Nudging the Digital Pirate: Piracy and the Conversion of Pirates to Paying Customers

A Dissertation Proposal
Submitted to the Faculty
of
Purdue University
by
Matthew J. Hashim

Last revised
November 5, 2010

TABLE OF CONTENTS
LIST OF TABLES ......................................................................................................................... iii
LIST OF FIGURES ....................................................................................................................... iv
ABSTRACT .....................................................................................................................................v
CHAPTER 1. Introduction...............................................................................................................1
CHAPTER 2. Nudging the Digital Pirate: An Extension of the Theory of Planned Behavior .......3
2.1 Introduction .............................................................................................................................3
2.2 Literature Review....................................................................................................................6
2.2.1 Theories Related to Behavioral Aspects of Piracy ...........................................................6
2.2.1.1 Morals .........................................................................................................................7
2.2.1.2 Compliance, Consistency, and Dissonance ................................................................8
2.2.2 Literature on Piracy due to Sampling ...............................................................................9
2.3 Research Methodology .........................................................................................................10
2.3.1 Theoretical Development ................................................................................................10
2.3.2 Questionnaire Development............................................................................................15
2.3.3 Sample.............................................................................................................................16
2.4 Analysis.................................................................................................................................17
2.4.1 Measurement and Structural Model ................................................................................18
2.4.2 Results .............................................................................................................................22
2.5 Discussion .............................................................................................................................29
2.5.1 Managerial Implications .................................................................................................30
2.5.2 Future Research ..............................................................................................................31
2.6 Conclusion ............................................................................................................................31
CHAPTER 3. Information Targeting and Coordination: An Experimental Study .......................33
3.1 Introduction ...........................................................................................................................33
3.2 Literature Review..................................................................................................................36
3.2.1 Piracy in the IS Literature ...............................................................................................36
3.2.2 Public Goods ...................................................................................................................37
3.2.3 Common-Pool Dilemmas and Threshold Public Goods .................................................37

i

3.2.4 The Role of Information ................................................................................................38
3.3 Basic Setup and Experimental Design. .................................................................................40
3.3.1 Basic Setup......................................................................................................................40
3.3.2 Experimental Design .......................................................................................................42
3.4 Discussion of Behavioral Predictions ...................................................................................44
3.5 Experimental Procedures ......................................................................................................48
3.6 Experimental Results ............................................................................................................51
3.6.1 Discussion of the Pilot Sessions .....................................................................................52
3.6.2 Preliminary Results from the Pilot..................................................................................53
3.7 Conclusion ............................................................................................................................58
CHAPTER 4. Conclusion ..............................................................................................................59
LIST OF REFERENCES ...............................................................................................................60
APPENDICES ...............................................................................................................................69
Appendix A: Survey Instrument .................................................................................................69
Appendix B: Supplementary PLS Output Tables .......................................................................73
Appendix C: Experiment Instructions ........................................................................................75
Appendix D: Supplemental Experiment Instructions .................................................................78
Appendix E: Experiment Screenshots ........................................................................................80
Appendix F: Institutional Review Board Documentation ..........................................................82

ii

LIST OF TABLES
Table 2.1 Principle Axis Factoring with Promax Oblique Rotation: Factor Loadings and
Cross Loadings............................................................................................................................20
Table 2.2 Item-to-Construct Correlations vs. Correlations with Other Constructs .......................20
Table 2.3 Reliabilities and Correlations amongst Variables ..........................................................21
Table 3.1 Experimental Sessions ...................................................................................................43
Table 3.2 Experimental Parameters ...............................................................................................44
Table B-1 PLS Output Factor Loadings and Cross-Loadings ......................................................73
Table B-2 PLS Output Reliability and Interconstruct Correlations ..............................................74

iii

LIST OF FIGURES
Figure 2.1 Moderated TPB Research Model .................................................................................13
Figure 2.2 Moderated Mediation TPB Research Model ................................................................15
Figure 2.3 Structural Model ...........................................................................................................19
Figure 2.4 Overall Piracy Intention for the TPB............................................................................23
Figure 2.5 Comparison between Initial and Conversion Intention for the TPB ............................24
Figure 2.6 Perceived Moral Obligation as a Mediator (full sample) .............................................25
Figure 2.7 Perceived Moral Obligation as a Mediator (past piracy conversion scenario first) .....26
Figure 2.8 Comparison between Initial and Conversion Intention with Perceived Moral
Obligation as a Mediator.............................................................................................................28
Figure 3.1 2-Player Example with 3-Quality Levels .....................................................................46
Figure 3.2 5-Player Example with 3-Quality Levels .....................................................................48
Figure 3.3 Within-Subject Results with Beliefs (periods 1-45) .....................................................54
Figure 3.4 Target Below Feedback Condition with Beliefs (periods 1-15) ...................................55
Figure 3.5 No Information Feedback Condition with Beliefs (periods 16-30)..............................56
Figure 3.6 Target Below Feedback Condition with Beliefs (periods 31-45) .................................57
Figure E-1 Elicit Beliefs Screenshot ..............................................................................................80
Figure E-2 No Information Feedback Allocation Decision Screenshot ........................................80
Figure E-3 Targeted Below Information Feedback Allocation Decision Screenshot....................81
Figure E-4 Results Screenshot .......................................................................................................81

iv

ABSTRACT
Piracy is a significant source of concern facing software developers, music labels, and movie
production companies. Firms continue to invest in digital rights management technologies to
thwart piracy, but their efforts are quickly defeated by hackers and pirates. This dissertation is
comprised of two studies that address the issue of piracy from a behavioral perspective.
In the first study, we theorize that moral obligation may mediate other constructs from
the theory of planned behavior. We believe this is a consequence of the desire for an individual
to rationalize unethical behavior, especially when the crime is victimless. We also identify under
which circumstances an individual might be susceptible to exogenous nudging from a software
company. Salient constructs under initial purchase and piracy conversion intentions are
compared to document under which situations they become relevant to the potential pirate.
In the second study, we explore the role of information targeting and its effect on
coordination between subjects in an experimental setting. We develop an economic game based
upon the threshold public goods and coordination literatures in order to test targeting strategies
for educating consumers about digital piracy. We anticipate observing coordination towards
increased purchasing of the goods, particularly when specific groups such as low purchasers are
targeted.
Our findings provide consumer education and marketing strategies for mitigating piracy
and converting pirates to paying customers that can be employed in practice by management.

v

CHAPTER 1. Introduction
Theft of digital property is increasingly coming under attack and represents a major concern to
firms worldwide. In 2008, firms lost on average $4.6 million in intellectual property (Kannan et
al. 2009). This problem is primarily the result of the movement of data across continents, and
confounded of course by the economic crisis of the last several years. Additionally, the value of
unlicensed software is estimated to be over $50 billion dollars in 2009 (Business Software
Alliance 2010), a statistic that excludes other types of digital media such as games, music, and
video. There are of course many reasons why digital property may be stolen, but the common
underlying problem for any type of digital property is the inability to enforce property rights for
digital media. Certainly there have been advances in information security and digital rights
management, but these technologies are far from impenetrable in practice. The root of this
problem rests with human behavior.
We study the theft of digital property in this dissertation by addressing behavioral aspects
of this phenomenon. The specific intention of this dissertation is to explore behavioral methods
for mitigating digital piracy. Although we focus on piracy, the behavioral implications of this
study may be extended to other types of digital property theft. We also observe and study the
possibility that digital pirates may sometimes convert to paying customers and vice versa. The
study of piracy conversion is quite novel in the literature, as piracy has generally been treated as
a single purchase or pirate decision by the literature. We develop two studies that build upon
theories and methods from the intersection of social psychology and behavioral economics to
study digital piracy.
The first essay in this dissertation integrates the concept of a white lie (e.g. small
dishonest behavior) from behavioral economics to the well-known theory of planned behavior
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(TPB) from social psychology. We provide evidence and a theoretical explanation for the
malleability of perceived moral obligation under piracy. We posit this change in morals is due to
the common belief that piracy is considered by many to be a harmless behavior. The introduction
of this mediating effect is the primary theoretical contribution of this work and is due to the
causal influence of behavioral and normative beliefs on one’s morals. We also show that
morally-salient information passed as a message to the subject has a moderating effect on the
malleability of one’s morals, which may be employed by management to mitigate this issue.
The second essay in this dissertation employs the experimental economics methodology
to explore the role of targeted information on a consumer’s decision to pirate. We develop an nconsumer abstract game based upon the threshold public goods literature, and implement our
design in an experimental economics laboratory. We identify the Nash equilibria of the game and
develop behavioral predictions. The experimental design consists of several treatments, differing
in the availability and type of information available to the participants in order to influence their
allocations to a group account. Our treatment manipulation represents the types of marketing and
educational efforts that digital goods producers may use to mitigate piracy. The results of this
essay will allow us to draw conclusions about how targeted information may be used to enhance
coordination amongst consumers.
The implications from these essays simultaneously contribute to unexplored areas of the
literature while providing practicable implications for management. In addition, since piracy
conversion is relatively unexplored, we begin our exploration and development of how
conversion may be different that a general piracy decision. Overall, firms continue to struggle
with digital piracy and we anticipate our findings to provide a previously unexplored set of
strategies for addressing the challenges posed therein.
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CHAPTER 2. Nudging the Digital Pirate: An Extension of the Theory of Planned Behavior

2.1 Introduction
Piracy is widely believed to be on the rise, fueled by the expansion of access to the Internet,
increases in piracy sophistication, amongst other factors. For example, software piracy in 2009
increased worldwide by over three percent compared to the prior year, extending losses in the
market to over $50 billion dollars in unlicensed software (Business Software Alliance 2010).
According to anti-piracy groups, such as the Recording Industry Association of America
(RIAA), this increasing piracy rate can have a domino effect on the respective industries,
resulting in job losses, loss of earnings, and loss of tax revenue, to name a few. Pirates on the
other hand, may consider that piracy is a white lie (i.e., small dishonest behavior) (Erat and
Gneezy 2010) and a victimless crime too small to have an impact on the industry or the producer
of the digital good. In reality, all involved parties suffer along with the corporate executives,
motivating federal law enforcement agencies to increase their efforts to stop piracy and
counterfeiting (Smith and Benoit 2010).
To deal with piracy, anti-piracy organizations and software producers have generally
undertaken a two pronged approach: they first seek to limit piracy (e.g. through education and
digital rights management (DRM)) and then, they attempt to convert pirates into paying
customers (e.g. through education and engagement with their customer base). The latter
approach is the focus of our study. We approach this problem as a multiple-stage decision rather
than a one-shot “pirate vs. purchase” decision, as considered in much of the literature.
Specifically, we are interested in understanding how a pirate’s decision to convert to a paying
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customer differs from a customer’s original purchasing decision. We also analyze the role of an
anti-piracy message from a company to influence this piracy decision.
Our motivation to study this problem arose from the following quote by the independent
software producer 2D Boy: “We get regular emails from people telling us that they pirated the
game and loved it so much that they decided to purchase it. So piracy does some good, not just
harm,” (R. Carmel, personal communication, January 13, 2009). We believe 2D Boy focuses on
the latter approach to anti-piracy presented earlier as the owners speak openly about piracy with
the software community. They also educate their consumers about piracy through the use of blog
postings and participation in discussion and support forums (2D Boy 2008). Engagement with
their customer base is critical as 2D Boy’s software is not protected by DRM, and therefore a
pirated copy is not compromised by any particular hack or other limitation. The digital pirate of
their software does not gain any additional utility from converting to a paying customer.1 In
monetary terms, the pirates that convert to paying customers experience a reduction of utility.
Clearly there must be an explanation to this behavior as it does not make sense from simply a
monetary utility perspective. Content producers such as 2D Boy can therefore benefit from
developing a streamlined strategy to encourage and nudge their customers to convert from
pirates to purchasers. Many others are interested in this approach to piracy as developers simply
do not believe that DRM reduces piracy and would rather encourage developer support rather
than frustrate their consumers with DRM-driven frustrations (Carroll 2008; Graft 2010).
From an academic standpoint, there has been an extensive literature on the behavioral
aspects of piracy. Much of the existing literature has focused on ethical, economic, sampling, or
other behavioral dimensions in the intent to engage in software piracy. However, to the best of

1

The risk of being caught or punished committing piracy is minimal and therefore not the driving factor in making
this decision
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our knowledge, there has not been a behavioral study that has examined the phenomenon of
pirates converting to paying customers, which is the focus of our paper. For our analysis, we
consider an extension of the well-known theory of planned behavior (TPB) for the piracy
context. Our contribution specifically accounts for the malleability of one’s morals due to the
fact that pirates treat their behavior as a victimless crime. We use this modified theoretical model
to also provide practicable insights. Some of the key findings are as follows. When an
individual’s past history is not a factor in the current decision, we find that individuals are
motivated similarly for both stages of piracy. However, if a pirate is reminded of their past
behavior before making their next decision, perceived moral obligation becomes malleable rather
than being a closely held internal belief. Individuals adjust their perceived moral obligation
towards piracy to reflect their unethical behavior, therefore justifying their piracy decision. This
is similar to how an individual might justify a white lie. Our contribution thus illustrates the
mediating effects of perceived moral obligation on both the individual’s attitude and their
subjective norms towards the purchase decision under this situation. Further, we show how this
adjustment can be moderated during an initial purchase decision by communicating a morallysalient anti-piracy message to the individual.
The findings in this study can be applied by management to improve current forms of
communication and serve as a mitigation strategy to counter the threat of piracy by potential
consumers. Since moral obligation becomes salient after reminding a pirate of their bad behavior
rather than their good behavior, a message or other anti-piracy efforts can be adjusted to reflect
this strategy. We test an anti-piracy educational message in this study, but the message can be
tailored to the specific needs of the firm and adjusted for the characteristics of their customer
base. A message can then be quickly disseminated through social networking, online discussion
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forums, and opinion pieces and interviews. We anticipate it would apply to other commonly used
mediums such as e-mail, phone, and postal mail as well.
The remainder of this paper is organized as follows. Section 2.2 discusses the relevant
literature and introduces our extension of the TPB, section 2.3 outlines our research
methodology, the analysis and results are covered in section 2.4, section 2.5 provides the
discussion and managerial implications, and we conclude in section 2.6.

