Copyright Complements and Piracy-Induced
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Conventional wisdom suggests that copyright piracy may in effect reduce the
deadweight loss resulting from copyright protection because it allows the public
unlimited access to information goods at a price closer to marginal cost. It has been
further contended that lower copyright protection would benefit society as a whole,
as long as authors continue to receive sufficient incentives from alternative revenue
streams in ancillary markets, for example, touring, advertising, and merchandizing.
By evaluating the empirical evidence from the music, performance, and video game
markets, this Article highlights a counterintuitive yet important point: copyright
piracy, while decreasing the deadweight loss in the music market, could
simultaneously increase the deadweight loss in ancillary markets via the interaction
between complementary goods. The deadweight loss in ancillary markets tends to
become dominant if a substantial portion of relevant consumers have high valuation
but low frequency in music consumption, are risk averse toward up-front payment
with uncertain demand, or discount future value at a high rate. Additionally, this
Article’s findings shed new light on the current debates over several competing
propositions to reform indirect copyright liabilities in the digital age.
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INTRODUCTION

The digital transformation in the music industry over the past decade has drawn
much attention to the increasing importance of alternative revenue streams (e.g.,
concerts, advertisements, merchandise, hardware, and other ancillary products) that
arguably have the potential to mitigate or offset the impact from online copyright
infringement.! A representative statement came from Nobel Prize laureate Paul
Krugman: “Whatever the product—software, books, music, movies—the cost of
creation would have to be recouped indirectly: businesses would have to ‘distribute
intellectual property free in order to sell services and relationships.’ . . . ‘In the new
era, the ancillary market is the market.””?> Likewise, U.S. Supreme Court Justice
Stephen Breyer appeared to agree: “Much of the actual flow of revenue to artists—
from performances and other sources—is stable even assuming a complete
displacement of the CD market by peer-to-peer distribution . . . .”3 Other observers
have gone further to contend that society as a whole would be better off without
traditional copyright institutions: as consumers have wider access to low-price or
even free information products, authors would likely continue to receive sufficient
(if not greater) incentives from alternative revenue streams.*

The above propositions appear to be largely based on the theory that recorded music
and ancillary products/services are often complementary goods. The widespread
distribution of unauthorized copies may serve as a promotional tool to boost the
popularity of musicians and their works, which further increases the demand in
ancillary markets.’ It is therefore implied that musicians, who indirectly benefit from
online piracy, should embrace it if they are technology savvy and farsighted enough.

Most of the alternative revenue streams such as touring, advertising, and
merchandizing, however, were feasible and actually in existence long before the advent
of the digital age. But they played more of a secondary role in the music business until
recently, when uncontrolled online piracy started to undermine music sales.® This fact

1. See, e.g., CHRIS ANDERSON, FREE: THE FUTURE OF A RADICAL PRICE 135-61 (2009);
MICHELE BOLDRIN & DAVID K. LEVINE, AGAINST INTELLECTUAL MONOPOLY 142-44 (2008);
Felix Oberholzer-Gee & Koleman Strumpf, File Sharing and Copyright, 10 INNOVATION
PoL’y & ECoON., no. 1, 2010, at 19, 46.

2. Paul Krugman, Op-Ed., Bits, Bands and Books, N.Y. TIMES, June 6, 2008, at A21
(quoting Esther Dyson, Intellectual Value, WIRED, July 1995, at 136, 182).

3. MGM Studios Inc. v. Grokster, Ltd., 545 U.S. 913,962 (2005) (Breyer, J., concurring)
(quoting Yochai Benkler, Essay, Sharing Nicely: On Shareable Goods and the Emergence of
Sharing as a Modality of Economic Production, 114 YALE L.J. 273, 351 (2004)).

4. See generally Raymond Shih Ray Ku, The Creative Destruction of Copyright:
Napster and the New Economics of Digital Technology, 69 U. CHL L. REv. 263, 300 (2002);
John Perry Barlow, The Economy of Ideas: A Framework for Rethinking Patents and
Copyrights in the Digital Age, WIRED, Mar. 1994, at 84.

