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ARTICLE

File sharing as conditional cooperation: evidence from a framed field
experiment
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ABSTRACT
In this project, we investigate downloading and sharing behaviour in a novel ‘piracy game’
modelled after standard public good games. We find that willingness to share correlates posi-
tively with the sharing by others. By contrast, actual behaviour in the ‘piracy game’ is not
correlated with self-reported behaviour.
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I. Introduction

Peer-to-Peer (P2P) networks are one of the main
channels used to obtain pirated content online.
They only work effectively if copies of files already
in the network are freely shared and new ones are
regularly uploaded. As a result, various mechanisms
promoting active participation and/or punishing
freeriding have been proposed and built into the
network architecture (Feldman and Chuang 2005).
There are also informal sanctions, e.g. downloaders
are referred to as leechers within the torrenting
community.

Despite the importance of reciprocity norms
among digital pirates, they have hardly been studied.
We fill this gap by providing evidence from a framed
field experiment (Harrison and List 2004) with nat-
ural stimuli: student subjects play a stylized ‘piracy
game’ with (conditional) cooperation in the context
of file sharing.

We contribute to the existing literature in three
ways. First, we establish that file-sharing behaviour is
reciprocal: engagement is conditional on the actions
of others. Second, we find that the self-reported
measures or ‘piracy’ that dominate the literature1

are a poor predictor of actual sharing decisions.
Third, unlike previous framed field experiments
with adult subjects, we use nonmonetary stimuli.2

II. Design and procedures

We ran a computerized laboratory experiment con-
sisting of four parts, one of which had been prese-
lected to determine earnings of the participants on
top of the show-up fee of 5 PLN ( � 1.20 euro). The
parts comprised

(1) ‘a piracy game’, in which subjects revealed their
willingness to share content on the Internet;

(2) valuation, eliciting the individual pricing of
online transfer;

(3) a version of Holt and Laury (2002) task to
reveal risk aversion;

(4) a version of Charness and Rabin (2002) task
to reveal social preferences.

In the first two parts, the participants could earn the
right to download content from Poland’s most popular
file-sharing service Chomikuj.pl. It is known for host-
ing files that are shared without the copyright owners’
consent. Each account on Chomikuj.pl can collect the
so-called transfer (e.g. through direct purchase) that
amounts to the number of MBs a user can download.

‘The Piracy game’ is built as an analogy to public
good games, a common way for operationalizing
dilemmas of conditional cooperation in experimental
economics. We used the one-shot strategy method

Supplemental data for this article can be accessed here.

CONTACT Joanna Tyrowicz j.tyrowicz@uw.edu.pl
1E.g. Selwyn (2008); Morris and Higgins (2008); Wingrove, Korpas and Weisz (2011).
2Studies with children include Harbaugh and Krause (2000); Alencar, Deoliveirasiqueira and Yamamoto (2008); overall, little is known on how public good
games generalize to other reward domains.
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approach of Fischbacher, Gächter and Fehr (2001).
Subjects were randomly and anonymously matched
into groups of four and informed that the final out-
come would depend on their decisions along with the
decisions of other group members. Subjects were
endowed with 10 PLN and could spend any amount
up to that limit on ‘downloading’ and ‘sharing’. The
price of 1 GBwas 0.5 PLN (e.g. they could download 10
GB, share 5 GB and keep 2.50 PLN in cash). Subjects
were informed that each GB downloaded would
increase the amount of data transfer allocated to his
or her Chomikuj.pl account, should this part be ran-
domly selected for determining their final compensa-
tion. Likewise, sharing 1 GB would benefit the account
of each of the other group members by 1 GB.

Subjects made both unconditional and conditional
sharing decisions, both types being incentivized.
Unconditional decisions had to be made without any
knowledge of what other group members could choose.
Conditional decisions were choices contingent on how
much other group members were sharing on average,

see Figure 1. To assist subjects, the screen with the
conditional decisions was equipped with a calculator
(subjects saw how their individual, conditional choices
translated to monetary payment and transfer rights).
Subjects were also asked to provide a (nonincentivized)
prediction of other participants’ mean contribution.