2.2 Literature Review
Our paper relates to different streams of research in information systems (IS), social psychology,
marketing, ethics, and economics. We review the literature relevant to building the theoretical
foundation of our study below.

2.2.1 Theories Related to Behavioral Aspects of Piracy
The theory of planned behavior as proposed by Ajzen (1991), has been utilized widely in the
literature for studying intentions and predicting behavior under various scenarios. Constructs
included in the base TPB model are attitude toward the behavior, subjective norms, perceived
behavioral control, intention, and the actual behavior. The base TPB model is used by Peace et
al. (2003) in conjunction with the deterrence and the expected utility theories to explain the
intention to commit software piracy. Our paper is different from their work both in the focus as
well as the model employed. The key difference between the two papers is that we focus on
piracy conversion while they study factors leading to commit software piracy. For our model, we
employ the refinement of TPB from Beck and Azjen (1991) specifically developed to account for
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dishonest actions. Chang (1998) has demonstrated that the refined TPB (hereafter, simply TPB)
is preferred over prior theories such as the Theory of Reasoned Action (TRA).

2.2.1.1 Morals
The key contribution of Beck and Azjen (1991) is the inclusion of moral obligation as a separate
independent predictor in the TPB.

The inclusion was motivated by research prior to the

development of the TPB as Gorsuch and Ortberg (1983) found that a measure of moral
obligation is necessary and useful for morally-charged situations when comparing moral and
non-moral situations under the TRA. Perceived moral obligation in the context of the TPB
includes a measure for guilt, personal principles, and whether or not a particular behavior is
considered morally wrong. This subsection surveys prior research on morals related to our piracy
context.
An adaptation of the moral development model (Rest 1979) was applied to ethical
decision making in software piracy and found that software piracy could be reduced by
developing an ethics program for employees (Moores and Chang 2006). This study also showed
that there is a difference in moral judgment when age is considered, but that gender does not
produce measurable differences. The literature also addresses the intentions of a consumer to
purchase a pirated copy of software rather than purchase a legitimate copy using an issue-riskjudgment model, and find that certain components of moral intensity, moral judgment, and
perceived risks influence the purchasing decision (Tan 2002). These studies show that an
individual’s morals are salient to the individual in the purchase or pirate decision, suggesting the
need for further exploration of this issue in the literature. In addition, the temptation to acquire a
digital good without having to purchase it legally may lead to lower self-control. This results in a

7

condition where individuals with low self-control may not understand the consequences of
partaking in piracy and may lead to deviant behavior (Higgins 2005). Given that it is possible
that the potential pirate may not have ever considered piracy, or their piracy/purchase behavior
may not be salient to their current intention, we explore this potential for inconsistency further
and how it could be addressed in the next section.

2.2.1.2 Compliance, Consistency, and Dissonance
An individual’s past decisions influence future ones and sometimes to the extent that they may
even override what the individual may consider a norm (Cialdini 1993). In general terms, past
behavior may be the best predictor for future behavior. Further, if the past behavior is
questionable in terms of one’s norms, the desire to be consistent with this past behavior may
justify further violation of the particular norms in question. For example, when individuals are
requested to place a large philanthropic sign in their yard, more of them are likely to accept
placing the same large sign if they had earlier agreed to place a smaller sign with a similar
message on their window. The key idea in this type of manipulation is the combination of
induced compliance and consistency. Compliance is induced in this case using the seminal footin-the-door technique (Freedman and Fraser 1966), and then relying on consistency of behavior
to follow (Cialdini 1993).
When applied to piracy, one can see that it would be important to have a company get its
foot-in-the-door of the potential consumer so they will then comply with the behavior desired by
the company. More specifically, if a company attempts to induce non-deviant behavior before
the individual has committed piracy, they might be able to influence the decisions that follow. In
contrast, if the individual has already fallen to piracy, the desire to remain consistent with prior
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behavior may poison any attempt a company has to convert them back to a paying customer in
the future. Therefore, we posit the possibility for a digital pirate to allow their moral obligation to
“do the right thing” to be overridden by their desire to justify and rationalize their prior unethical
behavior. This is due to the internal cognitive friction generated from an internal moral struggle,
whereby moral obligation can be overpowered by both the individual’s attitude and subjective
norms towards the behavior. This concept can be explained by both consistency theory (Cialdini
1993), and cognitive dissonance theory (Aronson 1969; Aronson 1997; Elliot and Devine 1994)
since a person may experience discomfort if they hold two cognitions that are inconsistent,
resulting in a desire to reduce this discomfort.
The following short dialogue illustrates the internal dissonance and desire for consistency
of behavior that an individual may experience if they have engaged in piracy before. “If my
peers believe that piracy is acceptable, and I have pirated before, then it might be okay for me to
pirate the next time. I should adjust my moral beliefs to be consistent with my past behavior and
the beliefs of my peers. However, if I have not pirated before but my peers think it is a good
thing to do, I can still decide whether I think it is right or wrong. I could therefore uphold my
moral beliefs as I am not in a situation where I have to justify prior bad behavior. The same
applies for attitude towards the behavior. If I have pirated before, and I think pirating is good, I
certainly may be less willing to admit that piracy as an unethical thing to do. I must have pirated
for a good reason.”

2.2.2 Literature on Piracy due to Sampling
Any piracy research must be cognizant of the potential confounds related to pricing and
sampling, as these conclusions have been well-supported in the literature. From the consumer’s
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perspective, the cost and need for a demo of the software are prevalent in the software piracy
decision (Cheng et al. 1997). This conclusion has also been supported by the development of
analytical models to explore sampling, pricing, bundling, and protection strategies (Bhattacharjee
et al. 2003; Bhattacharjee et al. 2009; Chellappa and Shivendu 2005; Sundararajan 2004). In
particular, these results suggest that sampling creates an opportunity for purchase in a following
stage of the model. From the producer’s perspective, investment in piracy protection is
contingent on the quality of the digital good, with lower quality goods requiring more investment
(Chellappa and Shivendu 2005). These protection strategies are critically important for
maintaining innovation, especially for poorer countries with collectivist cultures (Shin et al.
2004). A tiered pricing strategy or centralized service should be considered in countries under
those circumstances. Additionally, retention strategies have been suggested to enhance customer
intentions to use legal software, including lower-pricing, communication, legal, and product
strategies (Chiu et al. 2008). Overall, it is clear that sampling and software cost are salient issues
to the consumer that must be addressed in the purchase or pirate decision. We therefore build
controls into our research design in order to address them.

2.3 Research Methodology
2.3.1 Theoretical Development
We further extend the TPB model developed by Beck and Ajzen in 1991 for illegal activities.
Although the original TPB model includes a measure for actual behavior, we do not include it in
our setup for practicality reasons. First, since digital piracy is an illegal activity, the measure may
actually be biased if respondents alter their behavior in order to avoid being tracked while
performing the illegal activity. Furthermore, evidence of actual illegal behavior may expose
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research participants to a greater amount of risk than is actually necessary to perform our study.
For these reasons, we do not implement a longitudinal study, and are unable to measure the
causal relationship of intention on actual behavior. The use of intention instead of the actual
measure of an illegal activity is commonly practiced in the literature (e.g., Chang 1998, D’Arcy
et al. 2009, Gorsuch and Ortberg 1983, Peace et al. 2003).
To develop our understanding of if and when pirates may be nudged into becoming
paying customers, we approach piracy intention from both an initial purchase decision, and a
piracy conversion decision. These two decisions represent the stages of piracy (scenarios) that an
individual may find themselves engaged in. Specifically, the individual has either already pirated
and may be a candidate for conversion, or are considering pirating a good but have not yet done
so. We include the stages in our design as it allows us to determine if a particular stage has
contrasting characteristics from the other stage. The order of these hypothetical piracy scenarios
are randomly alternated to determine if there are any observable effects that may be exposed by
the order of these questions. This design mimics real decisions that consumers make. We can
then determine if and when the intention to pirate or purchase might change, as well as if and
when items from the TPB become important to the subject in making their decision.
We include two treatments that are distinguished via a message in the hypothetical
scenarios from a fictitious company. The first treatment acts as a control and does not include a
message. The second treatment introduces a construct defined as a message from the firm as a
moderating variable due to our desire to integrate the compliance and consistency literature with
the TPB. We expect the message to moderate perceived moral obligation and its influence on
digital piracy intention. This allows us to determine if subjects might be swayed into or away
from compliance by the message introduced under the original TPB. This messaging component
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may be manipulated exogenously by digital goods producers and independent of the decisions
made by the potential digital pirate. We should therefore observe differences amongst the various
scenarios that are captured by the model. It also simulates a realistic yet non-intrusive consumer
education technique that represents current efforts by the software and music industry to deter
piracy. It therefore attempts to educate the survey respondent about the potential detriments to
the company and society about engaging in piracy (Business Software Alliance 2010; Recording
Industry Association of America 2010).
Although the message could potentially moderate other constructs, we designed the
wording of the message to target perceived moral obligation specifically.2 It includes the
following sentences: “Thank you for your interest in XYZ-Soft’s software. Your purchase helps
the overall software industry, benefits our employees, increases tax revenue, and reduces job
loss. Click here to purchase our software from an authorized retailer.” Our initial research model
is shown in Figure 2.1 below.

2

Moderation tests on other constructs were conducted in the analysis but not presented here due to results that were
not significant and not related to the intent of our study.
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Figure 2.1: Moderated TPB Research Model

We introduce a further refinement of the TPB model that is in addition to the base model
that is shown in Figure 2.11 above. It is our contention that the TPB is lacking under
circumstances where perceived moral obligation may be impacted by other constructs.
construct In
particular, the literature has shown that morals may be malleable in order to maintain one’s selfself
concept when presented with justification for dishonest behavior. Prior studies by Moores and
Chang (2006), and Peace et al. (2003), point out some inco
inconsistencies
nsistencies in the study of morals in
piracy and other ethical-dilemma
dilemma contexts. Specifically,, the TPB does not consider guilt
(Logsdon et al. 1994), ethical motivation due to moral and utility judgments (Thong and Yap
1998), among other overriding factors (Cheng et al. 1997). Logsdon et al. (1994) in particular
find that pirates have a high level of tolerance for the behavior and do not feel guilt for their
actions since piracy is perceived to be of low moral intensity. These claims exactly fit the
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concept of the harmless white lie and our assertion that it is not properly accommodated by the
existing TPB.
We believe this gap in the theory can be addressed by noting that an individual’s morals
can be overridden and malleable, and are not always completely internalized. This of course
depends on the scenario at hand. The theory of self-concept maintenance illustrates this
phenomenon and discusses the possibility for honest people to be dishonest, especially when the
negatives of the action are minimal (Mazar et al. 2008). When applied to the TPB, we can build
our understanding of how perceived moral obligation might be influenced under various
circumstances. We theorize that an individual’s attitude towards a behavior and the norms of
their peers may influence their own perceived moral obligation towards the purchase intention.
This is further motivated by the examples outlined in section 2.1 prior as it becomes clear that an
internal desire to minimize dissonance and maintain consistency in behavior further reinforces
our assertion. We maintain perceived behavioral control as an independent predictor in the
model. As a control belief, it is characterized as whether or not an individual can engage in the
behavior, instead of why an individual should engage in the behavior. We formalize this
mediation effect in Figure 2.2 below.
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Figure 2.2:
2: Moderated Mediation TPB Research Model

2.3.2 Questionnaire Development
Given that this paper introduces a new application of the prior work on TPB and digital piracy,
we base
se our measures on previously validated scales and techniques to remain consistent with
the literature. We specifically include previously modified questions from the literature which
are closely based on the original questions from the TPB, in particular those questions used to
predict dishonest behavior (Beck and Ajzen 1991; Peace et al. 2003). Since one of the goals of
this research is to determine if management may be able to exogenously nudge current digital
pirates into becoming paying customers, we ggenerate
enerate two hypothetical scenarios: software
original purchase intention and software conversion intention.3 Certainly there are other
alternatives such as music, movies, and video; however, we chose to simplify our study and
3

Scenario descriptions
tions may be found in the appendix
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focus on software with the anticipation that this technique could be applied to other types of
digital media as required. We specifically control for potential confounds due to sampling and
pricing by including very clear instructions at the beginning of the survey instrument and within
each scenario. The intent is to make the cost of the software relative to each subject as well as
ensure that each subject has no need to sample before making their purchase likelihood decision.
A combination of a between and within-subject design was used to capture the subject’s
likelihood to purchase/pirate a software application under two scenarios (initial purchase and
conversion purchase) and two treatments. Following a particular hypothetical scenario, piracy
intention is captured by asking the subject how likely they would be to purchase software. Upon
answering the likelihood of purchase questions for both scenarios, survey respondents are then
presented with repeated measures from each construct in the TPB. We conclude the survey by
following prior piracy literature and include control variables for gender and age, as these are
considered essential demographic controls for an individual’s intention to purchase or pirate (AlRafee and Cronan 2006; D’Arcy et al. 2009; Higgins et al. 2008; Marshall 2007; Moores and
Chang 2006). All survey questions other than the subject’s gender and age are presented as a
scale between 1 and 7 and the subject is asked to circle the appropriate response. After adjusting
for reverse coding, all items are scaled where one refers to lower intention to pirate, and seven
refers to a greater intention to pirate.