5. See, e.g., Stan J. Liebowitz, Economists’ Topsy-Turvy View of Piracy, 2 REV. ECON.
RES. ON COPYRIGHT ISSUES, no. 1, 2005, at 5; Martin Peitz & Patrick Waelbroeck, Piracy of
Digital Products: A Critical Review of the Theoretical Literature, 18 INFO. ECON. & POL’Y
449, 450 (2006).

6. See Stan J. Liebowitz & Richard Watt, How To Best Ensure Remuneration for
Creators in the Market for Music? Copyright and Its Alternatives, 20 J. ECON. SURVS. 513,
525 (2006) (calling alternative markets “second-best” solutions).
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suggests a straightforward yet undervalued point—that alternative revenue streams are
not without their own costs, which in some market settings could be rather substantial.

This Article, by applying the modern theories of complementary goods, explores
the social costs of alternative revenue streams and provides new insights into the
controversial question of how relevant copyright law actually is in the digital age.
First, although online music and video game markets both involve hardware/software
complementary goods, for example, iPod/iTunes and Xbox console / Xbox game,
firms generally engage in opposite pricing strategies: Apple offers iTunes music
downloads (software) at a low price while earning most revenues from iPod sales
(hardware), but Xbox offers game consoles (hardware) at a low price while earning
most revenues from video game sales (software).” The difference in pricing practices
apparently lies in the fact that copyright piracy is much more prevalent in music
markets than in video game markets.® More importantly, the findings reveal a
counterintuitive point: copyright piracy, widely believed to decrease the deadweight
loss in music consumption, could simultaneously increase the deadweight loss in
hardware consumption. The deadweight loss in hardware consumption tends to
become dominant if a substantial portion of relevant consumers have high valuation
but low frequency in music consumption, are risk averse toward up-front payment
with uncertain demand, or discount future value at a high rate.

Second, musicians traditionally set low ticket prices for their concerts, even with
the presence of ticket scalping, in order to promote their album sales. In recent years,
however, many musicians have been forced to sharply increase concert ticket prices
in the wake of the widespread copyright piracy that makes it much harder to recoup
their investment from album sales.” This new trend, while having limited effects on
superstars with strong fan bases and large repertoires, may create higher entry
barriers for up-and-coming and alternative artists. It could also end up pricing some
of the most loyal music fans out of the performance market. Akin to the iPod/iTunes
scenario, copyright piracy in the music market has once again increased the
deadweight loss in the ancillary market.

Third, this Article compares several recent initiatives concerning copyright
reform, including public levy and private ordering, based on the theories of
complementary goods. It shows that public levy, as is the case with other proposed
solutions solely relying on alternative revenue streams, may raise the deadweight
loss, thereby causing underconsumption by noninfringing and low-infringing users
and even pricing them out of the market. Such drastic changes in the copyright
regime appear to be unjustified, especially given the emergence of private ordering
initiatives that have effectively improved copyright enforcement and generated
mutual benefits for content and service providers. The theories of complementary
goods (e.g., double marginalization and indirect network effects) confirm that there
are inherent incentives for content providers and technology providers to collaborate
or integrate in online markets.

7. See infra note 72 and accompanying text.

8. See Fukugawa Nobuya, How Serious Is Piracy in the Videogame Industry?, 10
EMPIRICAL ECON. LETTERS 225,232 (2011) (finding that while 40% of surveyed gamers know
how to download pirated games, only about 5% actually download such games).

9. See infra note 95 and accompanying text.
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Part I begins with an overview of the general theories of complementary goods.
Part IT introduces three degrees of complementary goods in connection with recorded
music. Part III analyzes the empirical evidence from the music and video game
industries. It highlights that the two industries generally employ opposite pricing
strategies because of different levels of copyright piracy. Part IV studies the
interaction between the music and performance markets. It explains why rampant
copyright piracy in the music market ends up inflating the ticket prices in the
performance market. Part V evaluates competing initiatives for digital copyright
reform, including public levy and private ordering. It rationalizes indirect copyright
liabilities through the lens of the theories of complementary goods. The Article
concludes with a summary of the major issues.

