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ABSTRACT

FIGHTING DIGITAL PIRACY: CAN SECONDARY MARKETS FOR DIGITAL

GOODS HELP?

by

Mehmet Turan

Adviser: Dr. Richard Holowczak

The Internet and advanced networking technologies have lead to a rise in the num-

ber of pirated digital products. The content industry claims that digital piracy costs

several billion dollars per year and is the main reason for declined sales of physical

media. Despite the new legislations imposed to address copyright infringements and

advanced technological security measures, digital piracy keeps on growing and be-

comes even a greater threat for copyright owners. Besides deterrent and preventive

controls, researchers have also underlined the importance of business models used to

distribute and price digital products for the issue of digital piracy. It is believed that

an innovative business model that employs a price discrimination technique and an

efficient distribution method may help decrease piracy of digital goods.

This study proposes a dual channel model that utilizes both a primary and a

secondary market for the transaction of digital products, which allows consumers to

sell the products that they have purchased by using a legal platform. Implementing

a secondary market and coordinating it with a primary market for the distribution of

iv



digital goods can decrease the level of digital piracy because of mainly two reasons.

First, it offers more profitable transactions for consumers, thus results in an increase

in the total number of buyers. Second, availability of a secondary market can increase

the degree of how consumers perceive the fairness of digital good transactions.

This research first investigates the profitability of the dual channel model for con-

sumers and copyright owners, and the level of piracy in the dual channel model with

an economic model. The economic model offers a secondary market within a digital

goods retail monopoly framework as a practical alternative to leasing for capturing

rents. Model results show that the retailer can increase revenue and market coverage

relative to primary market-only sales, which implies a reduction in piracy and an im-

proved relationship with content creators at no cost. Revenue and piracy performance

of the proposed model in the presence of piracy is also evaluated by incorporating

general model of piracy into the economic model. Additionally, this research uses a

behavioral intention model to test the anti-piracy performance of the proposed dis-

tribution and pricing mechanism, and compares it with a traditional business model

with an experimental survey. Results show that consumers tend to pirate less if there

is an available secondary market for the transaction of digital goods. This relation

between availability of a secondary market for digital goods and intention to pirate

is also mediated by perceived equitable relationship and attitude toward piracy. Fi-

nally, it is found that in the presence of a secondary market, consumers perceive legal

transactions of digital products more fair.
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CHAPTER I

Introduction

“In my view, growing internet piracy is a vote of no-confidence in existing

business models and legal solutions. It should be a wake-up call for policy-

makers.”

Viviane Reding (2009), EU Commissioner for Telecoms and Media Digital Europe

1.1 Electronic Marketplaces

The advent of the Internet and advances in information technologies has opened

the gates of an untouched field of new opportunities, strategies and operations for

businesses. Information technology has always had a critical influence on business

environment as well as on society, governments and human life throughout the history.

Nevertheless, organizations and markets have never experienced such a significant

revolution as they did over the last 20 years due to the elimination of organizational

and geographic boundaries, the true global connection and the ease of access to the

information anytime anywhere offered by globally networked information systems,

more specifically the Internet.
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Rapidly developing information technologies have changed the structures and busi-

ness practices of organizations as a result of decreasing the time and cost of communi-

cating information and reducing the transaction and search costs for buyers and sellers

(Bakos 1997). Most industries have shifted their operations to the online environment

and started to serve customers through online vendors. This ability allows manufac-

turers to provide their products to customers without the need of a retailer, which can

shrink the size of supply chains and lead to disintermediation (Clemons et al. 2003).

However, the impact of information systems on the business is not one-sided, favoring

only manufacturers and sellers. Electronic markets is another important and intrigu-

ing outcome of the digital transformation (Malone et al. 1987), which bring buyers

and sellers together on an electronic platform to exchange information about prices

and product offerings and facilitate transaction among them. Since they simplify the

task of comparing quality and price of products offered by different sellers (Bakos

1998) and are believed to reduce prices by lowering transaction costs (Brynjolfsson

and Smith 2000), electronic markets could compete with the disintermediation effect

and their traditional counterparts.

The online intermediaries Amazon.com, eBay, Priceline.com and Expedia are

ranked among the top ten companies operating in Internet services and retailing

industry by revenues in 2009 according to Abkowitz and Cendrowski (2009). More-

over, online retail sales were expected to grow from $172 billion in 2005 to $329 billion

in 2010 according to a study by Forrester Research (Johnson and Tesch 2005). U.S.

Census Bureau (2009) of the Department of Commerce announced that the estimate

of U.S. retail e-commerce sales for the third quarter of 2009 was $34 billion (3.7%

of total retail sales), which shows an increase of 4.5 percent from the second quar-

ter of 2009 and of 1.8 percent from the third quarter of 2008 while total retail sales

decreased 7.5 percent in the same period.
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1.2 Digital Products

Electronic markets have always been a hot topic among IS researchers due to

their high market shares and popularity. Many previous studies investigate the conse-

quences of online markets such as how they change price levels and influence consumer

behaviors, different market designs, structures and pricing strategies to increase effi-

ciency and their employment for the exchange of used goods. The idea of connecting

buyers and sellers from all over the globe electronically becomes more interesting with

the digitization of information goods. Digital products are represented in bits of ones

and zeros and distinguished from other goods by mainly three characteristics: inde-

structibility, transmutability and reproducibility (Whinston et al. 1997). The trivial

reproduction and distribution costs and the durability of digital goods have changed

the approach to distributing information goods in electronic markets, such as software,

music, videos, and video games. The ability of locating, purchasing, receiving and

consuming pure information goods digitally in a few minutes has been very attractive

for consumers, leading to opening of numerous online stores for digital content. By

being one of the fastest growing businesses on the Internet, the popularity of online

content retailing has motivated practitioners and researchers to discover the optimal

business models and competitive strategies of distributing and selling these products.

Previous reports support this belief that consumer spending for digital content in the

U.S. increased to $2 billion in 2005, which shows an increase of 15 percent from the

previous year (OPA 2006). iTunes, an online music retailer, was announced to be

the number one music store, followed by Wal-Mart, in 2008 according to a market

research survey (NPD 2008). It was also reported in January 2009 that 6 billion songs

were sold on iTunes store in less than 6 years after its launch, indicating more than

2 million songs downloaded per day (Schonfeld 2009).

Additionally, the characteristics of digital information goods and developments in

3



networking technologies have led to the emergence of Peer-to-Peer (P2P) networks.

P2P networks allow its users to share resources such as information, digital content

or storage space without needing a centrally organized server system (Krishnan et al.

2003). This distributed network design can provide better scalability, fault tolerance,

lower costs and more efficient utilization of resources at the expense of control over

users and the content that is exchanged among users (Kato and Yokoi 2003). On

the other hand, no new technology comes without any issues or challenges. P2P net-

works became widely known among consumers with the Napster file-sharing program

in 1999, which was mostly used to share digital songs in MP3 audio-specific format.

Napster and similar file sharing networks were later forced to shut down their oper-

ations due to copyright infringements. It was estimated that users exchanged over 5

billion music files on P2P networks in 2001 (Dignan 2002), which is more than the

number of songs sold on iTunes in 4 years.

1.3 Digital Piracy

No new technology comes without a risk, trade-off or sometimes chaos depending

on the potential of the degree of change it may cause. It is no different for the case

of the Internet and the content industry. The rapid advancement and dissemination

of P2P networks have led to an enormous increase in the number of digital products

copied and distributed without the authorization of copyright holders. Physical piracy

of information goods, which is ripping the content, duplicating and distributing the

copied content on physical media (i.e. CDs or DVDs), has always been a serious issue

for producers and distributors since the first created information good. However,

digital piracy of information goods has become a far more serious threat for copyright

owners than physical piracy and its extent has quickly grown out of control due to

the elimination of physical distribution requirement of pirated goods by the Internet.

4



Previous studies show that estimated revenue losses due to software piracy has jumped

to $50.2 billion in 2008 (BSA 2009) from $11.4 billion in 1997 (Clark 1998). The

consequences of P2P networks and illegal file sharing for the music industry is not

promising either. Unauthorized file sharing has been declared as the major reason of

the global drop in audio CD sales by the International Federation of the Phonographic

Industry (IFPI 2003). It is estimated that global music piracy causes $12.5 billion of

economic losses and 71,060 U.S. jobs lost every year (RIAA 2010). Sharing digital

music has almost been a common practice especially among young population because

of the shrinking sizes of audio files made possible by the audio file compression formats

such as MP3 or MPEG-4. With the growing availability of broadband connections

and improvements in the encoding format of digital files, sharing larger files such as

movies, video games or software has become less time consuming and troublesome,

expanding the scope of digital piracy threat.

Copyright holders have responded to piracy in different ways depending on the

industry, but they have concentrated their efforts mainly on two preventive strategies.

The first immediate response in fighting digital piracy was taking legal actions against

P2P services to eliminate the platforms that facilitate illegal transactions. Although

some of the popular P2P services with centralized structures (i.e. Napster) were

forced to shut down their operations, legal attempts against decentralized or hybrid

P2P systems (i.e. BitTorrent) were not successful. Reports showed a significant

increase in the number of P2P applications and P2P traffic volume from 2003 to

2005 (Karagiannis et al. 2004; Madhukar and Williamson 2006). The second popular

method of fighting piracy is through technological solutions such as digital rights

management (DRM) systems, watermarking, online product registration and “decoy”

strategies, which aims either to restrict the undesired use and sharing of files or

to pollute the networks with decoy files. However, it is known that technological
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preventive efforts are effective only until the first successful hacker. In addition, users

are most likely reluctant to purchase a product of which use is limited to certain

devices or software. This negative effect on the number of buyers may augment

the potential for piracy (Vernik 2009). Another strategy widely used by the content

industry is to discourage users from copying copyrighted products by investigative and

educational campaigns (Gopal and Sanders 1998). Despite all endeavors to mitigate

digital piracy, recent studies report that more than 40 billion files were illegally shared

in 2008 (IFPI 2009).

In contrast to these conventional methods of fighting piracy, the academic lit-

erature and some practitioners from the industry suggest considering piracy as a

competition instead of an enemy to be destroyed. Let us quote the words of Steve

Jobs, CEO of Apple Inc. on piracy (Goodell 2003):

“You’ll never stop [piracy]. So what you have to do is compete with it.”

To stop illegal downloading, content owners should focus on positive incentives,

such as exploring new business models for digital goods by learning from the success

of P2P networks that can provide valuable market insight for the content industry

(Jordan and Bolton 2004; Hill 2007). For instance, Napster became a hit not only

because the content was free to download, but also because it offered easy access

to content, convenience, wide selection and customization of products. The first

lesson to be learned from this example is that the content industry should provide a

legitimate digital distribution channel for information goods to compete with illegal

file-sharing. It has been showed that the availability of legal downloading services

such as iTunes as an alternative to illegal downloading have resulted in decreased

piracy levels (Easley et al. 2003). Consumers are less likely to pirate digital music

when there is an alternative legal, pay site that offers features such as extensive music
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catalogs, rare recordings and live concert videos (Sinha and Mandel 2008). Danaher

et al. (2009) also examined the relationship between legitimate digital distribution and

level of piracy, and observed an increase in the piracy rate in the absence of digital sale

channels. Hence, development of new online services with more and better product

offerings enhancing the product experience is very critical for sellers to encourage

legal downloading (Freedman 2003; Bhattacharjee et al. 2009). Recent numbers show

that the music industry is on the right track. While the number of licensed online

music services was smaller than 50 in 2003, this number increased to almost 400 in

2009 (IFPI 2010). Moreover, music companies’ revenues from digital channels reach

over $4 billion in 2009, which constitute 27% of the total revenue (IFPI 2010).

Although offering digital products on a legitimate digital channel is a necessary

weapon in the battle against piracy, it is obviously not sufficient. Since uniform

pricing and traditional client-server distribution structure have not responded well

to consumer demands for digital goods (Bhattacharjee et al. 2003; Lang and Vragov

2005), digital content industry needs to develop and adopt innovative contemporary

business models to keep up with the changing technological environment and con-

sumer behaviors. Several digital distribution companies (i.e. Altnet-Kazaa alliance)

have started to experiment with using P2P networks as a part of their product dis-

tribution models (Evangelista 2002). Inviting consumers to participate in the distri-

bution channel by utilizing P2P technologies offers more than operational efficiency

(Choi and Perez 2007). Lang and Vragov (2005) developed a pricing strategy for

distributing digital goods over P2P networks which reward users actively participat-

ing in the distribution process and they found that using a decentralized approach

for distributing the content is more profitable than using a centralized structure. A

similar model was proposed for the mobile commerce environment, allowing users

to market and resell copies of digital content (Cattelan et al. 2006; He et al. 2008).
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Grimm and Nutzel (2002) proposed a business model that uses a P2P network to

distribute products and allows consumers to redistribute the content and share the

profit. Furthermore, Casadesus-Masanell and Hervas-Drane (2007) showed that both

a centralized client-server structure and a competing distributed P2P network can

benefit from the competitive interaction when they are used to acquire certain prod-

ucts at the same time. However, few studies have examined this interaction with an

integrated model that employs both centralized and decentralized structures. A re-

cent study by Feng et al. (2009) examined the feasibility of a dual channel distribution

strategy for a digital content seller, which utilizes both centralized and decentralized

distribution channels. Users can purchase a product by using the centralized channel

(B2C) and also can sell this purchased product to others by using the decentralized

channel (C2C).

1.4 The Proposed Research

The Internet and the unique characteristics of digital products have driven re-

searchers and practitioners to seek optimal business models and competitive strate-

gies for distributing and selling these products online. The digital content industry

is still experimenting with various business models to meet the consumer demand for

digital goods in an efficient and effective way. For instance, there are currently more

than 400 legitimate music services worldwide employing diverse models (IFPI 2011).

However, existing business models for digital goods in practice still cannot provide

clear guidance on how digital information products should be packaged, priced and

distributed. Furthermore, the non-decreasing trend of digital piracy can also be in-

terpreted as a vote of no confidence in current business models that fail to respond

to consumer demand for digital goods (Reding 2009).

This research aims to address the issue of digital good transactions and piracy
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by proposing a dual-channel model that coordinates both a primary market and a

secondary market for the distribution of digital goods. While consumers can buy

goods directly from the retailer, they can also buy and sell “used” digital goods

from each other on a secondary market. The most important requirement for this

dual-channel model to work is tight control by the retailer over the users’ digital con-

tent libraries. Otherwise, consumers could sell numerous copies of the same product

(obtained through the primary market or from outside the system) while keeping the

original copy, leading to the collapse of the market price. Rapidly growing cloud com-

puting technologies offer a reasonable solution to this problem. Today most hardware

used to consume digital media periodically accesses the Internet. Moreover, online

services have started to establish connections with each other, and information can

be synchronized across different platforms by using cloud technologies. Therefore,

control on digital content authorization can be maintained without the use of DRM-

like technologies. For instance, Amazon launched a cloud-based streaming service

that allows consumers to store music files on the company’s servers (Perpetua 2011).

When consumers want to play music or video files, they connect to the server and

stream the content on their computers or mobile devices. Using such a mechanism

enables companies to maintain control over digital content and prevent illegal sharing

and copying. In this way, all content that is purchased or sold by consumers can be

easily tracked, preventing them from accessing files they are not authorized to use.

Content providers can benefit from the secondary market by increasing their rev-

enue through royalty fees charged for each transaction among consumers, decreasing

their distribution costs without losing control over their products, and capturing ad-

ditional surplus from consumers who choose not to buy products on the primary

market (Ghose et al. 2005). Used-good markets can increase the revenue and mar-

ket coverage of sellers by reaching more consumers who have lower valuations for
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offered goods in new-good markets. Copyright holders have argued that secondary

markets hurt seller profits by cannibalizing new product sales. However, previous

studies show that used good markets are not necessarily harmful for copyright own-

ers since sellers can anticipate the resale value of products and adjust the price of the

new good accordingly (Miller 1974; Bulow 1982; Bond and Samuelson 1984). Ghose

et al. (2006) examined product cannibalization impact of online secondary markets

by observing Amazon.com’s used-book market and find that only 16% of used-book

purchases cannibalize new-book sales. Shulman and Coughlan (2007) showed that

a dual-channel strategy that coordinates a new good market and a retailer-operated

secondary market is more profitable for sellers than a single channel strategy.

Implementing a secondary market and coordinating it with a primary market for

the distribution of digital goods can decrease the level of digital piracy because of

two main reasons. First, such a market structure offers more profitable transactions

for consumers and allows them to maximize their utilities. In a primary market,

consumers who only have greater valuations for a product than its price will want

to purchase this product. The rest of consumers in the market can be viewed as

the potential demand for piracy. On the other hand, in the presence of a secondary

market, knowing that they will be able to sell products on the secondary market and

make extra profits, more consumers will want to buy the product on the primary

market. In addition, prices of used products in secondary markets are always lower

than those of new products in primary markets. Therefore, consumers will be able to

buy a product at a lower price without sacrificing quality when the product appears on

the secondary market. In this way, content creators can use the secondary market for

digital goods as an indirect tool to utilize a form of second-degree price discrimination,

which may increase the total number of buyers and decrease the demand for piracy

by converting some of the potential pirates to legal buyers.
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Second, availability of secondary markets for digital goods may affect how con-

sumers perceive the fairness of digital good transactions. Due to the copyright ar-

rangements, consumers do not have the right to sell their digital products on a legal

platform in the current state of electronic markets. This may drive consumers away

from legitimate online sellers of products with limited usage time or number of uses.

For instance, people usually watch most movies just once unlike the way they con-

sume music or other software applications. So, certain information products may

become totally useless after consuming it. While consumers can sell their purchased

movies as DVDs in secondary markets like eBay and make small profits out of them,

digital movies purchased and downloaded online (e.g. on iTunes) are not allowed to

be resold by consumers by any legal means. Another example is video games. Most

video games lose their value after some time due to either introduction of a newer or

upgraded version, or over-consumption. Consumers can buy video games either in a

physical format from a brick-and-mortar store (e.g. Gamestop) or in a digital format

by downloading it from a server (e.g. Sony’s Playstation Network Store). Again,

while customers are allowed to sell their used games on a physical medium, digitally

downloaded games lose all their value after being consumed since they cannot be

resold on a secondary market. Because of the aforementioned reasons, consumers

may think that the lack of secondary markets creates an unfair advantage for content

owners in terms of product pricing and they may perceive the current digital markets

as unfair environments to conduct business in.

This research aims to answer the following research questions:

• Is the proposed dual-channel model for the pricing and distribution of digital

goods more profitable than existing business models for content creators and

providers?

• Can the proposed dual-channel model help mitigate digital piracy?
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To address these questions, this research first uses an economic model to compare

the revenues of content providers and levels of digital piracy in the proposed dual-

channel model and a benchmark model. The model considers two time periods and a

monopolist retailer of a digital good. In the benchmark model, the content provider

is assumed to utilize a single channel for the distribution of goods with an intertem-

poral price discrimination strategy by dropping the price of the good in the second

time period. Diminishing prices over time is a common practice in the digital content

industry today. For instance, iTunes charges $1.29 for newly released songs and $0.99

for older songs. The benchmark case represents today’s dominant pricing and distri-

bution model of digital goods. In the proposed dual-channel model, the monopolist

offers digital goods in its primary market in the first period as in the benchmark case.

However, it opens a secondary market in the second period, in which consumers can

sell and buy used goods. The monopolist charges a fee for each transaction executed

in the secondary market.

Then, the second study uses a behavioral intention model to test the anti-piracy

performance of the proposed distribution and pricing mechanism, and to compare

it with a traditional business model using an experiment. The research model is

based on expected utility theory (von Neumann and Morgenstern 1944; Bernoulli

1954), equity theory (Adams 1965) and the theory of planned behavior (Ajzen 1985)

which has been applied to the context of piracy for various information goods to

explain the factors that affect users’ decisions whether or not to pirate by numerous

studies. I prefer a behavioral intention model because of two main reasons. First,

secondary markets for digital goods do not still exist, so there is no actual data that

can be collected from any system using such a model. Second, it is very difficult, if

not impossible, to capture the perceived fairness of a transaction with an analytical

economic model, which is one of the main constructs in our study.
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The remainder of this document is laid out as follows. Chapter 2 provides a

review of the relevant literature. The proposed dual-channel model is presented in

detail in Chapter 3. Chapter 4 presents the analytical economic model of the proposed

business model that explores its profitability and if it can help mitigate digital piracy.

The behavioral intention research model and the experimental survey which examine

consumer behaviors change in the presence of the dual-channel model are given in

Chapter 5. Finally, the conclusion and future research directions appear in Chapter

6.
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CHAPTER II

Literature Review

This research is at the intersection of three streams of literature: business models,

digital products and digital piracy. First, we will review the literature on online

business models to understand how a business model is defined, what aspects of

business models are important for this study. Second, we will focus on digital products

and provide the previous work on the distribution and pricing of digital products.

Last, we will summarize the consequences and causes of digital piracy and which

lessons should be learned from the literature on digital piracy.

2.1 Business Models in the Information Age

After the migration of various business operations and activities in the offline

world to digital channels driven by the Internet technologies, organizations have de-

veloped numerous business models to make use of the potential benefits offered by the

new online environment. By allowing organizations to serve customers on a medium

accessible by anyone from anywhere, the Internet reduces buyer search costs (Bakos

1997), increases product variety available to buyers (Brynjolfsson et al. 2003) and

decreases the friction in markets which results in lower price levels, lower price dis-

persion, lower menu costs and higher transparency (Bailey 1998; Clemons et al. 1998;
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Brynjolfsson and Smith 2000).

These benefits have led to the rise of electronic markets (Malone et al. 1987) which

are defined as “an inter-organizational information system that allows the participant

buyers and sellers to exchange information about prices and product offerings” (Bakos

1997). These systems can be operated by a market participant or an independent

firm which is generally called an intermediary. The advantages of electronic markets

are threefold (Berryman et al. 1998). Sellers can reach more customers, collect more

information about them and target them more effectively. Buyers can decrease their

search costs by comparing prices and product offerings of many sellers easily, which

may also lead to a reduce in prices and profit margins. Intermediaries can increase

their revenues by collecting commission fees for transactions and value-added services

such as gathering and analyzing information, facilitating transaction payments and

integrating systems of buyers and sellers.

In brief, the Internet provides an unprecedented medium for companies to imple-

ment novel strategies and business models. Organizations have always been in the

search of new business models and strategies to increase their profits and optimize

their operations. However, characteristics of the Internet make innovative business

models not only attractive but mandatory for e-businesses to gain competitive ad-

vantages or simply to survive. In the information age, how a company uses electronic

channels is as important as the quality of the product it offers. Before selecting a

strategy, a company must first understand the benefits and challenges of using the

Internet as a commercial platform for consumers.

People embrace the Internet as a viable commerce medium because of its accessi-

bility and convenience (Jarvenpaa and Todd 1996), its real-time nature (Franz 2000),

time savings (Wigand and Benjamin 1995), availability of comparison shopping (Hoff-

man et al. 1995; Bakos 1998), anonymity (Parsons 2002), availability of personalized
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offerings (Peppers and Rogers 1999) and lower prices (Brynjolfsson and Smith 2000).

On the other hand, there are several potential inhibitors to the consumer adoption of

electronic commerce, such as the difficulty of evaluating a tangible product’s quality

on a digital platform and the lack of feel and touch during shopping (Kangis and

Rankin 1996), security risks (Rose et al. 1999), lack of trust in online vendors and the

fear of fraud (Jarvenpaa and Todd 1996; Furnell and Karweni 1999; Hoffman et al.

1999; Vijayasarathy and Jones 2000), delivery times(Vassos 1996), lack of personal

service and enjoyment in shopping (Phau and Poon 2001) and other technology-

related issues. Trust is even a bigger issue in consumer-to-consumer (C2C) commerce

since sellers are not established business entities. A business model that is planned

to be implemented in a company should address one or more barriers listed above.

The popularity of the term “business model” is relatively a young phenomenon

and associated to the rise of information technologies. Osterwalder et al. (2005)

found that the number of items the term “business model” appeared in business

journals are significantly correlated to the NASDAQ market index. It clearly shows

the growing importance of business strategies in the digital age. Osterwalder et al.

(2005) defines a business model as: “...a conceptual tool containing a set of objects,

concepts and their relationships with the objective to express the business logic of

a specific firm. Therefore we must consider which concepts and relationships allow

a simplified description and representation of what value is provided to customers,

how this is done and with which financial consequences.” It is the description of

the logic of a business system for value creation that lies behind the actual processes

(Peterovic et al. 2001). So, it can be said that a business model is the conceptual

and architectural implementation of a business strategy and the foundation for the

implementation of business processes (Osterwalder and Pigneur 2002).

Due to their importance and popularity, scholars from different research disciplines
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have attempted to classify business models used in the information age in order to

clarify various aspects of business models and to understand their usages, roles and

places in firms. Marketing’s four P’s - product, price, place and promotion- (Strauss

and Frost 2001; Shin 2001), value chain of suppliers and buyers (Aufah and Tucci

2001) and value proposition or the mode of revenue generation (Rappa 2001; Mahade-

van 2000) are used to build taxonomies for business models. Tapscott et al. (2000)

provided a typology of business models identifying five generic b-webs, called ago-

ras, aggregations, value chains, alliances and distribution networks. Timmers (1998)

classified business models based on their degree of innovation and their functional

integration and identified eleven emerging business models: e-shop, e-procurement,

e-auction, e-mall, third-party marketplace, virtual communities, value-chain service

provider, value-chain integrators, collaboration platforms and information brokers.

Lam and Harrison-Walker (2003) identified six main e-business models by classify-

ing them in a two-dimensional framework according to the objectives of their usages

(Table 2.1). Their typology relies on two questions regarding the purpose of an e-

business: relational (how it reaches customers) and value-based (how it adds value)

objectives. Osterwalder et al. (2005) defined nine building blocks which represent the

essential concepts in e-business models by building a rigorous ontology founded on

four different main pillars: product, customer interface, infrastructure management

and financial aspects (Table 2.2). In addition, there are a number of firms that use

hybrid strategies which employ both physical and digital channels for their opera-

tions (Gulati and Galino 2000). Mendelsohn et al. (2006) reported that 54% of online

consumers had researched a product on the Internet and purchased it from brick-

and-mortar stores, and another 37% had researched offline and purchased online in

2005.

A common confusion regarding the concept of a business model is that many
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Table 2.1: An objective based typology of e-business models, (adapted from Lam and
Harrison-Walker 2003)

VALUE-BASED OBJECTIVES

Financial improve-
ment

Product/channel
enrichment

RELATIONAL
OBJECTIVES

Direct access
Internet merchants
and portals

Virtual product dif-
ferentiation

Network develop-
ment

Brokerage/retail
networks

Interactive net-
works

Corporate commu-
nications

Internet promoters Image building

studies mention the term business model when they really mean only a part or parts

of a business model (Linder and Cantrell 2000). To avoid this confusion, it should be

noted that the focus of this research is the product, pricing and distribution strategies

for digital information goods in electronic markets, which are considered essential

components of a business model in several business model ontology studies.

2.2 Digital Products

2.2.1 Characteristics of Digital Products

The rate of the transformation of commerce from traditional ways to electronic

channels depends on the characteristics of the product/services such as cost, tangi-

bility and the degree of differentiation (Peterson et al. 1997). For instance, people

search for available apartment listings to rent or purchase over a real estate website,

but generally are reluctant to sign a contract using online channels without walking

around in the apartment, checking the neighborhood and confirming if the number

of rooms, utilities etc. are as promised. Transactions of some product types still

require face-to-face contact or a personal experience of the product before purchasing
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Table 2.2: Business model building blocks , (adapted from Osterwalder et al. 2005)

PILLAR MODEL BUILDING BLOCK

Product Value Proposition

Customer Interface

Target Customer

Distribution Channel

Relationship

Infrastructure Management

Value Configuration

Core Competency

Partner Network

Financial Aspects
Cost Structure

Revenue Model

(Kangis and Rankin 1996) and can not be finalized in a fully electronic way.

On the other hand, previous studies show that the unique nature of digitized

products makes them a good fit for electronic transactions (Phau and Poon 2001; Vi-

jayasarathy 2002). Handling online transactions of digital goods is more complicated

than conventional e-commerce methods and demands further developments in IT in-

frastructure, electronic payment systems and different business models and processes

other than the developed ones for the transaction of physical goods (Whinston et al.

1997).

Granados et al. (2006) proposes that the ability to represent a product digitally

influences the transparency level in an electronic market. While information goods are

purely digital, the ability to represent a physical product digitally is limited. There-

fore, the “digitalness” of the product has a significant impact on market structures

and business models, as it accelerates the shift toward unbiased electronic markets

as stated in the electronic markets hypothesis (Malone et al. 1987). Clemons et al.

(2003) posited that digitization of pure information goods has led to chaos and un-

certainty in most markets for these goods by changing their dynamics and leaving
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them vulnerable. So, why do we experience a great electronic transformation and

instability in commerce for digital products? To answer that question, we should

first understand what digital products are and how they are distinguished from their

physical counterparts.

As a broad definition, any goods or services that can be digitized or converted into

a sequence of binary digits are called digital products. A number of different expres-

sions appear in the discussion of digital products in the literature, such as “digital

content”, “electronic information products”, “information goods”, and “virtual prod-

ucts”. Rowley (2002) stated that “an information product is any product (either

good or service) whose core or primary product is information and knowledge”, and

Varian (1998) defined information goods as anything that can be digitized. Koiso-

Kanttila (2004) used digital content and digital products interchangeably and defines

as “...bit-based objects distributed through electronic channels.” Rowley (2008) also

proposed that the digital content and digital information products are synonymous

terms. Therefore, based on the previous studies, it is safe to say that all terms listed

above can be used interchangeably to refer to digital products.

Examples of digital products include software, music, videos, reports, magazines,

books etc. Whinston et al. (1997) stated that all three components of a market

(product, agent, process) are digital in the transaction of information goods on a

digital platform, called fully digital commerce (Figure 2.1). Moreover, Francis and

White (2004) identified digital products within their taxonomy of e-commerce as

shown in Table 2.3.

All digital products share certain basic attributes which distinguish them from

physical products (Whinston et al. 1997): indestructibility, transmutability, repro-

ducibility. Indestructibility indicates no quality depreciation with the number of

uses. Therefore, there is no need to replace a digital product once it is obtained.
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Figure 2.1: Levels of electronic commerce (Whinston et al. 1997)

Transmutability means that the content of digital products can be easily changed.

They are extremely customizable and can be personalized easier and faster than phys-

ical products. Reproducibility, perhaps the most substantial characteristic of digital

products, implies that they can be easily reproduced, transferred and stored. The

production of the first copy of digital goods incurs high fixed costs, but the marginal

cost of production and the cost of distribution is quasi-zero (Shapiro and Varian 1999;

Whinston et al. 1997). Therefore, digital products are considered as liquid since they

can easily be reproduced, distributed and customized (Hughes and Lang 2003). The

demand for digital goods is more variable and their values are more heterogonous

than the other product types. So, product customization and price discrimination is

essential for digital products (Whinston et al. 1997). Additionally, each copy of digital

content is identical to its original copy. To sum up, a digital product can be produced,

reproduced, customized, distributed, experienced and consumed electronically.