2.3.3 Sample
We sampled undergraduate students at a large university in the Midwest region of the United
States. College students as a target group are representative of the population that tends to
engage in digital piracy as supported by the literature (Higgins 2005; Higgins et al. 2008;
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Limayem et al. 2004; Marshall 2007). The choice of this particular sample increases the ability
for this work to be generalized to the entire population of potential software pirates. Survey
instruments were distributed during the spring and summer 2010 academic semesters to several
classrooms, with students representing various concentrations across the management school
(e.g. finance, organizational behavior, information systems, accounting, etc). A small number of
students from other academic areas such as engineering or science may also have been included
in the sample. The directions for completing the survey were read by an administrator, including
a definition of what constitutes digital piracy, and voluntary participation was requested but not
required. Prior permission was given to the survey administrator by the classroom instructor and
surveys were completed during either the first or last fifteen minutes of class time. Survey
responses were recorded anonymously and confidentially. We distributed approximately 218
surveys, 201 of which were returned. 218 is an approximate number due to several potential
subjects leaving the classrooms as surveys were distributed, thereby causing a slight uncertainty
in the count. After further review, three of the surveys were substantially incomplete and/or
returned completely blank to the survey administrator, resulting in a final sample of 198
observations.

2.4 Analysis
We conduct our analysis using the partial least squares path-modeling software SmartPLS
(Ringle et al. 2005). This is consistent with the literature and appropriate for the type of model
we are testing. Results from our PLS analysis were verified using multiple regression, including
various mediation and moderation tests as appropriate (Baron and Kenny 1986; Hayes 2009;
Muller et al. 2005) to reproduce our PLS analysis. In addition to PLS and multiple regression,
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other multivariate techniques are applied to the data as appropriate to maintain high levels of
confidence in our results. This was done to ensure that our study does not suffer from the
potential weaknesses of other studies due to incorrect claims or incorrect citations about general
“rule-of-thumb” and other guidelines about how PLS should be used in research (Chin 1998;
Goodhue et al. 2006; Marcoulides et al. 2009; Marcoulides and Saunders 2006).

2.4.1 Measurement and Structural Model
Our research design reuses reflective measures from the TPB, thus the items are highly
correlated and designed to consistently measure the same variable of interest (Jarvis et al. 2003).
This is shown by the structural model in Figure 2.3 below. Any missing values in the data were
conservatively replaced by using the mean for that particular measure. There were eight such
instances across the entire sample subject to mean-replacement, illustrating an extremely lowconcern for bias in our results. We utilize a principal axis factoring technique with a promax
oblique rotation in order to test for convergent reliability of the items (Fabrigar et al. 1999) prior
to conducting any analysis with PLS. The choice of rotation method aids in interpretation of the
resulting factor loadings, with the important note being that an oblique technique is used. In
contrast, an orthogonal rotation such as varimax enforces the constraint on the data that the
resulting factors should not be correlated. This does not appropriately represent the truth as
behavioral factors should be expected to be correlated to some degree.

18

Figure 2.3: Structural Model

After performing this initial analysis we made some slight adjustments to some of the
items that we chose to include in our study. All of the constructs except subjective norms remain
over-identified
identified with three or more items, while our measure for subjective norms results in a
doublet primarily due to a weak factor loading on one item. Although the items were tested and
validated in prior work, the third qquestion
uestion used to measure subjective norms could have been
confusing for our respondents. This resulted in inconsistent correlation between this particular
item and the other two. Perhaps that is a consequence related to our specific sample. The
resulting items
ems load as we expect and we do not observe any substantial cross loading as shown
in Table 2.1 below. Table 2.2 represents a measure of discriminant reliability by generating
correlations amongst each of the items and all of the constructs in our study. Each
E
of the items
correlate higher with its own construct, than with other constructs.
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Table 2.1: Principle Axis Factoring with Promax Oblique Rotation:
Factor Loadings and Cross Loadings

Construct
Attitude

Subjective Norms
Perceived Behavioral Control

Perceived Moral Obligation

Perceived
Behavioral
Control

Perceived
Moral
Obligation

Attitude

Subjective
Norms

A1

0.587

-0.107

0.001

0.278

A2

0.598

0.088

0.032

0.057

A3

0.686

-0.050

-0.025

0.143

A4

0.676

0.165

0.025

-0.108

Items

N1

0.133

0.585

0.072

0.002

N2

-0.027

0.610

-0.056

0.116

B1

0.027

-0.064

0.870

0.015

B2

-0.023

0.054

0.855

-0.073

B3

0.020

0.001

0.568

0.157

M1

0.241

0.021

0.045

0.602

M2

-0.012

0.109

0.055

0.785

M3

0.026

0.012

-0.030

0.835

Table 2.2: Item-to-Construct Correlations vs. Correlations with Other Constructs

Construct
Attitude

Subjective Norms
Perceived Behavioral Control

Perceived Moral Obligation

Items

Attitude

Subjective
Norms

A1

Perceived
Behavioral
Control

Perceived
Moral
Obligation

0.709

0.343

0.331

0.603

A2

0.696

0.448

0.360

0.495

A3

0.740

0.377

0.322

0.549

A4

0.706

0.484

0.356

0.414

N1

0.480

0.686

0.363

0.398

N2

0.348

0.629

0.214

0.373

B1

0.398

0.298

0.862

0.329

B2

0.348

0.341

0.838

0.261

B3

0.380

0.311

0.637

0.386

M1

0.658

0.460

0.390

0.783

M2

0.574

0.505

0.389

0.851

M3

0.553

0.419

0.302

0.846

Table 2.3 below lists the overall correlations amongst the variables as well as the
Cronbach’s alpha for internal consistency of the factors. Rather than generate factor scores for
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the latent variables, we chose to create composite variables by calculating the mean across the
items for each construct. This becomes the overall measure for each variable, allowing us to
retain similarity to the PLS analysis that follows. Typically an alpha score of 0.70 or above
provides confidence in the internal consistency of the items (Chin 1998). The overall results
return what we expect and we are confident that we have both convergent and discriminant
reliability, as well as internal consistency in our measures.

Table 2.3: Reliabilities and Correlations amongst Variables

Construct
Attitude
Subjective Norms
Perceived Behavioral Control
Perceived Moral Obligation

Subjective
Norms

Items

Attitude

A1, A2, A3, A4
N1, N2

0.815
0.446

B1, B2, B3

0.406

0.675
0.300

M1, M2, M3

0.652

0.456

Perceived
Behavioral
Control

Perceived
Moral
Obligation

0.831
0.394

0.881

Cronbach's alpha is in bold along the main diagonal. Correlations are below the main diagonal.

A mean-centered dummy coding scheme is utilized for the treatment and gender
variables. This allows us to easily understand the simple and interaction effects of our moderated
multiple regression (MMR) analysis. The interpretation of the simple effects are conditional
upon the interaction term having a mean value of zero whereas interaction effects can be
interpreted as the interaction term moves from zero-valued mean to one (Aiken and West 1991;
Jaccard and Turrisi 2003; Jaccard et al. 1990). We should note that we use a product indicators
approach for testing the moderating effects for all models in this analysis. Generally, the product
sums approach is preferred if there is a concern due to sample size or statistical significance
(Goodhue et al. 2007). In our case, the product indicators approach is equivalent to the product
sums approach since the message variable is a dummy and not a continuous variable.
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2.4.2 Results
We present our results by starting with the original model for the TPB using the full sample
(n=198), and then introduce various iterations of the model allowing us to contrast changes in the
paths due to the dependent variables. Bootstrapping with 500 resamples of the data was used
each time we tested a model. Based on prior literature and the coding of our variables, we would
expect all paths to have a positive coefficient, with the exception of the paths from the construct
for the anti-piracy message and the age control variable. The overall piracy intention is shown
first, as this represents real life the most accurately. A digital goods producer may not know if
their consumers are pirates or initial purchasers, so the model in Figure 2.4 below illustrates the
general case. We find positive and significant paths for attitude, perceived moral obligation, and
perceived behavioral control, with the first two having standardized coefficients greater than 0.20
and thus potentially meaningful importance (Chin 1998). Age is significant and negative as we
would expect. The anti-piracy message does not seem to be of importance under this most
general case, both in direct and moderating capacities.
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Figure 2.
2.4: Overall Piracy Intention for the TPB

Next, we compare
re initial purchase intention and conversion purchase intention for the full
sample in Figure 2.55 below. As we can see, the results are quite similar with the exception of a
positive and significant path for perceived behavioral control for the initial purchase
pur
decision.
This is an intuitive result as the subject needs to be able to have control over the possibility for
pirating, an issue that is already resolved in the conversion case. As in the combined model
previously, we do not observe any moderating eeffects from the anti-piracy
piracy message. We do see
that age is slightly larger in magnitude and significance in the conversion case than the initial
purchase case, again a result that we might expect with increased maturity of the individual.
Morals and attitude
de towards the behavior are slightly larger in magnitude in the initial purchase
case, suggesting these two constructs might be of greater importance to the subject that has not
pirated yet.
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Figure 2.5:
5: Comparison between Initial (left) and Conversion (right) Intention for the TPB

From an overall perspective, the explanatory power and magnitude of the coefficients for
the basic TPB model could be improved for understanding the differences between initial
purchase and conversion purchase intention for a software pirate. Although we do identify
significant paths in the figures above, the size of the coefficients could certainly be greater to
increase the theoretical meaningfulness of the results. Since we theorize that it is possible that
reminding a subject
ect of past good behavior (initial purchase decision) or past bad behavior (piracy
conversion decision) may modify the theoretical implications imposed by the TPB, we test the
moderated mediation effects of perceived moral obligation for the full sample in the model show
in Figure 2.6 below.

24

Figure 2.6:
6: Perceived Moral Obligation as a Mediator (full
(full-sample)
sample)

As before, the anti-piracy
piracy message does not seem to have a significant effect in the
model. We do find evidence of mediation for the paths from subjective norms and attitude to
perceived moral obligation. However, the main concern presented by this model is
i the
comparison of the magnitude between the path from attitude to intention, and the path from
perceived moral obligation to intention. Both are significant, but the coefficient in the former
path is larger than that in the latter path. This suggests tha
thatt attitude is of more proximal
importance to the subject than perceived moral obligation. We find the same result when
conducting our independent MMR analysis. Initially this might suggest that our model is perhaps
not appropriate as theorized. However, if we consider the potential effects that the desire for
consistency or the desire to limit cognitive dissonance could have on the individual, we should
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consider a sub-sample
sample analysis to determine if past behavior in fact has an effect on the future
behavior,, especially for justifying unethical behavior. The sub
sub-sample
sample analysis (n=98) is
presented below in Figure 2.77 for those subjects that received the piracy conversion scenario first
in the questionnaire, followed by the piracy initial decision second.

Figure 2.7:
7: Perceived Moral Obligation as a Mediator (past piracy conversion scenario first)

When considering overall piracy intention, we find strong support that perceived moral
obligation mediates both attitude and subjective norms in the model. The coe
coefficients
fficients on these
paths are both significant and of meaningful magnitude. In addition, we find strong support for
the path from perceived moral obligation to overall piracy intention. Unlike prior models tested
earlier, we find a negative and significant moderating effect of the anti-piracy
piracy message on

26

perceived moral obligation. As before, the coefficient on age is negative and significant. Since
the direct paths from attitude and subjective norms to overall piracy intention are not statistically
significant and of marginal magnitude (less than 0.20), it is likely that perceived moral obligation
partially to fully-mediates these constructs.
In a similar fashion to Figure 2.5 above, Figure 2.8 below provides a comparison between
the initial purchase decision and the piracy conversion decision under our mediation model. This
comparison allows us to visualize how the effects that the constructs have on purchase intention
may differ across piracy scenarios. We see that in both cases attitude and subjective norms have
significant and positive paths to perceived moral obligation. Perceived moral obligation in turn
has a significant and positive path to the dependent variable in each case, with a greater
magnitude in the piracy conversion case. Age is statistically significant and negative for both
cases. Unlike the conversion case, the anti-piracy message has a strong moderating effect on
perceived moral obligation for the initial purchase case. The direct effect from the anti-piracy
message is marginally significant and of relatively small magnitude.
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Figure 2.8:
8: Comparison between Initial (left) and Conversion (right) Intention with Perceived
Moral Obligation as a Mediator (past piracy conversion scenario first)

We also conducted analysis of the initial purcha
purchase decision first sub--sample (n=100),
with the results driven almost entirely by the attitude and perceived behavioral control
constructs. It is quite possible that in this case the prior non
non-piracy
piracy behavior is most salient to the
subjects, causing their piracy
iracy intention to be motivated almost entirely by their own attitude and
whether or not they are capable of being a successful pirate. Since in this case the subject may
not suffer from the internal discomfort created by cognitive dissonance, their perceived
percei
moral
obligation is not adjusted to justify their potential bad behavior in the secondary piracy
conversion decision.
It should be noted that prior work hypothesized that expected utility theory should cause
changes in the attitude of the digital pirat
piratee (Peace et al. 2003). We originally included this
construct in the survey instrument but dropped it from our final analysis. Its inclusion did not
cause a change in any of the coefficients or path significance in any of our models. This was
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expected due to the controls we designed into the survey instructions. As with any human
research study, our sample consists of subjects of varying financial capacity. Therefore, we
purposely reduce the possibility for misinterpretation to diminish the potential for bias in our
results.