I. THE THEORIES OF COMPLEMENTARY GOODS

Complementary goods (or complements) in economic terms refers to two goods
that consumers usually purchase and use together because they complement each
other in functionality.!® To this extent, the more one good is consumed, the more the
other good is also consumed. This means that a decrease in the price of one good will
result in an increase in the demand of the other. And accordingly, an increase in the
price of one good will lead to a decrease of the demand of the other. To get an idea
of how complementary two goods are, we may look at the cross-elasticity of demand,
which is the percentage change in the quantity of one good divided by the percentage
change in the price of the other.!! The cross-elasticity of demand is negative for
complementary goods, and the larger the absolute value of cross-elasticity of
demand, the stronger the degree of complementarity.'?

An everyday example of complementary goods is hot dogs and hot dog buns.!3
Any time a grocery store puts hot dog buns on sale, we can expect that the sales of
hot dogs will increase simultaneously, even though the price of hot dogs may be
unchanged. The reason is that consumers usually budget the consumption of hot dogs
and hot dog buns together. A discount for either good lowers the total price of the
two goods, which in turn stimulates the combined consumption. Two complementary
goods are called perfect complements where one good has no independent value
without being used with the other good.!* Although perfect complements are not
commonplace in reality, left shoes and right shoes are probably the closest examples.
They normally show such strong complementarity that it is quite safe to say, with
narrow exceptions, that consumers always buy them together and they are always

10. See generally DENNIS W. CARLTON & JEFFREY M. PERLOFF, MODERN INDUSTRIAL
ORGANIZATION 638 (4th ed. 2005); JEFFREY M. PERLOFF, MICROECONOMICS 14 (3d ed. 2004).

11. ROBERT H. FRANK, MICROECONOMICS AND BEHAVIOR 125 (7th ed. 2008).

12. Complementary goods are the opposite of substitute goods (or substitutes), which
have similar functions so that the demand for a good will fall if the price of a substitute is
reduced. The cross-elasticity of demand is positive for substitutes, and the larger the
cross-elasticity of demand, the stronger the degree of substitutability. See id.

13. In reality, many products are assemblies of components, and each component is
necessary for the final product. Technically speaking, those components are strongly
complementary with one another: consumers must buy and use them as a whole.

14. N. GREGORY MANKIW, PRINCIPLES OF ECONOMICS 441 (7th ed. 2015).
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offered for sale in pairs. As a result, even if only a left shoe wears out (or is eaten up
by a pet), the consumer will have to buy a pair of new shoes because there is simply
no specialized market for right shoes.'’

In the aforementioned cases, the complementary goods are always consumed in
fixed proportions (e.g., one to one). There also exist cases in which different users
purchase different proportions of complementary goods. This Part will refer to the
former cases as fixed-proportion complements and to the latter cases as
variable-proportion complements.

Arguably, the most celebrated examples of variable-proportion complements are
razors and blades. Razors are durable goods, which do not wear out easily over a
substantial period of time, but blades are nondurable goods (also called consumables
or perishables), which may be used up relatively quickly and have to be replaced
frequently. Therefore, a consumer may use a razor with any number of blades
depending on the intensity of her usage. King C. Gillette created his empire of the
Gillette Safety Razor Company, as well as the legacy of the “razor-and-blades”
model, by giving away free razors (or selling them at a loss) to promote sales of
blades.'® Analogous business models have been widely used in various lines of
commerce for many years. For instance, when Standard Oil first arrived in China to
expand its business more than a hundred years ago, its sales representatives virtually
gave away millions of kerosene lamps. Afterward, Chinese people started to buy
kerosene from Standard Oil in increasing volumes in order to maintain the utility of
the free lamps.'” Likewise, telecommunication companies usually offer handsets for
free or below cost. In exchange, consumers must subscribe to their long-term service
contracts, typically for one or two years.!® In cases involving early termination,
consumers usually have to pay severe penalties. Other modern versions of the
razor-and-blades model, that is, durable/nondurable complements, include video
games/consoles, printers / ink cartridges, and e-readers/e-books."”

The success of the razor-and-blades model largely lies in its ability to engage in
price discrimination by leveraging the sales and prices of variable-proportion
complements. Price discrimination refers to a price differential that may not be
explained by differences in production costs.?’ This practice exists where a firm

15. The example of left and right shoes is often called a perfect complement because the
two products yield no utility without each other, and consumers need to buy and use them in
a certain fixed ratio (one to one in this case) regardless of the relative prices.