Despite sharing these attributes, trading of different types of digital products has

its own terms and conditions since their natures are quite different from each other.
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Table 2.3: Fulfillment-product classification scheme (Francis and White 2004)

Product
Fulfillment Process

Offline Electronic

Goods
Offline-Goods Electronic Goods

e.g. books, clothing, CD’s,
DVD’s, groceries

e.g. Software, MP3’s, digital pe-
riodicals, electronic art

Services
Offline-Services Electronic Services

e.g. Airline tickets, travel, ho-
tels, event tickets

e.g. share trading, chat sites, as-
trology readings

Hui and Chau (2002) attempted to classify digital products and provides a frame-

work for developing suitable business models and strategies for different digital goods.

Their framework uses two dimensions to classify digital products: product category

and product characteristics. They identified three product categories which have dif-

ferent product attributes and purposes for buyers: tools and utilities, content-based

products and online services. Tools and utilities represent all types of application

software. Content-based digital products are electronic newspapers, magazines, jour-

nals, music and video. Online services include services that are used to access to

server connections and online utilities such as Internet telephony and several online

support services. The other dimension is about the intrinsic characteristics of the

products: delivery mode (interactive vs. downloadable), trialability and granular-

ity. Both content-based digital products and tools/utilities are downloadable, but

content-based goods are more granular and less trialable than software. A song in

a digital format can be easily divided into pieces than software and sold in different

combinations as in sales of ring tones by iTunes. One can create a ring tone for

his/her cell phone by selecting a certain part of a song in a few seconds on iTunes.

Also, song or video samples which are limited parts of the full product can be used
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to promote content-based digital goods but they do not give a good idea as much as

the trial versions of software do for their full versions. Therefore, using same strate-

gies and models for the trading of content-based products and tools/utilities may

not be efficient because of their different characteristics. Now let us look at how the

emergence of digital products reshapes distribution channels and revenue models in

e-commerce.

2.2.2 Distribution Channels for Digital Goods

The ability of distributing a product digitally without needing any physical help

significantly alters the supply chain and business models for digital products. For the

transaction of physical products on the Internet, electronic markets serve as digital

platforms for exchanging information about product prices and offerings, handling

order processing and payments. However, they do not have any function related

to the product distribution since it should be handled by traditional distribution

networks (Figure 2.2). In fully-digital commerce, it can be seen in Figure 2.3 that

digital products are delivered to end users with electronic channels and available to

consume shortly after the purchase without needing a physical distribution network.

Sellers Customers

Product DistributionNetwork

Electronic Market

Information

Product

Figure 2.2: Electronic markets for physical products (Strader and Shaw 2000)
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Sellers CustomersElectronic Market

Information and Digitized Product

Figure 2.3: Electronic markets for digital products (Strader and Shaw 2000)

The distribution channel for a product is defined as “a group of individuals and

organizations that direct the flow of products from producers to customers” (Dibb

et al. 2005), in which each group or organization adds value to the final product until

it is delivered to end consumers. Various groups involve in the supply chain such

as creative, governance, intermediary, technology and end-user stakeholders (Umeh

2007). A typical structure of the value chain for digital products is given in Figure 2.4.

Clemons et al. (2003) argued that there is also a selection stage before production

which is related to the elimination of unpromising goods to increase the efficiency

of product search performed by consumers and improve the supply-demand match,

quality control, and product promotions to inform customers better about product

offerings. But, since all these activities can be performed at production and distribu-

tion stages by intermediaries, this stage is not included in the supply chain diagram.

Manufacturing the first original copy of a product occurs at the production stage

which is carried out by the producer company. Reproduction is also an essential

stage for digital products, where the cost of manufacturing an additional copy of the

original product is almost zero. Therefore, duplication process does not require the

resources used to create the original product and can be done by other intermediary

organizations in the supply chain other than the producer. The distribution stage

refers to delivery of goods to the end users. Gosain and Lee (2001) argued that the
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emergence of virtual market channels enhances the distribution of digital products in

five ways: decoupling of the digital content from the physical distribution networks,

allowing unbundling and re-bundling of digital products, enabling dynamic pricing,

decreasing the reliance on physical logistics and infrastructure, and increasing role for

value-added information and information processing.

Creation Production Reproduction Distribution Consumption

Figure 2.4: A typical distribution chain for physical products (Adapted from Clemons
et al. 2003)

While intermediaries such as producers, distributors and markets add value to

the final product by facilitating transactions, promoting products, offering a more

convenient shopping experience to consumers, providing a large selection of products,

making price and quality comparison easier and playing a reassurance role for con-

sumers (Jallat and Capek 2001), there is also a disintermediation effect of information

technologies on the structure of distribution channels for digital goods (Davenport

1993), since the Internet enables creators and producers to reach the right group of

customers without needing any intermediaries. Therefore content creators (artists,

developers), production companies and early-stage companies that are located in the

distribution phase can deliver digital products to end consumers bypassing other in-

termediaries, which creates a variety of combinations for the structure of distribution

channels (Figure 2.5). Benjamin and Wigand (1995) pointed out four areas of oppor-

tunities and risks for participants of the online distribution chain. First, consumers

benefit from more choices due to the easy access to product offerings by various sup-

pliers. Second, e-links between consumers and suppliers reduce the coordination and

transaction costs throughout the industry value chain. Third, costless reproducibility

of digital product lowers distribution costs. Last, disintermediation effect of digital
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channels creates a potential risk for redistribution and reduction in total profits.

Creation Production Reproduction Distribution Consumption

Disintermediation

Figure 2.5: Distribution chain for digital products

For instance, the music industry is one of the most affected industries by the

digital revolution because of the high demand and the unique characteristics of its

main product. After the invent of various audio file compression formats such as

MP3, demand for music format has greatly shifted from CDs to digital files, resulting

in a rapid move to the use of digital distribution channels from traditional business

strategies. Analysts reported that 20 to 33 percent of all music sales would shift from

CDs to digital distribution in the next five years (Keegan 2004). While revenues from

digital music files increased 6 times from 2004 to 2007, retail sales of recorded music

on physical media have declined over 45% (RIAA 2007), emphasizing the strategic

importance of digital music for the industry.

Two main reasons of this fast transition are the ability to customize the product

and purchase since the digitization of the music business makes purchasing individual

songs possible and the instant delivery of the product because of the digitization of

distribution channels, which together increase the value of digital audio files. The

supply chain has three main participants in music industry: artists (creators), record

companies (producers) and retailers (distributors). In the absence of the Internet,

there is only a single viable distribution strategy in which the product travels to the

consumer through artist, record companies and retailers. However, disintermediation

coming with the information technology makes a number of other distribution strate-

gies possible and profitable for all participants in the supply chain. Clemons et al.
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(2003) predicted that changes in value creation of different participants in the value

chain would address the transformation of supply chain structure caused by digital

distribution technologies. The impact of the characteristics of digital music on the

participants of the value chain is given in Table 2.4.

Table 2.4: Digital music product characteristics (Bockstedt et al. 2005)

CHARACTERISTIC
PLAYERS AF-
FECTED

HOW THEY ARE AFFECTED

Easily reproduced
Record label Low manufacturing cost

Artist, record
label

High cost to make “master”, Low
break-even

Easily transferred
Record label Low distribution costs

Consumer Cheap, high quality product

Effective electronic
format

Digital music re-
tailer

Low inventory costs, Low menu costs

Consumer
Easy pre-purchase sampling, Likes high
portability, Values high compatibility,
Demands additional product features

Equivalent quality
Consumer More product options

Physical retailer New entrants can compete

Separability Artist, label Song “single” is the product

Premkumar (2003) classified six digital music distribution strategies: record company-

retailer-customer (like the traditional model with digital distribution of the product),

record company - customer (bypassing the retailer), record company - intermediary

- customer (intermediary offers products from multiple artists and record compa-

nies such as iTunes), artist - customer (bypassing all intermediaries like Radiohead’s

distribution model for its ”In Rainbows” album1, artist - intermediary - customer (by-

passing the producer), and audio-on-demand (using an online radio which streams the

products instead of selling through a retailer). Within the digital music distribution

1http://www.time.com/time/arts/article/0,8599,1666973,00.html

27



paradigm, customers benefit from increased available product selection, lower prices

and more convenient shopping. Artist, record companies and retailers can exploit

increased visibility of artists, more efficient supply chain structure, reduced inventory

costs, possibility of more sales and commissions and increased outsourcing options

for the distribution of products to boost the profitability of their operations. Lam

and Tan (2001) list a set of possible actions that can be performed to create value by

each participant of the supply chain:

Artists: Well-known artists can promote and distribute their products directly

to their fans for better financial benefits by bypassing intermediaries. New or less

popular artists can use record companies as a support for publicity creation and

music distribution or try to find new value-adding partners such as retailers in digital

music distribution.

Record labels: Producers of music can distribute their products through retailers,

allowing them to allocate more resources to core competency of music creation or

restructure themselves as online retailers and reach customers without using any

intermediaries. They also need to collaborate with IT companies to develop secure

standard of encoding digital audio files.

Retailers: The most visible risk of disintermediation is the elimination of retail-

ers from the supply chain. However, while manufacturing and distribution stages’

added-value to the product is decreasing, digital music retailers contribute to the

supply chain by adding new values through marketing, promotions, copyrighting and

licensing (Bockstedt et al. 2005). Online retailers can attract customers better than

the other actors of the supply chain by offering a wide selection of products and

employing competitive price strategies. Furthermore, online retailers such as Ama-

zon tend to have extensive information about customers. They can leverage these

databases to study shopping behaviors of customers and devise more effective mar-
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keting strategies.

The advent of peer-to-peer (P2P) networks further alters the structure of the

distribution channel of digital goods. P2P networks enable individuals to share in-

formation, digital content, storage space, various computing processes and resources.

Shared content does not have to reside on a central server and can be easily dis-

tributed from one peer to another. The first popular P2P network widely used to

share music files is Napster which was released in May 1999. Napster’s network struc-

ture was designed to hold the catalog of content on a single central server which allows

peers to find which content was available to download from which peer. Later P2P

network designs have removed the reliance on a central server for content search by

employing a decentralized or hybrid catalog of content which distributes the list of

files to various peers called “super nodes” or “ultra peers”. This pure distributed de-

sign approach eliminates the possibility of controlling the transaction of files among

peers for copyright holders. Considering the ease of producing a perfect copy of the

original product and distributing it with the lack of control and monitoring on the

network, P2P networks has led to a massive digital piracy problem. With increasing

bandwidths and broadband Internet connection speeds, large files such as movies in

DVD format and full versions of application software have started to being shared

over P2P networks besides music files, increasing demand for such file sharing plat-

forms. The number of P2P users has increased to over 9 million in January 2006 from

almost 4 million in August 20032. The user ability of copying and distributing digital

content adds another channel (consumer-to-consumer) to the supply chain by which

end users feed it back with their own resources (Figure 2.6).

2http://www.slyck.com
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Creation Production Reproduction Distribution Consumption

Disintermediation

Figure 2.6: Distribution chain for digital products in the presence of P2P networks
(Adapted from Hughes and Lang 2003)

2.2.3 Pricing Strategies for Digital Goods

Another important component of a business model is the method of generating

revenue. Pricing digital products with a sound revenue model is very essential for digi-

tal good sellers. It has been a popular topic in the literature because of its importance

and unique cost structure of digital goods: high fixed production costs and almost

zero variable (marginal) costs (Shapiro and Varian 1998; Turner 2001). For instance,

although developing a video game can cost a couple of million dollars requiring high-

tech equipment, a long time and a development team consisting of producers, game

designers, artists, story writers, level designers, sound engineers and testers, it can

be duplicated in a second without incurring any costs. Therefore, the main objective

of a digital good producer must be to recover high-fixed costs while maintaining the

price at a profitable level by not being affected by the competitive pricing pressures.

Since collecting and analyzing consumer information is much easier and more effective

with information technologies, we can predict a shift from cost-based to value-based

pricing for digital products, which focuses on customers’ willingness to pay rather

than the cost structure.

Price discrimination is an efficient pricing strategy which enables sellers to price

the product based on the consumer’s willingness to pay. Since it has been proved

to be more profitable than uniform pricing, a seller should use discriminatory pric-
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ing whenever possible (Phlips 1983). Being able to gain detailed information about

consumer tastes, preferences and habits raises the possibility of first-degree or perfect

price discrimination which is charging a different price to each consumer for the same

product or service (Whinston et al. 1997). When perfect price discrimination is not

possible in the absence of the information of consumer valuations, sellers can price

discriminate by utilizing the product differentiation, which is a type of second-degree

price discrimination. The transmutable nature of digital products allows sellers to

offer a variety of customized versions of the same product or bundles of products

without much added cost, making price discrimination an efficient option for pricing

digital goods. Furthermore, sellers can practice discriminatory pricing by charging

different prices for the same product to different segments of a market, called third-

degree price discrimination. (See Odlyzko (2003) for a detailed discussion of price

discrimination in the digital age.)

Although price is one of the most critical value drivers of digital content (Rangan

and Adner 2001), pricing should be incorporated with the right product and distribu-

tion strategy to address other factors such as timeliness, interactivity, accuracy and

appeal. Application of pricing strategies may exhibit variances across different digital

products, since their characteristics, user experience and consumption are not iden-

tical. For instance, versioning is more suitable and efficient for software than songs

because it is possible to obtain a number of different versions of software by simply

adding, removing or twisting some features of the program with minimum cost. Al-

though being possible, producing two different versions of a song may either be costly

or have no significant difference in value for consumers. On the other hand, streaming

content is much more practical to implement for content-based digital products such

as music and videos than software. Sellers can develop an optimal pricing strategy

for a certain type of product by modifying the usage of the product (the number of
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times allowed to use the product after purchasing) or the product offered.

Based on previous studies (Bakos and Brynjolfsson 1999; Gallaugher et al. 2001;

Dubosson-Torbay et al. 2004; Sundararajan 2004a; Rowley 2008), we identify five

main pricing strategies for digital products: item-based pricing, fixed-fee pricing/subscriptions,

rental/usage-based pricing, bundling and versioning.

Item Based Pricing: or the “a la carte” model is widely used for certain digital

products such as songs, ringtones or electronic journals. Software or other types of

digital content can be increasingly disaggregated into on-demand software applets,

individual news stories and songs. Digitization of music allows users to choose in-

dividual songs to purchase from a music album. Customers can choose one of the

alternative models to consume the product: either they pay just once to download

the song (pay-per-download) for unlimited usage or they pay every time they want

to play the song (pay-per-play). Pay-per-download models have become widely used

in the digital music industry replacing early subscription based models (Burke 2007).

For the acquisition of electronic journals, there are also two similar models used:

pay-per-view and pay-per-download. While uniform pricing (0.99 cents per song)

dominates recent digital music markets, disaggregation of digital content promotes

price discrimination by which consumers’ immediate needs for a specific item can be

exploited.

Fixed-fee Pricing/Subscriptions: Users pay a flat price for unlimited use of the

product. In other words, users own the product by paying a fixed price, but this own-

ership is generally restricted a user or a group of users and/or a platform to use the

product. Price can change with the number of users that can use the purchased prod-

uct (Harmon et al. 2004). Many software offerings are priced by using this manner.

Fixed-fee pricing is feasible because of almost zero marginal costs and always improves

profits in the presence of non-zero transaction costs (Sundararajan 2004a). However,
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it is not flexible enough to customize the prices based on valuations of consumers.

Fixed-fee pricing is also used for subscriptions that charge customers periodically

with a flat fee for the unlimited usage of a product or a range of products. They are

favored in mostly communications media such as telephone services, cable television

and magazines. Consumers generally prefer subscriptions with flat-rate pricing over

per-use pricing because it acts as an insurance against having unexpected large bills

(Cosgrove and Lindhart 1979). Although most of the previous work studying flat-fee

vs. per-use pricing based on non-digital products, Fishburn et al. (1997) claimed that

subscription or fixed-fee approaches would dominate per-use pricing schemes in sell-

ing software and digital entertainment goods. In the music industry, some big record

labels have launched services which offered a range of products for a flat rate, such as

MusicNet and Pressplay. Some P2P network companies such as Napster and Kazaa

legalized their operations by offering music downloads for a flat rate subscription fee.

Rental/Usage Based Pricing: Information goods such as books, video games, com-

puter software and movies are often rented or shared. However, since the previous

literature mostly focus on renting physical information products (Varian 2000), it is

not possible to apply it to renting digital goods. One of the examples of the rental

model is renting software programs or databases remotely hosted by application ser-

vice providers (ASP) over the Internet (Harrast and Bean 2002; Rajala et al. 2003).

This type of model is also known as “pay-as-you-go” pricing and charges customers

for outsourced products or services based on time in use, transaction, peak period or

some other subscription metrics (Harmon et al. 2004). Streaming content can also

be considered as renting the product for a limited time. Some music services and

online radios such as Napster, Kazaa, MusicNet, Pressplay, and digital movie rental

services such as iTunes and Netflix offer playing the product on the Internet without

the option of offline consumption.
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Bundling: Bundling is a useful tool for price discrimination method (Adams and

Yellen 1976) and offers several benefits, including reduced transaction and production

costs, and complementarities among the components of a bundle (Eppen et al. 1991).

Bundling can improve profits if the valuations of two goods to be bundled are nega-

tively correlated (Stigler 1963; Adams and Yellen 1976), independent or positively but

not perfectly correlated (Schmalensee 1984). There are many studies in the literature

discussing profitability, optimal conditions and welfare implications of bundling two

or more goods when limited information is known about individual customer prefer-

ences (Mcafee et al. 1989; Salinger 1995; Armstrong 1996). Selling small information

goods in large bundles is feasible because of their quasi-zero variable costs of produc-

tion. Bakos and Brynjolfsson (1999) examined the optimal bundling strategies for

information goods and found that bundling large numbers of unrelated information

goods can increase profits. Geng et al. (2005) showed that bundling is approximately

optimal if consumer valuations do not drop too quickly over time, and suboptimal if

they do so. For certain categories of information products such as research articles,

Chuang and Sirbu (1999) proposed that a mixed bundling strategy could be better

when the value of a large bundle is zero for consumers. Mixed bundling strategy is

selling products both individually and in bundles. Several studies showed that engag-

ing in a form of mixed bundling of information products outperforms either strategy

alone (Fishburn et al. 1997; Chuang and Sirbu 1999). Moreover, Hitt and Chen (2005)

analyzed an alternative bundling strategy which allows customers to customize the

components of bundles for a fixed price and found that customized bundling strategy

is preferred by customers when they are on a constrained budget and their valuations

are concentrated on a small number of goods. (See Altinkemer and Bandyopadhay

(2000) for a thorough analysis of bundling strategies in digital music industry.)

Versioning: Versioning is a form of second-degree price discrimination based on
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offering a series of products with different quality levels at different prices. Multiple

versions of the same product separate consumers into segments with different valua-

tions for the product, buying different versions and paying different prices. Different

versions of a product can be obtained by the product differentiation by a number

of ways including convenience, comprehensiveness, manipulation, community, annoy-

ance, speed, data processing, user interface, image resolution and support (Shapiro

and Varian 1998). Jones and Mendelson (1998) reported that versioning might not

be optimal for digital information goods with zero marginal costs or concave cost

functions. Bhargava and Choudhary (2001) showed that versioning decision depends

on the cost-quality ratios of the possible quality levels of different versions and is not

related to the nature of consumer distribution. They concluded that the optimal solu-

tion is to create a single quality version of a product when the highest quality version

has the lowest cost-quality ratio. On the other hand, versioning has been found as

a profitable strategy when information goods display network effects (Bhargava and

Choudhary 2004; Jing 2006). Wu et al. (2003) suggested that versioning could be an

effective strategy when there is substantial piracy of the information good. Chen and

Seshadri (2007) stated that success of a versioning strategy depends on the structure

of customers’ reservation utilities. The authors found that versioning is optimal when

customers have convex reservation utilities, or a number of outside options.

Some firms use different combinations of these pricing strategies listed above. For

instance, Ministry of Sound adopts a mixed strategy of a la carte and subscription

bundle model by offering an access its recording catalogue for a fixed subscription

fee and also allowing their subscribers to download a number of tracks for a specified

time with an option to pay an additional fee for a permanent access (Dubosson-Torbay

et al. 2004). The current model of Napster is another example of a mixed strategy of

subscription and a la carte models. Furthermore, many firms seek to generate revenue
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from alternative channels by offering the digital content for free or relatively a low

price such as through the sale of advertising and additional complementary or non-

complementary products/services (Gallaugher et al. 2001). Sundararajan (2004a)

demonstrated the profitability of performance-based pricing under uncertainty and

asymmetric information about the value of an information product such as Internet-

based advertising. Fan et al. (2008) explored the benefits of a mixed strategy of online

selling and advertising. They showed that it is profitable to sell products online when

content quality is high and cost of online access the content is low. On the other

hand, they recommended an advertising strategy when online access cost is relatively

high. Dubosson-Torbay et al. (2004) identified some other emerging business models

including the tipping, promotion, customer data, preferred placement, statutory levy

and space/time-shifting models for the digital music industry. Shapiro and Varian

(1998) suggest the use of third-degree price discrimination which is widely used by

desktop software manufacturers. Buxmann et al. (2007) focused on the entire supply

chain rather than individual sellers and propose a cooperative pricing strategy for the

entire music value chain for profit maximization.

2.3 Digital Piracy

No new technology comes without a risk, trade-off or sometimes chaos. The

rapid dissemination of networking technologies such as the Internet and peer-to-peer

networks (P2P) have led to an enormous increase in the number of digital prod-

ucts copied and distributed without the authorization of copyright holders. Digital

piracy is the illegal act of reproduction and distribution of intellectual properties such

as computer software, videogames, music and videos over peer-to-peer networks or

other networking technologies without a permission from and compensation to legal

owners. Physical piracy of digital goods which is ripping the content, duplicating it
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and distributing the copied content on physical media (CDs or DVDs) has been a

serious issue for digital content producers and distributors. The problem of piracy

of digital goods has grown out of hand and become more prevalent because of the

elimination of the physical distribution requirement of pirated goods by the Internet.

These networks such as Kazaa and BitTorrent are virtual places that enable users

to freely share everything that can be digitized, thus making copying and distribut-

ing digital goods easier and more difficult to prevent. Previous studies showed that

estimated revenue losses of firms due to software piracy has jumped to $50.2 billion

in 2008 (BSA 2009) from $11.4 billion in 1997 (Clark 1998). The impact of P2P

networks and illegal file sharing on the music industry is not encouraging either. It

is estimated that the revenue losses due to music piracy alone are more than $10

billion (Murphy 2003). Sharing digital audio files have almost been a common prac-

tice especially among teenagers and young population because of the reduce in the

size of music files which has become possible by advanced file compression formats

such as MP3 or MPEG-4. The widespread availability of broadband connections and

improvements in the encoding format of digital files increase the scope of the piracy

problem, making sharing larger files such as movies or other computer software less

time consuming and cumbersome.

Digital piracy has been extensively studied in the economic, marketing and infor-

mation systems literature. We provide a review of the previous literature on digital

piracy in three parts. First, positive and negative impacts of digital piracy on various

industries are discussed. Contrary to the common belief, copyright holders may ben-

efit from piracy in several ways. We also review the legal actions taken by copyright

owners against piracy in the first part. Next, we discuss the reasons of piracy and

the influential factors that affect online behaviors of consumers. Last, alternative

recommended strategies that can be adopted by copyright holders to deal with piracy
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in the existing literature are provided.

2.3.1 Consequences of Digital Piracy

The most obvious impact of digital piracy is the decrease in the number of prod-

ucts sold, thus revenue losses. It is estimated that 35% of software is acquired by

illegal means and it results in a loss of more than $31 billion for software producers

(Global Software Piracy Report 2005 by Business Software Alliance). Piracy rates

are estimated to be 21% in the United States. These rates are more severe globally,

92% in Vietnam and 90% in China. Furthermore, sales of music on physical media

have decreased by 28% in the United States 1999 to 2007 (RIAA 2007) (Figure 7).

Liebowitz (2004) estimated that the actual sales in the United States have dropped

up to 30% after digitalization. Peitz and Waelbroeck (2006) found that illegal file

sharing could have caused a 20% drop in music sales worldwide between 1998 and

2002. Zentner (2006) argued that piracy decreases the probability of buying mu-

sic by 30%, and sales in 2002 would have been around 7.8% higher without illegal

downloads. The Recording Industry Association of America (RIAA) reported two

main reasons for the decline of sales: the global economic recession and digital piracy

since the activity of file sharing indicates a substitution effect. A press release from

the International Federation of the Phonographic Industry (IFPI 2003) statesd that

“Mass downloading from unauthorized file sharing on the Internet and the massive

proliferation of CD burning continues to be a major cause of the fall in CD sales

globally.” Piracy is claimed to be a key threat to profitability and innovation, and

harmful to society as it leads to higher prices, lower profits and reduced new product

innovations (BSA 2004).

While copyright holders blame primarily illegal downloads over P2P networks for

the recent decline in global record sales, there are some other reasons including the
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global economic downturn, the maturing of the CDmarket, the increased popularity of

rival entertainment activities such as DVDs and video games, the industry tendency

of less investments in new artists and not enough musical innovations (Freedman

2003). Bhattacharjee et al. (2007) analyzed the effect of digital file sharing on sales

of music recordings by observing survival of music albums on the charts. They found

that the impact of level of sharing depends on the popularity of albums. While the

level of sharing is found to have a significantly negative impact for lower debut ranked

albums (low popularity), sales of top debut ranked albums are not affected by sharing.

Ahn and Yoon (2009) observed increases in consumer surplus and social welfare with

a decline in seller profits. Bhattacharjee et al. (2006) showed that decreasing piracy

does not necessarily lead to higher profits. Boorstin (2004) found that the main

cause of the recent decline in record sales is not file-sharing. While file-sharing leads

to a decrease in the record purchases of younger people, it increases the purchases

of older people. So, how does an illegal activity possibly help firms increase their

sales and revenues? Several studies in the literature studied conditions under which

piracy could increase the profit of a firm and the optimal level of copyright protection

(Conner and Rumelt 1991; Givon et al. 1995; Hui and Png 2003).

First, it has been argued that copyright holders could benefit from pirated goods

through an exposure or sampling effect (Liebowitz 1985). Sampling can help in the

diffusion of a product since it provides the missing information caused by the asym-

metric information between producers and consumers of a cultural product (Rogers

1983; Takeyama 2003; Gupta et al. 2004; Duchene and Waelbroeck 2006; Peitz and

Waelbroeck 2006). Gopal et al. (2006) found that downloading might make the prod-

uct more attractive if consumers find out that they would enjoy the product assuming

that a single product is sold at a fixed price. Since digital products are experienced

goods, it is difficult to assess the value of products before trying them. Consumers
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can use illegal copies as samples in order to value the product and make their decision

on purchasing a legal copy of the product. Janis Ian, a recording artist whose last

hit album was in 1975, states that CDs bought by people who downloaded her music

illegally via P2P networks made her an extra $2,700 a year (Ian 2002).

Second, piracy may be socially beneficial in the presence of strong network effects

(Conner and Rumelt 1991). When positive network externalities are operating in a

market, the value of the product rises with the installed base of users. Network effects

can be partly direct or indirect for software. The value of a product directly increases

with the number of users since more files generated with that software become avail-

able for exchange. Product value and usefulness also indirectly increase with the size

of the network as more complementary products or services are offered for a larger

base of users. Therefore, it may be profitable for a seller to accommodate a certain

level of piracy in order to increase the willingness to pay for originals (Takeyama

1994). Givon et al. (1995) speculated that the success of Microsoft Excel over other

spreadsheet software is due to a high tolerance of piracy. Jain (2008) found that firms

might choose weak copyright protection in the absence of network externalities and

piracy could sometimes lead to innovation and an increase in social welfare. They

also show that when there are strong network effects, it is profitable to choose strict

copyright protection.

Last, if sellers can identify users who use an original product to generate copies

and who do not, it is possible to price discriminate. Indirect appropriation suggests

that price discrimination can be applied as a function of the potential number of

copies that will be made. Therefore, sellers can charge higher prices to users who are

expected to copy (Liebowitz 1985; Besen and Kirby 1989).

There are two measures identified in the literature of criminology to fight crime:

preventives and deterrents (Blumstein et al. 1978). Preventives aim to increase the
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costs of committing crimes and deterrents try to hinder individuals from engaging

in criminal activity through the threat of legal sanctions. Straub (1990) identified

various preventive and deterrent controls for fighting computer hardware use and

software piracy. Preventive controls for software piracy focus on technology-based

solutions to make copying software more difficult for users, including hardware-based

controls such as disks, coders, cards and locks; and software-based controls such as

passwords, encryption, activation and registration codes (Malhotra 1994). A common

preventive control used in the music industry is digital rights management (DRM)

technologies. DRM technologies attempt to control how consumers can access, copy,

or convert digital goods. In online music industry, DRM involves specifying and

associating rights with digital music, placing control measures on music files to enforce

rights, enabling access checks and tracking permission usage and payment. Therefore,

number of uses, means of usage and platforms to use the product are determined by

DRM. (See Kwok (2002) for a detailed discussion of DRM technologies.) Napster uses

digital fingerprinting technology to prevent sharing of digital audio files by identifying

the sound patterns in such files. Preventive controls may also include innovative

pricing mechanisms that can make legal purchases more attractive for consumers.

Copyright holders also discourage users from copying copyrighted products through

deterrent controls such as legal, investigative, and educational campaigns (Schneider

1987; Mason 1990). The Software Publishers Association and the Business Software

Alliance devise investigative campaigns by operating piracy hotlines, filing lawsuits,

and engaging in educational campaigns which aim to disseminate information on the

legal aspects of piracy (Gopal and Sanders 1998). The RIAA has filed several lawsuits

against a range of P2P network companies such as MusicCity.com, Kazaa, Grokster

and Audiogalaxy, starting with Napster in December 1999. In May 2000, the court

ruled that Napster violated the Digital Millennium Copyright Act of 1998 and shut
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down its operations. The RIAA redirected legal threats toward individual internet

users from P2P networks in June 2003 and these recent legal developments have con-

siderably changed the previously perceived notion of immunity from legal liability

when violating copyright law (Graham 2003). Bhattacharjee et al. (2006) explored

the impact of legal threats on file sharing activity and found that reactions of indi-

viduals who share a large number of files to legal threats are different than those who

share a lesser number of files. Their study further indicated that after legal threats

and reduced level of file sharing, there is still a substantial number of music files

available on P2P networks.