2.5 Discussion
We utilize both the original TPB for predicting dishonest actions like piracy, as well as our
extension to the model for examining piracy intention. Our approach to both of these theoretical
models allows us to examine potential differences in construct importance for initial purchase
and piracy conversion intentions. Since our model includes perceived moral obligation as a
mediator, we empirically reinforce our theoretical assertion that perceived moral obligation
under piracy can be influenced by both attitude and subject norms. This mediation effect defined
in our model receives strong support and provides a significant contribution to the piracy
literature. Since piracy is quite widespread, our model provides a reasonable approach for
addressing this problem assuming management is able to invoke the saliency of past piracy for
the potential consumer. The existence of one-to-one marketing and widespread use of online
discussion forums and blogs makes using this type of strategy quite tenable and realistic for
firms to utilize.
In addition to our theoretical refinement to the TPB, we also find that it is possible to
encourage small changes in piracy intention through exogenous manipulation. We did not expect
a quantum leap in the likelihood of pirating or purchasing, but we did expect there would be
changes due to the moderating effect of the anti-piracy message on perceived moral obligation.
In our study we find that this effect can be reasonably large in magnitude (greater than 0.20), and
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reduces the intention to pirate, especially for an initial purchase decision. Since this message
does not increase the likelihood to pirate, it seems reasonable to convey a message to all
potential consumers regardless of whether or not we their past behavior is known.
We do not identify a direct effect from subjective norms to piracy intention regardless of
the model or sub-sample tested. Perhaps this is a nuance of our particular sample but we do not
believe it to be cause for concern. We do find support for indirect effects through the mediator.
Perceived behavioral control is marginally supported for the full sample analysis, but does not
seem to be a substantial contributor to piracy intention in our study. In regards to the control
variables, we do find that older subjects tend to have a lower piracy intention than younger
individuals. We do not identify a measurable effect for gender and do have reasonable
representation for both males (60%) and females (40%).

2.5.1 Managerial Implications
The primary implication that management should glean from this research is that it appears
possible to exogenously nudge potential consumers towards or away from piracy. In particular, a
strategy of communicating to customers about the negative effects of piracy appears to be a
reasonable approach, especially when past piracy is made salient to the consumer. This approach
does not appear to increase the intent to engage in piracy, but it should be mentioned that
message we tested was quite benign in its wording. The message we sent our subjects was not
confrontational. In our study we include a morally-salient message but this could certainly be
adjusted as needed by the firm according to their understanding of their customer base. In
particular, management should perform additional analyses of their customers and what is
important to them, and then tailor their message in a way that invokes constructs that are
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dependent on what they know about their customers. This is especially true for those firms that
engage in active data collection and analysis about their target audience.

2.5.2 Future Research
Since we do find support that reminding a potential consumer that their past good behavior might
increase their likelihood of pirating in the future, perhaps companies should consider changing
the way they communicate with them. The classic foot-in-the-door approach of reminding a
consumer that they purchased a previous product in order to encourage them to purchase a future
product may in fact result in a lack of compliance and invoke a temptation to pirate in their
following decision. Although this is an attempt to invoke consistency of behavior, but it appears
that since piracy is so rampant and accessible in the student population, this approach may not
work as intended. Clearly this deserves further attention in future research.

2.6 Conclusion
As mentioned in the introduction of this paper, piracy is not necessarily a white lie or victimless
crime. As managers, we should be mindful of the way we educate and encourage consumers so
that they may come to understand the same belief. From a research perspective, a full picture of
the issues related to understanding piracy conversion is yet still unknown. Although a piracy
conversion decision is quite similar to that of an initial piracy decision, the two decisions should
not be treated the same. A strategy should be developed by firms to target consumers in these
types of scenarios. We introduce an anti-piracy message as a moderator in the TPB and find it is
strongly supported in some cases. Evidence and supporting theory are also provided for
perceived moral obligation as a mediator in the TPB. This is due to the nature of past behavior,

31

especially for those situations like piracy where a moral dilemma can be made salient to the
individual. This is a burgeoning field of study and further application of new and existing theory
to build understanding of this issue is warranted.
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CHAPTER 3. Information Targeting and Coordination: An Experimental Study

3.1 Introduction
Independent software developers such as 2D Boy and Amanita Design claim piracy rates
upwards of 90% of the digital goods they produce (2D Boy 2008; Graft 2010). They also claim
that a standard anti-piracy effort such as digital rights management (DRM) technology does not
result in less piracy of their goods. In fact, studios that release their products with DRM and
those that release their products without DRM are exposed to the same overall rate of piracy
(Carroll 2008). Federal law enforcement is also increasing their involvement in combating piracy
by seizing websites in order to disrupt this socially harmful behavior. One statistic reported by
law enforcement officials to motivate their efforts is 37,000 downloads of "Sex and the City 2"
in one day on one of the piracy websites. They claim this piracy results in substantial harm to the
millions of employees of Hollywood studios (Smith and Benoit 2010). Combine these statistics
with the $51.4 billion dollar value4 of unlicensed software reported by the Business Software
Alliance for 2009, and the magnitude of the piracy problem becomes readily apparent with
private and social costs. For example, software piracy may deter some firms from investing more
in product development, quality and support as well as investing in foreign countries where
piracy rates are extremely high.
Firms know that piracy cannot be stopped. However, it may be possible to deter or delay
piracy with some protective strategies. Software activation policies that restrict one software
license from being used in more than one machine are an example of a firm’s strategy against
piracy, in this case, “casual copying” or “softlifting”. Some strategies are unpleasant to honest

4

A common complaint with industry statistics such as those is that it assumes consumer’s inelastic demand. All
those that pirate would not necessarily buy the good in case the price would be higher or different than “free”.
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consumers who may in some cases stop purchasing in order to avoid restrictive or intrusive
constraints. Firms have also tried other pricing and education strategies such as the low-price (or
name your own price) strategy to provide "Pirate Amnesty" (Graft 2010) and convert pirates to
paying customers, as well as engage in educational strategies (RIAA 2010). The commonality of
these strategies is the act of informing a consumer base about piracy rates jointly with the threats
digital goods producers and consumers face due to piracy. Since the diminutive impact resulting
from an individual engaging in piracy may be considered a white lie or victimless crime (Erat
and Gneezy 2010), is it possible that informing consumers about the impacts of piracy may
discourage the belief that piracy is harmless? This question has been addressed from the moral
perspective, in particular by providing evidence for the reduction in the malleability of moral
obligation due to the desire to justify piracy (Hashim et al. 2010). However, we are interested in
addressing this question from the behavioral economics perspective through the use of a
controlled laboratory environment.
Consumers are not homogenous regarding their purchasing/pirating behavior.
Nevertheless, many firms engage in information strategies that are usually aimed at all
consumers. Should all consumers be targeted for information equally? If we inform paying
customers of a high-piracy rate, does that embolden them to pirate as well? Does a high-piracy
rate justify the decisions of those that always pirate? Or does it encourage them to adopt the
social norm and convert to a paying customer? To the best of our knowledge, this issue has not
been investigated in the literature. Our paper fills this gap and provides a novel contribution to
the coordination literature in economics.
We conduct a laboratory experiment to investigate the impact of feedback on consumers’
purchasing/pirating behavior. Since we are concerned with the piracy of a digital good, we base
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our literature and theoretical development on the characteristics inherent to information goods.
Making a pirated copy of a digital good does not diminish the availability or utility that other
consumers may obtain from the good Further, the absence of unbreakable digital rights
management technology ensures that a pirated digital good in non-exclusive. Stated simply, an
information good is both non-rival and non-exclusive. We therefore adopt Varian’s assertion that
information goods are to be treated as public goods (1998), and build our experimental setup
from that perspective. In particular we use a modified version of a threshold public good. We
compare behavior among subjects by developing a no feedback condition, a random feedback
condition, and targeted (above / below) feedback conditions. We develop several thresholds
distinguished by the quality of good that a firm delivers to the group of consumers, dependent on
the rate of contribution to the good. This setup allows us to determine which feedback condition
results in the most efficient provision of quality for the good, resulting in implications for
information targeting strategies.
The experimental framework is highly suitable in this case. On one hand, since piracy is
an illegal behavior, naturally occurring data is hard to obtain and not reliable. On the other hand,
randomization into treatments allows us to tightly control possible confounding and selection
effects that naturally occurring data has (e.g. firms may only get a selective sample of consumers
when providing information about piracy rates).
The remainder of this paper is organized as follows. We review the literature in section
3.2. Section 3.3 defines our setup and experimental design. Section 3.4 discusses behavioral
predictions. Section 3.5 presents the procedures used to implement our study. Results are
provided in section 3.6, followed by a discussion and conclusion in section 3.7.

35

3.2 Literature Review
3.2.1 Piracy in the IS Literature
The relative cost of a digital good has the potential to play an important role in pirate vs.
purchase decisions (Chellappa and Shivendu 2005; Gopal and Sanders 1997). In particular, the
cost of the software in addition to the consumer’s desire to sample instead of purchase the good,
influence their decision to pirate (Cheng et al. 1997). Analytical models support this finding by
exploring when DRM protection strategies and bundling of goods should be implemented to
reduce piracy (Bhattacharjee et al. 2003; Bhattacharjee et al. 2009; Chellappa and Shivendu
2005; Sundararajan 2004). Interestingly, the investment in DRM to limit piracy should be based
on the quality of the digital good as it is contingent on the quality of the digital good (Chellappa
and Shivendu 2005). Specifically, lower quality goods require extensive DRM while higher
quality goods do not since consumers will not convert to a paying customer if the good is of poor
quality. Additionally, strategies have been suggested to enhance customer retention by
addressing their intentions to use legal software. These include pricing, communication, and
legal strategies, among others (Chiu et al. 2008).
Given that potential confounds have been identified in the piracy literature, future
projects should ensure these concerns have been sufficiently addressed. Since we employ an
experimental setting, we can eliminate these confounds with a careful experimental setup and
design, and focus entirely on utility derived by consumption. Further, the exploration of the link
between quality of the good and protection strategies employed in the analytical literature,
provides motivation for employing the importance of various quality levels of a good being
offered. This is particularly important since protection strategies such as DRM are largely
unsuccessful. The combination of a consumer’s motivation to consume digital goods due to the
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utility derived from consumption, in addition to the parallels between piracy and free-riding in
public goods, presents a novel opportunity for our research. We discuss how we utilize and
contribute to the literature in the following sections.

3.2.2 Public Goods
There has been a long tradition in economics in studying public goods and the associated
implications of this game. Public goods are described as being non-rival and non-exclusive, and
therefore cannot be diminished by individual consumption (Mas-Colell et al. 1995). Public goods
rely on the contribution of some consumers, but not necessarily all of them. This results in a
Pareto optimal equilibrium of voluntary contributors and free-riders (Marwell and Ames 1979;
Marwell and Ames 1981; Sugden 1984). The dominant strategy in a public goods game is to
free-ride, potentially resulting in the loss of the public good in the future due to lack of funding
from voluntary contribution. The same can be said for a digital goods producer under the threat
of piracy. If the producer desires to maximize revenue, and sales of the good generate revenue,
why give away the good for free to pirates? This is not a sustainable situation, thus requiring a
strategy to reduce this problem of free-riding.

3.2.3 Common-Pool Dilemmas and Threshold Public Goods
The producers of digital goods are generally motivated and sustained by revenue, therefore a
lack of revenue certainly results in failure. In this regard, digital goods producers are presented
with challenges that are not unlike those of a common-pool dilemma. In particular, if a commonpool resource (such as a fishery) is overused, it is destroyed and falls to the tragedy of the
commons. We extend this concept to a firm that cannot cover its development costs and other
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investments if subjected to a high level of piracy. Experimental evidence suggests that commonpool resources with a given safe threshold eventually result in destruction of the resource
(Walker and Gardner 1992). This result parallels the free-riding strategy dominant in public
goods games.
If the firm is able to survive by providing a basic level of functionality when faced with
high piracy, might the firm introduce a higher quality good if they are likely to be compensated
for their efforts under low piracy? Consider the case where a firm is willing to invest in
comprehensive support solutions or other efforts that a consumer would derive utility from. This
situation is quite similar to the provision of a threshold public good. However, the presence of
uncertainty about the provision of a public good (or high quality good), results in lower
contributions to the public good (Dickinson 1998). Further, if the threshold is too difficult for the
consumers to reach, provision of the public good again fails (Cadsby and Maynes 1999).
However, if the step return defining the payoffs associated with a particular threshold is
relatively high, it is possible to maintain equilibrium at the threshold (Croson and Marks 2000).
Success in finding the equilibrium at the threshold is not always guaranteed, but the probability
of success strictly increases as payoffs increase. However, although a threshold may be an
efficient Nash equilibrium, the lack of a coordination mechanism may result in inefficient
allocation amongst group members to the public good.

3.2.4 The Role of Information
Coordination strategies have been shown to decrease the free-rider problem and fit with our
desire to test the role of information on piracy conversion. Given the opportunity to coordinate
through information, it may be possible for the firm to provide a high quality good while
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extracting the necessary purchase rate from the consumers. It has been shown that maintaining a
high level of contributions under the threat of punishment is possible and mitigates the freeriding problem (Fehr and Gächter 2000). Similarly, if a firm is capable of providing
differentiated goods in which consumer’s utility varies significantly, it may be possible to
coordinate and provide a higher quality of good. The threat of defecting to the low-quality good
if contributions fall below a certain threshold represents a credible threat to the consumers, and
may result in the ability to maintain a Pareto optimal strategy for the firm and consumers.
Our paper is novel in that information targeting specifically and to the best of our
knowledge has not been explored. Coordination as a mechanism due to communication amongst
subjects improves group optimality, whereas no communication increases free-riding as expected
since subjects will play the Nash equilibrium (Isaac and Walker 1988). Whether or not a
particular type of information is complete or incomplete does not matter (such as heterogeneous
valuations or endowments), rather the critical piece is the fact that some level information of
useful is made available to the subjects (Marks and Croson 1999). Conditional cooperation as a
coordination mechanism (Fischbacher et al. 2001) is quite applicable to the piracy context.
Research illustrates that 50% of subjects vary their contributions according to the average group
contribution when contribution information is made available to them. This effect is greater
when the subjects know they are matched as partners rather than strangers (Keser and van
Winden 2000). As we would expect, the strangers play Nash while the partners coordinate to
higher contributions, generally matching the contributions of the other players (Croson et al.
2005). The use of information as a coordination mechanism has also been shown to invoke prosocial outcomes in a dictator game (Krupka and Weber 2009). This is important to note as the
prior literature focuses primarily on public goods or minimal effort games that do not have the
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pro-social element concern for the subjects. Conditional cooperation is observed in the field in
addition to the laboratory (Frey and Meier 2004), extending the validity of utilizing information
to produce pro-social outcomes in a real world environment. These finding parallel what we
might expect to observe under piracy if subjects are aware of other consumer’s behavior through
some type of communication from a firm, the press, or other industry source, with increased
interest on the targeting information to particular recipients.

