group
[download time=(20 minutes / availability)]. The experiment was
conducted in groups of 9 players. To get the process started, two
movies were available for file sharing right at the beginning of the
experiment.

In non-commercial peer-to-peer networks, the costs for shar-
ing large files are moderate but clearly above zero (e.g., costs for
internet connection or opportunity costs for hard disk space and
reduced bandwidth; Becker and Clement 2004). Costs for sharing
movies were incorporated in the experiment by reducing the partici-
pants’ bandwidth (performance). For each movie shared at any
given time during the buying experiment, a participant’s perfor-
mance was reduced [performance=1–(.05 * shared movies)].

Therefore, the effective download time for each movie was
increased for the subject [effective download time=(download time
/ performance)].

The effective download time was always calculated by the
software and displayed as “duration” (see figure 1). The actual level
of performance was displayed as “available bandwidth” and was
constantly visible during the experiment at the top of the screen (see
figure 1). Each download consumed bandwidth depending on its
level of availability adding up to a total “requested bandwidth”
always displayed just below the “available bandwidth”.

Whenever the “requested bandwidth” exceeded the “available
bandwidth”, all downloads were slowed down proportionally.
Hence, sharing (loss in performance) was more “costly” for those
who wanted to download many movies but it was still noticeable for
all players.

While still running, all downloads could be cancelled and the
money was paid back to the player’s account. The whole download
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mechanism was an essential part of the instructions and very similar
to real systems the participants were already used to.

In addition to costs for sharing, incentives for sharing were
also included in the experiment. Even though there are two incen-
tive treatments, this contribution will only deal with the “low
incentives” situation where no bonus points are rewarded for file
sharing.

The total of 216 participants (most of them students) was
recruited from different schools at a major university in Germany.
All participants who chose to participate in the study had to be
experienced in file sharing networks (but not necessarily experts)
and interested in movies. Experimental data were collected in June
2003. The recruitment activities pointed out that up to eight movie
vouchers could be obtained in the experiment and that there would
be an initial budget of ¤ 10. Participants were allocated to the two
treatments (“with bonus points” and “without bonus points” for file
sharing). In each treatment, there were 12 groups consisting of nine
players. All participants were sitting in separate booths. Since this
contribution focuses on the findings for the “without bonus points”
condition, only n=108 respondents are underlying our analyses.

The experiment included an introduction to the software, the
30 minutes computer-based buying experiment, a questionnaire,
and an incentive compatible dual-role ultimatum bargaining game
with real payments (see below). Manuals with detailed information
on all movies and the vouchers were handed out to all participants.

Three instructors and one system administrator were present at all
times answering questions.

To have a second observation of participants’ willingness to
reciprocate, we used a modified (details are provided below)
ultimatum bargaining game (e.g., Güth, Schmittberger, and Schwarze
1982; Roth, Prasnikar, Okuno-Fujiwara, Zamir 1991; Henrich et al.
2001; Camerer 2003). In an ultimatum game, one player (“proposer”)
makes an offer on how to divide an amount of money with another
player (“responder”). There are no negotiations, so the responder
can only either take the offer–both players will earn what the
proposer suggested–or leave it. In the latter case, both players will
end up empty-handed. If the responder maximizes his or her
monetary pay-off, any positive offer should be accepted. Anticipat-
ing this, a profit-maximizing proposer should offer only very little.
But we know from several experiments that the mean offer is 30–
40%, median and modal offers are 40–50%. Many proposers offer
half the money. Small offers are typically rejected half of the time
(for an overview see e.g., Fehr and Schmidt 1998; Camerer 2003).

In this study, participants were supposed to propose how to
divide ¤ 2. Contrary to the normal setting in ultimatum bargaining
games, we did not split up the group in proposers and responders.
Instead, every participant in the group had to make an offer to one
other, randomly assigned respondent in the group, i.e., the offers
were forwarded to another player of the group by the computer
server. In a second step, every subject was in the role of the

FIGURE 1
Choice situation within the experiment
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responder and had to decide–again simultaneously–whether or not
to accept the offer they just received from a different person via the
server. Thus, every participant was able to earn money twice in this
game: First, by making an offer which is accepted by another group
member, and second, by accepting the offer they received.