While there is substantial amount of piracy observed in music industry in spite of

the extensive use of preventive and deterrent controls, sale trends in movie industry

do not indicate a decline as expected due to spreading broadband connections and

enhancements in P2P network structures (Figure 2.7 and 2.8). Although sharing cer-

tain characteristics like high fixed costs of production, almost zero marginal costs and

almost perfect quality of unauthorized copies, the scale of piracy may vary depending

on market characteristics and the nature of products.

Figure 2.7: Total value of US manufacturer’s unit shipments in the record industry
(in billions $, net of returns) (Source: RIAA, from Dejean 2009)
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Figure 2.8: Total revenues in the movie industry (in billions $) (Source: MPAA, from
Dejean 2009)

Peitz and Waelbroeck (2006) pointed out the complexity of software and its online

support features which might decrease the attractiveness of copying such products

for end-users. They added that direct network effects for software have been reduced

with the standardization of file formats, weakening the argument of using copies to

increase seller profits. Video games industry is not affected by piracy as much as other

industries because of proprietary formats including online components of video games

that are not available in copied products. Moreover, piracy in the music industry is

more widespread than in the movie industry since the size of audio files are much

smaller than movies and consumers tends to consume music repeatedly unlike movies.

Additionally, value and quality of a movie file can significantly decrease when copied if

the copied version does not have any choices of format, language, subtitles and extra

material, making piracy less of a threat for the movie industry. Ghosemajumder

(2002) discussed the factors that affect the desire to share a product and identified

three primary factors: interest, risk and network. By assessing the intensity of all

factors for each industry, he concluded that willingness to share with third parties is

high in music and video game industries, medium in movie and newspaper/magazine
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industries, and low in business software and book industries.

2.3.2 Causes of Digital Piracy

In order to take the right actions to prevent people from engaging in digital piracy,

one should first understand why people pirate and what are the influential factors

that drive people to share digital goods illegally. Hill (2007) explained the reasons

why people pirate with three theoretical perspectives: moral development, equity

theory, and moral intensity. Behavioral studies concentrating on the demographics

and personality characteristics such as moral development (Solomon and O’Brian

1990; Glass and Wood 1996; Sims et al. 1996; Gopal and Sanders 1998; Bhattacharjee

et al. 2003; Hinduja 2003; Gopal et al. 2004; Liebowitz 2004; D’Astous et al. 2005;

Sinha and Mandel 2008) suggested that males and young people engage in piracy

more. Liebowitz (2004) reported that 41% of a sample group of Internet users between

the ages of 18 and 29 admitted to download audio files illegally compared to 21% of

those between ages of 30 and 44. It has also been found that social norms do not hinder

piracy activity and piracy is viewed as acceptable and normative behavior (Cohen

and Cornwell 1989; Oz 1990; Solomon and O’Brian 1990; Glass and Wood 1996).

Moreover, certain cultural norms have an influence on consumers’ online behavior

(Kini et al. 2004). Piracy is more prevalent in societies where intellectual property

rights are poorly enforced. Ki et al. (2006) found that the rate of music piracy is

lower in individualistic countries such as the United States. They also show that

music piracy rate is lower in more educated societies.

Several software piracy models are based on deontological aspect of ethical evalua-

tion (Hunt and Vitell 1986; Gopal and Sanders 1997; Thong and Yap 1998) which can

be used to determine the effectiveness of deterrence controls such imposing copyright

laws and devising educational campaigns. While Gopal and Sanders (1997) found that

44



deterrent policies have a significant influence on software piracy, Gopal et al. (2004)

could not find the same influence for digital music piracy. Thong and Yap (1998) ex-

plored softlifting using Hunt and Vitell (1986)’s ethical decision-making theory which

suggest that individuals are influenced by deontological (rules define what is ethical

or not) and teleological (consequences of the behavior) evaluations. Banerjee et al.

(2008) found that individual and situational characteristics influence ethical behavior

intentions. Eining and Christensen (1991) identified five factors that influence soft-

ware piracy behavior: computer attitudes, material consequences, norms, social-legal

attitudes and effective factors. Limayem et al. (1999) found that social factors and

perceived consequences influence the piracy behavior. Cronan and Al-Rafee (2008)

used the Theory of Planned Behavior (TPB) to determine factors that affect digital

piracy and showed that attitude toward piracy, perceived behavioral control, moral

obligation and past piracy behavior influence the intention to pirate digital content.

Other explanations of software piracy are listed as moral judgment, risk, codes of

ethics, self efficacy, and organizational policies (Wagner and Sanders 2001; Kuo and

Hsu 2001; Tan 2002).

Price is identified as a key motivational factor to explain why people download

illegal music (Molteni and Ordanini 2003; Bhattacharjee et al. 2003; Plowman and

Goode 2009). Some people perceive the prices for digital goods to be high and unfair

given the economic success of copyright owners. People who download digital goods

use this perception to justify their illegal actions (Harrington 1989; Hinduja 2003;

Gupta et al. 2004). Gopal et al. (2002) found empirical evidence on the relation

between the price of music CDs and the level of music files downloaded illegally.

Other studies support this argument without saying anything about the direction of

the relation between price and piracy levels, showing that the average price of music

CDs (Lesk 2003) and level of online music files shared (Bhattacharjee et al. 2003)
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have steadily raised since 1990s. Ang et al. (2001) recommended new pricing policies

to target digital pirates. Software piracy studies also state that increasing software

prices increases piracy (Conner and Rumelt 1991; Glass and Wood 1996; Cheng et al.

1997; Gopal and Sanders 1997, 2000; Moores and Dhillon 2003).

Besides price, valuations of products have a considerable role in digital piracy

behavior of consumers. Customers with a high value for a product tend to purchase

the product rather than acquire it by illegal means (Conner and Rumelt 1991; Cheng

et al. 1997; Gopal and Sanders 1998). In other words, as the perceived quality of the

product increases in a society, less piracy is observed for that product. This state-

ment is accompanied by Bhattacharjee et al. (2007)’s findings on music industry that

album sales of well-known artists are not affected by P2P sharing. Rob and Waldfogel

(2006) also confirmed that legitimately purchased music is valued much more than

illegally downloaded music. On the other hand, Plowman and Goode (2009) did not

find significant support for the effect of the quality of the song on music downloading

behavior for light downloaders. Wang et al. (2009) analyzed the moderating effects

of idolatry (worship to someone or the desire to act like someone) on the relation-

ship between the intention to illegally download music and the intention to purchase

music. Furthermore, annual income has been found to be negatively correlated with

downloading behavior (Madden and Lenhart 2003), with pirating computer software

(Gopal and Sanders 1998) and with pirating unknown songs (Bhattacharjee et al.

2003).

Technology that facilitates the piracy also has a critical impact on piracy behav-

ior (Conner and Rumelt 1991; Bhattacharjee et al. 2003). The main objective of

the usage of preventive controls such as protection techniques and encryption is to

increase the cost of pirating software and prevent easy access to pirated goods. Ef-

fective ways of increasing protection with preventive controls are discussed in several
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studies (Liu et al. 2003). However, Gopal and Sanders (1997) argued that increasing

preventive controls lead individuals who do not have an intention to acquire a product

legitimately to simply do without it, which may imply a drain on software producer

profits. Furthermore, DRM technologies constraint the usage of the content for legit-

imate users, and such restrictions on the usage decrease the utility of legitimate users

(Yoon 2002). Vernik (2009) found that the level of piracy might decline when DRM

protection is removed.

Last, Glass and Wood (1996) used Equity Theory to explain the act of software

piracy among individuals. Also, some studies applied this idea to the online music

context and found that a perceived equitable relationship between an individual and

the music copyright holder affect the attitude of an individual and his/her intention

to illegally download online music. If an individual perceives an inequity or an un-

fairness in the exchange with the copyright owner, this inequitable relationship will

lead to more positive attitudes towards music piracy (Kwong and Lee 2002; Plowman

and Goode 2009). Both studies found that the lack of a perceived equitable relation-

ship between consumers and copyright owners positively affect consumers’ attitudes

toward music piracy. Furthermore, Coyle et al. (2009) used the same idea in their

study with a different term “consumer equity and feeling ripped-off.”

2.3.3 Lessons Learned

Although it may not be possible to completely eliminate piracy since there will

always be a demand for pirated music (Lam and Tan 2001), copyright holders can find

an optimal combination of appropriate measures and an effective strategy to alleviate

the issue of piracy by examining causes and consequences of digital piracy studied

by many scholars. Sellers can protect the legal rights of products/services by using

preventive and deterrent controls (Gopal and Sanders 1997). Preventive controls
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employ technology-based solutions to make copying and distributing digital content

more difficult. Deterrent controls aim to discourage users from pirating through legal,

investigative and educational campaigns. These controls include copyright laws, anti-

piracy and educational campaigns, preventive technological solutions such as DRM

technologies, product offerings, distribution strategies and pricing.

Previous studies showed that ethical dispositions have a significant influence on

the intention of customers to download content illegally (Gopal and Sanders 1998).

Individuals do not consider illegally downloading content as a crime or unethical is-

sue because of several reasons like that they believe artists and record companies

already make enough money and downloading a song would not hurt copyright hold-

ers. Therefore, devising educational campaigns which aim to build a negative attitude

to illegal music downloading and strengthen the understanding towards copyrights is

one of the methods of preventing digital piracy (Freedman 2003; Ki et al. 2006; Wang

et al. 2009). Another way to inform the society about the gravity of piracy issues is

applying better defined copyright laws and protection of intellectual property rights

by governments. There are a number of studies focusing on the government’s role

in piracy problem. For instance, Chen and Png (2003) discussed how the govern-

ment should respond to digital piracy using fines, taxes and subsidies. Regarding

to imposing copyright laws, Gopal and Sanders (1998) found that government’s in-

centive for copyright enforcement depends on the size and maturity of the domestic

software industry. They also claim that software producers do not benefit from pre-

ventive control methods. So, firms should find the optimal timing and intensity of

deterrent controls such as copyright laws, anti-piracy and educational campaigns to

prevent piracy. However, Gopal et al. (2004) did not find any significant effect of

deterrent controls on digital music piracy and suggested that firms should focus on

preventive controls in the music industry, contradicting with Kwong and Lee (2002)’s
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findings which stated that deterrents significantly affect the downloading behavior of

individuals.

Moreover, perceived risk of punishment can be increased through litigation. Bhat-

tacharjee et al. (2006) argued that RIAA’s legal actions against individuals have been

effective, but not enough. Accordingly, increasing legal threats might also be another

option for copyright holders to prevent piracy by eliminating no fear of getting caught

when pirating among consumers. Sinha and Mandel (2008) demonstrated that a con-

sumer’s perceived risk of getting caught downloading illegally decreases her tendency

to pirate. However, these legal actions against individual consumers were criticized

since they could create a backlash on the music industry (Graham 2003; Ahrens

2003). Gayer and Shy (2006) posited that massive anti-piracy campaigns and the

large number of ongoing and pending lawsuits may eventually hurt copyright own-

ers. Considering the positive effects of piracy such as sampling and network effect,

firms should choose an optimum intensity of copyright enforcements. Ben-Shahar

and Jacob (2001) examined how digital content producers could engage in selective

copyright enforcement.

Danaher et al. (2009) studied the relationship between legitimate digital distri-

bution and the level of piracy. They observed an increase in the piracy rate in the

absence of any digital sale channels. This finding underlines the importance of offer-

ing digital channels for legitimate purchases in the battle against piracy. Sinha and

Mandel (2008) found that consumers are less likely to pirate digital music when there

is an alternative pay site that offers features such as extensive music catalogs and

the availability of extras such as rare recordings, live concerts and videos. Therefore,

development of new online services with more and better product offerings which

can also enhance the product experience is very critical for sellers to encourage le-

gal downloading with creative and engaging features (Freedman 2003; Bhattacharjee
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et al. 2009).

Since price is one of the determinant factors in piracy behavior, many studies rec-

ommend innovative pricing options to fight against piracy, mostly focusing on various

price discrimination techniques (Bhattacharjee et al. 2003; Clemons et al. 2003; Wu

et al. 2003; Sundararajan 2004a; Chellappa and Shivendu 2005; Bhattacharjee et al.

2006; Khouja and Park 2007; Bhattacharjee et al. 2009; Khouja and Rajagopalan

2009; Li and Lin 2009). Differential pricing could be a useful strategy since young

people who constitute the primary group of consumers in the music industry have very

high price elasticity of demand for music. Most research on pricing digital goods prior

to the rise of P2P networks did not consider piracy as a factor which in fact signifi-

cantly influences consumer demands. However, Khouja and Park (2007) posited that

explicitly considering the presence of piracy causes the monopolist to lower the price

to capture more demand from indifferent and pirating consumers. On the other hand,

Khouja and Rajagopalan (2009) showed that monopolist could charge higher prices

to optimize profits under piracy when there are no positive network externalities.

Second-degree price discrimination, such as bundling and versioning, is an effi-

cient strategy by which a monopolist can increase profit under piracy (Varian 2000;

Bhattacharjee et al. 2003). Smith and Telang (2009) analyzed piracy in the movie

industry and suggested that product differentiation and market segmentation strate-

gies could be effective to compete with freely available copies. While price discrim-

ination by quality may not work in music industry, differential pricing for different

music categories (Bhattacharjee et al. 2003) or for different market segments (Gopal

and Sanders 2000) may be successful since there are significant piracy differences

based on consumer demographics. A study among Spanish P2P users demonstrated

the effectiveness of value-based strategies on influencing the piracy behavior of con-

sumers (Sandulli and Martin-Barbero 2007). King and Lampe (2003) showed that
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allowing piracy is always inferior to price discrimination for a monopoly to maximize

profit. Sundararajan (2004a) studied optimal pricing and technological protection for

a monopolist that uses price discrimination among consumers willing to buy different

quantities of a product. Chellappa and Shivendu (2005) suggested product sampling

as a source of revenue and recommend distinct pricing and sampling strategies for un-

derestimated and overestimated products to mitigate piracy. Bockstedt et al. (2005)

also proposed that product differentiation by offering new services, product versions,

extensions and unique bundles is a lucrative strategy for digital music retailers in the

presence of digital piracy. Jordan and Bolton (2004)’s recommendations on the piracy

problem are not different. They suggest exploring new business models by examining

the offerings of peer-to-peer networks and consumer behaviors using such networks.

Our findings from the review of previous literature overlap with Hill (2007)’s

summary of strategic responses by copyright holders to accommodate piracy. He listed

seven strategies that copyright holders could pursue: adopting a permissive stance to

piracy to increase revenue by employing sampling strategy and strong network effects,

increasing the perceived moral intensity associated with the decision to participate in

the market for pirated products, counter piracy by providing free samples, lowering

the price of the legal good, offering something extra to consumers who purchase the

legal good, switching to a business model which is less vulnerable to piracy, and

embracing the technology used by pirates such as peer-to-peer networks and offering

a legal alternative to illegal digital distribution.
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CHAPTER III

The Proposed Model for Distributing and Pricing

Digital Goods

This chapter focuses on the proposed dual-channel model which utilizes both a

primary and a secondary market for the distribution of digital goods. In the model,

copyright holders (retailers, content creators etc.) can sell their products on a cen-

tralized distribution platform like iTunes. Consumers can resell their previously pur-

chased goods on a secondary market. In this way, copyright holders can distribute

their products through a centralized or a decentralized distribution channel by im-

plementing a secondary market. Unique characteristics of digital products allow an

efficient environment for a double-auction pricing mechanism for the resale of used

goods in the secondary market. Alternatively, a fixed price for all copies of a certain

good set by the retailer (similar to the Amazon.com’s Trade-in service) can be used

for the digital good resales in the secondary market.

3.1 Benefits of a Secondary Market for Digital Goods

It is evident that digital media industries need to modify existing business models

or develop entirely new strategies to address digital piracy. This research proposes
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that implementing a secondary market for the transaction of digital goods not only

increases the revenues of content providers but also mitigates digital piracy. Resale

of products through secondary markets has an important effect on their distribution,

production and pricing. Secondary markets have always been perceived as a threat by

manufacturers, producers and copyright owners because of their substitution effects

and potential detrimental effects on market power of monopolies (Bulow 1982). Re-

ducing the durability of the good (Bulow 1982) or restricting the second-hand market

(Liebowitz 1982) has been suggested to avoid competition from secondary markets.

Miller (1974) argued that a monopolist should increase prices for new-goods in order

to maximize its profits due to the availability of second-hand markets. However, a

number of previous studies have demonstrated that producers may benefit from sec-

ondary markets. First, Liang (1999) showed that the presence of a secondary market

makes firms commit to a production sequence because of the available substitutes in

the secondary market. Second, there is a sorting benefit of the use of secondary mar-

kets (Anderson and Ginsburgh 1994). Secondary markets increase the efficiency of

the allocation of new and used products among consumers with heterogenous product

values. The possibility of reselling past purchases raises the willingness of consumers

to pay since they are able to make profits by selling the products to other consumers

with lower willingness to pay. In this way, firms can charge higher prices and earn

more profits by employing indirect price discrimination (Chen et al. 2008).

A retailer can benefit from secondary markets (used-good markets) by capturing

additional surplus from consumers who were unable to buy in the new-good market

(Ghose et al. 2005). So, used-good markets can increase the revenue of sellers by reach-

ing more consumers who have lower valuations for the goods offered in the new-good

markets. Copyright holders have argued that secondary markets hurt seller profits

by cannibalizing new product sales. However, previous studies show that used good
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markets are not necessarily harmful for copyright owners since sellers can anticipate

the resale value of products and adjust the price of the new good accordingly (Miller

1974; Bulow 1982; Bond and Samuelson 1984). Ghose et al. (2006) examine product

cannibalization impact of online secondary markets by observing Amazon.com’s used-

book market and find that only 16% of used-book purchases cannibalize new-book

sales. The authors also conduct the same study for products with digital characteris-

tics such as CDs and DVDs. They find higher cross-price elasticities of new product

demand with respect to used product prices for CDs and DVDs than books (Telang

and Smith 2008). Moreover, Shulman and Coughlan (2007) show that a dual-channel

strategy that coordinates a new good market and a retailer-operated secondary mar-

ket is more profitable for sellers than a single channel strategy.

Utilizing a secondary market and coordinating it with a primary market for the

distribution of digital goods can decrease the level of digital piracy because of two

main reasons. First, it offers more profitable transactions and allows consumers to

maximize their utilities. In a primary market, consumers who only have greater

valuations for a product than its price will want to purchase this product. The rest

of consumers in the market can be viewed as the potential demand for piracy. On the

other hand, in the presence of a secondary market, knowing that they will be able to

sell products on the secondary market and make extra profits, more consumers will

want to buy the product on the primary market. In addition, prices of used products

in secondary markets are always lower than those of new products in primary markets.

Therefore, a customer will be able to buy a product at a lower price without sacrificing

quality when the product appears on the secondary market. This decrease in prices

and increase in expected utilities make buying products more attractive than pirating

them for some consumers, which may increase the total number of buyers and decrease

the demand for piracy by converting some of the potential pirates to legal buyers.
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Price is identified as a key factor in explaining why people download illegal music

(Molteni and Ordanini 2003; Bhattacharjee et al. 2003; Plowman and Goode 2009).

Some consumers may perceive the prices of digital goods to be high and unfair given

the economic success of copyright owners, and use this perception to justify their

illegal actions (Harrington 1989; Hinduja 2003; Gupta et al. 2004). Furthermore,

uniform pricing for music in both physical and digital form is believed to be subop-

timal and inadequate in response to the changing environment of the music industry

in the presence of digital distribution and consumption of products (Bhattacharjee

et al. 2003; Gopal et al. 2004). Previous research in economic theory shows that price

discrimination and product differentiation strategies are more effective than uniform

pricing if a company serves in a market with heterogeneous consumers (Tirole 1988).

Since consumer valuations of various information products are far from being homo-

geneous, numerous studies agreed that price discrimination and market segmentation

with quality differentiation can reduce piracy and increase social welfare (Clemons

et al. 2003; Wu et al. 2003; Bhattacharjee et al. 2006). Several price discrimination

techniques such as bundling strategies (Bakos and Brynjolfsson 1999; Geng et al.

2005), nonlinear usage-based pricing mechanisms (Sundararajan 2004b; Khouja and

Park 2007) and versioning (Bhargava and Choudhary 2004; Cremer and Pestieau

2009) are proposed to be optimal for markets that suffer from piracy losses. Smith

and Telang (2009) analyzed piracy in movie industry and suggested that product

differentiation and market segmentation strategies can be effective to compete with

freely available unauthorized copies. Chellappa and Shivendu (2005) recommended

product sampling strategies and distinct pricing as a way of benefiting from piracy.

It has been shown in economic literature that a monopolist can use a secondary

market as an indirect tool to utilize a form of second-degree price discrimination (An-

derson and Ginsburgh 1994). However, digital products have different characteristics
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than physical products, like their indestructible nature (Whinston et al. 1997). Since

digital goods do not wear or tear after being consumed, usage has no effect on the

quality of digital goods. Therefore, it is almost impossible to use secondary markets

to achieve quality-based price discrimination for digital products. On the other hand,

the same indestructibility characteristic allows an efficient environment for a double-

auction pricing mechanism in second-hand markets for digital goods. Let us consider

a certain movie in a given digital format. Since none of its authorized used copies is

different from each other in terms of quality, a secondary market can bring multiple

buyers and sellers together for the transaction of used copies of this digital movie.

By using auctioning, the secondary market structure of the model that we propose

in this study serves as a first-degree price discrimination mechanism, which is often

suggested as a remedy for digital piracy in the literature (Clemons et al. 2003; Wu

et al. 2003; Bhattacharjee et al. 2006).

Auctioning a digital product is different from the traditional idea of physical prod-

uct auctions in a number of ways. Physical products lose value as they are being used

and the depreciation rate depends on how they are used. Therefore, a consumer can

have different values for two used items although having the same value for them

when they are new. But values of digital products do not depreciate with usage or

consumption. A digital product which has been used a million times is as good as

a brand new one. So, value of a product for a consumer does not decrease as it is

consumed. This characteristic of digital products allows an efficient environment for

a double-auction pricing mechanism in which there are multiple buyers and sellers

for a certain product such as various securities. Moreover, trust among buyers and

sellers is a major issue in consumer-to-consumer commerce and considered as a crit-

ical factor that could hinder online activity in C2C auctions (Sutanonpaiboon and

Abuhamdieh 2008). However, since all transactions among consumers in the proposed
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model are monitored and guaranteed, trust in the community is maintained by the

central authority. Also, delivery of the product after the purchase is almost instanta-

neous depending on the size of the file, which can be considered as an advantage of

auctions of digital products over traditional online auctions.

Second, availability of secondary markets for digital goods may affect how con-

sumers perceive the fairness of digital good transactions. Due to the copyright ar-

rangements, consumers do not have the right to sell their digital products on a legal

platform in the current state of electronic markets. This may drive consumers away

from legitimate online sellers of products with limited usage time or number of uses.

For instance, people usually watch most movies just once unlike the way they con-

sume music or software applications. So, certain information products may become

totally useless after consuming it. While consumers can sell their purchased movies

as DVDs in secondary markets like eBay and make small profits out of them, digi-

tal movies purchased and downloaded online (e.g. on iTunes) are not allowed to be

resold by consumers by any legal means. Another example is video games. Most

video games lose their value after some time due to either introduction of a newer or

upgraded version, or over-consumption. Consumers can buy video games either in a

physical format from a brick-and-mortar store (e.g. Gamestop) or in a digital format

by downloading it from a server (e.g. Sony’s Playstation Network Store). Again,

while consumers are allowed to sell their used games on a physical medium, digitally

downloaded games lose all their value after being consumed since they cannot be

resold on a secondary market. Because of the aforementioned reasons, consumers

may think that the lack of secondary markets creates an unfair advantage for content

owners in terms of product pricing and they may perceive the current digital markets

as unfair environments in which to conduct business.
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3.2 Facilitating the Secondary Market for Digital Goods

Reselling digital content is a new idea and there are currently no services available

that provide a secondary market for consumers to resell their previously purchased

digital goods. While there is plenty of room for abusing such a resale model for

digital goods such as selling a product with keeping an unauthorized copy, there are

plenty of technologies that offer a solution to this problem. The two key technologies

to facilitate a secondary market for the resale of digital goods and prevent possible

exploits in such a system are cloud computing and streaming technologies.

Cloud computing refers to computational resources (such as applications, databases,

file services) delivered as services over the Internet and hardware and systems soft-

ware in the data centers that provide these services (Armbrust et al. 2010). Cloud

application services that are referred to as “Software As A Service” (SaaS) eliminate

the need to install and run on the client’s computer. Cloud computing offers numer-

ous benefits for consuming digital content. First, consumers using cloud technologies

do not need large hard-drives to store their digital content. Since all content is stored

on the server side, when a consumer wants to consume a product, he can easily con-

nect to the server and access the file. Second, it enables content creators to maintain

control over their products and prevent unauthorized sharing and use. For instance,

Amazon.com launched a cloud-based streaming service that allows consumers to store

music files on the company’s servers (Perpetua 2011). When consumers want to play

music or video files, they connect to the server and stream the content on their com-

puters or mobile devices. Using such a mechanism enables companies to maintain

control over digital content and prevent illegal sharing and copying. In this way,

all content that is purchased or sold by consumers can be easily tracked, preventing

them from accessing files they are not authorized to use. Therefore, control on dig-

ital content authorization can be maintained without needing the use of DRM-like
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technologies.

Digital Content Database

Authentication Server

Primary Market Server Secondary Market Server

HOST SYSTEM

CLIENT SYSTEM

Client Application

StreamRequest Request

Figure 3.1: System Infrastructure for Streaming Files

Figure 3.1 shows a simple infrastructure that coordinates a primary and a sec-

ondary market for the transaction of digital goods. When a user desires to purchase

a new digital file, s/he sends a request to the host system by using the client applica-

tion interface. This request is processes in the primary market server and the related

transaction information is sent to the authentication server. The transaction infor-

mation is processes and the new file is added to the user’s content library. When the

user desires to access the file, it is retrieved from the content database and streamed

to the user via the client application interface. When the user desires to sell a digital

file that s/he has previously purchased, the request is sent to the secondary market

server. This request is held in the server until another user sends a request to the

secondary market server to purchase the file. When a user desires to purchase a used
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file, the transaction is processed in the secondary market server and the related trans-

action information is sent to the authentication server. The digital file is added to

the buyer’s content library and removed from the seller’s content library. Therefore,

the digital file is only accessible by the buyer after the resale. It should be noted that

there are no file downloads in such a system. When users desire to access the files that

they are authorized to, they have to stream the file using host system. Considering

that every new technology/device that is used for consuming digital products has an

easy access to the Internet in the information age, storing files in a local hard drive

is not required to access digital content. All users store their content in the host’s

server and easily access them whenever they need to.

If content creators and retailers do not find streaming a viable solution for the

distribution of their goods, a similar system that uses a DRM-like technology for the

protection of files can be adopted for the resale of digital goods. There is also a filed

patent which proposes a similar infrastructure for facilitating resale of digital content

over a computer network (Wolf 2006). The only difference in such a system is that

users download the files from the server that they purchase and these files are stored

at the client side rater than at the server side. A simple infrastructure that facilitates

the resale of digital goods by downloading can be seen in Figure 3.2. When a user

desires to sell a file, the request is sent to the secondary market server. If the files

is purchased by another user, requests are processed and sent to the authentication

server. The authentication server removes the product ownership of the seller and

gives it to the buyer. This information is sent to the seller’s application and the file

is deleted from the user’s content library at the client side. The buyer downloads

the file from the server and adds it to his/her content library. Also, it can be seen

in Figure 3.2 that after a transaction between two users is processed at the server

side, the file can be directly transferred from the seller to the buyer using a peer-
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to-peer network structure, if the two users are online at that time. If the seller is

not available for uploading, a copy of the content is downloaded by the user from

the server. When the seller logs onto the system, server sends a notice to the client

side informing that the transaction is complete and the file is deleted from the user’s

content library. Spotify and Napster are two examples of legal online music stores

that use P2P network structures to distribute digital content.

Digital Content Database

Authentication Server

Primary Market Server Secondary Market Server

HOST SYSTEM

CLIENT SYSTEM

Client Application

Client Content Library

Client Application

CLIENT SYSTEM

Client Content Library

Request Request

Download Download

Download

Upload

Figure 3.2: System Infrastructure for Downloading Files

Krishnan et al. (2007) suggest that peer-to-peer networks will play an important

role in the digital strategy of firms that distribute digital content in a number of

industries in the near future. While being considered as the primary reason of the

spread of digital piracy, peer-to-peer network structure offers a more effective and

efficient way to distribute content since each user of the network actively involves in
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the distribution of the product (Parameswaran et al. 2001). It is discussed in the

previous section that P2P networks help copyright holders promote their content as

consumers use shared files as samples for their future purchases. Their marketing

function is not limited to the sampling effect and they can further serve as marketing

platforms by establishing virtual communities in which consumers can communicate

directly to each other, exchange information, promoting products through word of

mouth and trading content (Hughes and Lang 2003). Because of the numerous ad-

vantages of distributed and decentralized structure of P2P networks over client-server

type architectures such as better scalability, reliability, lower costs and more efficient

utilization of resources (Ahmad 2003), over 200 companies have invested in P2P net-

work structures because of the offered operational efficiency (Kato and Yokoi 2003)

and have started to incorporate such networks into a variety of business applications,

including collaborative computing (SETI@Home), instant messaging, enterprise in-

formation sharing (Bad Blue), and distributed data storage (PeerioData).

Centralized client-server structure is still the most prevalent distribution model

for digital products. Companies are generally reluctant to adopt P2P networks for

distributing digital content because of their lack of control mechanisms over content

supply and distribution channels (Kwok et al. 2003). Most of legitimate P2P com-

panies which previously allowed illegal downloads, such as Napster, were forced to

adopt a centralized client-server delivery mechanism instead of a distributed model.

However, due to increased distribution efficiencies and service levels offered by P2P

networks, several companies have started to test the utilization of such distributed

networks as part of their promotion and distribution strategy. For instance, Steve

Winwood, a well-known British singer-songwriter, has distributed free copies of his

songs over P2P networks in order to promote recently released albums (Reuters 2004).

Furthermore, digital content intermediaries such as Peer Imact, INTENT Mediaworks
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(Young et al. 2005), Altnet (Associated Press 2003), SnoCap (Healey 2004) and weed-

files.com (Dean 2004) provide copyright holders with secure distribution channels by

using P2P networks, allowing consumers to sample and purchase desired products

(See Krishnan et al. (2007) for more examples).