3.3 Basic Setup and Experimental Design
3.3.1 Basic Setup
Our setting considers a modified version of a threshold public good. Specifically, we use a multiprovision point mechanism with different step returns in the thresholds to elicit the quality of a
digital good. In our game there are  homogenous consumers, each of them endowed with an

amount  which can either be used to buy a non-digital (i.e. private) good or a digital (i.e.

public) good. The digital good can be of different qualities   
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stating their payment commitment to cover specific quality costs. Call the amount paid by
consumer  for the digital good  . The price of the non-digital good is normalized to 1. The
individual’s earnings from the consumption of the non-digital good are simply    . The
individual earnings from consumption of the digital good are dependent upon the quality which
is delivered based on the quality threshold reached. The sum of allocations must reach a

specified amount for a particular quality level to be provided. Let   refer to the strictly positive

value derived by consuming a good characterized by quality level . Consumers always prefer
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The step return gives the ratio of an individual’s value of the digital good to their share of
the cost, equal to: 45 (

∑ 789
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1.

In this game there is a continuum of Nash equilibria consisting of all possible situations

where quality thresholds are met. In particular these equilibria consist of all vectors of 

satisfying the efficiency constraint: ∑  ( /  and the individual rationality constraint:  0   .
These equilibria can be symmetric and asymmetric depending on the cost-sharing rule. In a

symmetric equilibria:  ( ; and in an asymmetric equilibria at least < = > . The symmetric
equilibria are not necessarily payoff equivalent. Consider the step return which gives the ratio of
an individual’s value of the digital good to their share of the cost 45 (
efficient symmetric equilibrium is max 45 (

9

B78

:9

.

41

∑ 789
:9

1. The Pareto-

3.3.2 Experimental Design
Our main focus is on how the information feedback affects consumers’ behavior. In particular,
whether targeting the information to specific consumers regarding their previous behavior works
differently than non-targeted information. We therefore consider four information conditions:

Random feedback condition (random info), in which  2  randomly selected consumers are

informed about the average contribution of their actual group using individual allocation
decisions from the previous round; Target (below) feedback condition (target below), in which
consumers whose payment in the previous round is below the average contribution of their actual
group using individual allocation decisions from the previous round; Target (above) feedback
condition (target above), in which consumers whose payment in the previous round is above the
average contribution of their actual group using individual allocation decisions from the previous
round. We also consider a No feedback condition (no info) that implements our multi-provision
point mechanism with no feedback.
Each of our sessions consists of three blocks of 15 rounds each. Our desire is to
investigate whether and how consumers’ behavior reacts to a change in information once they
have played a considerable amount of rounds under a particular feedback condition. For
example, subjects play the no feedback condition in the first 15 rounds, followed by the either a
random feedback or a target feedback condition, and then again to a no feedback condition. The
only exception to using 45 rounds is if the subjects start with an information feedback condition.
In that case the first round must be a no feedback condition. This type of session results in a total
of 46 rounds played. Table 3.1 shows the six different lineups of our sessions.
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Table 3.1: Experimental Sessions

A
B
C
D
E
F

Rounds 1-15
No info
Random info
No info
Targeted below
No info
Targeted above

Rounds 16-30
Random info
No info
Targeted below
No Info
Targeted above
No Info

Rounds 30-45
No info
Random info
No info
Targeted below
No info
Targeted above

Past experiments generally define between four and ten subjects per group (see for
example Croson 2007), with coordination being more difficult as the number of subjects
increases (Engelmann and Norman 2010, Knez and Camerer 1994). We define groups of 5
symmetric consumers each of whom receives 50 tokens which they can allocate to a purchase of
a non-digital good and a digital good. As mentioned previously, each token allocated to a nondigital good earns 1 token. If less than 50 tokens are invested in the digital good the quality
provided will be poor; If at least 50 tokens, but less than 100 are invested in the digital good the
quality provided will be medium; If at least 100 tokens, but less than 150 the quality provided
will be good; If at least 150 tokens, but less than 200 are invested the quality provided will be
very good; If more than 200 tokens are invested in the digital good the quality provided will be
excellent. Table 3.2 provides a summary of the parameters.
Given these parameters, the game has a set of 5 efficient Nash equilibria in which 0, 50,
100, 150, and 200 tokens are contributed to the digital good.
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Table 3.2: Experimental Parameters

Quality
Poor
Medium
Good
Very Good
Excellent

Contribution
threshold, CD
(% of endowment)
0 (0%)
50 (20%)
100 (40%)
150 (60%)
200 (80%)

Group payoff (ED )
for the digital good
0 (0)
100 (20)
210 (42)
335 (67)
475 (95)

Step return
∞
2
2.1
2.23
2.11

3.4 Discussion of Behavioral Predictions
Recall that our game has a continuum of Nash equilibria consisting of all possible situations
where quality thresholds are met. These equilibria can be symmetric and asymmetric depending
on the cost-sharing rule. The Pareto-efficient symmetric equilibrium is the one that maximizes
the step return. Consumers are randomly matched with new partners every period in order to
minimize effects of reputation building. Therefore, information should make no difference and
standard equilibria predictions are the same in all information conditions. However, consumers
are likely to be heterogeneous regarding their social preferences. On the one hand, they may
have outcome-oriented social preferences considering not only their own payoff but the others’
payoffs as well. Or, consumers may have preferences for conformity and decide to follow others
in their choices. In any of these cases information would play a role and influence their
decisions. On the other hand, consumers may not be motivated by social preferences at all which
must also be considered in our predictions.
Let us consider that individual consumers are influenced by inequity aversion and care
about an equitable outcome between themselves and another.5 A consumer may experience
disutility if their own outcome is not equitable compared to the average outcome for the other
5

The same predictions are obtained in case individuals do have a preference for conformity.
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consumers (Bolton and Ockenfels 2000). This is the appropriate model of inequity aversion for
our game since the players will receive feedback based upon an average contribution.6 Consider
the -player motivation function that illustrates the inequity aversion caused by differences

between player  and the mean payoff of the other players (i.e. consumers). The utility function is
characterized by ' % ( '  , ∑H

F8

GIJ FG

% where player  desires for their own payoff to equal the

average payoff for the group. As before, if a player is concerned about inequity aversion, the
player will adjust their decisions one way or the other to equalize their own share with the
average share from the group.
It is quite realistic to utilize this model of inequity aversion for studying coordination
between consumers since they may have some expectation or information about how they are
doing in comparison with their peers. Further, comparison of inequity amongst other consumers
may increase feelings of guilt or fairness if the particular consumer has a lower than average
contribution rate. In contrast, if the contribution rate is higher than another player’s, the
consumer may feel emboldened by the group’s behavior, resulting in a decrease in contribution
rate. Therefore, given the Bolton and Ockenfels (2000) motivation function, we expect the
manipulation of contribution behavior information to influence consumer decisions.
Since our focus is on targeted information, we expect the targeted feedback to result in a
different level of coordination to the random feedback treatment. If a consumer observes a low
average contribution rate in the random feedback treatment, the consumer may encounter
disutility from other consumers doing better than they are, resulting in a decrease in their own
contribution rate. In contrast, if a consumer observes a high average contribution rate in the
6

The Fehr and Schmidt model (1999) will give the same predictions but it assumes that players know the payoff of
each other player in the game, such that a one-to-one comparison is possible. Given that in our setting players
receive information concerning the average contribution rate, the Bolton and Ockenfels (2000) model is easy to
apply with no need for extra assumptions about players’ behavior.
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random feedback treatment, the consumer may encounter disutility from other consumers doing
worse than they are, resulting in an increase in their own contribution rate. Overall, we expect
subjects in the random information treatment to converge at symmetric contribution levels since
adjustments will be simultaneously made up and down by the players. This is shown by the 4545
degree dashed line from the origin in a 22-player example with 3-quality
quality levels of our game in
Figure 3.1 below. It is not clear though that feedback will help consumers to coordinate on a
more efficient equilibrium.

Note: The dashed 45-degree
degree line represents symmetric contributions by both players

Figure 3.1: 22-Player Example with 3-Quality Levels
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In contrast, we believe the targeted feedback treatments will reach more efficient
equilibria. Consider the targeted below treatment where only those subjects that contribute below
the average will receive feedback. In this case, these below average subjects will move away
from the threshold lines shown in Figure 3.1 above to a more asymmetric rate of contribution
moving away from the origin. This will eventually lead to the below average subjects
contributing more than the above average subjects, resulting in a change of roles between the
below and above average contributors. As this process continues, we expect to see continual
increases in contributions since there will not be feedback that will drive the contribution rate
down as in the prior prediction for random feedback.
A 5-player example with 3 quality levels of our game is shown in Figure 3.2 below that
clearly shows the relationship between subject i and the other subjects in the design. As before,
the dashed line from the origin represents the symmetric equilibrium where all subjects
contribute identically to the group account in the random feedback treatment. As discussed in the
2-player example, the bold arrows along the XM threshold represent the potential coordination
improvements when the random feedback treatment increases coordination amongst the players
towards the symmetric equilibrium. In contrast, the dashed bold arrows crossing the XM threshold
represent the potential for increases (or decreases) in contributions towards more efficient (less
efficient) equilibria as subjects are targeted with below (or above) information about the average
contribution of the players in the group. We expect the no feedback information treatment to
have more difficulty with coordination and in fact expect to see a failure of coordination towards
lower thresholds, if not complete free-riding by all subjects. All of these predictions of course
rely to some extent on the homogeneity of social preferences, as a heterogeneous preference
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towards selfish (or altruistic) behavior will certainly increase the difficulty of coordination
amongst the subjects.

Note: The dashed line from the origin represents symmetric contributions by all players

Figure 3.2: 55-Player Example with 3-Quality Levels

3.5 Experimental Procedures
Experimental sessions are conducted at the Vernon Smith Experimental Economics Laboratory
(VSEEL) at Purdue University. VSEEL contains 28 computers with flat-panel
panel displays on
partitioned desks for the subjects, and one administrator server computer. The partitioned layout
makes it quite difficult for subjects to coordinate by glancing at another screen or otherwise
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discussing the experiment. Further, an observation room with one-way glass is used to monitor
subject behavior throughout the experiment. Subjects are recruited by email using the
laboratory’s online recruitment system, and subject participation is limited to a single session.
The computerized experimental environment is implemented using the z-Tree v.3.3.6 software
package (Fischbacher 2007). Subjects are randomly assigned to individual computers and
communication is not allowed during the session. Copies of the experiment instructions are
provided to each subject and are read aloud by the experiment administrator. A copy of the
instructions used to conduct the experiment is available in Appendix A. Completion of control
questions is required to ensure each subject understands the experimental procedures prior to
starting the actual experiment. Any subject that fails to answer the control questions after three
attempts is personally assisted by the experiment administrator.
Subjects in our experiment play an abstract frame of our game. Each period the subjects
are re-matched by a random draw by the computer and assigned to a new group for that period. It
is possible but not likely that subjects may be in the same group each period, but this information
in never communicated to them. This reassignment minimizes direct reciprocity and reputation
effects.7 A $5 US dollars show-up fee was paid to the subjects that were excused from the
experiment if more than 25 subjects arrived at each session. Each subject is provided a 50
experimental unit endowment each period. The purpose for providing the endowment each
period is to avoid exposure to potential risk due to the subject’s prior performance, as well as
maintain the non-repeated design in our game. To avoid wealth effects, we randomly choose
three of the forty-five periods for payment, and pay each subject their total profit over these
7

Even in randomly matched settings, information feedback can work as a reputation building device. In a repeated
random-matching prisoners’ dilemma game information on the current partner’s past actions can theoretically be
enough to sustain any level of cooperation (Takahashi 2010). However, reputation through information seems less
likely in our setting as we have a five-player game and individual behavior counts for 1/5 of the information.
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periods using a pre-defined token-to-dollars conversion rate. Each subject receives an identical
endowment and identical conversion rate.
Decisions are made simultaneously each period. We first elicit an expectation about the
average contribution the subject believes the other participants will contribute to the good. We
do not incentivize beliefs since we would prefer to not have the elicitation result in behavioral
changes by the subjects (Gächter and Renner 2010). The subjects then decide how many tokens
they would like to contribute to the good, with the knowledge that the combined group
contributions will dictate a particular quality level of the good provided. Subjects may choose

any integer between K0, 50N for this decision and type it into a text box. Input is validated by the
computer and subjects are shown a warning message if they attempt to violate the interval
provided. Validation also includes entering a negative integer or non-integer value. After
submitting their decision, the quality level attained and the profit earned for the period is
displayed to each subject.
Subjects are explicitly notified of a restart when the experiment moves to the information
condition. They do not know ex ante if or when a restart will occur. The restart includes the
distribution of supplemental instructions on-screen and read aloud by the experimenter. The
subjects are never informed about the random vs. targeted information treatments. This of course
depends on if the subjects move to a non-targeted information treatment, or a targeted
information treatment. However the subjects may notice a difference in the information
presented to them. In the information treatments, some subjects are presented with an
information stock that includes the average token allocation rate for the subjects that are in the
group for the current period. The allocation rate is obtained from the prior period for each
subject. This feedback allows some subjects to obtain some information about what they might
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expect their group members to do in the current period. Subjects are also reminded of their own
allocation rate from the prior period. In order to achieve the same amount of information each
period, we use the same algorithm for determining how many subjects will receive the
information. If a particular session uses below targeting, we use the same technique for
determining the number of participants that will receive information in the non-targeted periods.
In the targeted rounds the specific below or above average subjects receive information. In the
non-targeted rounds, we count the number of subjects that would have been targeted and then
randomly select the same number of subjects for non-targeted information. This technique allows
for direct comparison of results between the treatments.
Subjects are never informed of who is in their group or the specific decisions that other
subjects make during the experiment. All subjects are paid in cash privately and individually at
the conclusion of the experiment after completing a short demographic questionnaire.