16. See RUSSELL B. ADAMS, JR., KING C. GILLETTE: THE MAN AND HiS WONDERFUL
SHAVING DEVICE 107-08 (1978); see also Randal C. Picker, The Razors-and-Blades Myth(s), 78
U. CHL L. REV. 225 (2011) (discussing the history of Gillette and the razor-and-blades model).

17. See SHERMAN COCHRAN, ENCOUNTERING CHINESE NETWORKS: WESTERN, JAPANESE,
AND CHINESE CORPORATIONS IN CHINA, 1880-1937, at 38 (2000).

18. See, e.g., Smartphones, VERIZON WIRELESS, http://www.verizonwireless.com
/smartphones/.

19. Most of these examples are not perfect complements, as shown by the fact that the price
of nondurable goods would be likely to affect the ratio in which the two products are consumed.

20. For detailed discussions of price discrimination, see generally Mark Armstrong,
Recent Developments in the Economics of Price Discrimination, in 2 ADVANCES IN
EconoMmIcs AND ECONOMETRICS: THEORY AND APPLICATIONS, NINTH WORLD CONGRESS 97
(Richard Blundell, Whitney K. Newey & Torsten Persson eds., 2006); Lars A. Stole, Price
Discrimination and Competition, in 3 HANDBOOK OF INDUSTRIAL ORGANIZATION 2221 (Mark
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charges different consumers different prices for the same good or where the price
difference between two versions of a good is larger than the cost difference.?!
Commentators traditionally categorize price-discrimination practices into three
degrees depending on how well a firm can observe the valuations by individual
consumers.”? A firm engages in first-degree price discrimination when it charges
each consumer according to the maximum price (often called the reservation price)
that she is willing to pay for a good.?® This pricing strategy is rare in reality because
it relies upon precise information about the reservation price of each consumer,
which is usually not observable to most firms. Second-degree price discrimination
requires that a firm is able to observe the general distribution of consumer
valuations.?* It may therefore offer a menu of different purchase options in such a
way that low- and high-value consumers will self-select into appropriate categories.
Taking a quantity discount as an example, consumers end up paying different average
prices depending on the quantity purchased. High-volume users, who tend to have
high price elasticity of demand, are able to enjoy lower average prices. Third-degree
price discrimination occurs when a firm tries to segment consumers into several
discrete groups in accordance with certain observable characteristics (e.g., location,
age, and occupation) used as a proxy to infer individual valuations.?> Each group is
therefore charged a unique price predetermined by the firm and is allowed no
self-selection. Student discounts for various goods and services are obvious
examples. Law students, for instance, gain free access to Westlaw and Lexis, but law
firms pay substantial prices for these database services.

The razor-and-blades model is a case of second-degree price discrimination based
upon the intuition that a consumer’s valuation of a durable good (e.g., a printer) is
correlated to the intensity of her usage of a nondurable good (e.g., an ink cartridge).?
The more frequently a consumer uses the printer, the more she values its function
and the more she needs to acquire ink cartridges, which allows the consumption of
ink cartridges to serve as a metering device. It is therefore profit maximizing to offer
the printer at a low price (often below cost) to attract as many consumers as possible
and charge them in accordance with the amount of ink cartridges they purchase.?’

Armstrong & Robert Porter eds., 2007); Hal R. Varian, Price Discrimination, in 1 HANDBOOK
OF INDUSTRIAL ORGANIZATION 597 (Richard Schmalensee & Robert D. Willig eds., 1989).

21. Price discrimination becomes feasible in practice if (1) the firm has some market
power; (2) different consumers have different valuations of the same good, which are to some
extent observable to the firm; and (3) there is no arbitrage between low-value and high-value
consumers.

22. See A C.PiGou, THE ECONOMICS OF WELFARE 278-79 (4th ed. 1962).

23. Id. at279.

24. Id.

25. Id.

26. See JEAN TIROLE, THE THEORY OF INDUSTRIAL ORGANIZATION 14647 (1988); Richard
A. Posner, Vertical Restraints and Antitrust Policy, 72 U. CHI. L. REv. 229, 235-36 (2005).

27. The fact that a firm charges a positive price for the durable good often implies another
kind of second-degree price discrimination called the two-part tariff, which is similar to the
quantity discount: the more a consumer purchases the nondurable goods, the lower the average
price per use. High-volume consumers are more price elastic.