Researchers have also started to study the possible efficient implementation meth-

ods of P2P networks for the legitimate distribution of digital products. Allowing con-

sumers to actively participate in the distribution chain is considered as an innovative

distribution strategy of digital goods (Slater et al. 2005). The difficulty of employing

a distributed channel for the product distribution is not only related to piracy. There

are other issues observed in P2P network environments that impede the operation

efficiency, such as free-riding and trust (Krishnan et al. 2003). Many studies present

various incentive mechanisms mad payment schemes to encourage users to contribute

the network (Golle et al. 2001; Vishnumurthy et al. 2003; Yu and Singh 2003). Others

examine the design of digital commerce architectures under P2P contexts, focusing

on transaction procedures and information exchange (Iwao et al. 2001; Gang and Li

2003; Androutsellis-Theotokis and Spinellis 2004). Hughes et al. (2008) argue that

the success of a P2P implementation for the distribution of digital goods should be

analyzed by addressing technical, economic, structural, legal, political, socio-cultural

and cognitive factors. Courcoubetis and Antoniadis (2002) identify reputation, cost,

utility and degree of competition as key parameters for P2P business models.

Casadesus-Masanell and Hervas-Drane (2007) show that both a centralized client-

server structure and a competing distributed P2P network can benefit from the com-

petitive interaction when they are used to acquire certain products at the same time.

However, few studies have examined this interaction with an integrated model which

employs both centralized and decentralized structures. For example, Grimm and

Nutzel (2002) propose a business model that uses a P2P network to distribute prod-
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ucts and allows consumers to redistribute the content and share the profit. Consumers

using this model are given two options for acquiring the product: paying for the prod-

uct or downloading it for free. Customers who choose to pay for the product get the

right to redistribute the product and receive a commission fee for redistribution of

the product copies. Additionally, Lang and Vragov (2005) develop a pricing strategy

for distributing digital goods over P2P networks which reward users actively partic-

ipating in the distribution process. They find that using a decentralized approach

for distributing the content is more profitable than using a centralized structure. A

similar model is proposed for the mobile commerce environment, which allows users

to market and resell copies of digital content (Cattelan et al. 2006; He et al. 2008).

Users perform transactions among each other without needing a central server in an

offline manner. Each transaction is recorded and required modifications in the ac-

counts of parties involved in the transactions are applied such as rewards, when they

connect to the Internet. These aforementioned proposed models do not allow con-

sumers to price the content that they redistribute as content providers set the prices

and royalty fees for redistributing the product. A recent study by Feng et al. (2009)

examines the feasibility of a dual channel distribution strategy for a digital content

seller, which utilizes centralized and distributed distributing structures. Users can

purchase the product by using the centralized channel (B2C) and also can sell the

purchased content at their own prices by using the distributed channel (C2C). They

find the dual-channel strategy more profitable than single channel strategy when the

portion of innovators in the consumer population is higher than certain threshold

values. Innovators are defined as loyal consumers who always prefer the B2C channel

to buy the product in the paper. They also show that monopolist always prefers to

set a higher price when the dual channel distribution strategy is optimal.

By utilizing both centralized and decentralized channels, copyright owners can en-
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joy the benefits of a decentralized structure through a decrease of distribution costs

without losing control over their content since the products sold on the secondary

market will be transferred by the direct connection between two consumers. There-

fore, a retailer’s servers or other sources will not be used for the exchange of used

digital goods. Besides the operational efficiency, decentralized distribution channels

provide an interactive environment for consumers and allow them to build a virtual

community in which promotions of products by consumers are significantly more effec-

tive than traditional marketing techniques (Feng et al. 2009). Moreover, the proposed

hybrid model allows consumers to resell purchased digital goods with double auctions.

Another advantage of implementing a secondary market and connecting consumers

to each other for the distribution of products is using a technology that has already

been widely accepted by users. So, yesterday’s pirates can contribute to the creation

of a future market for the business model proposed in this study. For instance, some

former pirates who had used the illegal version of Napster before its shutdown have

migrated to iTunes and the current legitimate version of Napster as paying customers

(Choi and Perez 2007).

A hybrid distribution strategy that coordinates a centralized channel for distribut-

ing new digital products and a decentralized channel for pricing and distributing used

digital products with an auction mechanism will not only generate a higher total sur-

plus including seller and consumer surpluses but also can mitigate digital piracy. The

secondary markets should always offer lower prices for products when the primary

markets are open. Auction-based pricing is a first-degree price discrimination tech-

nique which has been recommended by many researchers to decrease the levels of

digital piracy. It is previously mentioned in the previous chapter that ”one price for

all” pricing model (i.e. uniform prices for all songs or albums) decreases the demand

and interest for content products and may lead people to find ”illegal” ways to ac-
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quire the products. Furthermore, due to the copyright arrangements, consumers do

not have the right to sell their digital products on a legal platform in the current

format of electronic markets, which may drive consumers away from legitimate on-

line sellers for products with a limited usage time or number of uses. For instance,

people usually watch most of the movies once unlike the consumption of music. So,

the product becomes totally useless after consuming it. While consumers can sell

their purchased movies as DVDs in secondary markets like eBay and make a small

profit out of them, digital movies that are purchased and downloaded online (e.g. on

iTunes) are not allowed to be sold by consumers by any legal means. Another example

is video games. Most videogames lose their value after some time due to either intro-

duction of a newer or better version, or over-consumption. Consumers can buy video

games either in a physical format from a brick-and-mortar store (e.g. Gamestop) or

in a digital format by downloading it from a server (e.g. Sony’s Playstation Network

Store). Again while customers are allowed to sell their used games on a physical

medium, digitally downloaded games lose all their value after being consumed since

they cannot be sold on a secondary market.
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CHAPTER IV

The Economic Model

This chapter develops a model with two periods, a monopolist retailer of a digital

good, and a continuum of consumers who vary continuously in their intrinsic values

for the good. In the first period the retailer sells the product through a primary

market, in the second period the firm facilitates a secondary market. A rational

expectations framework is assumed for the model. We first show that under a fairly

general distribution of values and a “reasonable” primary market price, a unique

price exists which clears the secondary market in the second period. We then adopt

a linear value function specification and show that the retailer typically earns greater

profits by facilitating a secondary market than by operating a primary market in

both periods (henceforth called the 2-price model, from Tirole (1988)). We also show

that for an intuitive range of model parameter values, the secondary market model

can actually generate greater total demand and profit for the retailer than the 2-

price model, which suggests the firm may be able to increase profit and potentially

reduce piracy by switching from a purely primary market model to a dual channel

primary/secondary market model. For convenience, we will use the term ”secondary

market model” for the proposed dual-channel model throughout this chapter.

While the relationship between the retailer and the content creator is not modeled
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in this chapter, the increased demand for licensed copies and presumably the decrease

in demand for pirated copies will enhance the retailer’s bargaining position relative

to the content creator. Finally, we incorporate a model of piracy into the secondary

market and the 2-price models, and evaluate the revenues and piracy levels in these

models in the presence of piracy.

4.1 A Competitive Secondary Price

There are two periods and a monopolist retailer of a good. For convenience we

assume the good can be produced at zero marginal cost, or alternatively that the

content creator who supplies the good to the monopolist receives a constant share of

total revenue. In either case the monopolist maximizes profit by maximizing total

revenue.

There exists a continuum of potential consumers i ∈ [0, 1]. Consumer i has value

v1 (i) ≥ 0 of consuming the good in period 1. We assume v1 (i) is continuously

differentiable and v′1 (i) < 0 on i ∈ [0, 1]. We further assume that v1(0) is finite, and

for simplicity that v1(0) = 1 (the latter assumption is not necessary for the results in

this section, merely convenient). We let v2(i) be the present discounted value to i of

consuming the good in period 2 alone, and v0(i) be the present discounted value of

consuming the good in periods 1 and 2. We assume

v0(i) = [1 + β (1− α)] v1(i) (4.1)

v2(i) = βv1(i) (4.2)

where β ∈ (0, 1) reflects the rate of time preference and α ∈ (0, 1) is a common

depreciation factor. Depreciation in this case is psychological rather than physical.

It can be interpreted as becoming tired or bored with the good, and only applies in
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period 2 to an individual who bought it in period 1. Movies and video games, for

example, are frequently associated with this sort of depreciation. Usage depreciation

is necessary for the existence of a secondary market; without it, all individuals who

buy the good in the first period necessarily value it more in the second period than

all of those who did not.

We assume that the firm sets a uniform price for the good in the first period, while

the price in the second period is set competitively in a secondary market. The firm

imposes transaction fee τ ∈ [0, 1) on secondary market sellers, where τ is a fraction

of the sale price. Thus if pt is the price of the good in period t, the firm’s revenue

per transaction in the second period secondary market is τp2, while the seller keeps

(1− τ)p2.

We next begin to establish necessary and sufficient conditions for the existence of

a secondary market. These conditions culminate in Result 1, where we show that a

secondary market exists in the second period if and only if the monopolist charges a

first period price within a particular interval, and further the price which clears the

secondary market is unique (for a first period price in the appropriate interval).

Lemma 1 For all i < j such that i, j ∈ [0, 1], it must be the case that v0(i)− v1(i) >

v0(j)− v1(j), v1(i)− v2(i) > v1(j)− v2(j), and v0(i)− v2(i) > v0(j)− v2(j).

Lemma 1 follows directly from the assumption that v′1(i) < 0. We assume i’s

utility is quasilinear in money, so that we have the following net utility functions:

u0 (i, p1) = v0(i)− p1 (4.3)

u1 (i, p1, p2, τ) = v1(i)− p1 + β(1− τ)p2 (4.4)

u2 (i, p2) = v2(i)− βp2 (4.5)

Thus u0 (i, p1) is i’s present discounted net utility of purchasing the good in the
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primary market and keeping it, u1 (i, p1, p2) is i’s present discounted net utility of

purchasing the good in the first period and reselling it on the secondary market, and

u2 (i, p2) is i’s present discounted net utility of purchasing the good in the secondary

market.

We define:

i∗ (p2, τ) ≡ i ∈ [0, 1] : u0 (i, p1) = u1 (i, p1, p2, τ)

⇒ (1− α) v1 (i
∗) = (1− τ)p2

j∗ (p1, p2) ≡ i ∈ [0, 1] : u0 (i, p1) = u2 (i, p2)

⇒ (1− αβ) v1 (j
∗) = p1 − βp2

k∗ (p1, p2, τ) ≡ i ∈ [0, 1] : u1 (i, p1, p2, τ) = u2 (i, p2)

⇒ (1− β) v1 (k
∗) = p1 − (2− τ)βp2

For notational convenience we will not explicitly write the dependence of these critical

values on prices and the transfer fee when the context is clear. Each of these critical

values represents a consumer who is indifferent between taking two actions (e.g., i∗

represents a consumer who, having purchased the good in the first period, is indifferent

in period 2 between keeping it and re-selling it in the secondary market). Note that

these critical values do not necessarily exist for given p1 and p2.

Lemma 2 If i∗ = j∗, j∗ = k∗, or i∗ = k∗, then i∗ = j∗ = k∗ and there does not exist

a secondary market.

Proof. Suppose j∗ = k∗. Adding −βp2 + τβp2 to both sides of the definition of

j∗, then by the definition of k∗ we obtain

(1− αβ)v1(j
∗)− βp2 + τβp2 = (1− β)v1(k

∗).
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Since j∗ = k∗ by assumption, we have (1− α)v1(j
∗) = (1− τ)p2. Thus i

∗ = j∗ = k∗.

Suppose i∗ = j∗. Multiplying both sides of the definition of i∗ by β and rearranging

terms, we obtain αβv1(i
∗)−(1−τ)βp2. Since i

∗ = j∗ by assumption, by the definition

of j∗ we have

βv1(i
∗)− (1− τ)βp2 = v1(i

∗)− p1 + βp2.

Therefore (1− β)v1(i
∗) = p1 − (2− τ)βp2, and thus i∗ = j∗ = k∗.

Finally, suppose i∗ = k∗. We first multiply both sides of the definition of i∗ by β.

Since i∗ = k∗ by assumption, we set βv1(i
∗) = βv1(k

∗) to obtain

β(1− τ)p2 + αβv1(i
∗) = v1(i

∗)− p1 + (2− τ)βp2

Therefore (1− αβ)v1(i
∗) = p1 − βp2, and thus i∗ = j∗ = k∗.

Now suppose conditions are such that i∗ = j∗ = k∗. By Lemma 1 it must be

the case that u0(i) > u1(i) > u2(i) for all i < i∗, and u2(i) > u1(i) > u0(i) for all

i > i∗. Thus there does not exist a positive measure of agents willing to re-sell the

good in the secondary market. If u2 (j
∗, p2) ≤ 0 there are no buyers in the secondary

market, as well, so p2 is a no-trade competitive equilibrium price. If u2 (j
∗, p2) > 0

then there are buyers in the secondary market, so excess demand is positive and p2

is not a competitive equilibrium price.

We next derive a condition on p2 given fixed p1 necessary to sustain a secondary

market. Fix p1 and suppose that at p2 = p̃2 we have i
∗ = j∗. Then from the definitions

of i∗ and j∗ we know that

p̃2 =
1− α

(1− αβ)(1− τ) + β(1− α)
p1. (4.6)

Denote this critical consumer as ĩ∗. We continue to use i∗, j∗, and k∗ to denote
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indifferent consumers for arbitrary p2. We show p2 > p̃2 is necessary for the existence

of an active secondary market.

Lemma 3 Fix p1 and suppose p2 < p̃2. Then k∗ < j∗ < i∗ for any of these critical

values that exist. Further, p2 ≤ p̃2 is not a competitive equilibrium price in the

secondary market unless u2 (j
∗, p2) ≤ 0, in which case the secondary market is empty.

Proof. First suppose i∗, j∗, and k∗ exist. Then ĩ∗ necessarily exists since j∗ < ĩ∗

and k∗ < ĩ∗ (which follows directly from the fact that p2 < p̃2). Clearly i∗ > ĩ∗.

Substituting for p1 in the definition of j∗ and k∗, we find p2 =
1−αβ

β
v1 (j

∗)− 1−β

β
v1 (k

∗).

Let ε = v1 (k
∗)− v1 (j

∗). Then

p2 = (1− α) v1 (j
∗)−

1− β

β
ε (4.7)

Because j∗ < ĩ∗, then v1 (j
∗) > v1

(
ĩ∗
)
. By definition p̃2 = (1− α) v1

(
ĩ∗
)

=

(1− α) v1

(
ĩ∗
)
. Thus ε > 0, which implies k∗ < j∗ < i∗ for p2 < p̃2.

If ĩ∗ does not exist then j∗ and k∗ do not exist trivially. If ĩ∗ exists then i∗

necessarily exists, and j∗ and k∗ may or may not exist (if they do, obviously they are

each less than i∗). Consider the continuous linear path of prices from p̃2 to p2. From

the paragraph above we know that for the values of these prices at which j∗ and k∗

both exist, k∗ < j∗. Thus since k∗ recedes from ĩ∗ more quickly than j∗, if only one

of these critical values disappears along the path it must be k∗. This establishes the

first statement in the lemma.

For i < i∗, i prefers to buy the good in the first period to keep it rather than buy

it in the second. For i < j∗, i prefers to buy the good in the first period to keep it

rather than buy it to later re-sell it in the second. Since j∗ < i∗, then for all i < j∗,

i prefers to buy the good in the first period and keep it relative to other purchasing

options (of course, for him to actually buy the product it must also be true that
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u0(i) > 0). By similar logic, for i > j∗, i prefers to buy the good in the second period

relative to other purchasing options.

Thus there are no re-sellers of the good (this is also obvious true if some subset

of the critical consumers do not exist). If u2 (j
∗, p2) > 0, then a positive measure

of agents prefer to buy the good in the secondary market in period 2, so p2 is not a

competitive equilibrium. If u2 (j
∗, p2) ≤ 0, then the secondary market is empty.

Lemma 4 Fix p1 and suppose p2 > p̃2(p1). Then i∗ < j∗ < k∗. Relative to other

purchasing options, for i < i∗, i strictly prefers to buy the product in period 1 and

keep it in period 2. For i ∈ (i∗, k∗), i strictly prefers to buy the product in period 1

and re-sell the product in the secondary market in period 2. For i > k∗, i strictly

prefers to buy the product in period 2 on the secondary market.

Proof. From the proof of Lemma 3 it is clear that Equation 4.7 still applies, but

since p2 > p̃2 it must be the case that ε < 0. Thus i∗ < j∗ < k∗.

By Lemma 1, for i < j∗, i strictly prefers to buy the product in period 1 and keep

it rather than buy the product in period 2. For i < i∗, if i buys the product in period

1 he strictly prefers keep it in period 2 rather than sell it in the secondary market.

Since i∗ < j∗, then for i < i∗, i strictly prefers to buy the product in period 1 and

keep it rather than his other purchasing options (of course, for i to actually buy the

product it must also be true that u0(i) > 0).

By Lemma 1, for i > i∗, if i buys the product in period 1 then he strictly prefers

to re-sell the product in period 2 rather than keep it. For i < k∗, i strictly prefers to

buy the product in period 1 and re-sell it in period 2 rather than buy the product in

period 2. Since k∗ > i∗, if i ∈ (j∗, k∗), then i strictly prefers to buy the product in

period 1 and re-sell it in period 2 rather than his other purchasing options.

By Lemma 1, for i > j∗, i strictly prefers to buy the product in period 2 than to
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buy the product in period 1 and keep it in period 2. For i > k∗, i strictly prefers to

buy the product in period 2 than to buy the product in period 1 and re-sell it in the

secondary market. Since k∗ > j∗, if i > k∗, then i strictly prefers to buy the product

in period 2 rather than his other purchasing options.

We next establish conditions on first and second period prices necessary to support

a secondary market.

Lemma 5 If p2 ≥ v1(0) or p1 ≥ [1 + β(1− τ)] v1(0), there does not exist a secondary

market.

Proof. If p2 ≥ v1(0), by Equation 4.5 the utility of i = 0 of purchasing the good

in the second period is weakly negative. Since for all i > 0, v1(i) < v1(0), the measure

of secondary market buyers is 0.

Suppose p1 = [1+β(1−τ)]v1(0), and consider the utility of a potential re-seller. By

Equation 4.4 we have u1 (i, p1, p2, τ) = β(1−τ) (p2 − v1(0)). We’ve already established

that if p2 ≥ v1(0), the measure of secondary market buyers is 0. But we now see that

if p2 ≤ v1(0) and p1 ≥ [1 + β(1− τ)] v1(0), then u1 (i, p1, p2, τ) ≤ 0 and the measure

of secondary market re-sellers is 0 as well. Thus for p1 ≥ [1 + β(1 − τ)]v1(0), there

are no sales of any kind for any p2.

We next establish that when i∗ = j∗ = k∗ in the [0, 1] interval, the utility of

buying the good in the first period and keeping it is strictly positive for the critical

consumer. This is a useful fact when proving the existence of a secondary market.

Lemma 6 Given p1 and p̃2(p1), it must be the case that u0 (i
∗, p1) > 0 provided

α > τ .

Proof. Substituting v1(i
∗) from the definition of i∗ into the definition of u0 (i

∗, p1),
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we find

u0 (i
∗, p1) =

[1 + β(1− α)](1− τ)p2
1− α

− p1

Substituting p1 from the definition of p̃2 into this equation, we obtain

u0 (i
∗, p1) =

[
[1 + β(1− α)](1− τ)

1− α
−

(1− αβ)(1− τ) + β(1− α)

1− α

]
p2

Simplifying this expression, we obtain

u0 (i
∗, p1) =

β(α− τ)

1− α
p2

Clearly this expression is strictly positive for α > τ .

The condition that α > τ is intuitive. We know that α > 0 is a necessary condition

for the existence of a secondary market, α drives a wedge between the period 2 value

of re-sellers and the period 2 value of secondary market buyers. If the transaction fee

is greater than the deterioration factor, the wedge disappears.

Result 1 Suppose α > τ and p1 ∈ (0, [1 + β(1− τ)] v1(0)). Then there exists a

unique competitive equilibrium price p2 that clears the secondary market.

Proof. First suppose i∗ = j∗ = k∗ ∈ (0, 1] given p1 and p̃2(p1). By Lemma 6,

i < jast prefers to buy the product in the first period and keep it, and i > j∗ prefers to

buy the product on the secondary market relative to other purchasing options. Thus

the measure of sellers in the secondary market is zero. By Lemma 6, the measure of

buyers in the secondary market is positive.

Let the measure of secondary market sellers as a function of p2 (given p1) be

denoted s(p2) and the measure of secondary market buyers be denoted b(p2). Let

ρ(α) = p̃2(p1)+α (v1(0)− p̃2(p1)). By Lemma 4, b(p2) is strictly decreasing in p2 until
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is reaches zero, and it must equal zero when p2 = v1(0). Similarly, s(p2) is strictly

increasing in p2. Because these measures are continuous and strictly monotonic in p2,

by the intermediate value theorem there exists α ∈ (0, 1) such that s(ρ(α)) = b(ρ(α)).

Thus ρ(α)) is the unique competitive equilibrium price given p1.

Now suppose the critical consumer does not exist at p̃2(p1). Since

p1 < [1 + β(1− τ)] v1(0), then p̃2(p1) < v1(0), so b(p̃2(p1)) > 0 and s(p̃2(p1)) = 0.

Clearly b(p̃2(p1)) is strictly decreasing in p2 until it reaches zero, and this measure

equals zero at p2 = v1(0). For some α̂ ∈ (0, 1), it must be the case that k∗ = 0,

and b(ρ(α̂))) > 0. For α > α̂, b(ρ(α)) continues to decrease while s(ρ(α)) is strictly

increasing. Since these measures are continuous and strictly monotonic in p2, by the

intermediate value theorem there exists a unique competitive equilibrium price as in

the preceding paragraph.

4.2 Linear Value Functions in a Digital Goods Monopoly

Coase (1972) first developed the insight that the combination of time and rational

expectations can be detrimental to a monopoly. Suppose a monopolist for a particular

good faces a fixed continuum of consumers for a finite number of periods, each of whom

buys at most one unit of the good. In the final period, since the firm sold goods to

the highest value consumers in preceding periods, its price must be reduced in order

to sell anything. In a rational expectations framework consumers correctly anticipate

this price drop, and some of the higher-value consumers who would have bought the

good in an earlier period will wait until the final period. This unraveling takes place

all the way back to the first period. Thus profits for the firm are decreasing in the

number of periods the good is available for sale.

Tirole (1988) formalized this intuition in a simple 2-period model with a linear
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value function representing the distribution of consumer preferences. In this section

we first extend Tirole’s model to include “use depreciation” for consumers. That is,

a consumer’s intrinsic value for the product diminishes with his use of it, a common

characteristic associated with media such as movies and video games. We then intro-

duce an alternative rational expectations model, where the firm exogenously commits

to facilitating a secondary market for its product in the second period. We demon-

strate that secondary market model increases the firm’s profit relative to Tirole’s

2-period model for nearly all possible parameter values.

However, this increase in profits comes at a cost in sales due to higher prices,

which intuitively may lead to greater piracy of digital goods. We do not model the

relationship between the monopoly retailer and the content creator in this paper, but

it is plausible that the content creator would prefer greater to lesser sales to mitigate

the extent of piracy, and would be willing to provide incentives to the retailer to

increase the volume of sales. Therefore we also calculate constrained-optimal prices

for the secondary market model, where sales are constrained to be equal to sales in

Tirole’s 2-period model, and compare revenue between the two. For a reasonably

large and plausible range of parameters, the secondary market model can achieve

equal sales and greater revenue than the alternative model.

4.2.1 The Two-Price Model

Our benchmark model is a monopolist retailer of a digital good. We extend Tirole’s

(1988, pg. 80-82) durable goods monopoly model by including usage depreciation

factor α. We assume consumers derive utility from the product during each of two

periods owned, and after the second period no one derives value from the good. The

firm can charge a different price for the good in each period. We maintain a rational

expectations framework, so that consumers in the first period correctly anticipate the

77



monopolist’s price in the second period. Thus no consumer will buy the product in

the second period if its price is not strictly less than the price in the first period.

Diminishing prices over time is a common practice in the digital content industry

today. For instance, iTunes charges $1.29 for newly released songs and $0.99 for older

songs. We let p1 and p2 denote prices in the first and second period, respectively.

(See Table 4.1 for modeling notation used throughout this chapter.)

Table 4.1: Modeling Notation

Variable Definition

u1 Utility of consuming a product in the first period

u2 Utility of consuming a product in the second period

u0 Utility of consuming a product in the first and second period

v1 Consumer value of a product in the first period

v2 Consumer value of a product in the second period

v0 Consumer value of a product in the first and second period

q1 Number of buyers in the first period

q2 Number of buyers in the second period

q0 Number of buyers who do not sell the product in the second period

Q Total number of buyers

r Number of pirates

p1 Product price in the first period

p2 Product price in the second period

τ Rate of commission charged by the monopolist for secondary market transactions

α Psychological depreciation factor for a product

β Rate of time preference (patience discount factor) for a product

δ Rate of quality degradation for the unauthorized copy of a product

c Constant cost of piracy (reproduction and search costs)

R1 Revenue in the first period

R2 Revenue in the second period

R Total revenue

The monopolist faces a continuum of consumers i ∈ [0, 1] with heterogeneous
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values for the product. For simplicity we assume that values of consuming the good

in one period are linear, so that

v1(i) = 1− i (4.8)

The value functions v0 and v2 associated with purchasing the good in the first and

second periods, respectively, introduced in equations 4.1 and 4.2, are represented

in Figure 4.1. The associated quasilinear net utility functions are u0 and u2, as in

equations 4.3 and 4.5.

P

i
1q1 q1 + q2

v0

v2

Figure 4.1: Value Functions for the Two-Price Model

We now turn our attention to the firm. We assume that the firm pays a constant

share of its revenue to the copyright holder of the good, or alternatively that the

marginal cost of producing the good is zero. In either case the monopolist maximizes

profit by maximizing total revenue. We define

q1 (p1, p2) ≡ i : u0(i, p1) = u2(i, p2) (4.9)

q2 (p1, p2) ≡ j : u2 (q1 + j, p2) = 0 (4.10)
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We may treat q1 and q2 as first and second period demand, respectively, under

the following restrictions on prices: p1 ∈ (0, v0(0)] and p2 ∈ [p1 + v2(0)− 1, p1]. We

now show that a revenue-maximizing pair of prices exists in this range. If p1 ≤ 0,

all consumers buy the good in the first period and total revenue is less than or equal

to zero. If p1 > v0(0), all demand is in period 2, so demand in both periods will

be unaffected if p1 is decreased to equal v0(0). If p2 ≥ p1, there is no demand in

period 2, so demand in both periods is unaffected by setting p2 = p1. And finally, if

p2 < p1 + v2(0) − 1, then there is no demand in period 1 (q1 is negative). But then

there is no effect on demand in either period of decreasing the first period price to

the point that p1 = 1 + p2 − v2(0), where q1 = 0.

We now find prices which maximize total revenue for the firm. Given q1, the firm

chooses to sell quantity q2 which maximizes second period revenue. From equations

4.10, 4.2, and 4.8, the price in the second period can be written as

p2 =
1

β
v2(q1 + q2) = v1(q1 + q2) = 1− q1 − q2

The firm chooses q2 to maximize revenue in the second period for a given quantity

q1, given by:

R2(p2, q2) = q2p2

⇒ R2(q2) = q2(1− q1 − q2)

Second period revenue is strictly concave for q2 > 0, so from the first order condition
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we obtain

q∗2 =
1− q1

2
(4.11)

p∗2 =
1− q1

2
(4.12)

Thus revenue in period 2 is

R∗

2 =

(
1− q1

2

)2

(4.13)

Now let us consider revenue in the first period. Using the indifference equation

4.9 and substituting equation 4.8 into the value functions v0 and v2, we can write p1

as:

p1 = (1− q1)(1− βα) + βp2

Under the rational expectations assumption we can replace p2 with p∗2 so that

p1 =
2− 2βα+ β

2
(1− q1) (4.14)

Therefore to maximize the present value of total revenue the firm solves:

max
q1

R1(q1) + βR2(q1), which can be rewritten as:

max
q1

[
2− 2βα+ β

2

(
q1 − q21

)
+
β

4

(
1− 2q1 + q21

)]

Since α and β are restricted to the interval (0, 1) this function is strictly concave in

q1. Taking the first-order condition and solving the problem, we find that

q∗1 =
2 (1− βα)

4 (1− βα) + β
(4.15)
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4.2.2 The Secondary Market

Rational expectations adversely affects our digital goods retailer. The firm would

increase its profit by credibly committing to charge the same (high) price in both pe-

riods, but consumers correctly anticipate that the firm will lower its price to maximize

profit in the second period.

How might the firm commit to not lowering its price? If the firm maintains a

sufficient degree of control over access to its digital content after sale (e.g., digital

audio files through iTunes), it could manage a secondary market for consumers in the

second period, thereby increasing the value of the good in the first period to future

re-sellers, and earning a transaction fee on secondary market sales in the second

(companies operating secondary markets such as Amazon and eBay charge sellers a

fraction of the selling price or a fixed fee). When the owner of a digital file sells it to

another consumer in the secondary market, the file would be deleted from the seller’s

library and added to the buyer’s.

Of course, a rational firm without regard for reputation would undercut the sec-

ondary market price in the second period. Correctly anticipating this price cut,

consumers would not take seriously the possibility of re-selling the good, putting us

back in the 2-price model. For the moment we simply assume the firm can credibly

commit to maintaining a viable secondary market for its product in the second period

without specifying the mechanism which makes this possible. Thus the firm sets a

fixed price and commission rate to maximize revenue. We then demonstrate that for

a range of the utility parameters α and β, the firm can set the commission so as to

increase both total revenue and total demand for its product relative to the two-price

model. We then introduce a model of piracy and show that increased demand for

licensed copies of the product diminishes the incidence of piracy. This is an attractive

outcome for the creator of the digital content, who in turn may be willing to negotiate
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more attractive rates for the distributor, potentially rationalizing its commitment to

the secondary market.

4.2.2.1 Revenue-Optimal Fees in the Secondary Market

We continue to assume there are two periods with costs proportional to revenue.

The good is available only in the primary market in period 1. The firm manages a

secondary market in period 2, in which customers buy and sell used goods. Due to

the indestructible nature of digital goods (Whinston et al. 1997), usage has no effect

on the good’s intrinsic quality. Since by assumption the firm will not lower its price,

in the second period all market activity takes place in the secondary market.

Although this means no sales of new products for the monopolist in the second

period, the monopolist can maximize its revenue by imposing a commission fee on

the transactions among consumers on the secondary market. Whenever a consumer

sells a used good to another consumer on the secondary market, the retailer gets a

commission per used good sold. If we let τ denote the tax rate for selling a good

on the secondary market and p be the selling price of the good, the retailer collects

a commission τp per used good sold, while the sellers gain is (1 − τ)p. Companies

operating second-hand markets such as Amazon or eBay charge commissions to sellers

by collecting a fraction of the selling price or a fixed fee.