3.6 Experimental Results
We expect to observe a coordination effect towards a Pareto optimal outcome for those
treatments that provide feedback to the subjects. The availability of information certainly helps
the coordination process and should accelerate achieving a greater equilibrium versus the no
information treatment. We expect that the targeted below treatment will result in the best overall
outcome since players will likely continue to increase their contributions as they switch from
being in the targeted below group to the targeted above group. We expect the targeted above
treatment to actually push contributions for the players down as they realize they are paying
more than the average and are emboldened to decrease their contributions.
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3.6.1 Discussion of the Pilot Sessions
Two pilot sessions were conducted in the VSEEL lab at Purdue University to preliminarily test
our experimental setup and design. 25 total subjects participated and were compensated between
$9 and $16 dollars for our experiment lasting one hour. The first session was made up of 10
subjects and they were exposed to the target below / no information / target below within-subject
design. Once subjects reached the no information treatment, it was clear free-riding to zero
would be the dominant behavior. There was some coordination in the first targeted below
treatment, but this coordination did not survive into the third treatment.
Due to our concern about the potential difficulty of coordination in our design, we made
some adjustments for the second session. The second session was broken into two subgroups,
one with 10 subjects, and one with 5 subjects. The subjects were never informed there were two
subgroups during the experimental session. We maintained the same experimental parameters as
the first session for the subgroup with 10 subjects, only changing the order of the treatments to
no information / below information / no information. The intent of this decision was to provide a
between-subject comparison between the first session and the first subgroup of the second
session. Although we did see improved coordination toward a more efficient equilibrium in the
targeted below treatments, the coordination could use improvement.
The second subgroup was composed of 5 subjects and used parameters that appear to be
better suited for testing our hypotheses. Refer to Table 3.2 presented earlier for the new
parameters. In this subgroup, we separated the thresholds uniformly, and decreased the earnings
for the lowest quality good while increasing the others. Prior research has shown that increases in
step returns tend to lower noise and increase coordination by the subjects (Croson and Marks
2000), both of which are important to our study. Although this subgroup only consisted of 5
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subjects, the participants believed they were playing with the entire group of 15 subjects. The
results preliminary results from this subgroup are presented in the next section.

3.6.2 Preliminary Results from the Pilot
We present preliminary results in the following four figures. Figure 3.3 plots the average
allocation across the session for all three within-subject treatments. Figures 3.4 through 3.6
separate the within-subject design into individual graphs to assist with interpretation of the
results. In addition to graphing the average allocation per period, we also include the average of
the beliefs elicited by the subjects. Graphing the two lines allows us to contrast the expectation
of what might happen, with what actually occurred. Obviously we expect the beliefs to lag the
actual contributions since the subjects learn about actual behavior each period.
First, it is apparent from Figure 3.3 below that targeted below information assists in the
coordination at the equilibrium threshold of 20 tokens per subject (rounds 1 through 15). Once
the subjects transitioned to the no information treatment (round 16), coordination became quite
difficult. Allocations dropped towards the 10-token threshold until late in the round where some
subjects started experimenting with noisy allocations. Clearly the lack of information hindered
coordination around a particular equilibrium. Once the subjects transitioned to the third treatment
where targeted information was presented to those contributing below average, they once again
began coordinating around the 20-token threshold. While the data is quite noisy, the group was
able to maintain equilibrium.
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Figure 3.3: Within-Subject Results with Beliefs (periods 1-45)

Periods 1 through 15 are presented in Figure 3.4 below. Since those subjects that
contribute below the average allocation of the group receive information about the group’s
average, we see coordination at the 20-token threshold. Notice how the dotted regression line
representing the beliefs elicited by the subjects is relatively flat, and is generally higher than the
actual allocation. This suggests that when subjects receive the targeted below information they
tend to maintain a higher level of coordination than without information. We expect this result
due to the existence of information. However we are only reporting aggregate results and have
not yet examined the potential heterogeneity of our subjects.
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Figure 3.4: Target Below Feedback Condition with Beliefs (periods 1-15)

The next figure illustrates the impact to contributions as subjects do not receive
information about the average allocation. Contrary to the prior figure, the regression line for
beliefs in Figure 3.5 below is often below the actual allocations by the subjects. The implication
of the lack of information is the reduction of the ability of the subjects to coordinate and
pessimism towards lower allocations in their decisions. Some subjects began experimenting with
higher allocations towards the end of this treatment, but we would expect this noise to be limited
with a greater number of subjects from additional sessions.
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Figure 3.5: No Information Feedback Condition with Beliefs (periods 16-30)

Information is targeted to those that contributed below the average in the last figure
below. Similar to periods 1-15, we observe an increase in allocation during this treatment.
Coordination again improves to the 20-token equilibrium, shown in Figure 3.6 below. This is due
to the existence of information. The regression line for beliefs again shows an expectation for
increased allocation towards the group account.
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Figure 3.6: Target Below Feedback Condition with Beliefs (periods 31-45)

Overall, the preliminary results are quite promising. It is uncertain at this point if the
subjects will be able to increase their efficiency towards higher equilibria. We anticipate
recruiting subjects for a Targeted Above feedback condition to determine how coordination will
be affected. At the minimum, it is clear that our results suggest that only a limited number of
subjects are required to be targeted with information to improve coordination. However, we still
have uncertainty about the heterogeneity of our subjects, as we have yet to classify our subjects
as certain types of players (e.g. some players always allocate 0 tokens to the group account
regardless of information condition, whereas others mix their strategy after receiving
information). Further we anticipate making additional adjustments to the step returns as well as
the number of rounds that the subjects will play in each treatment.
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3.7 Conclusion
The overall goal of this study is to study the role of information targeting on coordination
between subjects in an experimental setting. Since we motivate this study using the phenomenon
of digital piracy and piracy conversion, we expect to improve the strategies used by firms for
combating piracy through manipulation of social norms through education. We believe that
targeting a particular group of subjects (below average contributors) with information will result
in a better overall result as this may encourage them to contribute to the good, without
discouraging others to reduce their contributions.

58

CHAPTER 4. Conclusion
Digital goods producers face a significant threat to firm survival due to rampant piracy.
Technological deterrents such as digital rights management are largely ineffective, suggesting
the need for new strategies to mitigate piracy. We also observe a phenomenon of pirates
occasionally converting to paying customers of the already pirated goods, which is largely
unexplored in the academic literature. This dissertation is composed of two studies which
approach the issue of piracy and piracy conversion from differing perspectives.
The first study employs theories from social psychology to understand the role of moral
obligation in the decision to purchase or pirate. When a consumer is reminded of their past
experiences of piracy, they allow their morals to be influenced by other factors such as subjective
peer norms and the consumer’s attitude towards piracy. This finding is similar to the concept of a
white lie as the individual justifies a behavior they would normally consider as wrong. We make
a theoretical contribution by reclassifying perceived moral obligation in the well-known theory
of planned behavior as mediator. We also examine the moderating impact of a morally-salient
anti-piracy message on perceived moral obligation.
The second study develops a game based upon the behavioral economics literature to
understand the role of targeted information on consumer behavior. In particular, we intend to
determine if information targeted to a particular group of subjects in an experimental setting is
more effective in coordination towards less piracy than blanket targeting.
Overall, our findings provide managerial implications for firms to employ new strategies
for combating the piracy problem. These strategies are focused on consumer education and
marketing, and could be implemented quickly in practice.

59

LIST OF REFERENCES
2D Boy. 2008. “90%,” November 13, (available from http://www.2dboy.com/category/
uncategorized/page/10/; accessed September 19, 2010).
Aiken, L.S., and West, S.G. 1991. Multiple Regression: Testing and Interpreting Interactions,
Sage Publications, Newbury Park, CA.
Ajzen, I. 1991. "The Theory of Planned Behavior," Organizational Behavior and Human
Decision Processes (50:2), December, pp. 179-211.
Al-Rafee, S., and Cronan, T.P. 2006. “Digital Piracy: Factors that Influence Attitude Toward
Behavior,” Journal of Business Ethics (63:3), February, pp. 237-259.
Aronson, E. 1969. “The Theory of Cognitive Dissonance: A Current Perspective,” in: Advances
in Experimental Social Psychology, B. Leonard (ed.), Academic Press, pp. 1-34.
Aronson, E. 1997. “Review: Back to the Future: Retrospective Review of Leon Festinger's “A
Theory of Cognitive Dissonance”,” The American Journal of Psychology (110:1),
pp. 127-137.
Bae, S.H., and Choi, J.P. 2006. “A Model of Piracy,” Information Economics and Policy (18:3),
September, pp. 303-320.
Baron, R.M., and Kenny, D.A. 1986. “The Moderator Mediator Variable Distinction in Social
Psychological-Research - Conceptual, Strategic, and Statistical Considerations,” Journal
of Personality and Social Psychology (51:6), December, pp. 1173-1182.
Beck, L., and Ajzen, I. 1991. “Predicting Dishonest Actions Using the Theory of Planned
Behavior,” Journal of Research in Personality (25:3), September, pp. 285-301.

60

Bhattacharjee, S., Gopal, R., Marsden, J.R., Sankaranarayanan, R., and Telang, R. 2009. “To
Theme or Not to Theme: Can Theme Strength be the Music Industry's “Killer App”?,”
Decision Support Systems (48:1), pp. 141-149.
Bhattacharjee, S., Gopal, R.D., and Sanders, G.L. 2003. “Digital Music and Online Sharing:
Software Piracy 2.0?,” Communications of the ACM (46:7) 2003, pp. 107-111.
Bolton, G.E., and Ockenfels, A. 2000. “ERC: A Theory of Equity, Reciprocity, and
Competition,” American Economic Review (90:1), March, pp. 166-193.
Business Software Alliance. 2010. “Seventh Annual BSA/IDC Global Software: 09 Piracy
Study,” (available from http://www.bsa.org; accessed September 19, 2010).
Cadsby, C.B., and Maynes, E. 1999. “Voluntary Provision of Threshold Public Goods with
Continuous Contributions: Experimental Evidence," Journal of Public Economics (71:1),
pp. 53-73.
Carroll, R. 2008. “Casual Games and Piracy: The Truth,” Gamasutra, February 12, (available
from http://www.gamasutra.com/php-bin/news_index.php?story=17350; accessed
September 19, 2010).
Chang, M.K. 1998. “Predicting Unethical Behavior: A Comparison of the Theory of Reasoned
Action and the Theory of Planned Behavior,” Journal of Business Ethics (17:16),
pp. 1825-1834.
Chellappa, R.K., and Shivendu, S. 2005. “Managing Piracy: Pricing and Sampling Strategies for
Digital Experience Goods in Vertically Segmented Markets,” Information Systems
Research (16:4), December, pp. 400-417.
Cheng, H.K., Sims, R.R., and Teegen, H. 1997. “To Purchase or to Pirate Software: An
Empirical Study,” Journal of Management Information Systems (13:4), pp. 49-60.

61

Chin, W.W. 1998. “Issues and Opinion on Structural Equation Modeling,” MIS Quarterly (22:1),
pp. VII-XVI.
Chiu, H.C., Hsieh, Y.C., and Wang, M.C. 2008. “How to Encourage Customers to Use Legal
Software,” Journal of Business Ethics (80:3), July, pp. 583-595.
Cialdini, R.B. 1993. Influence: The Psychology of Persuasion, (Rev. ed.) Morrow, New York,
pp. xiv, 320 p.
Croson, R. 2007. “Theories of Commitment, Altruism and Reciprocity: Evidence from Linear
Public Goods Games,” Economic Inquiry (45:2), April, pp. 199-216.
Croson, R., Fatas, E., and Neugebauer, T. 2005. “Reciprocity, Matching and Conditional
Cooperation in Two Public Goods Games,” Economics Letters (87:1), pp. 95-101.
Croson, R., and Marks, M. 2000. “Step Returns in Threshold Public Goods: A Meta- and
Experimental Analysis,” Experimental Economics (2), pp.239-259.
D'Arcy, J., Hovav, A., and Galletta, D. 2009. “User Awareness of Security Countermeasures and
Its Impact on Information Systems Misuse: A Deterrence Approach,” Information
Systems Research (20:1), March, pp. 79-98.
Dickinson, D.L. 1998. “The Voluntary Contributions Mechanism with Uncertain Group
Payoffs,” Journal of Economic Behavior & Organization (35:4), pp. 517-533.
Elliot, A.J., and Devine, P.G. 1994. “On the Motivational Nature of Cognitive-Dissonance Dissonance as Psychological Discomfort,” Journal of Personality and Social Psychology
(67:3), September, pp. 382-394.
Engelmann, D., and Norman, H.T. 2010. “Maximum Effort in the Minimum-Effort Game,”
Experimental Economics (13), pp. 249-259.