No player responded to the same player who had received the
own offer, so there were no “partners”, and participants were
informed about this fact. Instead, as in the file sharing part of the
experiment, the whole group was the unit of reciprocal behavior.
Specifically, respondents were provided with a written description
of the situation and an oral instruction before every dual-role
ultimatum game. Note that this procedure does not alter either basic
structure or normative solution of the ultimatum game described
above. However, from a behavioral perspective, this was supposed
to strengthen reciprocal considerations. We felt that such a dual-
role ultimatum bargaining game might somehow reflect an
individual’s tendency to reciprocate in a group situation. While
thinking about how much to offer as a proposer, participants knew
that they would be in the role of the responder a moment later. What
will be the minimum amount they are going to accept in this
situation? What do they expect the other to give? Is there any
behavioral norm existing? So, how much should they offer?

Dual-role ultimatum games require some reflection on self-
interest, fairness, and (negative) reciprocity and the payoff could
induce some information on other peers’ (non-)reciprocal behavior.
To avoid any potential bias from the dual-role ultimatum game on
sharing behavior in the laboratory experiment, we always started
with the file sharing simulation first. The possible vice versa effect
of sharing behavior on the dual-role ultimatum game offer is
expected to be lower and was additionally reduced by the 15
minutes break for filling out the questionnaire.

EXPERIMENTAL FINDINGS
At the end of the experiment, participants received their pay-

off in form of movie vouchers and the remaining of the ¤ 10 initial
budget on their accounts. In the non-bonus group, underlying our
analyses, participants bought on average 5.9 movie vouchers. File
sharing had an average market share of 47 % providing a large
number of observations on sharing behavior. In our study, recipro-
cal behavior was measured in two different situations: in the dual-
role ultimatum game and in the buying situation.

The distribution of the offers in our dual-role ultimatum game
(see figure 2) is somewhat consistent with typical findings in
“normal” ultimatum games (see e.g., Fehr and Schmidt 1998;
Camerer 2003) where the median and the modal offer range from
40–50 % (in this study: median 49.5 %; modal 50 %). There are
hardly any very low offers or offers in the “hyper-fair” category of
51–100 % (in this study: 2.8 % of all offers are below 20 % and
5.6 % are “hyper-fair” offers). However, 46 out of the 108 partici-
pants offer exactly 50 % (¤ 1) and the mean value (42.7 %) exceeds
the range reported by Camerer 2003 (30–40 %). Also, with 84 % the
rejection rate is higher than typical rejection rates (50 %).

Both, the large number of 50 %-offers and the high rejection
rate for low offers underline that our dual-role ultimatum game
setting fosters reciprocal thinking. If participants believe that
reciprocity is an accepted “norm” within the group, a 50 %-offer
would ensure a “fair” outcome of ¤ 2 for everyone. From this
reciprocal point of view, someone offering less than 50 % (¤ 1) is
somehow trying to make an extra profit. Offers below ¤ 1 are being
rejected by 38 % of those who offered ¤ 1 or more (only 9 % among
those who offered less than ¤ 1). Participants who believe that the
group members are profit maximizing, would anticipate that (at
least) moderate offers will be accepted. They might therefore offer

FIGURE 2
Offers in the dual-role ultimatum game (n=108)
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significantly less than 50 %. We will distinguish between partici-
pants with a reciprocal offer ≥ ¤ 1 (“reciprocals”, n=52) and those
offering less (“non-reciprocals”, n=56).

Our dependent variable is file sharing. For every download
that had been completed in the buying experiment, participants
were able to choose whether or not to share the movie with other
players. This decision could be revised at any time, and it was also
possible to share only a fraction of the movies one could have
potentially shared.