Consumers have four available sets of actions. They may buy the good in the first

period and keep it in the second period. They may buy the good in the first period

and re-sell it in the second period. They may buy the good in the second period on

the secondary market. Or they may choose to buy nothing at all. These decisions are

a function of the consumer’s value of consuming the good and the price of the good

in periods 1 and 2. We maintain the same value and net utility functions presented

in equations 4.1-4.5 and 4.8. The three value functions are displayed in Figure 4.2.
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In Section 1 we proved there is a unique competitive market clearing price in the

secondary market in period 2.

P

i
1q1 q1 + q2

v0

v2

q0

v1

Figure 4.2: Value Functions for the Secondary Market Model

We begin by deriving a condition for each of three marginal consumers. First

consider the consumer who is indifferent between buying a used good in period 2 and

buying nothing at all, located at q1 + q2 in Figure 4.2. For this consumer u2(q1 +

q2, p2) = 0, so that

p2 =
v2(q1 + q2)

β
= v1(q1 + q2) = (1− q1 − q2) (4.16)

The second marginal consumer q1 (denoted j
∗ in Section 1.) is indifferent between

being a buyer or seller in the secondary market (see Figure 4.2). For this consumer

u1(q1, p1, p2) = u2(q1, p2)

v1(q1)− p1 + βp2(1− τ) = v2(q1)− βp2

1− q1 − p1 + βp2(1− τ) = β(1− q1)− βp2
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Solving for p1:

p1 = (1− q1)(1− β) + βp2(2− τ) (4.17)

It is necessarily the case that q1 ∈ (0, 1) since the secondary market exists for allowable

p1.

Third, we potentially have the consumer located at q0 (denoted i
∗ in Section 1) in

Figure 4.2 who buys the good in the first period and is indifferent between keeping

and selling the good in the secondary market. For this marginal consumer we have

u0(q0, p1) = u1(q0, p1, p2)

v0(q0)− p1 = v1(q0)− p1 + βp2(1− τ)

(1 + β(1− α))(1− q0)− p1 = 1− q0 − p1 + βp2(1− τ)

Solving for τ gives us:

τ = 1−
(1− α)(1− q0)

p2
(4.18)

If q0 < 0, then there is no consumer who buys the good in the first period and keeps

it in the second; all primary market buyers re-sell the good in the secondary market.

We must also add a market clearing condition on the secondary market, which

will equate the mass of buyers and sellers in period 2:

q2 = q1 −max(0, q0) (4.19)

The present value of firm revenue is thus equal to:

R = R1 + βR2 = p1q1 + βp2q2τ (4.20)

Due to the max operator in the market clearing equation, we must consider two cases
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in the maximization of total revenue, q0 > 0 and q0 ≤ 0. We begin with the first case

and impose the constraint q0 > 0 on the firm’s maximization problem. We also solve

for the set of parameter values such that q0 is optimal less than or equal to zero (it

is a small set with very high β and α). We then solve the second case.

Case 1: q0 > 0. Substituting equations 4.16 and 4.19 into equation 4.18, we obtain

the transaction fee as a function of first and second period demand

τ =
(α− 2)q2 + α(1− q1)

1− q1 − q2

Then second period revenue for exogenous q1 is given by

R2 (q2) = p2q2τ = (α− 2) q22 + α (1− q1) q2

This function is strictly concave for q2 ∈ [0, 1]. The firm maximizes this function

subject to the following inequality constraints: (1) q0 > 0 ⇒ q2 < q1; (2) q2 ≥ 0; (3)

p2 ≥ 0 ⇒ q2 ≤ 1 − q1. Solving the firm’s constrained maximization problem in the

second period gives us

q∗2 =
α(1− q1)

4− 2α
(4.21)

provided q1 >
α

4−α
; if not the assumption q0 > 0 is violated and we are in Case 2.

Substituting 4.21 into 4.20 and simplifying the expression, we obtain total revenue

as a function of q1:

R(q1) =
βα2

4(2− α)
+

(
2− α + 2β − 3βα

2− α

)
q1 +

(
−8 + 4α− 8β + 12βα− βα2

4(2− α)

)
q21

Thus revenue is of the form R (q1) = a+ bq1 + cq21 . It is straightforward to show that

for α, β ∈ (0, 1), b > 0 and c < 0, so revenue is strictly concave in q1 in the relevant
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range of parameter values. Solving for optimal q1 gives us:

q∗1 =
2(2− α + 2β − 3βα)

4(2− α + 2β − 3βα) + βα2
(4.22)

This solution is only valid for q∗1 >
α

4−α
. Let x = −16 + 20α− 6α2 < 0 for all α,

and y = 16− 36α + 18α2 − α3 which changes sign at α̂ ≈ 0.6434. Then we have the

following restriction on parameters to be in Case 1:

β <
x

y
for α ≥ α̂, β >

x

y
for α < α̂
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Figure 4.3: Region where q∗1 ≤ a
4−a

The shaded region in Figure 4.3 represents the set of parameters for which q0 ≤ 0

and we must apply Case 2.

Case 2: q0 ≤ 0. In this case we continue to maintain equations 4.16, 4.17, and

4.19, where 4.19 simply reduces to q1 = q2. Rather than an indifferent consumer at

q0, we instead have the inequality constraint v0(0) − p1 ≤ v1(0) − p1 + βp2(1 − τ),

which can be re-written as

q2 ≤
α− τ

2(1− τ)
. (4.23)

Revenue in period 2 can be written as R2 = q2p2τ = q2 (1− 2q2) τ . By substitu-
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tion, we can re-write equation 4.17 as

τ =
1 + β − p1 − (3β + 1)q2

β (1− 2q2)
,

so that second period revenue can now be written as

R2 (q2) =
1

β
(1 + β − p1) q2 −

1

β
(3β + 1)q22

for fixed p1. Clearly this function is strictly concave in q2 in the appropriate space of

parameters. Thus we can take the first order condition of R2 subject to the constraint

in 4.23, which returns q∗2 = 1+β−p1
3β+1

provided the constraint is not violated. However,

plugging in this value for q2 and solving for total revenue as a function of price gives

us R (p1) =
(1+β)2

4(1+3β)
− 1

4(1+3β)
p21, which is clearly maximized at p1 = 0. Thus it must

be the case that

q∗2 =
α− τ

2(1− τ)
. (4.24)

We can re-write 4.24 to make τ ∗ a function of q2. Taking the total discounted

revenue equation 4.20 and substituting 4.16, 4.17, and 4.19, we obtain total discounted

revenue as a function of q2 and τ . However, after applying some algebra the variable

τ falls out of the equation, and we are left with

R (q2) = (1 + β)q2 − (1 + 3β)q22

The first order condition gives us

q∗1 = q∗2 =
1 + β

2(1 + 3β)
. (4.25)

In Figure 4.4 we present an optimal revenue comparison of the secondary market
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Figure 4.4: Region where revenue in 2-price model dominates secondary market model

model and the 2-price model. The region where revenue in the 2-price model is

greater than revenue in the secondary market model is shaded. Clearly the secondary

market model generates more revenue for most possible parameters. However, total

demand for the product also tends to be lower in the secondary market model, which

intuitively may lead to more piracy of the digital good.

Before moving to a model of piracy, we first show the set of parameters such

that both revenue and total demand can be greater in the secondary market. That

is, if the firm is willing to sacrifice some revenue in order to increase demand for

its licensed product (and presumably reduce piracy, which may potentially improve

its relationship with the digital content creator, a relationship which will remain

exogenous in this paper), there are a set of parameters where it is possible for the

secondary market to dominate the 2-price model on both revenue and demand.

This region is displayed in Figure 4.5. For the secondary market to dominate the

2-price model in both demand and revenue there must be at least a moderate degree

of enjoyment deterioration of the product. And a moderate degree of deterioration

requires very patient consumers. As deterioration becomes large less patience is

required. Products which intuitively may fit in this category (products for which
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Figure 4.5: Region where revenue in secondary market model dominates for equal
demand

consumers may be fairly patient but who quickly tire of the product after purchase)

are digitally distributed movies and video games.

4.3 Piracy

In this section, we extend our two-period market equilibrium model by introducing

the possibility of acquiring goods through piracy without purchasing a legal copy. We

aim to compare revenues, market coverages and piracy rates in the traditional two-

price model and the secondary market model in the presence of piracy.

Although piracy does not entail a monetary cost and saves the price of the good

for consumers, according to the previous studies, they are known to suffer two main

types of costs when engaged in piracy. First, the pirated copy is not an perfect

substitute of the legal copy and incurs some degree of quality degradation (Takeyama

1997; Holm 2003; Sundararajan 2004a; Bae and Choi 2006). Pirated copies of digital

goods typically lack several functions, features or components which are available in

legal copies. For instance, unauthorized copies of software do not come with user

manuals or online support. Pirated digital movies do not include extra material such
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as commentaries, deleted scenes or subtitles. Similarly, consumers cannot enjoy online

multiplayer components of video games if the copy is pirated.

We assume that this cost is proportional to the valuation of the consumer for the

legal copy. If consumer i has value v1 (i) of consuming a legal copy of the good in

period 1, the value of consuming a pirated copy of the good in period 1 can be defined

as:

v1p(i) = (1− δ) v1(i) (4.26)

where δ ∈ (0, 1) reflects the rate of quality degradation. The parameter δ can

also be interpreted as the level of protection or enforcement efforts controlled by the

monopolist (Takeyama 1997; Bae and Choi 2006; Banerjee et al. 2008; Jain 2008).

People consider expected consequences of being caught when engaged in an illegal

activity. Therefore, if δ represents the probability of being caught and punished after

pirating a good, the value of consuming an unauthorized copy for consumers would

be proportional to (1 − δ). In addition to the risk of punishment, consumers also

incur an internal cost of committing an illegal activity (Solomon and O’Brian 1990),

which is called the moral cost of pirating (Takeyama 1997; Chellappa and Shivendu

2005; Khouja and Park 2007). Cremer and Pestieau (2009) defines the cost of piracy

as a function of the quality of the illegal copy and the effort to enforce copyrights.

We aim to capture all these different types of costs which degrade the value of the

good for the consumer by the parameter δ.

Second, we assume that there is a constant cost c of piracy which includes repro-

duction and search costs associated to illegal copying (Takeyama 1997; Holm 2003;

Wu et al. 2003; Bae and Choi 2006; Khouja and Rajagopalan 2009). Since this repro-
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duction and search cost is assumed to be the same for all consumers and not related

to the valuation of consumers for products, it can be considered as the price of using

an unauthorized copy. Hence, the utility of consuming a pirated good in period 1 for

the consumer i can be given as:

u1p(i, c) = (1− δ) v1(i)− c (4.27)

Since consumers need only one copy of the good (legal or illegal), they will pirate

the good either in period 1 or in period 2 if they find optimal to pirate. When a

consumer copies a good in period 1, his utility from pirating can be defined as:

u0p(i, c) = [1 + β (1− α)] v1p(i)− c = [1 + β (1− α)] (1− δ) v1(i)− c (4.28)

Alternatively, consumers may have to pirate the good in the second period because

of the lack of supply of unauthorized copies in the first period. In our model, period 1

represents a time interval which starts with the release of a new product and continues

until the monopolist drops the price of the good (2-price model) or the monopolist

opens the secondary market for the transaction of used goods (secondary market

model). So, there may not be enough unauthorized goods to satisfy the demand for

piracy during the first period and consumers wait until the second period to pirate

the good. Piracy depends on the total number of legal copies and is facilitated by the

diffusion of these legitimate copies of product in the market (Khouja and Smith 2007).

Furthermore, Boldrin and Levine (2002) assumed that copying takes one period in

their multi-period model of a market for information goods. Therefore, it may be the

case that unauthorized copies are only available in the second period in our model.
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We define the utility of pirating the good in period 2 as:

u2p(i, c) = βv1p(i)− βc = β (1− δ) v1(i)− βc (4.29)

We first assume that consumers can only consume unauthorized copies in the sec-

ond period and compare the revenues and piracy rates in the two-price and secondary

market models. We then present a more general piracy model in which consumers

can consume unauthorized copies in either period 1 or 2 and discuss piracy for the

2-price and the secondary market model.

4.3.1 Piracy in Period 2

The only difference between the case in which consumers can acquire an authorized

copy of a product only in the second period and the case without piracy that has been

already solved in the previous section is that consumers have three possible actions

to take in period 2 instead of two: buy the good, do without the good and pirate the

good.

Let ∆u denote the difference between the utilities of buying the good and pirating

the good in period 2. It can be seen in Equation 4.30 that ∆u decreases as i approaches

to 1, given p2 ≥ c. Therefore, we can conclude that pirates should be located at the

right hand side of buyers in period 2 along the continuum of consumers in both

two-price and secondary market models (See Figures 4.6 and 4.7).

∆u = u2 − u2p = β[δ(1− i)− (p2 − c)] (4.30)

For both models, in order to have a meaningful analysis of piracy, we restrict
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our attention to the parameter regions given below, where the piracy constraint is

binding:

c

1− δ
< p∗2 (4.31)

where p∗2 denotes the optimal price in period 2 for both models without piracy dis-

cussed in the previous section. When δ and/or c are not too high, this condition is

satisfied. Otherwise, piracy would be redundant and not decrease the demand for

legal copies in period 2.

4.3.1.1 Two-Price Model with Piracy in Period 2

The value functions v0, v2 and v2p associated with purchasing the good in periods

1 and 2 and pirating the good in period 2, respectively, are represented in Figure 4.6.

q1, q2 and r denote the demands for buying the good in periods 1 and 2 and pirating

the product in period 2, respectively.

P

i
1q1 + q2 q1 + q2 + r

v0

v2p

q1

v2

Figure 4.6: Value Functions for Two-Price Model When Consumers can Pirate in
Period 2
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In the second period, we have three groups of consumers: buyers, pirates and

those who choose to do without the product. According to Figure 4.6, there is a

consumer who is indifferent between pirating the good and doing nothing (located at

q1+ q2+ r), and another who is indifferent between purchasing the good and pirating

it (located at q1 + q2). Let us look at the conditions derived from these marginal

consumers.

For the marginal consumer q1 + q2 + r, u2p = 0. Therefore, the demand for piracy

can be given as:

r = (1− q1 − q2)−
c

1− δ
(4.32)

For the marginal consumer q1 + q2, the utility of buying the good, u2 is equal to

the utility of pirating the good, u2p. This equality gives us

p2 = δv1(q1 + q2) + c = δ(1− q1 − q2) + c (4.33)

The firm chooses to sell quantity q2 which maximizes the revenue in period 2, for

a given q1. We can write the revenue in period 2 by substituting p2 given in Equation

4.33 as:

R2(p2, q2) = q2p2

⇒ R2(q2) = q2[δ(1− q1 − q2) + c]

Second period revenue is strictly concave for q2 > 0, so from the first order condition
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we obtain

q∗2 =
1− q1

2
+

c

2δ
(4.34)

p∗2 =
δ(1− q1) + c

2
(4.35)

Thus revenue in period 2 is

R∗

2 =
1

δ

(
δ(1− q1) + c

2

)2

(4.36)

Now we turn our attention to the first period. Consumers have two possible

actions to perform in the first period. They can either buy the product or do nothing

at all and wait until the second period. This implies that there is a third marginal

consumer located at q1 in Figure 4.6, who is indifferent between buying the good in

the first and second period. The condition derived from this marginal consumer is

the same with the one in the case without piracy.

p1 = (1− q1)(1− βα) + βp2

Under the rational expectations assumption we can replace p2 with p∗2 so that

p1 = (1− q1)(1− βα) + β

(
δ(1− q1) + c

2

)
(4.37)

Therefore to maximize the present value of total revenue the firm solves:

max
q1

R1(q1) + βR2(q1), which can be rewritten as:

max
q1

[
(1− βα)q1 −

(
1− βα +

βδ

4

)
q21 +

β(δ2 + c2 + 2δc)

4δ

]
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Since α and β are restricted to the interval (0, 1) this function is strictly concave in

q1. Taking the first-order condition and solving the problem, we find that

q∗1 =
2 (1− βα)

4 (1− βα) + βδ
(4.38)

4.3.1.2 Secondary Market Model with Piracy in Period 2

All of the assumptions used in the solution of secondary market model without

piracy still hold for the corresponding piracy case. Consumers have five available sets

of actions: buying the good in period 1 and keeping it in period 2, buying the good

in period 1 and selling it in period 2, buying the good in period 2, pirating the good

in period 2, and doing without the product. The four value functions and marginal

consumers are displayed in Figure 4.7.

P

i
1q1 q1 + q2

v0

v2

q0

v1

q1 + q2 + r

v2p

Figure 4.7: Value Functions for Secondary Market Model When Consumers can Pirate
in Period 2

The conditions derived from the marginal consumers located at q1+q2 and q1+q2+r
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are the same as we found for the two-price model in the previous section.

r = (1− q1 − q2)−
c

1−δ

p2 = δ(1− q1 − q2) + c

When the monopolist offers a secondary market, we previously showed that the

consumer located at q0 in Figure 4.7 who buys the good in period 1 is indifferent

between keeping and selling it in period 2. Using the equality derived from this

marginal consumer, we have

τ = 1−
(1− α)(1− q0)

p2

We also proved in Section 1 that there should be a market clearing condition which

levels the mass of buyers and sellers in period 2:

q2 = q1 −max(0, q0)

We again consider two different cases of in the total revenue maximization de-

pending on the value of q0.

Case 1: q0 > 0. Using the equations for p2 and τ derived above, we can write the

second period revenue for a given q1 as

R2(q2) = [(1− q1)(δ + α− 1) + c]q2 − (δ − α + 1)q22

This function is strictly concave for q2 ∈ [0, 1]. The firm maximizes this function

subject to the following inequality constraints: (1) q0 > 0 ⇒ q2 < q1; (2) q2 ≥ 0; (3)

p2 ≥ 0 ⇒ q2 ≤ 1 − q1. Solving the firm’s constrained maximization problem in the
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second period gives us

q∗2 =
(1− q1)(δ + α− 1) + c

2(δ − α+ 1)
(4.39)

provided q1 >
δ+α+c−1
3δ−α+1

; if not the assumption q0 > 0 is violated and we are in the

q0 ≤ 0 case.

It should also be noted that if δ + α < 1 and c is not high enough, we end up

with a negative quantity q2∗. Therefore, we should have the following restriction on

the degree of quality degradation δ:

δ > 1− α−
c

1− q1

Otherwise, there will be no consumers who want to buy a legitimate copy in the

secondary market in period 2. We will discuss this case later at the end of this section.

We derived in the secondary market model section that:

p1 = (1− q1)(1− β) + βp2(2− τ)

The present value of firm revenue is equal to:

R = R1 + βR2 = p1q1 + βp2q2τ

Substituting Equation 4.39 into the revenue function above and simplifying the

expression, we obtain total revenue as a function of q1:

R(q1) =
β(δ+α−1)2

4(1+δ−α)
+
(

4(δ−β−α+αβ+2βc+3βδ−2αβc−4αβδ+1)
4(1+δ−α)

)
q1

−
(

4δ−3β−4α+2αβ+10βδ−14αβδ+βα2+βδ2+4
4(1+δ−α)

)
q21

Thus revenue is of the form R (q1) = x+ yq1− zq21 . It is straightforward to show that
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for α, β, δ, c ∈ (0, 1), y > 0 and z < 0, so revenue is strictly concave in q1 when q0 is

greater than zero. Solving for optimal q1 gives us:

q∗1 =
2δ − 2β − 2α+ 2αβ + 6βδ − 8αβδ + 4βc− 4αβc+ 2

4δ − 3β − 4α + 2αβ + 10βδ − 14αβδ + βα2 + βδ2 + 4
(4.40)

Case 2: q0 ≤ 0. Fig 4.8 shows the parameter space (upper-right side of the borders)

where q0 is zero or negative. It can be seen in the figure that the area of the region

where q0 ≤ 0 increases with the rate of quality degradation for the pirated copy, δ.
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β

 

 

δ = 0.2
δ = 0.4
δ = 0.6
δ = 0.8

Figure 4.8: Region where q0 ≤ 0 when c = 0

We previously showed in the secondary market model without piracy that the

optimal quantity sold in period 2 should satisfy the following equality if there are no

consumers willing to buy the good in period 1 and keep it in period 2:

q∗2 =
α− τ

2(1− τ)
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Therefore, we can rewrite the equation above as:

τ ∗ =
α− 2q2
1− 2q2

Since we know that q1 = q2 when q0 ≤ 0, prices in period 1 and 2 can be given by:

p2 = δ2(1− 2q2) + c

p1 = (1− q2)(1− β) + β(δ + c− 2δq2)

(
2− α− 2q2
1− 2q2

)

Now we can write the total discounted revenue as a function of only q2:

R (q2) = (2βδ − β + 1 + 2βc)q2 − (4βδ − β + 1)q22

The first order condition gives us

q∗1 = q∗2 =
2βδ − β + 1 + 2βc

2(4βδ − β + 1)
(4.41)

This solution is only valid for q∗1 ≤ δ+α+c−1
3δ−α+1

Case 3: q2 ≤ 0. As we mentioned before, if δ ≤ 1 − α − c
1−q1

, there will be no

demand for used legal copies in the secondary market in period 2. This also affects

the demand (q1) for legal copies in period 1. Since there will be no buyers in the

secondary market, consumers will not consider buying the good in period 1 and

selling it in period 2, implying that low δ values may possibly destroy the secondary

market and convert the model into a single-price model in which consumers perform

only two actions: buying the good in period 1 and keeping it in period 2 or pirating

the good in period 2. In this case, we should have a consumer who is indifferent
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between taking these two actions. Therefore, we define:

u0(i, p1) = u2p(i, c)

(1 + β(1− α)v1(i)− p1 = β(1− δ)v1(i)− βc

From the equality above, we can derive that:

p1 = (1 + β(δ − α))(1− q0) + βc

Then, the monopolist should maximize the following revenue:

R(q0) = q0[(1 + β(δ − α))(1− q0) + βc]

The first order condition gives us that

q0∗ =
βδ − βα− βc+ 1

2βδ − 2βα + 2

Figure 4.9 compares optimal revenues in the 2-price model and the secondary

market model for various δ values when c is zero. Shaded regions show α and β

values where revenue in the 2-price model is greater than revenue in the secondary

market model. Clearly, the secondary market model generates more revenue than the

2-price model in the presence of piracy in period 2 for most of the α-β parameter

space (except for very high α and β). It can be further seen that revenue of the

secondary market model dominates revenue of the 2-price model for more α and β

values as δ decreases. This implies that the secondary market model is more profitable

when consumers perceive that the unauthorized copy of a good is almost a perfect

substitute of the legal copy.
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(a) δ = 0.2 (b) δ = 0.4

(c) δ = 0.6 (d) δ = 0.8

Figure 4.9: Revenue comparison when c = 0 (Shaded regions denote where the 2-price
model dominates in revenue)
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(a) δ = 0.2 (b) δ = 0.4

(c) δ = 0.6 (d) δ = 0.8

Figure 4.10: Piracy comparison when c = 0 (Shaded regions denote where the sec-
ondary market model dominates in piracy)
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(a) δ = 0.2 (b) δ = 0.4

(c) δ = 0.6 (d) δ = 0.8

Figure 4.11: Revenue comparison for equal piracy when c = 0 (Shaded regions denote
where the secondary market model dominate in revenue for equal piracy)
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Figure 4.10 compares piracy levels in the 2-price model and the secondary market

model for various δ values when c is zero. The level of piracy in the secondary market

model is lower than the level of piracy in the 2-price model in the shaded region. The

piracy performance of the 2-price model is superior to that of the secondary market

model for most possible parameters. Additionally, the secondary market model starts

to perform better in terms of piracy with the increasing δ.

To sum up, for low δ values, the secondary market model generates higher revenues

but allows more consumers to pirate the product than the 2-price model for almost all

α and β values. As the value of δ increases, the region where the secondary market

model dominates in piracy expands but the region where it dominates in revenue

shrinks. To normalize the revenue performances of both models, let us look at how

they perform if the levels of piracy allowed in both models are the same.

Figure 4.11 compares revenues in the 2-price model and the secondary market

model for different δ values when c is zero and when the number of pirates are the

same in both models. In the shaded region, revenue in the secondary market model

is greater than revenue in the 2-price model if the total number of quantities sold are

the same in both models, which also means that piracy levels are equal to each other

in both models. It can be said that for the corresponding α and β values (in the

shaded region), a monopolist using the secondary market model can decrease piracy

by sacrificing some of its revenue but still make a higher revenue than the 2-price

model.

4.3.2 Piracy in Period 1

In this section, we present a general model of piracy without any restrictions on

consumers’ piracy behaviors. Consumers may choose to consume unauthorized copies

either in period 1 or in period 2, depending on their utilities. The utility of consuming
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an unauthorized copy in the first and second period is given in Equation 4.28 and

only in the second period is given in Equation 4.29.

u0p(i, c) > u2p(i, c)

[1 + β (1− α)] (1− δ) v1(i)− c > β (1− δ) v1(i)− βc

Considering these utility functions, we can say that a consumer will always choose

to pirate a product in the first period rather than in the second period if he finds it

optimal to pirate the product, since the utility of consuming the unauthorized copy

in the first period is always greater than the second period utility. Therefore, we

generalize the utility of pirating a product as:

up(i, c) = [1 + β (1− α)] (1− δ) v1(i)− c (4.42)

Let us examine how piracy changes the market equilibrium in the 2-price model

and the secondary market models if piracy is observed in the first period.

4.3.2.1 Two-Price Model with Piracy in Period 1

To identify which consumers will possibly choose to consume unauthorized copies,

we first have to know the slope of the value curve of consuming an unauthorized

copy. We know that the value curve of pirating a product should be always below the

value curve of buying the product in period 1 and keeping it in period 2 (v0), since

[1 + β(1 − α)]v1(i) > [1 + β(1 − α)]1 − δ)v1(i). Therefore, there are three possible

positions where the value curve of piracy can be located: It can be between v0 and v1,

between v1 and v2, and below v2. However, cases are exactly the same for the 2-price
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model if the value curve of piracy is below the value curve of buying the product in

period 1 (v1) or above it. So, this leaves us with two possible cases: The piracy value

curve may be between the value curve of buying in period 1 and the value curve of

buying in period 2, or below the value curve of buying period 2. Figure 4.12 shows

these two possible cases where the value curve of piracy may be located relative to

the other value curves.

P

i
1q1 q1 + q2

v0

v2

I&II

III

Figure 4.12: Value Functions for the 2-Price Model

Assuming that the position I denotes the region between v0 and v1, and the

position II denotes the region between v1 and v2, when the slope of the piracy value

curve (vp) is greater than the value curve of consuming the product in the second

period (v2), the piracy value curve is located at either in position I or II. Since the

piracy value curve being in position I or II does not change anything for the 2-price

model, we combine these cases and call this position and case I&II. For the position

I&II, we must have the inequality, (1 + β(1− α))(1− δ) > β, which gives us:

δ <
1− βα

1 + β(1− α)
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If the constant cost of piracy (c) is zero or very small, the utility of consuming the

product in period 2 will never be greater than the utility of pirating the product for

all i ∈ [0, 1]. In this case, there will be only three types of consumers in the market:

consumers who buy in the first period and keep in the second period, consumers who

pirate, and consumers who do nothing. If c is high enough to push the utility of

pirating below the utility of buying in period 2 for some consumers, we will have four

groups of consumers in the market: consumers who buy in the first period and keep in

the second period, consumers who pirate, consumers who buy in the second period,

and consumers who do nothing. Figure 4.13 shows the utilities of three possible

actions and the market segmentation. In this case, consumers should be located

along the consumer continuum i in the following order: buyers in period 1, pirates,

buyers in period 2, and those who do nothing.

q1 q1 + r q1 + q2 + r i

u0

up

u2

$

Figure 4.13: Utility Functions and Market Segmentation in the 2-Price Model (Case
I & II)
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When the value curve of piracy is at position III, δ is greater than 1−βα

1+β(1−α)
. In

this case, pirates should be located between q1 + q2 and 1 (right hand side of the

buyers in period 2) on the consumer axis i, which is similar to the case of piracy in

period 2 discussed in the previous section. Figure 4.14 shows the consumer segments

depending on their optimal actions.

Buy in period 1 Buy in period 2 Do nothing i

0 1q1 + q2 q1 + q2 + r

Pirate

q1

Figure 4.14: Market Segmentation in the 2-Price Model (Case III)

4.3.2.2 Secondary Market Model with Piracy in Period 1

In the secondary market model, the value curve of pirating a product should be

again below the value curve of buying the product in period 1 and keeping it in period

2 (u0). Hence, there are three possible piracy scenarios for the secondary market

model if consumers can acquire unauthorized copies in the first period. Depending

on the value of δ, the value curve of piracy will be at positions I (between v0 and v1),

II (between v1 and v2) or III (below v2) in Figure 4.15. It also should be noted that

in the presence of piracy in period 1, there is still an equilibrium price which clears

the secondary market. Therefore, our market equilibrium condition (q0 = q1 − q2)

should be true for all possible cases. Piracy offers the most value when the piracy

value curve is located at position I in Figure 4.15. When vp is at position I, the slope

of piracy value curve ((1 + β(1− α))(1− δ)) should be greater than the slope of the

value curve of consuming the product in period 1 (the slope of v1 is 1). Then, we

obtain:
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Figure 4.15: Value Functions for the Secondary Market Model

δ <
β(1− α)

1 + β(1− α)

In this case, if c is zero or very small, the utility curve of piracy is always above

the utility curves u1 (buying in period 1 and selling in period 2) and u2 (buying in

period 2). Therefore, there will be no consumer activity in the secondary market.

If c is high enough to push the utility curve of piracy below to u1 and u2 for an

interval along i, there will be some consumers who find optimal to buy and sell in

the secondary market. Then, there is a certain range of δ and c values which will

create five different consumer segments in the following order along the consumer

continuum i: consumers who choose to buy the product in period 1 and keep it in

period 2, consumers who choose to pirate the product, consumers who choose to buy

the product in period 1 and sell it in period 2, consumers who choose to buy the

product in period 2, and consumers who choose to do without the product. If there

are five consumer segments along the consumer axis, we should have four marginal

consumers which will separate these segments (See Figure 4.16).
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q0 q0 + r q1 + r q1 + q2 + r i

u0

up

u1

u2

$

Figure 4.16: Utility Functions and Market Segmentation in the Secondary Market
Model (Case I)

If δ is greater than β(1−α)
1+β(1−α)

but smaller than 1−βα

1+β(1−α)
, vp is located at position II,

between v1 and v2. For zero or very small c, the piracy value curve is always above

the value curve of buying in period 2. So, there will be no buyers in the secondary

market. This also negatively affects the consumers who find optimal to buy in period

1 and sell in period 2. Since there will be no buyers in the secondary market, none

of the consumers will consider selling the product in the secondary market. If c is

high enough to push the piracy value curve below to v2, some consumers would find it

optimal to buy in period 2 using the secondary market. Figure 4.17 shows the market

segmentation for this case in which different consumer segments will be located along

the consumer axis in the following order: consumers who choose to buy the product in

period 1 and keep it in period 2, consumers who choose to buy the product in period

1 and sell it in period 2, consumers who choose to pirate the product, consumers who

choose to buy the product in period 2, and consumers who choose to do without the
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product.