62

Erat, S., and Gneezy, U. 2010. “White Lies,” Proceedings of the Behavioral and Quantitative
Game Theory: Conference on Future Directions, ACM, Newport Beach, California.
Fabrigar, L.R., Wegener, D.T., MacCallum, R.C., and Strahan, E.J. 1999. “Evaluating the Use of
Exploratory Factor Analysis in Psychological Research,” Psychological Methods (4:3),
September, pp. 272-299.
Fehr, E., and Gächter, S. 2000. “Cooperation and Punishment in Public Goods Experiments,”
The American Economic Review (90:4), pp. 980-994.
Fehr, E., and Schmidt, K.M. 1999. “A Theory of Fairness, Competition, and Cooperation,” The
Quarterly Journal of Economics (114:3), August, pp. 817-868.
Fischbacher, U. 2007. “z-Tree: Zurich Toolbox for Ready-Made Economic Experiments,”
Experimental Economics (10:2), pp. 171-178.
Fischbacher, U., Gächter, S., and Fehr, E. 2001. “Are People Conditionally Cooperative?
Evidence from a Public Goods Experiment,” Economics Letters (71:3), pp. 397-404.
Fornell, C., and Larcker, D.F. 1981. “Evaluating Structural Equation Models with Unobservable
Variables and Measurement Error,” Journal of Marketing Research (18:1), February,
pp. 39-50.
Freedman, J.L., and Fraser, S.C. 1966. “Compliance without Pressure - Foot-in-the-Door
Technique,” Journal of Personality and Social Psychology (4:2), pp. 195-202.
Frey, B.S., and Meier, S. 2004. “Social Comparisons and Pro-Social Behavior: Testing
“Conditional Cooperation” in a Field Experiment,” The American Economic Review
(94:5), pp. 1717-1722.
Gächter, S., and Renner, E. 2010. “The Effects of (Incentivized) Belief Elicitation in Public
Goods Experiments,” Experimental Economics (13), pp. 364-377.

63

Gefen, D., and Straub, D. 2005. “A Practical Guide to Factorial Validity Using PLS-Graph:
Tutorial and Annotated Example,” Communications of the AIS (16), pp. 91-109.
Goodhue, D., Lewis, W., and Thompson, R. 2006. “PLS, Small Sample Size, and Statistical
Power in MIS Research,” Proceedings of the 39th Hawaii International Conference on
System Sciences.
Goodhue, D., Lewis, W., and Thompson, R. 2007. “Research Note--Statistical Power in
Analyzing Interaction Effects: Questioning the Advantage of PLS with Product
Indicators,” Information Systems Research (18:2), June, pp. 211-227.
Gopal, R., and Sanders, G. 1997. “Preventive and Deterrent Controls for Software Piracy,”
Journal of Management Information Systems (13:4), pp. 29-47.
Gorsuch, R.L., and Ortberg, J. 1983. “Moral Obligation and Attitudes - Their Relation to
Behavioral Intentions,” Journal of Personality and Social Psychology (44:5),
pp. 1025-1028.
Graft, K. 2010. “Machinarium Dev Saw up to 95% Piracy Rate,” Gamasutra, August 5,
(available from http://www.gamasutra.com/view/news/29768/Machinarium_Dev_Saw
_Up_To_95_Piracy_Rate.php; accessed September 19, 2010).
Hashim, M., Kannan, K., and Wegener, D. 2010. “Nudging the Digital Pirate: An Extension of
the Theory of Planned Behavior,” Working Paper.
Hayes, A.F. 2009. “Beyond Baron and Kenny: Statistical Mediation Analysis in the New
Millennium,” Communication Monographs (76:4), pp. 408-420.
Higgins, G.E. 2005. “Can Low Self-Control Help with the Understanding of the Software Piracy
Problem?,” Deviant Behavior (26:1), January-February, pp. 1-24.

64

Higgins, G.E., Wolfe, S.E., and Marcum, C.D. 2008. “Digital piracy: An Examination of Three
Measurements of Self-Control,” Deviant Behavior (29:5), pp. 440-460.
Isaac, R.M., and Walker, J.M. 1988. “Communication and Free-Riding Behavior: The Voluntary
Contribution Mechanism,” Economic Inquiry (26:4), pp. 585-608.
Jaccard, J., and Turrisi, R. 2003. Interaction Effects in Multiple Regression, (2nd edition) Sage
Publications, Thousand Oaks, CA.
Jaccard, J., Wan, C.K., and Turrisi, R. 1990. “The Detection and Interpretation of Interaction
Effects between Continuous-Variables in Multiple-Regression,” Multivariate Behavioral
Research (25:4), October, pp. 467-478.
Jarvis, C.B., MacKenzie, S.B., and Podsakoff, P.M. 2003. “A Critical Review of Construct
Indicators and Measurement Model Misspecification in Marketing and Consumer
Research,” Journal of Consumer Research (30:2), September, pp. 199-218.
Kannan, K., Rees, J., and Spafford, E. H. 2009. “Unsecured Economies: Protecting Vital
Information,” ed. Red Consultancy for McAfee, Inc.
Keser, C., and van Winden, F. 2000. “Conditional Cooperation and Voluntary Contributions to
Public Goods,” The Scandinavian Journal of Economics (102:1), pp. 23-39.
Knez, M., and Camerer, C. 1994. “Creating Expectational Assets in the Laboratory:
Coordination in ‘Weakest- Link’ Games,” Strategic Management Journal (15), Winter,
pp. 101-119.
Krupka, E., and Weber, R.A. 2009. “The Focusing and Informational Effects of Norms on ProSocial Behavior,” Journal of Economic Psychology (30:3), pp. 307-320.

65

Limayem, M., Khalifa, M., and Chin, W.W. 2004. “Factors Motivating Software Piracy: A
Longitudinal Study,” IEEE Transactions on Engineering Management (51:4), November,
pp. 414-425.
Logsdon, J.M., Thompson, J.K., and Reid, R.A. 1994. “Software Piracy - Is it Related to Level
of Moral Judgment,” Journal of Business Ethics (13:11), pp. 849-857.
Marcoulides, G.A., Chin, W.W., and Saunders, C. 2009. “A Critical Look at Partial Least
Squares Modeling,” MIS Quarterly (33:1), March, pp. 171-175.
Marcoulides, G.A., and Saunders, C. 2006. “PLS: A Silver Bullet?,” MIS Quarterly (30:2),
pp. III-IX.
Marks, M., and Croson, R. 1999. “The Effect of Incomplete Information in a Threshold Public
Goods Experiment," Public Choice (99:1), pp. 103-118.
Marshall, A. 2007. “Causes, Effects and Solutions of Piracy in the Computer Software Market,”
Review of Economic Research on Copyright Issues (4:1), pp. 63-86.
Marwell, G., and Ames, R.E. 1979. “Experiments on the Provision of Public Goods. I.
Resources, Interest, Group Size, and the Free-Rider Problem,” The American Journal of
Sociology (84:6), pp. 1335-1360.
Marwell, G., and Ames, R.E. 1981. “Economists Free Ride, does Anyone Else?: Experiments on
the Provision of Public Goods, IV,” Journal of Public Economics (15:3), pp. 295-310.
Mas-Colell, A., Whinston, M.D., and Green, J.R. 1995. Microeconomic Theory, Oxford
University Press, New York, New York.
Mazar, N., Amir, O., and Ariely, D. 2008. “The Dishonesty of Honest People: A Theory of SelfConcept Maintenance,” Journal of Marketing Research (45:6), pp. 633-644.

66

Moores, T.T., and Chang, J.C.J. 2006. “Ethical Decision Making in Software Piracy: Initial
Development and Test of a Four-Component Model,” MIS Quarterly (30:1), March,
pp. 167-180.
Muller, D., Judd, C.M., and Yzerbyt, V.Y. 2005. “When Moderation is Mediated and Mediation
is Moderated,” Journal of Personality and Social Psychology (89:6), pp. 852-863.
Peace, A.G., Galletta, D.F., and Thong, J.Y.L. 2003. “Software Piracy in the Workplace: A
Model and Empirical Test,” Journal of Management Information Systems (20:1),
Summer, pp. 153-177.
Recording Industry Association of America. 2010. “Piracy: Online and on the Street,” (available
from http://www.riaa.com/physicalpiracy.php; accessed July 29, 2010).
Rest, J.R. 1979. Development in Judging Moral Issues, University of Minnesota Press,
Minneapolis, MN.
Ringle, C.M., Wende, S., and Will, A. 2005. “SmartPLS 2.0 (M3) Beta,” University of
Hamburg, Hamburg, Germany, 2005.
Shin, S.K., Gopal, R.D., Sanders, G.L., and Whinston, A.B. 2004. “Global Software Piracy
Revisited,” Communications of the ACM (47:1), pp. 103-107.
Smith, E., and Benoit, D. 2010. “Nine Movie Sites Busted in Pirating Crackdown,” The Wall
Street Journal, July 1, (available from http://online.wsj.com/article/SB10001424052748
703426004575339120611859094.html; accessed September 19, 2010).
Sugden, R. 1984. “Reciprocity: The Supply of Public Goods through Voluntary Contributions,”
The Economic Journal (94:376), pp. 772-787.
Sundararajan, A. 2004. “Managing Digital Piracy: Pricing and Protection,” Information Systems
Research (15:3), pp. 287-308.

67

Takahashi, S., 2010. “Community Enforcement when Players Observe Partners’ Past Play,”
Journal of Economic Theory (145:1), pp. 42-62.
Tan, B. 2002. “Understanding Consumer Ethical Decision Making with respect to Purchase of
Pirated Software,” Journal of Consumer Marketing (19:2), pp. 96-111.
Thong, J.Y.L., and Yap, C.S. 1998. “Testing an Ethical Decision-Making Theory: The Case
of Softlifting,” Journal of Management Information Systems (15:1), Summer,
pp. 213-237.
Varian, H.R. 1998. “Markets for Information Goods,” Working Paper.
Walker, J.M., and Gardner, R. 1992. “Probabilistic Destruction of Common-Pool Resources:
Experimental Evidence,” Economic Journal (102:414), pp. 1149-1161.

68

APPENDICES
Appendix A: Survey Instrument
Notes:
1. An asterisk next to a question represents a reverse-coded response.
2. This particular survey represents the treatment that receives the message from the
company. The non message treatment is identical except for the block of text starting
with “XYZ-Soft is promoting…” and ending with “…from an authorized retailer.”
3. Questions 20-24 are pilot questions and thus at the end of the survey.

INSTRUCTIONS:
Please read the following hypothetical software purchase scenarios carefully and answer each
question in the order presented. The following facts apply for each scenario: 1) XYZ-Soft is an
imaginary software development firm, 2) It would be a stretch financially to afford the program
in each scenario, but you could pay for it if you chose to, and 3) “software program” refers to an
application, game, or other type of program that you might be interested in.

Q1 (IP): You plan to acquire a software program for your personal computer that will prove
useful throughout your studies. The program was developed by XYZ-Soft. You previously used
this program on a friend’s computer but now you need your own copy.

XYZ-Soft is promoting their product and you receive the following message from them:
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“Thank you for your interest in XYZ-Soft’s software. Your purchase helps the overall
software industry, benefits our employees, increases tax revenue, and reduces job loss. Click
here to purchase our software from an authorized retailer.”
The program is available for purchase online, or you can pirate it for free.
How likely do you see yourself purchasing the program? (Very Likely – Very Unlikely)

Q2 (CP): You have a pirated software program on your personal computer that will prove useful
throughout your studies. The program was developed by XYZ-Soft. You previously used this
program on a friend’s computer but now you need your own copy.

XYZ-Soft is promoting their product and you receive the following message from them:
“Thank you for your interest in XYZ-Soft’s software. Your purchase helps the overall
software industry, benefits our employees, increases tax revenue, and reduces job loss. Click
here to purchase our software from an authorized retailer.”

The program is available for purchase online, or you can continue using the pirated version.
How likely do you see yourself purchasing the program? (Very Likely – Very Unlikely)

Q3 (A1): To me, committing software piracy is: (Very Good – Very Bad)*
Q4 (A2): To me, committing software piracy is: (Very Pleasant – Very Unpleasant)*
Q5 (A3): To me, committing software piracy is: (Very Wise – Very Foolish)*
Q6 (A4): To me, committing software piracy is: (Very Attractive – Very Unattractive)*
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Q7 (N1): If I committed software piracy, most of the people who are important to me would:
(Strongly Approve – Strongly Disapprove)*
Q8 (N2): Most people who are important to me would be disappointed with me if I committed
software piracy. (Very Likely – Very Unlikely)
Q9 (N3): No one who is important to me thinks it is okay to commit software piracy. (Strongly
Agree – Strongly Disagree)
Q10 (C1): I feel that prices charged for software today are: (Very High – Very Low)*
Q11 (C2): In my opinion, software today is: (Very Inexpensive – Very Expensive)
Q12 (C3): If I wanted to buy software today, it would cost me a lot of money. (Strongly Agree –
Strongly Disagree)*
Q13 (B1): Technically, for me to commit software piracy is: (Very Easy – Very Difficult)*
Q14 (B2): If I want to, I can commit software piracy. (Strongly Agree – Strongly Disagree)*
Q15 (B3): I can imagine times when I might commit software piracy even if I hadn’t planned to.
(Strongly Agree – Strongly Disagree)*
Q16 (B4): Even if I had a good reason, I could not bring myself to commit software piracy.
(Strongly Agree – Strongly Disagree)
Q17 (M1): I would feel guilty if I pirated software. (Strongly Agree – Strongly Disagree)
Q18 (M2): Engaging in software piracy goes against my principles. (Strongly Agree – Strongly
Disagree)
Q19 (M3): It would be morally wrong for me to pirate software. (Strongly Agree – Strongly
Disagree)
Q20 (P1): When considering all types of digital goods, the likelihood of me pirating is: (Very
Likely – Very Unlikely)*
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Q21 (P2): What is your perception of XYZ-Soft? (Favorable Perception – Unfavorable
Perception)
Q22 (G1): I feel obligated to purchase digital goods. (Strong Obligation – Weak Obligation)
Q23 (G2): I feel tempted to pirate digital goods. (Strong Temptation – Weak Temptation)*
Q24 (G3): If I paid for software last time, it is acceptable to me to pirate this time. (Strongly
Agree – Strongly Disagree)*
Q25: What is your gender?
Q26: What is your age?