An example of a real sharing pattern is illustrated in figure 3.
Even though we can observe participants’ sharing behavior

during the entire experiment, there is no obvious way to measure
“sharing”. One rather simple approach would be the maximum or
average number of movies being shared by an individual. This
measure would be highly dependent on the number of movies
bought in the experiment. It would even be dependent on the
distribution channels since they differ in download speed. Sharing
100 % of few available movies shows a stronger willingness to
reciprocate than sharing a small fraction out of a larger number of
files. Therefore, we will measure the sharing intensity by the ratio
of the individual sharing supply and the total sharing potential
aggregated over time.

(1)  sharing ratio = movies being shared

movies available for sharing
∑
time

 

This sharing ratio, scaled between 0 and 1, will be the depen-
dent variable for most of the following analyses. The distribution of
the sharing ratio is shown in figure 4.

According to figure 4, there are large individual differences in
participants’ sharing behavior. Only a minority of participants
shares nothing or little. This free riding group is small (9 % sharing
zero and 16 % with a sharing ratio<.1). Hence, despite sharing being
costly and without any incentives being provided for sharing,

FIGURE 3
Sharing potential and sharing supply for user 117

participants still share significantly more than 0 % of their movies
(p-level: .000; t-test, two-sided).

As within the dual-role ultimatum game, differences in
participants’ revealed sharing behavior could be based on the
individuals’ level of intrinsic, reciprocal motivation. If this is an
explanation for both high offers and high sharing ratios, we expect
a positive correlation between participants’ behavior in both
situations. Therefore, we will analyze the revealed sharing behav-
ior of the “reciprocals” and “non-reciprocals” as identified before
based on the offers in the dual-role ultimatum game.

For the empirical test of this proposition, we will first look at
the no bonus point treatment avoiding any potential impact of
monetary incentives. Without an additional extrinsic motivation
for sharing, participants with a reciprocal offer in the dual-role
ultimatum game are expected to share more. We find that the
reciprocals’ sharing ratio is 24.5 % higher than the one of non-
reciprocals (mean sharing ratio .53 vs. .66). This difference is
significant (p-level: .042; t-test, two-sided). So indeed, even
though the effect is small, the observation from our dual-role
ultimatum game is related to sharing behavior in a realistic buying
environment.

DISCUSSION AND IMPLICATIONS
We have evidence that, although there are no monetary

incentives and although this activity is costly, individuals engage
in file sharing. This is consistent with earlier findings on reciprocal
behavior. Consistent with real life observations, we also find large
individual differences in participants’ sharing behavior. Further-
more, we are able to relate this behavior to proposals in a dual-role
ultimatum bargaining game. Thus, there is evidence that sharing
is not a situation dependent activity or random. Rather, individuals
seem to differ in their general tendency to share and to reciprocate.

Our findings are important for two reasons. First, the replica-
tion of the real life phenomenon of the voluntary uploading of files
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FIGURE 4
Sharing ratio in the computer-based buying experiment (n=102)

in peer-to-peer networks in a controlled experiment is important
because real life observations may be organized by alternative
explanations. For example, the related activity of contributing to
open source software has often been “rationalized” by potential
motives such as gaining reputation as a programmer, signaling
skills, etc. by several authors. Although more difficult, it is possible
that similar explanations could be “invented” for uploading activi-
ties. Our controlled experiment has the advantage that it does not
allow for alternative interpretations outside the reach of the experi-
mental situation.

Second, our experiment partially solves the puzzle of the large
differences in individuals’ sharing activities. Individuals may differ
in their tendency to reciprocate. Future research is necessary to
substantiate these findings, for example based on alternative mea-
sures of the tendency to reciprocate. If there are stable groups, the
propensity to share may be an interesting segmentation criterion in
markets where this behavior plays a role.

Another interesting aspect to be investigated in further re-
search is whether the tendency to reciprocate is a solid personal trait
variable such as extraversion or risk aversion.

Future research should also address the relevance of monetary
incentives in the context of sharing and reciprocity. Does reciprocal
behavior and monetary incentives add up, or do we have to expect
a more complex relationship? We are partially able to deal with this
question based on our experiment but this question was beyond the
scope of this paper.

Future research should furthermore focus on alternative envi-
ronments where reciprocity plays a role such as joint buying
environments, etc.
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