A ‘Valuation’ of Chomikuj.pl data transfer (first 10
GB and then 20 GB) was performed using iterative
multiple price lists (Andersen et al., 2006). We report
the mean of the two resulting valuations of 1 GB,
accurate to one decimal place. For example, if someone
was willing to pay 10 PLN for 10 GB and 16.2 PLN for
20GB, then the inferred value of 1 GBwould be .9 PLN.

Other characteristics and self-evaluation

Subjects’ risk-aversion was elicited using the method
of Holt and Laury (2002). Their social preference
was elicited using the method of Charness and
Rabin (2002).3 Big Five personality traits of the par-
ticipants were elicited as in Laguna et al. (2014).

Figure 1. A decision screen in the ‘piracy game’, as presented in the printed instructions. Instruction elements were only displayed
on the instruction screen.

3Their design was modified to capture differences between deliberate and instinctive choices, following Dyrkacz and Krawczyk (2015).
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Subjects self-reported their frequency of file sharing
and downloading from various legitimate and
unauthorized sources.4 They also filled in their gen-
der, education and income status. Details of the
design can be found in the online Appendix.

The experiment was run at the Laboratory of
Experimental Economics in Warsaw in 13 sessions,
between 24 January 2015 and 19 March 2015. It was
computerized using zTree (Fischbacher 2007). There
were 212 participants in total. Around 80% of them
were students (about half of whom majored in eco-
nomics) and 58% were female.

III. Results

Subjects were generally interested in purchasing
transfer for themselves and willing to share nontri-
vial amounts for others, with means of 3.51 and 2.80
GB, respectively. Twenty-six per cent of participants
never wanted to download and 28% never wanted to
share (19% never wanted either). Following
Fischbacher, Gächter and Fehr (2001), for each sub-
ject we run a separate regression of the sharing
choice conditional on the others’ sharing behaviour.
This provided us with an individual-specific measure
of reciprocity in the Piracy game. We distinguish
three types: free-riders, unconditional cooperators
and conditional cooperators.5 The distribution of
types is largely consistent with the findings of
Fischbacher, Gächter and Fehr (2001): 48% are con-
ditional cooperators, 42% are free-riders and only
10% are unconditional cooperators.

Using subjects’ self-evaluation, we distinguish
nonpirates (never download or upload copyrighted
material), occasional leechers (download sometimes
and never share), frequent leechers (often download
and never share) and seeders (admit to sharing).
Table 1 provides the cross-tabulation of self-reported
and observed behaviour, demonstrating these are
nearly independent. Self-reported ‘piracy’ behaviour
does not correlate either with unconditional sharing
in the ‘piracy’ game or with the valuation of data
transfer.

Higher valuation of data transfer is associated
with higher levels of sharing, see hurdle estimations
in Table 2. The coefficient representing the impact of
others’ sharing on own sharing is estimated very
robustly at .5, implying that for each 1 GB of
received data transfer (equivalent to roughly one
movie in low quality), our subjects were willing to
share a half of it (equivalent to roughly one and half
episodes of a TV series in low quality). The impact
of personality traits is quite weak, with conscientious
individuals being less likely to share at all and emo-
tionally stable individuals being both more likely to
share at all and more likely to share larger amounts
of data. This appears natural given how this trait is
defined (Lounsbury and Gibson 2006, so long as file
sharing is a stressful rule-violating activity). The
negative link between conscientiousness and deviant
behaviours seems robust in the literature, while the
findings for emotional stability seem more mixed
(e.g. Salgado 2002; Karim, Zamzuri, and Nor 2009;
Swami, Chamorro-Premuzic, and Furnham 2009).

Table 1. ‘The Piracy’ game results and self-reported behaviour.
Self-reported status

Nonpirates Occasional leechers Frequent leechers Seeders Total Kruskal–Wallis p� value

GB valuation 0.42 0.58 0.57 0.59 0.56 0.19
Unconditional decisions

Download (GB) 2.34 3.72 3.00 3.83 3.51 0.18
Share (GB) 1.39 2.91 3.74 2.90 2.80 0.20
Belief about sharing 4.12 4.10 3.74 3.95 4.04 0.70

Classification based on Fischbacher, Gächter and Fehr (2001)
Conditional cooperators 38% 49% 47% 54% 48%
Unconditional cooperators 8% 14% 0% 5% 10%
Free-riders 54% 37% 53% 41% 42%
No. of participants 26 127 19 40 212

Notes: For the Kruskal–Wallis test, we report the p-value for a null hypothesis that all four groups are drawn from the same population. The unconditional
decision to download and share refers to the variant of the piracy game when the sharing decisions of the others are not known. Belief about sharing is
the belief on how many GBs the others will share with the group. Details of Fischbacher, Gächter and Fehr’s (2001) classification are reported in the online
Appendix.