Female

Male

_______
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Appendix B: Supplementary PLS Output Tables
Tables B-1 and B-2 below are supplementary and provide additional validation to the tables
included in the body of this manuscript. These tables are generated by SmartPLS during our PLS
analysis. Table B-1 below shows factor loadings and cross-loadings for the reflective constructs
in our model. Loadings are higher on the theoretically assigned factors as shown by the boldfaced values, than the cross-loadings on the other factors. The bold-faced values in Table B-2
represent the square root of the average variance extracted (AVE). Again as in Table B-1, the
AVE for each factor is much larger than any correlation among the other constructs. These two
points provide sufficient evidence of discriminant validity in a PLS analysis (Gefen and Straub
2005). Further, the composite reliability in Table B-2 is higher than the recommended 0.70
threshold (Fornell and Larcker 1981), providing sufficient evidence of internal consistency.

Table B-1: PLS Output Factor Loadings and Cross-Loadings

Construct
Attitude

Subjective Norms
Perceived Behavioral Control

Perceived Moral Obligation

Piracy Intention

Perceived
Behavioral
Control

Perceived
Moral
Obligation

Piracy
Intention

Items

Attitude

Subjective
Norms

A1

0.807

0.308

0.324

0.591

0.329

A2

0.793

0.376

0.344

0.513

0.308

A3

0.815

0.339

0.309

0.557

0.293

A4

0.795

0.401

0.328

0.457

0.314

N1

0.464

0.827

0.342

0.404

0.175

N2

0.327

0.905

0.198

0.395

0.232

B1

0.370

0.244

0.923

0.361

0.273

B2

0.323

0.265

0.884

0.296

0.222

B3

0.365

0.274

0.783

0.380

0.211

M1

0.637

0.409

0.382

0.909

0.421

M2

0.571

0.439

0.375

0.910

0.333

M3

0.554

0.380

0.298

0.871

0.260

Init

0.379

0.193

0.292

0.371

0.897

Conv

0.295

0.228

0.181

0.309

0.854
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Table B-2: PLS Output Reliability and Interconstruct Correlations

Composite
Reliability

Attitude

Subjective
Norms

Perceived
Behavioral
Control

Attitude

0.878

Subjective Norms

0.858

0.802
0.443

Perceived Behavioral Control

0.899

0.407

0.867
0.298

Perceived Moral Obligation

0.925

0.661

0.457

0.866
0.398

Piracy Intention

0.868

0.388

0.238

0.274

Note: Boldface items are the square root of the average variance extracted

74

Perceived
Moral
Obligation

Piracy
Intention

0.897
0.390

0.876

Appendix C: Experiment Instructions
This is an economic experiment about decision making under uncertainty. Listening carefully to
these instructions will help you to earn a significant amount of money, which you will receive in
cash privately at the end of the experiment. Your earnings in this experiment will depend on your
performance in the individual rounds. Your final payout will be determined by three random
draws done by the computer at the conclusion of the experiment. The three draws will
correspond to three rounds during the experimental session. The total earnings over these three
randomly selected rounds will be taken to calculate your final payout. All earnings in this
experiment will be presented to you in tokens and converted to US dollars at the conclusion of
the experiment. The conversion rate is: 17 tokens per 1 US dollar. The conversion rate is
identical for everyone.

You are welcome to ask questions at any time by raising your hand. Please wait for an
experimenter to come to your seat before asking your question. While the experiment is in
progress, please do not speak or in any other way communicate with other participants. This is
important to the validity of the study.

Specific Guidelines:
You will participate in 45 rounds in a group with four other participants. Participants are rematched randomly at the beginning of each round to a new group of five participants. You
will not know who is in your group. In each round you will receive an endowment of 50 tokens.
The endowment is identical for everyone. You and every member in your group have to
individually decide how much of this endowment to allocate to a group account. This allocation
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must be a whole number, between 0 and 50 tokens. All decisions are made simultaneously and
without communication. No other group member will ever know how much you choose to
allocate to the group account.

Your earnings in each round are determined by combining what is left of your endowment after
the allocation, plus the consumption of a product. The earnings equation is presented below.

Your earnings = endowment – your allocation + product quality value

The value from the product depends on the total group allocation. If the group allocation is
between 0 and 49, the quality of the product is Poor and the product quality value for you is 0
tokens. If the group allocation is between 50 and 99, the quality of the product is Medium and
your product quality value is 20. If the group allocation is between 100 and 174, the quality of
the product is Good and your product quality value is 42. If the group allocation is between 175
and 224, the quality of the product is Very Good and your product quality value is 67. Lastly, if
the group allocation greater than 225, the quality of the product is Excellent and your product
quality value is 95. These are summarized in the table below.

If your Total Group Then your Product
Allocation is:
Quality is:
0 - 49
Poor
50 - 99
Medium
100 – 149
Good
150 - 200
Very Good
200 +
Excellent
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And your Product
Quality Value is:
0
20
42
67
95

Examples:
•

If your combined group account for a round is 70 tokens, the quality of the product
delivered to your group in that round is Medium. This will result in 20 tokens added as
your Product Quality Value.

•

If your total payout for the three randomly chosen rounds is 200 tokens, you will earn
$11.76. In this case the experimenter will pay you a total of $12.00 in cash at the
conclusion of the experiment.

Are there any questions?
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Appendix D: Supplemental Experiment Instructions
This page shows the supplemental instructions that subjects receive if their session begins with
an information condition.

IMPORTANT:
Some participants in each group might receive information at the beginning of each round. If
you receive information, you will see the average number of tokens the participants in your
current group allocated to their prior group accounts in the previous round. The average number
of tokens is presented as if you were in the same group last round.

For example,
•

If every participant in your current group chose to allocate 10 tokens to the group account
last round, the average allocation presented to you in the current round is 10 tokens.

•

If two participants in your current group chose to allocate 10 tokens to the group account
last round, and three participants chose to allocate 20 tokens to the group account last
round, the average token allocation presented to you in the current round is 16 [ = (10 +
10 + 20 + 20 + 20) / 5 ] tokens.
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This page shows the supplemental instructions that subjects receive after a restart if their session
begins with a no feedback information condition

IMPORTANT:
From this round on until the end of the experiment, some participants in each group might
receive information at the beginning of each round. If you receive information, you will see the
average number of tokens the participants in your current group allocated to their prior group
accounts in the previous round. The average number of tokens is presented as if you were in the
same group last round.

For example,
•

If every participant in your current group chose to allocate 10 tokens to the group account
last round, the average allocation presented to you in the current round is 10 tokens.

•

If two participants in your current group chose to allocate 10 tokens to the group account
last round, and three participants chose to allocate 20 tokens to the group account last
round, the average token allocation presented to you in the current round is 16 [ = (10 +
10 + 20 + 20 + 20) / 5 ] tokens.
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Appendix E: Experiment Screenshots

Figure E-1: Elicit Beliefs Screenshot

Figure E-2: No Information Feedback Allocation Decision Screenshot
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Figure E-3: Targeted Below Information Feedback Allocation Decision Screenshot

Figure E-4: Results Screenshot
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Appendix F: Institutional Review Board Documentation
Documentation for Nudging the Digital Pirate
RESEARCH PARTICIPANT INFORMATION SHEET
Understanding Digital Piracy
Matthew Hashim
Krannert School of Management, Purdue University
Purpose of Research: The purpose of this research is to develop an understanding of behavior regarding
purchased or downloaded computer software and other digital content. You are being asked to participate
in this research project because the demographics of the university student population are representative
of the larger population that accesses and regularly uses digital content.
Specific Procedures: You will be asked to complete one short survey. Your responses will not contain
any personally identifiable codes or identifiers. Completed surveys should be returned to either the
envelope provided or to Matthew Hashim’s mailbox on the 4th floor of the Krannert building.
Duration of Participation: Completion of the survey will require approximately 10 to 15 minutes.
Risks: You will not experience any additional risks greater than those created by every day activities. If
you are uncomfortable with any of the survey questions that are asked, you do not have to answer those
questions.
Benefits: There are no direct benefits to survey participants, but there may be benefits to general
knowledge or society.
Compensation: Participation in this survey is completely voluntary and without compensation.
Confidentiality: The project's research records may be reviewed by departments at Purdue University
responsible for regulatory and research oversight. Personal identifiers will not be captured or stored at any
time.
Voluntary Nature of Participation: You do not have to participate in this research project. All
participants must be 18 years old or older. If you agree to participate you can withdraw your participation
at any time.
Contact Information: If you have any questions about this research project, you can contact:
Matthew Hashim
403 W. State Street
West Lafayette, IN 47907
(765) 494-4396

Karthik Kannan
403 W. State Street
West Lafayette, IN 47907
(765) 494-3414

Duane Wegener
703 Third Street
West Lafayette, IN 47907
(765) 494-9554

If you have concerns about the treatment of research participants, you can contact the Institutional Review
Board at Purdue University, Ernest C. Young Hall, Room 1032, 155 S. Grant St., West Lafayette, IN
47907-2114. The phone number for the Board is (765) 494-5942. The email address is irb@purdue.edu.
Research project number 0909008443.
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Documentation for Information Targeting and Coordination
RESEARCH PARTICIPANT INFORMATION SHEET
Karthik Kannan and Matthew Hashim
Krannert School of Management, Purdue University
Purpose of Research: This is research to help understand how people make economic decisions, using
human subjects as participants.
Specific Procedures to be Used: As a participant in the experiment, you will be asked to make economic
decisions using a computer and complete a demographic questionnaire.
Duration of Participation: The entire experiment (including instructions) is expected to last less than
120 minutes.
Risks to the Individual: Risks are minimal and are no greater than those encountered in everyday
activities.
Benefits to the Individual or Others: There is no direct benefit to you but there is a potential benefit to
society.
Compensation: You will be paid in cash at the end of the experiment. The amount of money earned
depends in part upon your decisions and decisions of other subjects in the experiment. The amount
usually ranges between $10 and $30 per person. You are guaranteed to receive a participation fee $5
regardless of your decisions. You will receive the participation fee even if you choose to withdraw from
the experiment.
Confidentiality: Data from the experiment are recorded using randomly assigned identification numbers,
so individual subject choices will not be stored in the analysis dataset. The data will be stored indefinitely
on a secure location on campus in one of the researcher’s computers and will be accessed only by them.
The data may be used in future research. Your name, student identification number and address may be
provided to the business office of Purdue University for the purpose of facilitating your payment for
participating in this study. You will need to complete a Participant Payment Disclosure Form in order to
be paid. Because the experiment is in a group, other subjects will know that you participated, and in some
cases may learn some of the choices you make. The project’s research records may be inspected by
departments at Purdue University responsible for regulatory and research oversight.
Voluntary Nature of Participation: You do not have to participate in this research project. If you do
agree to participate you can withdraw your participation at any time without penalty. All participants
must be 18 years of age or older.
Contact Information: If you have any questions about this research project, you can contact Karthik
Kannan (Phone 494-3414) or Matthew Hashim (Phone 494-9140). If you have concerns about the
treatment of research participants, you can contact the Institutional Review Board (IRB) at Purdue
University, Ernest C. Young Hall, 10th floor- room 1032, 155 S. Grant Street West Lafayette, IN 479072114. The IRB’s phone number is (765) 494-5942. The email address is irb@purdue.edu. Research
project number 1009009659.

83

EXPERIMENT RECRUITMENT MESSAGE (EMAIL AND IN-CLASS)
Dear [First Name] [Last Name],
Researchers in the Purdue management and economics departments have posted new economics
experiments, and you are invited to participate. As always with economics experiments, participants
receive their earnings IN CASH immediately at the completion of their experiment session. Participants
in Economics Experiments will typically earn between $10 and $30 for an experiment lasting less than
120 minutes. All experiments take place in KRANNERT 701.
The sessions are scheduled for the following times:
[ List of Session Dates and Times]

The purpose of this research is to help understand how people make economic decisions, using human
subjects as participants. As a participant in the experiment, you will be asked to make economic
decisions using a computer.
You may sign up for one of these experiments by clicking on the link above. Because space is limited,
you may not find available experiments unless you sign up quickly. Please check your schedule before
signing up, and do not sign up if you are not sure you can make it.
If you wish to be removed from our list of interested participants, you can click on the link below and
then change your settings accordingly.
If you have a friend who may be interested in participating in economics experiments and is a Purdue
undergraduate student, please have him or her register for an account at http://orsee.krannert.purdue.edu.
Participants must register for an account using their @purdue.edu email address.
Participation is voluntary and participants must be 18 years of age or older. Experimental data is recorded
and stored anonymously and confidentially. If you have any questions about these sessions, you may
contact Professor Karthik Kannan (kkarthik@purdue.edu) or Matthew Hashim (mhashim@purdue.edu).
Thank you!
Experimental Economics Laboratory
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