Buy new and keep Buy new and sell Buy used Do nothing i

0 1q0 q1 + r q1 + q2 + r

Pirate

q1

Figure 4.17: Market Segmentation in the Secondary Market Model (Case II)

If δ is greater than 1−βα

1+β(1−α)
, piracy offers the least value among all options for

consumers and the value curve of piracy is at position III in Figure 4.15. In this

case, consumers who will choose to pirate the product are located after the buyers in

period 2. The order of five consumer segments and four marginal consumers along

the consumer continuum i are shown in Figure 4.18: consumers who choose to buy

the product in period 1 and keep it in period 2, consumers who choose to buy the

product in period 1 and sell it in period 2, consumers who choose to buy the product

in period 2, consumers who choose to pirate the product, and consumers who choose

to do without the product.

Buy new and keep Buy new and sell Buy used Do nothing i

0 1q0 q1 + q2 q1 + q2 + r

Pirate

q1

Figure 4.18: Market Segmentation in the Secondary Market Model (Case III)

Table 4.3 summarizes the required δ values for different cases of piracy in period 1

in the 2-price and the secondary market models. We next compare the performances

of both models in the presence of piracy in period 1. Solutions for optimal quantities

and prices for all cases in both models are provided in Appendix A. Model results for

piracy in period 1 for various δ and c values are given in Figures 4.19-4.23. Revenues,

piracy levels and revenues for equal piracy levels in the 2-price model and in the
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secondary market model are compared for 3 different c values (low, moderate and

high) for each given δ.

Figures on the left-hand side (subfigures a, c and e) demonstrate the comparison

of revenues and piracy levels in the 2-price and the secondary market model for a

given δ and c. Let R denote the revenue in the 2-price model and Rs denote the

revenue in the secondary market model. Similarly, let r denote the piracy level in

the 2-price model and rs denote the piracy level in the secondary market model. In

subfigures a, c and e of Figures 4.19-4.23, revenue is higher and piracy is lower in the

secondary market model than in the 2-price model in red regions (Rs > R and rs < r).

So, the red zone represents the values of α and β parameters where the secondary

market model performs better in revenue and piracy than the 2-price model. In green

regions, both revenue and piracy are higher in the secondary market model than in

the 2-price model (Rs > R and rs > r). It means that the secondary market model

outperforms the 2-price model for only revenue. Finally, both revenue and piracy

are lower in the secondary market model than in the 2-price model in blue regions

(Rs < R and rs < r). So, the secondary market model performs better only in piracy

in blue regions. Color coding of the figures is given in Table 4.2.

Table 4.2: Color Coding

Rs > R Rs < R

rs < r Red Blue

rs > r Green White

Additionally, each figure is divided into two or three zones by black colored bor-

ders. These zones represent the corresponding cases for each model. For instance,

in the top-left zone of Figure 4.19, both models are in Case I. In the bottom-left
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zone, both models are in Case II. It should be noted that Cases I and II are the same

for the 2-price model (labeled as Case I&II). The small zone in the top-right corner

indicates that Case III should be applied for the optimal solution of the secondary

market model. However, the 2-price model is still in Case II since there is not a third

case for the optimal solution of the 2-price model. It should also be noted that as

δ increases, the area of Case III expands and the area of Case I shrinks. When δ is

0.5 or higher, there are only two possible cases (Case II and III) left, since Case I is

no longer possible for both models. When Case I disappears, the top zone represents

Case III and the bottom zone represents Case I (See Appendix A for the optimal

solutions for both models in each case).

Figures on the right-hand side (subfigures b, d and f) compare revenues in the

2-price model and in the secondary market model for various δ and c values when

piracy levels are equal to each other in both models. Regions shaded in gray denote

where the secondary market model generates more revenue than the 2-price model

when the piracy level is the same in both models (Rs > R and rs = r). In the shaded

regions, a monopolist can decrease the piracy level by decreasing its prices in the

secondary market model but still can keep its revenue above the 2-price model. Since

the functions are not as well-behaved as in the case without piracy or in the case

with piracy in period 2, it is difficult to observe a precise behavior of the secondary

market model performance for different parameters (α, β, δ and c).

However, it can be roughly said that secondary market model generates more

revenue and decreases the level of piracy for low c values (c = 0.01) when both models

are in Case III (top-right zone in the figures). This region increases with δ, which

means that when Case III is applied to the secondary market model, its performance

is better for high δ values. For moderate c values (c = 0.05), the secondary market

model performs better in revenue and piracy than the 2-price model for high α values.
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This region also expands with δ. For high c values (c = 0.1), we again observe a better

performance for the secondary market model for high α. When models are in Case

II and α is high, the secondary market model performs better only in revenue for

low β. As β increases, the secondary market model starts to perform better in both

revenue and piracy. Regions where the secondary market model dominates for high

c values also expand with δ. In result, the secondary market model is superior to the

2-price model when the cost of piracy is high. For instance, when δ is 0.1 and c is

0.01, the 2-price model dominates almost everywhere in the α-β parameter space. On

the other hand, when δ is 0.9 and c is 0.1, the secondary market model completely

dominates the 2-price model in revenue and piracy performance.

Table 4.3: Required δ Ranges for Possible Cases of Piracy in Period 1

Case I Case II Case III

Two-Price Model δ < 1−βα
1+β(1−α) δ < 1−βα

1+β(1−α) δ > 1−βα
1+β(1−α)

Secondary Market Model δ <
β(1−α)

1+β(1−α)
β(1−α)

1+β(1−α)δ < 1−βα
1+β(1−α) δ > 1−βα

1+β(1−α)
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(a) Revenue and Piracy Comparison
when c = 0.01

(b) Revenue Comparison for Equal
Piracy when c = 0.01

(c) Revenue and Piracy Comparison
when c = 0.05

(d) Revenue Comparison for Equal
Piracy when c = 0.05

(e) Revenue and Piracy Comparison
when c = 0.1

(f) Revenue Comparison for Equal
Piracy when c = 0.1

Figure 4.19: Model Results when δ = 0.1
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(a) Revenue and Piracy Comparison
when c = 0.01

(b) Revenue Comparison for Equal
Piracy when c = 0.01

(c) Revenue and Piracy Comparison
when c = 0.05

(d) Revenue Comparison for Equal
Piracy when c = 0.05

(e) Revenue and Piracy Comparison
when c = 0.1

(f) Revenue Comparison for Equal
Piracy when c = 0.1

Figure 4.20: Model Results when δ = 0.3
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(a) Revenue and Piracy Comparison
when c = 0.01

(b) Revenue Comparison for Equal
Piracy when c = 0.01

(c) Revenue and Piracy Comparison
when c = 0.05

(d) Revenue Comparison for Equal
Piracy when c = 0.05

(e) Revenue and Piracy Comparison
when c = 0.1

(f) Revenue Comparison for Equal
Piracy when c = 0.1

Figure 4.21: Model Results when δ = 0.5
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(a) Revenue and Piracy Comparison
when c = 0.01

(b) Revenue Comparison for Equal
Piracy when c = 0.01

(c) Revenue and Piracy Comparison
when c = 0.05

(d) Revenue Comparison for Equal
Piracy when c = 0.05

(e) Revenue and Piracy Comparison
when c = 0.1

(f) Revenue Comparison for Equal
Piracy when c = 0.1

Figure 4.22: Model Results when δ = 0.7
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(a) Revenue and Piracy Comparison
when c = 0.01

(b) Revenue Comparison for Equal
Piracy when c = 0.01

(c) Revenue and Piracy Comparison
when c = 0.05

(d) Revenue Comparison for Equal
Piracy when c = 0.05

(e) Revenue and Piracy Comparison
when c = 0.1

(f) Revenue Comparison for Equal
Piracy when c = 0.1

Figure 4.23: Model Results when δ = 0.9
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4.4 Concluding Remarks

In this chapter, we develop an analytical model for the proposed dual-channel

distribution strategy (the secondary market model) which employs both a primary

and a secondary market and compared it with a benchmark model (the 2-price model)

which employs a traditional distribution strategy. The analytical model considers that

there are two time periods for the consumption of a digital product and a monopolist

who provides this product.

First, we provide an existence result for competitive secondary market pricing

under general value functions. We show that when the price in the first period and

the commission charged in the secondary market are within the desired ranges, there

is a unique competitive secondary market price in the second period which clears the

market.

Then, we compare total revenues generated and total number of quantities sold in

the proposed model and in the benchmark model without considering piracy. Results

show that the secondary market model makes more revenue than the 2-price model

for most possible cases. The benchmark model performs better only when a product

loses almost its entire value in the second period (very high α) and consumers are

extremely patient to buy the product (very high β). On the other hand, except a

small number of cases, the number of quantities sold in the 2-price model is greater

than in the secondary market model. We also looked at revenues when both models

sell the same number of quantities. For moderate α, the secondary market model

makes more revenue when the market coverage is the same in both models.

Last, we consider two different cases of piracy: when piracy is allowed only in

the second period and when piracy is allowed in the first period. When piracy is

only observed in the second period, results are almost the same as the case without

piracy. Revenues are higher, but more piracy is observed in the secondary market
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model for most of the cases. We also check revenues in both models for equal levels

of piracy. Again, the secondary market model performs better for moderate α values

when same level of piracy is allowed in both models. In the last section, we compare

the performances of two models in the presence of piracy in the first period and

provide the parameter ranges where the secondary market model outperforms the

2-price model.

The analytical model has several limitations. First, the model does not distinguish

between copyright owners and retailers of copyrighted products. The provider of

the original copyrighted product which is often the retailer or the distributor does

not pay any royalty fees to the copyright owner. Therefore, the model does not

consider the price and profit optimization of copyright holders in selling the product to

intermediaries. Second, cost of piracy is assumed to be proportional to the consumer’s

value for the product. While certain piracy costs such as value degradation of the

product change with consumer valuations, some cost items related to piracy may

be independent of how consumers value the product. Additionally, considering the

current technology and advanced file compressing methods, some product types may

not lose any value in their qualities when copied. Last, the model considers only two

time periods. A more comprehensive model which considers an infinite or indefinite

horizon for the lifetime of a product may provide a better insight for the profitability

of secondary markets for digital goods.
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CHAPTER V

Digital Piracy Experiment

In this chapter, a behavioral intention model is used to test the anti-piracy perfor-

mance of the proposed distribution and pricing mechanism, and to compare it with

a traditional business model using an experiment. The research model is based on

expected utility theory (von Neumann and Morgenstern 1944; Bernoulli 1954), equity

theory (Adams 1965) and the theory of planned behavior (Ajzen 1985). The theory

of planned behavior (TPB) has been applied to the context of piracy of various in-

formation goods to explain the factors that affect users’ decisions whether or not to

pirate. Such examples include software piracy (Lin et al. 1999; Peace et al. 2003),

digital music piracy (Kwong and Lee 2002; D’Astous et al. 2005; Coyle et al. 2009;

Plowman and Goode 2009; Wang et al. 2009), digital movie piracy (Wang 2005),

and digital piracy without specifying the product or industry (Al-Rafee and Cronan

2006; Cronan and Al-Rafee 2008). These studies have found that main constructs

of the TPB (attitude toward piracy, subjective norms and perceived behavioral con-

trol) significantly influence individuals’ intentions to illegally download digital goods.

Besides the main constructs of the TPB, two important additional factors used to

explain piracy in TPB-based models are computer individuation and perceived equi-

table relationship. Lin et al. (1999) stated that computer deindividuation, a feeling
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of enstranged or separated from others while using a computer, could function as a

catalyst for engaging in piracy, since the user works with a computer anonymously

most of the time. While Lin et al. (1999) used computer deindividuation to measure

perceived behavioral control with computer self-efficacy, Kwong and Lee (2002) in-

cluded this construct into their models as an interaction variable which moderates the

relation between subjective norms and intention to pirate. Perceived equitable rela-

tionship is defined as the perceived fairness of a transaction for both parties involved

in a social exchange (Adams 1965). It was first used by Glass and Wood (1996) in the

context of software piracy. Some other studies applied this idea to the online music

context and found that a perceived equitable relationship between an individual and

the music copyright holder affect the attitude of an individual and his/her intention

to illegally download online music. If an individual perceives an inequity or an un-

fairness in the exchange with the copyright owner, this inequitable relationship will

lead to more positive attitudes towards music piracy (Kwong and Lee 2002; Plowman

and Goode 2009; Coyle et al. 2009).

A behavioral intention model is selected for this study because of two main reasons.

First, secondary markets for digital goods do not currently exist, so there is no actual

data that can be collected from any system using such a model. Second, it is very

difficult, if not impossible, to capture the perceived fairness of a transaction (one of

the main constructs in our study) with an analytical economic model.

5.1 Research Model and Hypotheses

In this study, a behavioral intention model designed to explain digital piracy be-

havior is used as a basis to examine the effect of the proposed dual-channel model

on digital piracy. Our theoretical model (Figure 5.1) posits that the availability of

a secondary market for digital product transactions among consumers affects con-
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sumers’ intention to pirate. Furthermore, the effect of secondary market availability

on piracy intention is mediated by the perceived equitable relationship and attitude

toward digital piracy. In addition, the value of the product for a consumer moderates

the effect of the dual channel model use on the perceived equitable relationship, which

has a direct effect on the intention to download digital products illegally. We develop

the rationale for these relationships below.

Attitude Toward

Piracy

Availability of

Secondary Markets

Product Valuation

Intention to Pirate

Perceived Equitable

Relationship

H1

H2

H4b

H4a

H5 H3

Figure 5.1: Research Model

5.1.1 Intention

Behavioral intention indicates an individual’s readiness to perform a specific actual

behavior. The TPB suggests that an individual’s intention captures the motivational

factors that influence actual behavior (Azjen 1991). In this study, we measure be-

havioral intention rather than actual behavior, which is consistent with much of the

research in the IS literature.

5.1.2 Attitude

According to Ajzen (1985), human behavior is guided by behavioral beliefs, nor-

mative beliefs and control beliefs. Behavioral beliefs refer to beliefs about possible
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consequences of behavior and evaluations of these consequences. These beliefs pro-

duce an attitude toward the given behavior (Azjen 1991). Attitude toward behavior

refers to the degree to which the individual has a favorable or unfavorable evaluation

of the particular behavior. It has been acknowledged as one of the most important

constructs in social psychology and one of the most significant factors explaining

behavioral intention (Cronan and Al-Rafee 2008). Peace et al. (2003) found that

attitude had the strongest effect on intention to pirate software. Therefore, we pro-

pose that individuals with a more favorable attitude toward digital piracy will show

a greater intention to download digital products illegally.

Hypothesis 1: Attitude toward digital piracy positively affects intentions of

individuals to pirate digital products.

5.1.3 Perceived Equitable Relationship

Equity Theory (ET) was first introduced by John Stacey Adams to explain an

individual’s relational satisfaction in terms of perceptions of fair or unfair distribu-

tions of resources within interpersonal relationships (Adams 1965). ET describes an

individual’s desire to search for equity or fairness in social exchanges and states that

individuals determine the equity of fairness of an exchange with others by evaluating

their inputs and rewards in comparison to others’ inputs and rewards (Glass and

Wood 1996). A fair exchange or an equitable relationship exists when the individual

perceives that both sides in an exchange receive relatively fair returns for the efforts or

resources that they put into the exchange. Homans (1961) describes this relationship

with the following formula:

OutcomesA

InputsA
=
OutcomesB

InputsB
(5.1)
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where outcomes are perceived as positive or negative consequences that individuals

will receive from a relationship and inputs are perceived as contributions that indi-

viduals make to the relationship. When individuals perceive that the equation above

has an inequity not in their favor, they will become distressed and will be motivated

to reduce the inequity. The individual A in Equation 5.1 decides to engage in an

exchange with individual B by considering how he perceives the rewards and costs

that both parties will receive from the exchange. If an individual finds the exchange

unfair, s/he will attempt to equalize the outcome/input ratios of both parties of the

exchange by taking certain actions which may increase his outcome/input ratio, or

decrease the other party’s outcome/input ratio or both.

Glass and Wood (1996) used this theory to explain the act of software piracy

among individuals by examining the equity of the relationship between two individuals

engaging in an illegal transaction of software. They proposed that if an individual

perceives the ratios of outcomes to inputs of both parties to be equitable or fair, the

individual will be more likely inclined to illegally provide the software to the other

individual. If not, he will be more likely to refrain from being a part of the exchange.

They also identified some internal and external factors that can affect perceptions

of equity between two parties engaging in software piracy: cost of acquiring the

software legitimately, perception of the favorable social outcomes produced by the

exchange, debt perceived to be owed to the other party, promise of repayment by the

other party, perceived financial difficulty of the other party, and perceived negative

outcomes related to the exchange.

The same idea can be used to examine the equity of the relation between consumers

and copyright owners in the context of digital piracy. Exchange theory states that an

exchange between a buyer and a seller is successful only if both parties “perceive that

what was received and rendered in the exchange is that which has been stipulated as
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the terms of exchange” (Houston and Gassenheimer 1987). The prevalence of digital

piracy can be a result of perceived unfair treatment and misinterpreted expectations

among consumers and sellers (Coyle et al. 2009). High prices, low-quality services

and limited product usage after purchasing are examples of factors that can lead to

the perception of an unfair environment and discourage consumers from participating

in legitimate digital good markets. Consumers who believe that an inequitable rela-

tionship exists in legal digital good transactions can walk away from the legitimate

markets for digital products and consider piracy as an alternative way to acquire the

product, where the outcome/income ratio is in their favor. Previous studies (Kwong

and Lee 2002; Plowman and Goode 2009) applied this idea to the online music context

and found that a perceived equitable relationship between the consumer and music

copyright holder affects the attitude of the individual toward piracy and his/her in-

tention to pirate digital music. If an individual perceives an inequity or an unfairness

in the exchange with the copyright owner, this inequitable relationship will lead to

more positive attitudes towards music piracy. Both studies found that the lack of a

perceived equitable relationship between consumers and copyright owners positively

affects consumers’ attitudes toward music piracy, but did not find any empirical evi-

dence for the direct relationship between perceived equitable relationship and piracy

intentions. Moreover, Coyle et al. (2009) used the same factor in their study with a

different term “consumer equity and feeling ripped-off”. They argue that “consumers

who perceive negative treatment at the hands of record companies will be more likely

to engage in music piracy”. Therefore, we propose that if an individual perceives the

transaction of a digital good on a legitimate market to be fair, he will foster a more

negative attitude toward piracy.
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Hypothesis 2: Perceived equitable relationship among individuals and copyright

owners negatively affects attitudes of individuals toward digital

piracy.

5.1.4 Product Valuation

According to expected utility theory, a rational decision maker chooses an action

which maximizes his or her expected utility, when faced with risky or uncertain choices

(Bernoulli 1954). The individual making the decision compares the possible choices

by weighing the potential outcome of each alternative, considering the expected costs

and benefits, and their respective probabilities. Therefore, economic factors such

as cost, benefits and income have a critical impact on someone’s decision-making.

For instance, annual income of individuals have been found to be inversely related

to digital piracy (Cheng et al. 1997; Bagchi et al. 2006). Product pricing has also

been found to affect consumers’ intention to pirate digital materials (Cheng et al.

1997; Bhattacharjee et al. 2003; Peace et al. 2003). These costs and benefits used

in utility functions representing consumer preferences do not have to be monetary.

Non-monetary examples include product enjoyment, psychological costs, punishment

costs or search costs.

Individuals have three possible courses of action to take when faced with the

decision of acquiring digital material: purchase the digital good, pirate the good, or

do without the good. Each of these actions can be represented by an expected utility

which is a function of benefits and costs generated by the corresponding decision.

Naturally, a rational individual will prefer to pirate the good if the expected utility

of pirating the product is positive and greater than the expected utility of purchasing

it. Conner and Rumelt (1991) characterized the decisions of consumers whether to
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buy or pirate a product with the following equations:

BUY if p ≤ min(v, c)

PIRATE if c < min(v, p)

DO WITHOUT if v < min(c, p)

where c is the cost of piracy for an individual, p is the price of the product and v

is use-value of the original copy of the product to an individual or the reservation

price which is defined as the maximum price a buyer is willing to pay for a good

or service. It can be seen in the equations above that if we fix p and c for a given

product, increasing v will yield to more “buy” decisions. Consumers will be more

likely to buy a product instead of pirating if they place a high value on it. Expected

utility theory has been widely used by analytical studies in the area of digital piracy

(Sundararajan 2004a; Chellappa and Shivendu 2005; Bae and Choi 2006; Jain 2008;

Khouja and Rajagopalan 2009). Considering piracy decisions of consumers, most of

the previous analytical work formulates that a consumer will pirate the product if

and only if:

Vo − Po < Vp − Cp (5.2)

where Vo and Vp denote the values placed by the consumer on the original copy and

the pirated copy of the product, respectively, Po is the price of the original copy of the

product and Cp is the total cost of pirating the product, including moral, punishment

and search costs. Bhattacharjee et al. (2003) found that consumers with a high

value for a product typically tend to purchase rather than to pirate. Moreover, Holm

(2003) showed that low-valuation consumers are more prone to pirate digital goods

than consumers with higher valuations. Therefore, we hypothesize that consumers

carrying higher valuations for the product will be less likely to pirate the product.
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Hypothesis 3: Value of a product for individuals negatively affects intentions

of individuals to pirate that product.

5.1.5 Secondary Markets for Digital Goods

Resale of products through secondary markets has an important effect on their

distribution, production and pricing. Secondary markets have always been perceived

as a threat by manufacturers, producers and copyright owners because of their sub-

stitution effects and potential detrimental effects on market power of monopolies

(Bulow 1982). Reducing the durability of the good (Bulow 1982) or restricting the

second-hand market (Liebowitz 1982) have been suggested to avoid competition from

secondary markets. Miller (1974) argued that a monopolist should increase prices

for new-goods in order to maximize its profits due to the availability of second-hand

markets. However, a number of previous studies have demonstrated that producers

may benefit from secondary markets. First, Liang (1999) showed that the presence

of a secondary market makes firms commit to a production sequence because of the

available substitutes in the secondary market. Second, there is a sorting benefit of

the use of secondary markets (Anderson and Ginsburgh 1994). Secondary markets

increase the efficiency of the allocation of new and used products among consumers

with heterogeneous product values. The possibility of reselling past purchases raises

the willingness of consumers to pay since they are able to make profits by selling the

products to other consumers with lower willingness to pay. In this way, firms can

charge higher prices and earn more profits by employing indirect price discrimination

(Chen et al. 2008).

If we consider that a monopolist coordinates the secondary market with its primary

market for digital goods as in the proposed model, he can also collect revenue from

the secondary market by charging royalty fees for each transaction among consumers.
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Therefore, the monopolist increases not only its profits, but also the percentage of

consumers who use legitimate copies by either purchasing from the primary market

or the secondary market. Implementing a secondary market makes original copies

of products more attractive to purchase for more consumers, which leaves less room

for piracy. For a simple demonstration, let us group consumers on the market for a

product into three categories: Low-valuation, medium-valuation, and high-valuation

consumers. If we modify Equation 5.2 in Section 5.1.4, in the presence of a secondary

market, an individual will pirate the product if and only if:

Vo − Po + Pe < Vp − Cp ∧ Vo − Pe < Vp − Cp (5.3)

where Pe is the expected price of reselling the product on the secondary market. Now,

consumers have two markets offering different prices, Po and Pe, in which to purchase

the product. We assume that high-valuation consumers never pirate since they place

a high value on the product that always makes the right-hand side of the inequality

larger than the left-hand side. For medium-valuation consumers, Pe increases the

utility of purchasing the product from the primary market. Therefore, buying the

product from the primary market will be more profitable than pirating it for some

medium-valuation consumers. For low-valuation consumers, who are generally con-

sidered the biggest source of piracy, the expected price of reselling the product may

not be enough to raise the utility of buying the product on the primary market above

the utility of pirating it. However, they can move to the secondary market and find

it more profitable to buy the product from price Pe rather than to pirate it. In either

case, the availability of a secondary market will capture some of the former pirates

and entice them to purchase the product from either primary or secondary market,

which will decrease the level of piracy for that product. Hence, we hypothesize that:
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Hypothesis 4a: The availability of a secondary market for digital goods nega-

tively affects intentions of individuals to pirate those goods.

The first sale doctrine in the Copyright Act of 1976 (17 U.S.C. §109) allows con-

sumers who have purchased a copyrighted physical product legitimately to resell these

products without asking for permission or paying a royalty fee to the copyright owner.

Therefore, consumers can resell their physically packaged copyrighted products on

secondary markets without any legal issues and make small profits. The ability of

selling a used product increases the possibility of making a purchase on the primary

market since it creates more value for the product by adding an expected revenue to

the consumer utility coming from the resale of the product on a secondary market.

Furthermore, lower prices on secondary markets allow low-valuation consumers to

buy used products, making secondary markets a win-win platform.

Reselling digital content is a new idea and there is currently a debate on whether

the first sale doctrine extends to digital material. For information products, the

exclusive right to distribute copies of a copyrighted product is given only to the

copyright owner (17 U.S.C. §106). However, the right to distribute is limited by the

first sale doctrine. The copyright holder’s exclusive right to vend applies only to the

initial sale and ends once that copy is sold, as long as no additional copies are made

(17 U.S.C. §109). So, the first sale doctrine can only be applied to the first resale of the

copyrighted product without keeping a copy of the original product. Furthermore, the

subsection 109(a) of the Act states that one with a legitimate copy of a copyrighted

work “is entitled to dispose of [the work] by sale, rental, or any other means”. This

is where the problem starts for the applicability of the first sale doctrine to digital

materials. Transferring digital files via a network requires an additional copy of the

file, which would interfere with the redistribution rights of copyright owners.

While it still remains as an untested legal question, there have been a number
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of initiatives regarding the issue. For instance in 2001, the Copyright Office rec-

ommended to Congress that it prevent extending the first resale doctrine to digital

products. However, it is still not clear if a consumer is allowed to legitimately sell a

digital product that s/he owns, and if so, how s/he can do it. George Hotelling, a

web developer, tried to resell a digital copy of a song on eBay that he purchased from

iTunes in 2003 just to see if he could sell his purchased digital song (Hansen 2003).

eBay canceled his auction due to the violation of its listing policies which prohibits all

sales of digital media. Moreover, he was accused of violating Apple’s iTunes Terms of

Service Agreement, which states in Section 13(a) that “You agree not to modify, rent,

lease, loan, sell, distribute, or create derivative works based on the External Services

in any manner,...”. There was no legal platform to execute this transaction and no

way to prove that he did not keep a copy of the product after reselling it.

Another recent example is Vernor v. Autodesk, Inc. case (Liedtke 2009). In

2005, Timothy Vernor purchased a number of copies of AutoCAD software from a

customer of Autodesk, which is the copyright owner of the software, and put those

copies up for auction on eBay. Autodesk claimed that the sale of these copies violated

its exclusive distribution rights under the Copyright Act. Therefore, Vernor filed suit

to ask the court to declare that his sales on eBay could not be considered as an

infringement to copyright. First, the trial court found in Vernor’s favor. Then, after

Autodesk’s review demand, the court reversed and held that he could not rightly

claim that his conduct was protected under first sale doctrine, since “a software user

is a licensee rather than an owner of the copy.” End-User Licensing Agreements

(EULA) state that consumers are not the owners of the product, but only licensees

whose entitlement to use the software is subject to certain restrictions specified by

the copyright owner.

It can be seen in examples above that “buying” digital content is very confusing for

135



consumers. When purchasing a song from iTunes, a consumer has to click on a button

labeled “Buy it”, not “Rent it” or “Buy a License to use it.” Furthermore, a consumer,

who does not want to go through all the trouble of reading pages of user agreement

terms, will never be aware of the fact that he is not the true owner of the product

that he has just “purchased.” On the other hand, a number of marketing slogans

for digital music platforms or devices, such as Apple’s “Touch your music”, “Watch

your music” taglines for its mobile music players, can easily misguide and confuse

consumers, giving the impression that purchased digital music is their property, when

in fact it is not. This confusion created on the part of the consumer may create a

disparity between what consumers expect from digital transactions and what they

actually get from these transactions. This affects consumer perceptions regarding

the fairness of digital transactions. Some consider their music collections or movie

collections to be investments that they can liquidate whenever they want. However,

it is not possible if the collector prefers a digital format for his collection, making the

investment irreversible.

Proponents for a digital first sale doctrine argue that not allowing the resale of

digital goods is not fair for consumers. Fred von Lohhman, a senior staff attorney for

the Electronic Frontier Foundation, stated that (quoted in (Davis 2009)):

We shouldn’t lose our first-sale rights just because the second-hand stores

involved are online...Up to now, there hasn’t been a huge opportunity for

people to spend large amounts of money on digital music, but...some music

fans will have thousands of dollars invested in their digital libraries...It

would be a big change if you weren’t allowed to sell them.

In the absence of a legal platform providing a secondary market for digital goods,

consumers cannot resell their legitimately purchased digital products while having this

ability if they buy the same product in a material form. This issue is more important
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for quickly consumed or one-time usable products. For instance, if an individual

purchases a video game in a physical package, he can resell it by using a number of

available secondary markets. However, if he purchases the same video game digitally

by downloading it from a digital store (such as Playstation Network Store), there is no

option for the buyer other than deleting the video game after consuming it. Copyright

owners do not want consumers to sell their purchased digital goods primarily because

of the concern of keeping the copy after reselling it. Their claim is that there is no

way to prevent them from using the product or to monitor the usage of the product

after the resale. However, this claim also punishes the honest consumers who only

want a fair trade. The lack of technology or an established business model which

can make reselling digital goods possible over a legitimate platform is obviously not

the fault of honest consumers. Therefore, the lack of a legitimate secondary market

for digital goods negatively affects the perceived fairness of exchanges on primary

markets for consumers. Carrell and Dittrich (1978) argued that measuring “fairness”

of the relation is a better way to assess the perceived equity of the exchange. So, it

can be said that if an exchange is perceived as unfair, it indicates that there is an

inequity in the relationship between two parties.

Let us consider a consumer and a monopolist that offers digital products as two

parties of a transaction and place them into Equation 5.1 in Section 5.1.3 to examine

how a secondary market can affect a consumer’s perception about the equity of a

transaction. First, the presence of a secondary market increases the perceived equity

of a relationship for a consumer by increasing his/her expected outcome from the

transaction. Furthermore, consumers making purchases on the secondary market will

be more likely to pay lower prices, which decreases their inputs to the transaction.

Second, a consumer may believe that the monopolist makes unfairly high profits

without providing quality service in the absence of any competition. However, the
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availability of a secondary market will increase the competition and detriment the

market power of the monopolist, decreasing the outcome of the monopolist from the

digital good transactions. This can also change the consumer’s perception about the

equity and fairness of the transaction in a positive way.