4We gave subjects some examples of the most popular websites within each category.
5See online Appendix for details of the procedure.
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The measures of risk aversion and social preference
seem to have no impact.

To see if the relationship between the sharing of other
participants and own propensity to share depends on
own real-life experiences, we repeat the previous speci-
fication separately for each category of self-reported
behaviour, see Table 3. Because the sample sizes are
much smaller, we only include two of the base control
variables: gender and age. The file-sharing reciprocity
estimates remain significant and positive for all sub-
groups and for both equations. Moreover, their magni-
tude is similar to that reported in Table 2 (with only the
coefficient in the seeders group being slightly larger than
in other specifications). These results support the notion
that reciprocity may be a major factor inducing people
to share content, even if they are not actually prone to
file-sharing behaviour and have no previous ‘piracy’
experience. One reason for that is many of them have
peers who are involved in file sharing, so they are well
acquainted with the activity, which is likely to affect
their own attitudes and behaviours (Cox, Collins, and
Drinkwater 2010). Thus, while our sample is not repre-
sentative the entire online population, the results may
hold for all relevant types of internet users.

IV. Conclusions

We find file sharing to be a case for conditional
cooperation. This makes our findings valuable
beyond the audience interested in determinants of
Internet piracy. Indeed, so far, economists running
incentivized experiments on reciprocity invariably
considered monetary contributions and payments.
We demonstrate that reciprocal behaviours general-
ize to other domains that can be conveniently stu-
died in the lab.

Identifying the reciprocal nature of file sharing
also allows to draw from the rich literature on
conditional cooperation. Specifically, we can look
for suggestions for possibly effective policy mea-
sures. This literature typically seeks instruments
fostering cooperation, such as framing of the situa-
tion, manipulating beliefs about others’ sharing,
introducing communication between agents and
using informal sanctions for freeriding. These,
among others, could be thus fruitfully used by
either P2P platforms or to curb the scope of
unauthorized file sharing. For example, allowing
chat function fosters conditional cooperation, thus
it is likely to encourage more sharing. Moreover, if
file sharers hold a false-consensus belief that every-
body shares, dispelling this myth may restrain their
propensity to share.

We also find evidence that sharing and download-
ing is associated with higher valuation of the transfer
rights for downloading cultural goods (music, films
and books), implying that ‘pirates’ are in principle
willing to pay more for such goods. Consequently,
some of the ‘pirates’ could possibly be converted into
customers if they were presented with sufficiently
attractive prices and distribution channels.

Finally, judging by our sample, self-reports on
piracy behaviour are not reliable. While subjects
knew they were being observed (they could adjust
their behaviour to what they perceived as ‘appropri-
ate’) if anything, it should strengthen the correlation
with self-evaluation which are likely subject to the
same type of self-censoring. Likewise, the abstract
measures of risk aversion and social preference (reci-
procity included) were not predictive. We thus pos-
tulate that piracy research should more often reach
for dedicated, behavioural tasks, such as the ‘piracy’
game we have proposed.

Table 3. Hurdle regressions of conditional sharing on sharing of others, by self-reported behaviour groups.
(1) Nonpirates (2) Occasional leechers (3) Frequent leechers (4) Seeders

Outcome equations
Sharing 0.58* 0.45*** 0.53*** 0.65***
of others (0.30) (0.08) (0.11) (0.15)

Selection equations
Sharing 0.04*** 0.04*** 0.05*** 0.05***
of others (0.01) (0.01) (0.01) (0.01)
Observations 114 156 762 240

Notes: The hurdle regression model is based on Botelho et al. (2009). All models include controls for age and gender. SEs clustered at
individual level are shown in parentheses. � � � p < 0:01, � �p < 0:05, � p < 0:1, estimate of correction relevance ln σ 2
1:4; 1:7h i and significant, estimates of constant insignificant only for the seeders.
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