2015] PIRACY-INDUCED DEADWEIGHT LOSS 1017

Notably, not only is the razor-and-blades model a profitable strategy for firms, but
it also improves consumer welfare in most cases. First, this business model regularly
leads to below-cost pricing for durable goods that have incurred substantial production
costs, especially R&D costs. Low price levels may increase sales significantly, making
it possible to serve consumers (including those with high value but low intensity) who
would otherwise be unable to participate at a freestanding price.?® The expanded
production on the one hand brings more consumers into the market and on the other
hand reduces the average costs by enhancing scale economies.? Therefore, existing
consumers are also better off as a result of flexible pricing, particularly while the
supplier maintains a dominant position in the market of the durable goods.

Second, the razor-and-blades model may serve as a risk-sharing device that
accommodates consumers who are initially uncertain about the total utility at the
point of purchasing durable goods.’® This is particularly relevant to information
goods such as movies and music. Information goods have the characteristics of
experience goods, since consumers are usually unable to fully appreciate their value
without having actually experienced them first.>! Furthermore, information goods are
also nondurable goods, so consumers will continue to acquire a big portion of their
content collections after they purchase the durable hardware (e.g., media players).*
Given the uncertainty regarding the quality and variety of future information goods,

28. See F. M. SCHERER & DAVID ROSS, INDUSTRIAL MARKET STRUCTURE AND ECONOMIC
PERFORMANCE 495 (3d ed. 1990) (“First- or second-degree discrimination usually leads to
larger outputs than under simple monopoly, and from there to lower dead-weight losses and
improved allocative efficiency.”); Mark Armstrong & John Vickers, Competitive Price
Discrimination, 32 RAND J. EcoN. 579, 601 (2001) (“[F]reedom to engage in price
discrimination tends to be desirable in sufficiently competitive conditions: constraining the
ways that competitive firms supply utility to consumers usually reduces total welfare.”); Erik
Hovenkamp & Herbert Hovenkamp, Tying Arrangements and Antitrust Harm, 52 ARizZ. L.
REV. 925, 928 (2010) (“[T]he economic consensus is that most instances of [second-degree
price discrimination] are probably welfare increasing . . . .”).

29. For the theoretical framework and empirical evidence on scale economies resulting
from product bundling, see generally David S. Evans & Michael Salinger, Why Do Firms
Bundle and Tie? Evidence from Competitive Markets and Implications for Tying Law, 22
YALE J. ON REG. 37 (2005); Bruce H. Kobayashi, Does Economics Provide a Reliable Guide
to Regulating Commodity Bundling by Firms? A Survey of the Economic Literature, 1 J.
COMPETITION L. & EcoN. 707 (2005); Stan J. Liebowitz & Stephen E. Margolis, Bundles of
Joy: The Ubiquity and Efficiency of Bundles in New Technology Markets, 5 J. COMPETITION
L. & EcoN. 1 (2009).

30. For general discussions about how second-degree price discrimination may manage
consumer risks involving demand uncertainty, see Ulrich Kamecke, Tying Contracts and
Asymmetric Information, 154 J. INST. & THEORETICAL ECON. 531 (1998); Stan J. Liebowitz,
Tie-In Sales and Price Discrimination,21 ECON. INQUIRY 387 (1983); I. P. L. Png & Hao Wang,
Buyer Uncertainty and Two-Part Pricing: Theory and Applications, 56 MGMT. ScI. 334 (2010).

31. Martin Peitz & Patrick Waelbroeck, An Economist’s Guide to Digital Music, 51
CESIFo ECoN. STuD. 359, 360-61 (2005) (confirming music constitutes “an experience good,
which is a good that needs to be ‘tasted’ before consumers can assess its value”).

32. Cf Rafael Rob & Joel Waldfogel, Piracy on the High C’s: Music Downloading, Sales
Displacement, and Social Welfare in a Sample of College Students, 49 J.L. & ECON. 29, 55—
56 (2006) (detecting that pop music is subject to taste depreciation: the longer consumers have
owned a musical work, the lower value they place on it).
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requiring consumers to make a large up-front investment in the form of high-price
hardware would likely expose them to substantial economic risks. Taking into
account the possibility that they might end up using the product rather infrequently,
risk-averse consumers may totally forgo the consumption, deterred by the
risk-bearing costs.>* Accordingly, a firm may reduce the risk-bearing costs by
charging a low price for the durable hardware so that consumers pay more only if
they use the product more often, as measured by the increasing consumption of
information goods. To this extent, the razor-and-blades model functions like
insurance, and the higher price for the nondurable good is equivalent to a basic price
with an insurance premium.