Hypothesis 4b: The availability of a secondary market for digital goods will

positively affect the perceived equitable relationship between in-

dividuals and copyright owners.

A secondary market for used-goods is especially useful for low-valuation consumers

since lower prices on secondary markets allow them to buy products. A consumer

with a high value for a product usually finds it more profitable to buy it on a pri-

mary market since his/her valuation is more likely higher than the purchase price

(Conner and Rumelt 1991). However, consumers with low values for a product do

not have a chance to buy and use it in the absence of a secondary market. There-

fore, secondary markets are more attractive for low-valuation consumers and they

may find the absence of a secondary market for digital products unfair. Furthermore,

as a consumer’s valuation for the product increases, he/she will choose to keep the

product instead of selling it on a secondary market, assuming that he/she has bought

the product, since the utility gained from using the product will be higher than the

resale price. If a consumer attaches an extremely high value to a product, he may

never want to sell it. The existence of a secondary market where the product can be

sold does not interest him as much as a low-valuation consumer. Thus, the absence

of a secondary market may not be considered unfair treatment of copyright holders

for high-valuation consumers due to their already-high expected outcomes from the

transaction. We expect that consumers’ valuation negatively moderates the effect of

the presence of a dual channel model on the perceived equitable relationship (fairness
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of the exchange) between individuals and copyright holders, such that the higher the

product value for a consumer, the weaker the relationship between the dual channel

model use and perceived equitable relationship.

Hypothesis 5: Value of a product to individuals will negatively moderate the

effect of the availability of a secondary market for digital goods

on the perceived equitable relationship between individuals and

copyright holders.

5.2 Research Methodology

5.2.1 Experiment Design

The research model (Figure 5.1) was tested using a between-subjects experiment

to examine the effect of the availability of a secondary market for digital good trans-

actions on digital piracy. A total of 475 undergraduate students from a diverse, urban

university were recruited for the experiment. College students represent a significant

market segment targeted by the content industry. Moreover, college students tend to

be more inclined to digital piracy, making them a good group of subjects for our study

(Sims et al. 1996; Gopal and Sanders 2000). Student samples have been previously

used in ethics literature to explain software piracy and ethical behavior (Solomon and

O’Brian 1990; Glass and Wood 1996).

The independent variable, availability of a secondary market for digital goods, in

the research model was manipulated to test Hypotheses 4a, 4b and 5. Subjects were

shown a product randomly selected from a pool of ten products and then asked to

choose an action from a set of possible given options to acquire each product assigned.

The characteristics of the product to be chosen for the study were important to make

the collected data meaningful, given the selected sample. First, the product should
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have a significant demand among the student population. Second, the price of the

product should be high enough to make subjects consider pirating it, yet affordable

to make them consider purchasing it. Most software applications have high prices

for students to afford, so most of the student subjects would choose to pirate or do

without them. Digital music was another candidate, but the common practice of

pirating or purchasing music is downloading individual songs, which are generally

priced at $0.99 or $1.29. So, their low prices might have biased the decision of

subjects. On the other hand, music albums have higher prices which make them a

better candidate than songs. However, a music album is not a single product but

rather a bundle of products. Therefore, subject decisions might have been affected

by certain songs in an album and made them change their decisions. To avoid the

complexity caused by bundling, we selected movies that are not generally bundled

and demonstrate the characteristics that are required for our study.

The actions that subjects chose were used to measure our dependent variable,

intention to pirate. We randomly assigned the subjects to two groups (treatment and

control) depending on the list which included the possible actions that they could

choose to acquire the given product. Both groups were given 4 options to choose

from: Illegally download a digital copy of the product, purchase a digital copy of the

product from either one of the two online stores listed, and do without the product.

The only difference was that the list for the treatment group included a store using

a dual-channel model which coordinates a primary market and a secondary market

for the transaction of digital goods. Action lists assigned to both groups are given in

Table 5.1. Definitions of the hypothetical stores used in the study were given to the

subjects at the beginning of the questionnaire as:

Store A is an online store (iTunes-like) that consumers can buy and download

digital movies for $10. Store B is an online store (iTunes-like) that consumers can
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buy and download digital movies for $11, a slightly higher price than what Store A

offers. Store C is an online store that provides a primary market and a secondary

market for the transaction of digital movies (an eBay- or Amazon-like store for digital

products). Consumers can buy and download digital movies by using the primary

market for a slightly higher price, $12. Additionally, by using its secondary market

consumers can resell the movies that they have purchased before for $5 on average.

When a consumer resells a movie on the secondary market, s/he cannot use the

product anymore.

Table 5.1: Action Lists for the Control and the Treatment Group

Control Group Treatment Group

Illegally download a copy of the
product

Illegally download a copy of the
product

Purchase a legitimate copy of the
product from Store A for $10

Purchase a legitimate copy of the
product from Store A for $10

Purchase a legitimate copy of the
product from Store B $11

Purchase a legitimate copy of the
product from Store C $12

Do without the product Do without the product

For Store A, we selected a price that is commonly practiced by a sampling of

popular digital retailers. We set the price at $10 for Store A. We chose a slightly

higher price, $11, for Store B to represent an alternative online retailer to Store A.

If action lists given to the two groups do not include the same number of available

options, such as three actions for the control group and four for the treatment group,

the difference in the dependent variable between two groups may be explained by the

increase in the number of available options that a subject can choose to perform. To

eliminate this possibility, we add a similar but ineffective store (Store B) which offers

slightly a higher price to the control group’s list to make the number of actions even
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for both groups. Store C represents the dual-channel model proposed in this study.

Chen et al. (2008) stated that a monopolist can charge higher prices for new goods

in the presence of a secondary market. Therefore, we used a higher price for the

primary market of Store C than the prices of other stores, which is $12 and a lower

resale price for its secondary market, which is $5.

After choosing an action to perform for each product given, subjects were asked to

fill out an online questionnaire regarding their online behaviors to measure the other

constructs in the model (perceived equitable relationship, attitude toward piracy,

value of the product). We also measured other factors that have been cited to affect

intention to pirate in our survey. Previous studies demonstrated that males and

young people engage in piracy more than females and older population (Gopal and

Sanders 1998; Bhattacharjee et al. 2003; Gopal et al. 2004; D’Astous et al. 2005;

Coyle et al. 2009). Additionally, it has been found that individuals’ decisions to

pirate are influenced by their intrinsic moral values about piracy and the severity

and probability of the punishment of an illegal action (Hunt and Vitell 1986; Gopal

and Sanders 1997; Al-Rafee and Cronan 2006; Cronan and Al-Rafee 2008; Shang

et al. 2008). Prior research on digital piracy demonstrated that individuals with

stronger ethical concerns regarding piracy show lower intentions to illegally download

digital music (Bhattacharjee et al. 2003), digital movies (Wang 2005) and software

(Gupta et al. 2004). Therefore, we included subjective norms, perceived behavioral

control, deterrent effect of legislations (probability of the punishment of piracy), moral

judgement (moral values about piracy), gender and age as control variables in our

model.
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5.2.2 Instrument

The constructs, “availability of a secondary market” and “intention to pirate”

were operationalized as binary variables. Secondary market transactions were not

available for the control group and were available for the treatment group. If the

subject chose to pirate the product, we coded it as a piracy action. If the subject

chose another option other than doing nothing, it was coded as a non-piracy action.

If the subject chose to do without the product, we removed his/her answers from our

sample since the subject had no interest in the product and did not choose to either

pirate or purchase it. These subjects’ answers were irrelevant to our study and the

results would have biased in the favor of non-pirates if they had not been removed.

The value of the product is a continuous manifest variable and was measured by

asking subjects to assign a maximum price to each product that they are willing to pay

to purchase it. 10 well-known movies were identified with a pilot study. The average

price that consumers are willing to pay for the movies was $9.83 with a standard

deviation of $6.5 in the pilot study, which shows a good variability in consumer

valuations for the selected movies. Considering the probability that a subject had no

idea about the product that s/he was assigned to, we provided a cover of the DVD

format or a poster of each movie including brief information about the product with

which the subject could build an expected value for the product. All information

regarding movies used for the study can be seen in Appendix B.

We adapted established scales from prior literature to measure the latent variables

in our model. Attitude toward piracy, subjective norms, perceived behavioral control

(Taylor and Todd 1995; Kwong and Lee 2002; Al-Rafee and Cronan 2006; Cronan and

Al-Rafee 2008; Plowman and Goode 2009), deterrent effect of legislations and moral

judgement (Al-Rafee and Cronan 2006; Cronan and Al-Rafee 2008) were measured

by the scales developed in previous studies. Since there is no available scale for our
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perceived equitable relationship construct, we had to develop a new one to measure

it. There are three studies which previously used the perceived equitable relationship

construct. However, the scale used by Kwong and Lee (2002) and Plowman and Goode

(2009) measures perceived fairness of piracy to a consumer instead of perceived equity

of the relationship between the consumer and the copyright owner from the consumer

point of view. While they may be related to each other, measuring perceived fairness

of piracy can lead to a high margin of error in results, as a consumer’s perception

of the fairness of piracy may be affected by some other factors such as ethical values

and the deterrent effect of existing legislations regarding piracy. Coyle et al. (2009)

measured this by asking subjects if the products are overpriced which is only one

aspect of the perceived equity of the relationship.

Therefore, we developed a new scale for perceived equitable relationship by mod-

ifying the previous scales to reflect how consumers perceive the equity of the legal

transactions of digital goods rather than how they perceive the fairness of piracy.

Face validity of the new scale was obtained by consulting two senior IS faculty mem-

bers and further validated during a pilot study. All items used to measure each latent

variable use a 7-point Likert scale from ”strongly disagree” (1) to ”strongly agree” (7).

Before asking the questions to measure perceived equitable relationship, we made it

clear in the survey that sellers do not allow consumers to resell their purchased digital

goods, so there is no available legitimate secondary market for digital goods for the

subjects in the control group, and there is an available legitimate secondary market

for the subjects in the treatment group. We also avoided using the terms “piracy” or

“pirating digital goods” and instead used “illegally downloading digital products on

the Internet for free by using file-sharing services” to make subjects feel comfortable

answering the survey questions. Questionnaires also included questions about demo-

graphic information such as gender and age. All of the items of the questionnaire can
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be seen in Table 5.3. Furthermore, all questions and movies used in the survey are

given in Appendix B.

Prior to a full-scale study, we conducted a pilot study with 28 subjects to test the

validity of the scales used and the variance of values of the selected movies for the

study. The Cronbach’s alpha values for all constructs are above the recommended 0.7

value, which indicates good reliability (Nunnally 1967). All measurement instruments

with the pilot test results can be seen in Table 5.2. In addition, the assigned values

to each movie selected showed a good variance, so we retained all movies for our

full-scale study.

5.3 Data Analysis

5.3.1 Sample and Test of Assumptions

Our sample consists of 475 subjects. The sample has 239 females and 236 males,

with an average age of 22.7. We did not ask their incomes or education since all

subjects are undergraduate students at a local university. The sample size is 220 for

the control group and 255 for the treatment group.

We conducted a number of statistical tests to assess the random assignment of

subjects to different experimental conditions. Results of tests show that there were no

significant differences in gender (χ2 = 0.448, p = 0.497), or age (t− stat = 1.030, p =

0.303) between the control and the treatment group. We also looked at the product

assignments to make sure that products were randomly assigned and equally used in

each group. We found no significant difference in products used between the control

and the treatment group (χ2 = 5.231, p = 0.186). The value that subjects assigned to

each product is another important variable in the model since it has a hypothesized

direct effect on the dependent variable. We also found no significant difference in

145



Table 5.2: Pilot Test Results

Construct Cronbach’s Alpha Item Loadings

Attitude Toward
Piracy

0.901

ATT1 0.847

ATT2 0.800

ATT3 0.950

ATT4 0.911

Perceived
Equitable
Relationship

0.897

PER1 0.897

PER2 0.902

PER3 0.882

PER4 0.811

Subjective Norms 0.882

SN1 0.880

SN2 0.942

SN3 0.874

Perceived
Behavioral Control

0.910

PBC1 0.928

PBC2 0.879

PBC3 0.950

Deterrent Effect of
Legislation

0.848

DEL1 0.912

DEL2 0.891

DEL3 0.787

Moral Judgement 0.894

MJ1 0.957

MJ2 0.950

MJ3 0.816

values assigned to products by subjects between the control and the treatment group

(t− stat = 0.935, p = 0.350).

We conducted data analysis using the partial least squares (PLS) path-modeling

algorithm (Chin 1998). Before running the model, we removed the subjects who chose

to “do without the product” as data collected from these subjects are irrelevant to

our study and might have biased the results. Our final sample size is 316, with

144 subjects in the control and 172 subjects in the treatment group. All random
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Table 5.3: Survey Instrument

Construct Scale Items

Attitude Toward Piracy (ATT):

ATT1
Illegally downloading the given digital product on the Internet for free by using file-
sharing services is a good idea.

ATT2
Illegally downloading the given digital product on the Internet for free by using file-
sharing services is a wise idea.

ATT3 I like the idea of illegally downloading the given digital product on the Internet for free
by using file-sharing services.

ATT4 Illegally downloading the given digital product on the Internet for free by using file-
sharing services would be pleasant.

Perceived Equitable Relationship (PER):

PER1 Purchasing a legitimate digital copy of the given product from an online store is not fair
for me.

PER2
Purchasing a legitimate digital copy of the given product from an online store results in
injustice for me.

PER3
Copyright owner of the given digital product does not treat me fairly given the price and
service it offers.

PER4
Copyright owner of the given digital product overcharges me and makes unfairly high
profits given the price and service it offers.

Subjective Norms (SN):

SN1
People who influence my behavior would expect me to engage in illegally downloading
digital products on the Internet for free by using file-sharing services.

SN2
People who are important to me would expect me to engage in illegally downloading
digital products on the Internet for free by using file-sharing services.

SN3
People whom I respect would expect me to engage in illegally downloading digital prod-
ucts on the Internet for free by using file-sharing services.

Perceived Behavioral Control (PBC):

PBC1 I would be able to illegally download digital products on the Internet for free by using
file-sharing services.

PBC2
Illegally downloading digital products on the Internet for free by using file-sharing services
is entirely within my control.

PBC3
I have the resources and the knowledge and the ability to illegally download digital
products on the Internet for free by using file-sharing services.

Deterrent Effect of Legislation (DEL):

DEL1
Existing laws effectively prohibit illegally downloading digital products on the Internet
for free by using file-sharing services.

DEL2
Existing laws provide effective deterrence against illegally downloading digital products
on the Internet for free by using file-sharing services.

DEL3
Existing punishment provided by legislation against illegally downloading digital prod-
ucts on the Internet by using file-sharing services is effective.

Moral Judgement (MJ):

MJ1
I would feel guilty if I illegally downloaded digital products on the Internet for free by
using file-sharing services.

MJ2
Illegally Downloading digital products on the Internet for free goes against my principles
by using file-sharing services.

MJ3
It would be morally wrong to illegally download digital products on the Internet for free
by using file-sharing services.
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assignment tests are also valid for the final sample used for the PLS analysis.

Psychometric properties of the instrument were analyzed to confirm the validity

of our constructs. Table 5.4 shows composite reliabilities, Cronbach’s alpha values

and descriptive statistics of all constructs, and factor loadings of all construct items.

Item cross-loadings are given in Table 5.5. Factor loadings for all constructs are above

the recommended value of 0.7 (Chin 1998) and cross loadings of the items are not

above 0.55, showing good convergent validity. Furthermore, it can be seen in Table

5.6 that average variance extracted value (AVE) for each construct is greater than

the suggested minimum of 0.5 (Fornell and Larcker 1981). We also looked at the esti-

mates for composite reliability for each construct to evaluate the internal consistency.

Composite reliabilities for each construct exceed 0.7 which is the suggested minimum

value for good internal consistency (Hair et al. 1998).

Discriminant validity was confirmed by comparing the square root of the AVE

values of constructs, which are given on the diagonal in Table 5.6, and the correlation

between that construct and other latent constructs. The square root of the AVE of

the constructs ranges from 0.861 to 1, while correlations among constructs do not

exceed 0.53. Furthermore, the square root of AVE for each construct is substantially

higher than the correlation between that construct and all other constructs, indicating

good discriminant validity.

5.3.2 Model Results

We first looked at the descriptive statistics of our dependent variable and examined

the subject decisions under different experimental conditions. Figure 5.2 shows the

decisions of subjects in control and treatment groups. Piracy intention rate decreased

from 39.1% in the control group to 20.4% in the treatment group. Also, subjects who

chose to purchase a legitimate copy of the product constitute 46.7% of the total
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Table 5.4: Scale Reliabilities and Item Loadings

Construct Scale Reliability and Descriptives Item Factor
Loadings

Attitude Toward
Piracy

Composite Reliability = 0.943,
Cronbach’s α = 0.919,
Mean = 3.69,
St. Dev. = 2.04

ATT1 0.911

ATT2 0.858

ATT3 0.927

ATT4 0.893

Perceived
Equitable
Relationship

Composite Reliability = 0.941,
Cronbach’s α = 0.917,
Mean = 4.29,
St. Dev. = 1.89

PER1 0.882

PER2 0.913

PER3 0.908

PER4 0.876

Subjective Norms

Composite Reliability = 0.945,
Cronbach’s α = 0.912,
Mean = 3.01,
St. Dev. = 1.82

SN1 0.911

SN2 0.934

SN3 0.921

Perceived
Behavioral
Control

Composite Reliability = 0.917,
Cronbach’s α = 0.867,
Mean = 4.80,
St. Dev. = 1.95

PBC1 0.923

PBC2 0.863

PBC3 0.874

Deterrent Effect
of Legislation

Composite Reliability = 0.896,
Cronbach’s α = 0.843,
Mean = 3.70,
St. Dev. = 1.85

DEL1 0.861

DEL2 0.917

DEL3 0.803

Moral Judgement

Composite Reliability = 0.916,
Cronbach’s α = 0.863,
Mean = 3.99,
St. Dev. = 1.97

MJ1 0.876

MJ2 0.910

MJ3 0.870
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Table 5.5: Cross Loadings

ATT PER SN PBC DEL MJ

ATT1 0.911 -0.243 0.423 0.358 -0.184 -0.490

ATT2 0.858 -0.265 0.422 0.284 -0.156 -0.428

ATT3 0.927 -0.202 0.472 0.341 -0.150 -0.515

ATT4 0.893 -0.205 0.475 0.372 -0.119 -0.472

PER1 -0.241 0.882 -0.131 -0.003 -0.069 0.034

PER2 -0.222 0.913 -0.086 0.005 -0.116 0.038

PER3 -0.195 0.908 -0.070 0.013 -0.065 0.021

PER4 -0.241 0.876 -0.082 -0.020 -0.054 0.092

SN1 0.436 -0.088 0.911 0.342 -0.106 -0.278

SN2 0.487 -0.096 0.934 0.357 -0.080 -0.287

SN3 0.458 -0.102 0.921 0.356 -0.086 -0.256

PBC1 0.437 -0.005 0.421 0.923 -0.178 -0.320

PBC2 0.260 -0.005 0.264 0.863 -0.114 -0.155

PBC3 0.267 0.005 0.296 0.874 -0.143 -0.206

DEL1 -0.111 -0.024 -0.058 -0.092 0.861 0.211

DEL2 -0.185 -0.110 -0.117 -0.198 0.917 0.280

DEL3 -0.148 -0.115 -0.065 -0.145 0.803 0.233

MJ1 -0.477 0.000 -0.230 -0.252 0.271 0.876

MJ2 -0.548 0.071 -0.314 -0.289 0.235 0.910

MJ3 -0.380 0.069 -0.237 -0.168 0.238 0.870
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Table 5.6: AVE Values and Correlations among Constructs

Constructs AVE ATT PER SN PBC DEL MJ

ATT 0.806 0.898

PER 0.801 -0.253 0.895

SN 0.850 0.499 -0.103 0.922

PBC 0.787 0.378 -0.003 0.381 0.887

DEL 0.742 -0.169 -0.085 -0.098 -0.167 0.861

MJ 0.784 -0.532 0.055 -0.297 -0.269 0.279 0.885

number of subjects in the treatment group, while only 27.3% of the subjects in the

control group chose to buy the product. 25.5% of subjects preferred to buy the

product from Store C (with secondary market support)in the treatment group which

is shown in the striped area of Figure 5.2, and 21.2% of subjects chose Store A

(without secondary market support) for their legal purchases.

Figure 5.3 shows the breakdown of consumer decisions in the treatment group.

It can be seen in the figure that the average of product valuations by subjects who

chose to do business with Store C are lower than those of subjects who decided to

purchase from Store A. Subjects who chose to pirate the product have lower valuations

than those who chose to purchase the product from either store. Finally, subjects

who chose to do nothing have the lowest valuations. This figure demonstrates that

secondary markets are more attractive for medium-valuation consumers than high-

and low-valuation consumers.

We tested our hypotheses in the research model by the PLS structural model.

The significance of relationships hypothesized was assessed using the bootstrapping

re-sampling method (Tenenhaus et al. 2005). We tested the moderating effect of

consumer’s product valuation by creating an interaction term between availability
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Figure 5.2: Decision of Subjects for Each Group (The striped area denotes the per-
centage of subjects who chose to buy the product from Store C)

of a secondary market and consumer’s product valuation constructs and testing its

relationship with perceived equitable relationship. Figure 5.4 shows that all hypothe-

ses with the exception of H5 are supported by the results of the PLS analysis. The

coefficient between attitude toward piracy and intention to pirate is positive and

significant (β = 0.444, t − stat = 4.01, p < 0.01), indicating support for H1. The

coefficient between perceived equitable relationship and attitude toward piracy is

negative and significant (β = −0.253, t − stat = 2.65, p < 0.01), as is the coefficient

between product valuation and intention to pirate (β = −0.184, t− stat = 2.46, p <

0.01), indicating support for H2 and H3. Results also show empirical support for

H4a as the coefficient between secondary market availability and intention to pirate

(β = −0.163, t− stat = 2.06, p < 0.05) and H4b as the coefficient between secondary

market availability and perceived equitable relationship is positive and significant
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Figure 5.3: Product Valuations in the Treatment Group

(β = 0.542, t− stat = 3.49, p < 0.01). However, the moderating effect of product val-

uation on the relationship between secondary market availability and perceived equi-

table relationship is not found to be significant (β = −0.197, t−stat = 0.69, p > 0.05),

indicating no support for H5. In addition, results show that none of the control vari-

ables have a significant direct effect on the dependent variable, intention to pirate.

Although it is not formally hypothesized in our study, we also looked at the relation-

ship between attitude toward piracy and several control variables. We found that

subjective norms and moral judgement significantly affect attitude toward piracy.

When we included these two relationships into the model, R2 of attitude toward

piracy increased to 45.2% from 6.4%.
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Attitude Toward

Piracy

Availability of

Secondary Markets

Product Valuation

Intention to Pirate

Perceived Equitable

Relationship

0.444∗∗

−0.253∗∗

0.542∗∗

−0.163∗

−0.197
−0.184∗∗

R2 = 21.5% R2 = 6.4%

R2 = 51.1%

∗∗p < 0.01;∗ p < 0.05

Figure 5.4: Results of the PLS Analysis

5.4 Discussion

In this study, we investigated the effect of secondary market presence for digital

good transactions on consumer online behavior. We built a research model based

on previous research on digital piracy to test our hypotheses. Our research model

explains 51.1% of the variance in the intention of individuals to pirate digital content.

We found that secondary market availability influences the perceived fairness of the

legal transactions for digital goods in a positive way, leading consumers to develop

more negative attitudes toward piracy. Most importantly, results showed that the

availability of a secondary market for digital goods significantly decreases the demand

for piracy. While the piracy rate in our control group is 39.1%, we observed a much

smaller piracy rate, 20.4%, in our treatment group. Additionally, our study verified

that how consumers value products has a significant direct effect on their intentions to

pirate digital content. We did not find any empirical support for the moderating effect

of product valuation on consumer perceptions regarding the fairness of the legitimate

exchanges of digital products. While the relation is in the correct direction as we

hypothesized, it is not strong enough to be statistically significant. One of the reasons

of this result might be that subjects did not consider purchasing a digital good as a
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long-term investment and they made their decisions based on their expected short-

term benefits without considering the future benefits of the provided transactions.

This study makes important theoretical contributions to research on digital piracy

by extending the understanding of why people engage in piracy. First, we show that

how consumers perceive the fairness of legal transactions of digital content signifi-

cantly affects their attitudes toward piracy. While the construct perceived equitable

relationship has been used in the piracy literature before (Kwong and Lee 2002; Plow-

man and Goode 2009), previous studies operationalized this construct as the perceived

fairness of pirating digital content for consumers and copyright owners. However, in

this study, we define this construct as the equity of the legal transactions under the

existing platforms and business models from the consumers’ point of view. We devel-

oped a new scale to measure this perceived equity using previous research on equity

theory and social exchange theory. Consumers’ perceptions of the fairness of piracy

and legal transactions in the available digital-good markets may be correlated. They,

however, do not indicate the same perception. While ethical values about piracy may

influence how a consumer perceives the fairness of pirating a product, it is not related

to how he perceives the fairness of available legal transactions of digital goods. This

new construct allows us and other researchers to measure the relationship between

the value proposition offered to consumers in a market and the perceived equity of

transactions among consumers and content sellers in this market.

Second, we introduced an antecedent of perceived equitable relationship, which

involves a certain type of business model and market design coordinating a primary

market and a secondary market for digital goods. Our results show that consumers

perceive the legitimate digital good transactions as more fair when there is an available

second-hand market for digital goods. This increase in positive consumer perceptions

of legal transactions offered by content sellers has an important implication for digital
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piracy. As shown in this study, when consumers perceive that the terms of available

legitimate transactions are not fair or not in their favor, they build a more positive

attitude toward illegal file sharing. A market structure that is perceived as unfair by

consumers may lead to an increase in the demand for piracy by causing consumers

to build more positive attitudes toward piracy. Increasing the value proposition by

enhancing the product experience, extending the product line or employing innovative

pricing has been suggested as a way of mitigating piracy (Bhattacharjee et al. 2009).

This study extends this argument by showing that providing a fair market design

and structure for the transaction of digital goods to consumers is also important.

If consumers think that the transactions offered in a digital goods market is fair to

them and sellers do not make unfairly high profits due to the terms of transactions

and market structure, they may be more willing to purchase the product rather than

pirate it.

Third, based on the expected utility theory, we hypothesized that availability of a

secondary market would significantly decrease the number of illegal downloaders due

to the increasing consumer utilities in the presence of a secondary market. We found

a statistically significant relationship between the intention to pirate and secondary

market availability. Therefore, it can concluded that the availability of a secondary

market increases the expected utilities of legitimate digital good transactions for

consumers and this increase in the expected utilities results in more legal purchases

and less piracy. We also observed that some subjects with product valuations lower

than the net1 cost of the product chose to purchase the product in contrast to what

we had expected due to the expected utility theory. This observation implies that

consumer decisions on whether to buy, not buy or pirate a product do not depend

1Net cost for the control group is the purchase price. Net cost for the

treatment group is the difference between the purchase price and the expected

resale price given that purchase price is always higher than the resale price.
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on only monetary factors (i.e. purchase price and resale price). This study shows

that the perceived fairness of legitimate transactions that consumers are offered may

change how they value products. In the presence of an unfair market environment,

this perceived inequitable relationship between buyers and sellers can either decrease

the product valuations of consumers or create an additional cost for the product

or both, which may convert the potential buyers into pirates. Therefore, product

prices, expected costs and pure product valuations that are independent of the trading

environment are very important considerations for sellers but may not be enough to

explain consumer behaviors.

Our study indicates the importance of secondary markets for an efficient market

and successful exchanges. Consumers may think that the lack of competition from

secondary markets creates an unfair environment in which the monopolist has greater

market power and dominance. Hence, secondary markets can be used as a tool to

remove this injustice perceived by consumers which may lead to more buyers and

less pirates. Furthermore, our results show that medium-valuation consumers value

secondary markets more than low- and high-valuation consumers. On the other hand,

high-valuation consumers mostly chose to purchase the product in a primary market

and low-valuation consumers chose to do without the product or pirate it. This finding

gives a unique insight into the market segmentation for digital goods. However, we

could not find any empirical support for the moderating effect of product valuations

on the relationship between secondary market availability and perceived equitable

relationship. This implies that providing a secondary market does not change how

consumers perceive the fairness of transactions depending on their valuations.

This study confirms again that an individual’s attitude toward piracy significantly

affects his intention to pirate. We also verify that the product valuation of an in-

dividual is an important factor that determines his intention to illegally download
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digital content. On the other hand, we could not find any statistically significant

relationships between our control variables and intention to pirate. The other two

TPB constructs, subjective norms and perceived behavioral control, do not have a

significant direct effect on someone’s intention to pirate. Furthermore, age, gender,

moral judgement and deterrent effect of legislations were not found to significantly

affect consumers’ behaviors, whether to pirate or not. The reasons for this finding

might be that more consumer segments from almost all age groups have started to

use the Internet and Internet tools to acquire and consume digital content. Addition-

ally, there are more tools available to consumers to find and download unauthorized

digital goods on the Internet, which might make piracy a common practice among all

different types of consumers. It is now very easy to find and download an unautho-

rized digital good on the Internet since consumers do not need to have special tools

and information to pirate goods anymore. Hence, factors that have been previously

found to affect a consumer’s intention to pirate do not influence online behaviors of

consumers today.

Our results have important implications for the content industry. To increase the

willingness of consumers to purchase the product, we propose introducing a value-

added service in the form of a secondary market that can increase consumers’ expected

benefits from buying a legitimate copy of the product. Society will always have

a certain level of piracy as it will always have stealing or other crimes despite all

security efforts and punishment measures. Therefore, in order to decrease piracy

levels, content sellers should focus on increasing the product valuations of consumers

instead of imposing preventive and deterrent controls that can decrease the value

of their products (such as punishing their consumers for pirating digital content or

limiting the usage of their products with DRM-like technologies). Furthermore, it has

been argued that a certain amount of piracy for digital goods actually helps copyright
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owners increase their profits since it provides a free circulation of their products within

a network of consumers (Takeyama 1994). Therefore, the main objective of copyright

holders should be to push piracy down to an optimal level and maintain it there. Our

study contributes to the digital piracy literature by proposing a new business model

that utilizes secondary markets for the distribution of digital goods to achieve this

goal.
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CHAPTER VI

Summary and Conclusions

The proliferation of e-commerce and the ability to digitize information goods have

led content creators and retailers to explore innovative pricing policies and distribu-

tion channels for digital goods to increase their profits and compete with traditional

retailers. While uniform pricing and single channel distribution methods still dom-

inate the retail industry for digital content, the Internet and unique characteristics

of digital goods offer more than these traditional policies. This research proposes

that a secondary market model for the distribution and pricing of digital goods by

adding a second distribution channel which functions as a second-hand good market

to the basic distribution model is more profitable than traditional business models for

content creators and providers. Because of the unique characteristics of digital prod-

ucts, electronic business models that have been proved to be successful for physical

products cannot respond to the consumer demand for digital products. Therefore,

buyers and sellers suffer from this unestablished and inefficient nature of markets for

digital products.

Coordinating a primary market where consumers can buy new digital goods and

a secondary market where consumers can buy used digital goods can also be used as

a piracy mitigation mechanism. The model in this study is proposed to encourage
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customers to purchase products legally by promoting the value of the purchasing

service offered by content creators rather than to punish them for pirating products

or to cut their resources used for piracy. We will always have a certain level of piracy

in our community as we will always have stealing or other crimes despite all securities

and punishment laws. Additionally, it has been discussed that a certain amount of

piracy for digital goods actually helps copyright owners increase their profits since it

provides a free circulation of their products within a network of consumers (Takeyama

1994). Therefore, the main objective of copyright holders should be to pull piracy

to an optimal level and maintain it there and this study contributes to the digital

piracy literature by proposing a business model that employs secondary markets for

the distribution of digital goods to achieve this goal.

This research seeks to determine if the proposed model generates more revenue

for content creators and providers than traditional models of pricing and distributing

digital goods, and if the demand for unauthorized copies of products in a market

can be reduced by the use of the proposed business model. To answer the former

research question, we use a market equilibrium model to compare the revenues gen-

erated by the proposed model and a traditional benchmark model in Chapter IV.

Results show that most of the time a monopolist collects greater revenue using the

secondary market model than the benchmark model without considering the piracy.

The benchmark model shows a superior performance only if consumers have a very

high degree of patience to purchase a certain product and this product has a very high

degree of enjoyment deterioration rate, which is a very rare case, if not impossible.

When consumers have the ability to consume unauthorized copies of products, re-

sults do not change for the revenue collection. The proposed secondary market model

outperforms the benchmark model in most cases. The market equilibrium model also

demonstrates that the use of secondary market model leads to higher revenues and
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lower piracy levels for consumers with moderate patience and products with moderate

enjoyment deterioration. As deterioration becomes large, less patience is required for

the secondary market model to dominate in revenue and piracy. Products which in-

tuitively may fit in this category (products for which consumers may be fairly patient

but who quickly tire of the product after purchase) are digitally distributed movies

and video games.

We develop an analytical model for the proposed dual-channel distribution strat-

egy which employs both a primary and a secondary market and compared it with

a benchmark model (the 2-price model) which employs a traditional distribution

strategy. The analytical model considers that there are two time periods for the

consumption of a digital product and a monopolist who provides this product.

First, we provide an existence result for competitive secondary market pricing

under general value functions. We show that when the price in the first period and

the commission charged in the secondary market are within the desired ranges, there

is a unique competitive secondary market price in the second period which clears the

market.

Then, we compare total revenues generated and total number of quantities sold in

the proposed model and in the benchmark model without considering piracy. Results

show that the secondary market model makes more revenue than the 2-price model

for most possible cases. The benchmark model performs better only when a product

loses almost its entire value in the second period (very high α) and consumers are

extremely patient to buy the product (very high β). On the other hand, except a

small number of cases, the number of quantities sold in the 2-price model is greater

than in the secondary market model. We also looked at revenues when both models

sell the same number of quantities. For moderate α, the secondary market model

makes more revenue when the market coverage is the same in both models.
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Last, we consider two different cases of piracy: when piracy is allowed only in the

second period and when piracy is allowed in the first period. When piracy is only

observed in the second period, results are almost the same with the case without

piracy. Revenues are higher, but more piracy is observed in the secondary market

model for most of the cases. We also check revenues in both models for equal levels

of piracy. Again, the secondary market model performs better for moderate α values

when same level of piracy is allowed in both models. In the last section, we compare

the performances of two models in the presence of piracy in the first period and

provide the parameter ranges where the secondary market model outperforms the

2-price model.

To sum up, the proposed secondary market model outperforms the benchmark

model in most cases. The market equilibrium model also demonstrates that the use of

secondary market model leads to higher revenues and lower piracy levels for consumers

with moderate patience and products with moderate enjoyment deterioration. As

deterioration becomes large, less patience is required for the secondary market model

to dominate in revenue and piracy. Products which intuitively may fit in this category

(products for which consumers may be fairly patient but who quickly tire of the

product after purchase) are digitally distributed movies and video games.

Chapter V tests the anti-piracy performance of the proposed secondary market

model with an experimental survey. A behavioral intention model is built based on

the previous piracy literature and used for the experiment. The research model was

tested using a between-subjects experiment to examine the effect of the availabil-

ity of a secondary market for digital good transactions on digital piracy. A total of

381 undergraduate students from a diverse, urban university were recruited for the

experiment. The research model explains 51.1% of the variance in the intention of

individuals to pirate digital content. We found that secondary market availability in-
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fluences the perceived fairness of the legal transactions for digital goods in a positive

way, leading consumers to develop more negative attitudes toward piracy. Most im-

portantly, results showed that the availability of a secondary market for digital goods

significantly decreases the demand for piracy. While the piracy rate in our control

group is 39.1%, we observed a much smaller piracy rate, 20.4%, in our treatment

group. Additionally, our study verified that how consumers value products has a sig-

nificant direct effect on their intentions to pirate digital content. We did not find any

empirical support for the moderating effect of product valuation on consumer per-

ceptions regarding the fairness of the legitimate exchanges of digital products. While

the relation is in the correct direction as we hypothesized, it is not strong enough to

be statistically significant. One of the reasons of this result might be that subjects

did not consider purchasing a digital good as a long-term investment and they made

their decisions based on their expected short-term benefits without considering the

future benefits of the provided transactions.

6.1 Contributions

This research provides an innovative viewpoint for distributing and pricing digital

goods. A market equilibrium model is used to analyze the proposed model’s perfor-

mance. The economic model provides all optimal consumer decisions and optimal

prices employed by a monopolist providing digital goods for various cases. Further-

more, piracy decisions of consumers are incorporated into the economic model. All

possible piracy cases are analyzed, solved and compared with the benchmark model.

The economic analysis of the secondary market model with and without piracy pro-

vides an important step toward understanding the benefits of utilizing second-hand

markets for digital goods. The possible infrastructure examples that can facilitate

resale of digital goods are also demonstrated.
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One of the most important contributions of this research is demonstrating the

conditions under which a secondary market can exist for the transactions of digital

goods. The market equilibrium model provides an existence result for competitive

secondary market pricing under pretty general value functions, not just the uniform

values case which are widely used in the literature. Most importantly, the basic

model used in this research is a dynamic model rather than a static model which

needs to assume an exogenous fraction of consumers perform certain actions such

as participating into various markets. This model type is commonly used in papers

studying information economics in the IS literature. On the other hand, in our

model consumers optimally decide which market to enter, and we endogenously get

the result of how different consumers behave in such a market structure. This is a

valuable contribution over previous IS literature which ties digital goods more closely

to the standard economic model and opens up extensions to longer time horizons

which could prove interesting. Obviously another important focus of our paper is

that we analyze coverage and discuss conditions under which a secondary market can

add both revenue and coverage, which has intuitive implications for piracy which we

later have formalized. Last, the introduction of usage depreciation is a really intuitive

parameter to study in the context of secondary markets and digital goods. We showed

that usage depreciation of goods is so critical that a secondary market does not exist

without it.

The digital piracy experiment makes important theoretical contributions to re-

search on digital piracy by extending the understanding of why people engage in

piracy. First, it shows how consumers perceive the fairness of legal transactions of

digital content significantly affects their attitudes toward piracy by defining a new

scale for the construct “perceived equitable relationship”. Furthermore, the research

model used in the experiment introduces an antecedent of perceived equitable rela-
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tionship, which is a certain type of business model and market design coordinating

a primary market and a secondary market for digital goods. Results show that con-

sumers perceive the legitimate digital good transactions as more fair when there is

an available second-hand market for digital goods. This increase in positive con-

sumer perceptions of legal transactions offered by content sellers has an important

implication for digital piracy. As shown in this study, when consumers perceive that

the terms of available legitimate transactions are not fair or not in their favor, they

build a more positive attitude toward illegal file sharing. A market structure that is

perceived as unfair by consumers may lead to an increase in the demand for piracy

by causing consumers to build more positive attitudes toward piracy. This study

shows that providing a fair market design and structure for the transaction of digital

goods to consumers is as important as the product experience and its price in fighting

piracy.

Additionally, based on the expected utility theory, we hypothesized that availabil-

ity of a secondary market would significantly decrease the number of illegal down-

loaders due to the increasing consumer utilities in the presence of a secondary market

and found a statistically significant relationship between the intention to pirate and

secondary market availability. Therefore, it can concluded that the availability of a

secondary market increases the expected utilities of legitimate digital good transac-

tions for consumers and this increase in the expected utilities results in more legal

purchases and less piracy. We also observed that some subjects with product valu-

ations lower than the net cost of the product chose to purchase the product or vice

versa in contrast to what we had expected due to the expected utility theory. This

observation implies that consumer decisions on whether to buy, not buy or pirate a

product do not depend on only monetary factors (i.e. purchase price and resale price).

This study shows that the perceived fairness of legitimate transactions that consumers
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are offered may change how they value products. In the presence of an unfair market

environment, this perceived inequitable relationship between buyers and sellers can

either decrease the product valuations of consumers or create an additional cost for

the product or both, which may covert the potential buyers into pirates. Therefore,

product prices, expected costs and pure product valuations that are independent of

the trading environment are very important considerations for sellers but may not be

enough to explain consumer behaviors.

This study also indicates the importance of secondary markets for an efficient

market and successful exchanges. Consumers may think that the lack of competition

from secondary markets creates an unfair environment in which the monopolist has

greater market power and dominance. Hence, secondary markets can be used as a

tool to remove this injustice perceived by consumers which may lead to more buyers

and less pirates. Furthermore, both the economic model and the experiment show

that medium-valuation consumers value secondary markets more than low- and high-

valuation consumers. On the other hand, high-valuation consumers mostly chose

to purchase the product in a primary market and low-valuation consumers chose to

do without the product or pirate it. This finding gives a unique insight into the

market segmentation for digital goods. However, we could not find any empirical

support for the moderating effect of product valuations on the relationship between

secondary market availability and perceived equitable relationship. This implies that

providing a secondary market does not change how consumers perceive the fairness

of transactions depending on their valuations.

Our research confirms again that an individual’s attitude toward piracy signifi-

cantly affects his intention to pirate. We also verify that the product valuation of an

individual is an important factor that determines his intention to illegally download

digital content. On the other hand, we could not find any statistically significant
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relationships between our control variables and intention to pirate. The other two

TPB constructs, subjective norms and perceived behavioral control, do not have a

significant direct effect on someone’s intention to pirate. Furthermore, age, gender,

moral judgement and deterrent effect of legislations were not found to significantly

affect consumers’ behaviors, whether to pirate or not. The reasons for this finding

might be that more consumer segments from almost all age groups have started to

use the Internet and Internet tools to acquire and consume digital content. Addition-

ally, there are more tools available to consumers to find and download unauthorized

digital goods on the Internet, which might make piracy a common practice among all

different types of consumers. It is now very easy to find and download an unautho-

rized digital good on the Internet since consumers do not need to have special tools

and information to pirate goods anymore. Hence, factors that have been previously

found to affect a consumer’s intention to pirate do not influence online behaviors of

consumers today.

Results of this study have important implications for the content industry. To

increase the willingness of consumers to purchase the product, introducing a value-

added service in the form of a secondary market that can increase consumers’ expected

benefits from buying a legitimate copy of the product might be helpful for content

creators and providers. Content sellers should focus on increasing the product valu-

ations of consumers instead of imposing preventive and deterrent controls that can

decrease the value of their products such as punishing their consumers for pirating

digital content or limiting the usage of their products with DRM-like technologies.

6.2 Limitations and Future Research

The economic model has several limitations. First, the model does not distinguish

between copyright owners and retailers of copyrighted products. The provider of
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the original copyrighted product which is often the retailer or the distributor does

not pay any royalty fees to the copyright owner. Therefore, the model does not

consider the price and profit optimization of copyright holders in selling the product to

intermediaries. Second, cost of piracy is assumed to be proportional to the consumer’s

value for the product. While certain piracy costs such as value degradation of the

product change with consumer valuations, some cost items related to piracy may

be independent of how consumers value the product. Additionally, considering the

current technology and advanced file compressing methods, some product types may

not lose any value in their qualities when copied. Last, the model considers only two

time periods. A more comprehensive model which considers an infinite or indefinite

horizon for the life of a product may provide a better insight for the profitability of

secondary markets for digital goods.

One of the limitations of the digital piracy experiment is that it only focuses on

transactions of digital movies. Consumer behaviors may vary for different product

types which have different prices and different demands. Consumers do not buy

movies because they need them. They are luxury products, and the results of our

study may not extend to necessity products. Future work studying the same research

question for different product types is required to improve the generalizability of our

results. Additionally, hypothetical stores that use traditional business models (Stores

A and B) in this study employ a single price for products. In fact, the common

practice today in the content industry is to drop prices a certain amount of time after

the release of the product. Also, subjects were not allowed to buy the products from

the secondary market by using Store C. They were only given the option of buying the

product today on its primary market with the potential of reselling it after a certain

time. Therefore, subjects did not have the option of waiting and buying the products

at a later time at lower prices, which might have increased the number of subjects
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who chose to “do nothing”. Introducing two distinct time periods and different prices

for these periods offered by both stores is another future research direction.
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APPENDIX A

Model Solutions for Piracy in Period 1

A.1 Model Solutions for Piracy in Period 1

This section derives optimal pricing decisions by the monopolist for all different

possible cases when consumers use unauthorized copies of products in the first period

as presented in Section 4.3.2. We first solve the two possible cases for the 2-price model

and then continue with the three possible cases for the secondary market model.

A.1.1 The 2-Price Model

As mentioned previously in Section 4.3.2, we have two different piracy scenarios

for the 2-price model depending on the slope of the value curve of piracy. If δ is

smaller than 1−βα

1+β(1−α)
, the value curve of piracy will be at position I$II in Figure

4.12 (between v0 and v2), otherwise it will be at position III (below v2).

A.1.1.1 Case I & II
(
δ < 1−βα

1+β(1−α)

)

If the constant cost of piracy (c) is high enough to push the utility curve of piracy

below the utility curve of buying in the second period (u2), there will be four consumer
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segments along i ∈ [0, 1] as shown in Figure 4.13: buyers in period 1, pirates, buyers

in period 2, consumers who choose to do without the product. It should be noted

that if c is zero or very small, there will be no consumers who choose to buy the

product in period 2. Furthermore, if c is very high, there may be no consumers who

find optimal to pirate the product.

Let us assume that c and δ values give the utility functions in Figure 4.13. In this

case, there are three marginal consumers. First, the indifferent consumer between

buying the good in period 2 and doing nothing is located at q1+ q2+ r (u2 = 0). This

gives us

p2 = 1− q1 − q2 − r (A.1)

Second, the consumer who is indifferent between buying the product in period 2

and pirating it is located at q1 + r (up = u2). From this equality, we derive

r =
σ1 (1− q1) + β (1− q1 − q2)− c

β + σ1
(A.2)

where σ1 = 1− βα− δ(1 + β − βα).

The monopolist maximizes the revenue in period 2, R2 = q2p2, by optimizing

the quantity sold in period 2. Substituting r and p2 into the second period revenue

function and solving the first order condition yields

q2∗ =
c

2σ1
(A.3)

The third marginal consumer is indifferent between buying the product in period

1 and pirating the product, who is located at q1 (u1 = up). Using this equality, we
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obtain

p1 = (1 + β(1− α))δ(1− q1) + c (A.4)

The monopolist maximizes the total revenue, R = q1p1+βq2p2, by optimizing the

quantity sold in period 1. Substituting p1 and q2∗ into the total revenue function and

solving the first condition yields

q1∗ =
δ (1 + β − β α) + c

2δ (1 + β − β α)
(A.5)

A.1.1.2 Case III
(
δ > 1−βα

1+β(1−α)

)

When the value curve of piracy is at position III (vp < v2), the piracy segment

will be located between q1 + q2 and 1 on the consumer axis i (Figure 4.14. For a

given positive c, the order of consumer segments along i is buyers in period 1, buyers

in period 2, pirates and consumers who choose to do nothing. Again, we have three

marginal consumers.

First, the indifferent consumer between pirating the good and doing nothing is

located at q1 + q2 + r (up = 0). This gives us

r = 1− q1 − q2 −
c

(1 + β(1− α))(1− δ)
(A.6)

Second, the consumer who is indifferent between buying the good in period 2 and

pirating it is located at q1 + q2 (up = u2). Using this equality and substituting r into

the equation, we derive

p2 =
c− σ1(1− q1 − q2)

β
(A.7)
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The monopolist maximizes the revenue in period 2, R2 = q2p2, by optimizing

the quantity sold in period 2. Substituting r and p2 into the second period revenue

function and solving the first order condition yields

q2∗ =
1− q1

2
−

c

2σ1
(A.8)

The third marginal consumer who is indifferent between buying the product in

period 1 and period 2 is located at q1 (u1 = u2). Using this equality, we obtain

p1 = (1− βα))(1− q1) + βp2 (A.9)

The monopolist maximizes the total revenue, R = q1p1+βq2p2, by optimizing the

quantity sold in period 1. Substituting p1 and q2∗ into the total revenue function and

solving the first condition yields

q1∗ =
2(1− βα)

4(1− βα)− σ1
(A.10)

A.1.2 The Secondary Market Model

There are three possible piracy scenarios for the secondary market model if con-

sumers can acquire unauthorized copies in the first period. Depending on the values

of δ and c, the value curve of piracy will be at positions I (between v0 and v1), II

(between v1 and v2) or III (below v2) in Figure 4.15.

A.1.2.1 Case I
(
δ <

β(1−α)
1+β(1−α)

)

If δ is smaller than β(1−α)
1+β(1−α)

, the value curve of piracy is at position I in Figure 4.15.

In this case, there will be a certain range of δ and c values which create five different

consumer segments in the following order along the consumer continuum i: consumers
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who choose to buy the product in period 1 and keep it in period 2, consumers who

choose to pirate the product, consumers who choose to buy the product in period 1

and sell it in period 2, consumers who choose to buy the product in period 2, and

consumers who choose to do without the product, as shown in Figure 4.16. If there

are five consumer segments along the consumer axis, we should have four marginal

consumers which will separate these segments.

The first marginal consumer is located at q1 + q2 + r and is indifferent between

buying the product in period 2 and doing without it (u2 = 0). This gives us

p2 = 1− q1 − q2 − r (A.11)

Second, the consumer who is indifferent between buying the product in period 2 and

buying it in period 1 and selling it in period 2 (u1 = u2) is located at q1 + r. From

this equality, we derive

p1 = (1− β)(1− q1 − r) + βp2(2− τ) (A.12)

Third, the consumer who is indifferent between buying the product in period 1 and

selling it in period 2 and pirating the product (vp = v1) is located at q0 + r. Substi-

tuting the market equilibrium condition (q0 = q1 − q2) into the equation yields

p1 = σ2(1− q1 + q2) + βp2(1− τ) + c (A.13)

where σ2 = βα− β + δ(1 + β − βα).

Last, the consumer who is indifferent between buying the product in period 1 and
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keeping it in period 2 and pirating the product (v0 = vp) is located at q0.

p1 = (1 + β(1− α))δ(1− q1 + q2) + c (A.14)

Using Equations A.11, A.12 and A.13, we derive

r =
(1− σ2)(1− q1)− (β + σ2)q2 − c

1− σ2
(A.15)

Using Equations A.13 and A.14 and substituting r that we derived in Equation

A.15, we find

τ =
δ β σ2q2 − δ β q1σ2 − δ β α σ2 + 3 β σ2q2 − δ − δ β α q2σ2 − δ σ2q1 + β2q2

β (2 σ2q2 − q2 + β q2 + c)

+
δ σ2q2 + δ β σ2 + δ β q1 − δ β q2 + δ β α− δ β α q1 + δ β α q2 − β q2 + σ2q2

β (2 σ2q2 − q2 + β q2 + c)

+
β c+ δ σ2 + δ q1 − δ q2 − δ β + cσ2 + δ β α q1σ2

β (2 σ2q2 − q2 + β q2 + c)

The monopolist maximizes the revenue in period 2, R2 = q2p2τ , by optimizing the

quantity sold in period 2. Substituting r, τ and p2 into the second period revenue

function and solving the first order condition yields

q2∗ =
−δ + δ β α− δ σ2q1 + δ β σ2 − δ β q1σ2 − δ β α σ2 − δ β α q1 + δ σ2 + δ q1

2(−δ β σ2 − 3 β σ2 + δ β α σ2 − δ σ2 + δ β − δ β α + β − σ2 − β2 + δ)

+
cσ2 + δ β α q1σ2 + δ β q1 + β c− δ β

2(−δ β σ2 − 3 β σ2 + δ β α σ2 − δ σ2 + δ β − δ β α + β − σ2 − β2 + δ)

The monopolist maximizes the total revenue, R = q1p1 + βq2p2τ , by optimizing

the quantity sold in period 1. Substituting p1 that is derived in Equation A.12 and
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q2∗ into the total revenue function and solving the first condition yields

q1∗ =
2(cδ β α+ δ β2α− 2 cδ β + β2c− cδ − β c− δ β − δ β2c− δ β3α + δ β3)

δψ

+
2(δ β2α c+ 4 δ β σ2 + 3 δ β2σ2 + 3 β cσ2 − δ β α σ2 − 3 δ β2ασ2 + δ σ2)

δψ

+
2(cσ2)

δψ

where

ψ = 16βσ2 + 4σ2 + 12 β2σ2 + δβ2σ2 + 2 δβσ2 − 12 β2ασ2 − 2 δβασ2 − 4αβσ2

−2δβ2ασ2 + α2β2δσ2 + δσ2 − δβ2 − 2 δβ − α2β2δ + 4 β3 + 2 δβ2α− 4 β

+4 β2α + 2 δβα− 4 β3α− δ

If c is zero or very small, there will be no consumers who find optimal to use

the secondary market for buying and selling products. Also, the optimal solutions of

q1 and q2 may lead to the case that the number of buyers in the secondary market

(q2) is greater than the number of buyers in the secondary market (q1). According

to the market equilibrium condition, supply and demand in the secondary market

should be equal to each other (q1 − q0 = q2). When q2 is greater than q1, the market

equilibrium condition yields a negative q0. In this case, there will be no consumers

who find optimal to buy the product in period 1 and keep it in period 2. Therefore,

the monopolist must sell the same quantities in both periods (q1 = q2).

If q0 ≤ 0. Solving the optimization problem of the monopolist given that q0 = 0

and q1 = q2 gives us that

q1∗ = q2∗ =
c (1 + β)

2(β − σ2 − 3 σ2β − β2)
(A.16)
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A.1.2.2 Case II
(

β(1−α)
1+β(1−α)

δ < 1−βα

1+β(1−α)

)

If δ is between β(1−α)
1+β(1−α)

and 1−βα

1+β(1−α)
, the value curve of piracy is at position II

in Figure 4.15. The order of five consumer segments along the consumer continuum

i is shown in Figure 4.17: consumers who choose to buy the product in period 1 and

keep it in period 2, consumers who choose to buy the product in period 1 and sell it

in period 2, consumers who choose to pirate the product, consumers who choose to

buy the product in period 2, and consumers who choose to do without the product.

Again, we should have four marginal consumers which will separate these consumer

segments.

The first marginal consumer is located at q1 + q2 + r and is indifferent between

buying the product in period 2 and doing without it (u2 = 0). This gives us

p2 = 1− q1 − q2 − r (A.17)

Second, the consumer who is indifferent between buying the product in period 2 and

pirating it (u2 = up) is located at q1 + r. From this equality, substituting p2 into the

equation, we derive

r =
σ1 (1− q1) + β (1− q1 − q2)− c

β + σ1
(A.18)

where σ1 = 1− βα− δ(1 + β − βα).

The consumer who is indifferent between buying the product in period 1 and

keeping it in period 2 and buying the product in period 1 and selling it in period 2

(v0 = v1) is located at q0.

τ = 1−
(1− α)(1− q1 + q2)

p2
(A.19)
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The monopolist maximizes the revenue in period 2, R2 = q2p2τ , by optimizing the

quantity sold in period 2. Substituting r, τ and p2 into the second period revenue

function and solving the first order condition yields

q2∗ =
c+ β q1 + αβ + ασ1 + σ1q1 − α q1σ1 − β − σ1 − α q1β

4 σ1 + 2 β − 2αβ − 2ασ1
(A.20)

Last, the consumer who is indifferent between buying the product in period 1 and

selling it in period 2 and pirating the product (vp = v1) is located at q1.

p1 = σ2(1− q1) + βp2(1− τ) + c (A.21)

where σ2 = βα− β + δ(1 + β − βα).

The monopolist maximizes the total revenue, R = q1p1 + βq2p2τ , by optimizing

the quantity sold in period 1. Substituting p1 and q2∗ into the total revenue function

and solving the first condition yields

q1∗ =
2(σ1(2σ2 + β + 2c− σ2α− αβ − cα) + (σ2β + 2cβ)(1− α))

4σ2σ1(2− α) + 4σ2β(1− α) + βσ1(5− 6α) + β2(1− 2α+ α2(1 + σ1))

(A.22)

If q0 ≤ 0. Solving the optimization problem of the monopolist given that q0 = 0

and q1 = q2 gives us that

q1∗ = q2∗ =
σ2β + σ2σ1 + 2 β c+ cσ1

2(σ2β + σ2σ1 + β σ1)
(A.23)

A.1.2.3 Case III
(
δ > 1−βα

1+β(1−α)

)

If δ is greater than 1−βα

1+β(1−α)
, the value curve of piracy is at position III in Figure

4.15. The order of five consumer segments along the consumer continuum i is shown
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in Figure 4.18: consumers who choose to buy the product in period 1 and keep it in

period 2, consumers who choose to buy the product in period 1 and sell it in period

2, consumers who choose to buy the product in period 2, consumers who choose to

pirate the product, and consumers who choose to do without the product. Again,

there are four marginal consumers.

First, the marginal consumer who is indifferent between pirating the product and

doing without it (up = 0) is located at q1 + q2 + r. This gives us

r = 1− q1 − q2 −
c

(1 + β(1− α))(1− δ)
(A.24)

Second, the consumer who is indifferent between buying the good in period 2 and

pirating it is located at q1 + q2 (up = u2). Using this equality and substituting r into

the equation, we derive

p2 =
c− σ1(1− q1 − q2)

β
(A.25)

Additionally, the consumer who is indifferent between buying the product in pe-

riod 1 and keeping it in period 2 and buying the product in period 1 and selling it in

period 2 (v0 = v1) is located at q0.

τ = 1−
(1− α)(1− q1 + q2)

p2
(A.26)

The monopolist maximizes the revenue in period 2, R2 = q2p2τ , by optimizing the

quantity sold in period 2. Substituting r, τ and p2 into the second period revenue

function and solving the first order condition yields

q2∗ =
c+ σ1q1 + β q1 − β α q1 − σ1 + β α− β

2(β − β α− σ1)
(A.27)
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The consumer who is indifferent between buying the product in period 1 and

keeping it in period 2 and selling it in period 2 (v0 = v1) is located at q1.

p1 = (1− βα)(1− q1) + βp2 (A.28)

The monopolist maximizes the total revenue, R = q1p1 + βq2p2τ , by optimizing

the quantity sold in period 1. Substituting p1 and q2∗ into the total revenue function

and solving the first condition yields

q1∗ =
2(β + 2 β α c + 4 σ1β α− σ1 − 3 σ1β + β2α− β2 − β α+ 2 β c)

14 σ1β α− 4 β α− 10 σ1β + 2 β2α + β2α2 − 4 σ1 + 4 β − 3 β2 + σ12
(A.29)

If q0 ≤ 0. Solving the optimization problem of the monopolist given that q0 = 0

and q1 = q2 gives us that

q1∗ = q2∗ =
1 + 2 c− β − 2 σ1
2(1− 4 σ1 − β)

(A.30)

A.1.3 No Quantity Sold in Period 2

It may be the case that certain values of δ and c result in zero or negative quantity

sold in period 2 (q2) in both models because the utility of pirating the product is

always greater than the utility of buying the product in period 2 within the expected

consumer segment for buyers in period 2.

In the 2-price model, when no consumers are willing to buy the product in period 2,

there will be only three consumer segments: buyers in period 1, pirates and consumers

who choose to do without the product. In the secondary market model, when there

are no buyers in period 2, nobody will want to sell the product in period 1. There will

be no activity in the secondary market and the model will be reduced to a single-price

model again as in the 2-price model.
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Therefore, when there is no quantity sold in period 2, both models will turn into

a single-price model in which there will be three different consumer segments: buyers

in period 1, pirates and consumers who choose to do nothing. We have two marginal

consumers in this case.

First, the consumer who is indifferent between pirating the product and doing

without it (vp = 0) will be located at q1 + r.

r = 1− q1 −
c

(1 + β(1− α))(1− δ)
(A.31)

Second, the marginal consumer who is indifferent between pirating the good and

buying the good in period 1 and keeping it in period 2 (v0 = vp) will be located at

q2. This gives us

p1 = (1 + β(1− α))δ(1− q1) + c (A.32)

Then, the monopolist maximizes the total revenue, R = q1p1, by optimizing the

quantity sold in period 1 since there are no products sold in period 2. Substituting

p1 into the total revenue function and solving the first condition yields

q1∗ =
δ(1 + β − βα) + c

2δ(1 + β − βα)
(A.33)
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APPENDIX B

Survey

This section provides all questions and movies used in the questionnaire. All

questions of the survey can be found in the first subsection. The movie list used for

the survey can be seen in the second subsection.

B.1 Survey Questions

This research used a web-based survey. Screenshots of all pages of the question-

naire can be seen in this section.
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Figure B.1: Survey - Page 1
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Figure B.2: Survey - Page 2
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Figure B.3: Survey - Page 3 (For the control group)
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Figure B.4: Survey - Page 3 (For the treatment group)
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Figure B.5: Survey - Page 4 (For the control group)
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Figure B.6: Survey - Page 4 (For the treatment group)
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Figure B.7: Survey - Page 5

191



Figure B.8: Survey - Page 6

192



B.2 Movies Used in the Questionnaire

Figure B.9: Movie #1: The Matrix
Figure B.10: Movie #2: Star Wars - A
New Hope

Figure B.11: Movie #3: The Dark Knight Figure B.12: Movie #4: Inception
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Figure B.13: Movie #5: The Hangover Figure B.14: Movie #6: The Departed

Figure B.15: Movie #7: Avatar
Figure B.16: Movie #8: Get Him to the
Greek

Figure B.17: Movie #9: Fight Club
Figure B.18: Movie #10: The Bourne Ul-
timatum
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