Third, the razor-and-blades model provides short-term financial flexibility to
consumers who need to purchase durable and nondurable goods at different points in
time.>* Consumers assess the current price of durable goods in accordance with the
future enjoyment of nondurable goods. It is generally believed that consumers
discount the utility derived from future value at a higher rate than firms do, as
evidenced by the fact that firms have access to lower interest rates than individuals
do. According to recent empirical studies, annual consumer discount rates range from
30% to 150%, while firms generally discount future payments with their weighted
average cost of capital in the range of 10-11%.3° The different rates indicate that
consumers are more reluctant than firms to pay instantly for long-term enjoyment.®
As a result, it may enhance consumer welfare to allow installment payments for the
total utility over a longer period of time and to relax the financial constraints that
significant up-front payment would otherwise impose on consumers. To this extent,
the razor-and-blades model functions like consumer credit: the higher price for the
nondurable good is equivalent to a base price with interest.

A special case of variable-proportion complements arises when the degree of
complementarity is not necessarily symmetrical between two complementary goods.
Taking operating systems and software applications as an example, Microsoft Office
must be used together with Microsoft Windows, but Microsoft Windows supports a
large number of different third-party applications. Therefore, Microsoft Office is
more complementary to Microsoft Windows than Microsoft Windows is to Microsoft

33. The risk-bearing cost refers to the disutility resulting from having a risk-averse person
bear a risk. It is tantamount to the value that a risk-averse person is willing to pay or forgo to
avoid the risk. A person is deemed risk averse if she prefers higher certainty faced with several
different combinations of probability and cost/benefit but having the same expected value. For
discussions of risk aversion in the intellectual property context, see James Gibson, Risk Aversion
and Rights Accretion in Intellectual Property Law, 116 YALE L.J. 882, 887-95 (2007).

34. See Florian Heubrandner & Bernd Skiera, Time Preference and the Welfare Effects
of Tie-In Sales, 108 ECON. LETTERS 314, 314 (2010); David M. Mandy, Competitive
Two-Part Tariffs as a Response to Differential Rates of Time Preference, 58 ECONOMICA
377, 380-83 (1991).

35. Florian Heubrandner, Anja Lambrecht & Bernd Skiera, Time Preferences and the
Pricing of Complementary Durables and Consumables 3 (unpublished manuscript) (on file
with author); see also Shane Frederick, George Loewenstein & Ted O’Donoghue, Time
Discounting and Time Preference: A Critical Review, 40 J. ECON. LITERATURE 351 (2002).

36. This line of theoretical arguments also arose in the context of copyright term
extension. See, e.g., Eldred v. Ashcroft, 537 U.S. 186, 254-55 (2003) (Breyer, J., dissenting)
(indicating that the future value of any term extension should be discounted).
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Office.3” The possibility of one good working with a variety of different
complements (referred to hereinafter as variable-variety complements) often leads to
indirect network effects in which the consumer base of a primary good and the
availability of complementary goods can reinforce each other. A detailed discussion
of various network effects will follow, in conjunction with indirect copyright
liabilities and Internet services.?

The razor-and-blades model benefits from a higher level of complementarity
where a firm takes contractual, technological, and/or legal measures to lock in
consumers so that they have to obtain the two goods from the same supplier.>* A firm
will find it difficult to recoup its investment in the durable goods priced below cost
if consumers who bought the durable goods are free to choose from the nondurable
goods supplied by third parties. First, a firm may contractually require consumers to
buy the two goods together without offering any good for sale separately.*’
Alternatively, a firm may provide the option to buy one good without the other but
offer the bundle of the two goods at a discounted price compared to the individual
prices.*! Second, a firm may take technological measures to prevent the compatibility
between its own goods and complementary goods offered by another firm. For
instance, a Lexmark printer is designed to work only with Lexmark ink cartridges, a
PlayStation console does not play any Xbox games, and music files bought from
iTunes for several years were unreadable on any media player other than an iPod.*?
Third, a firm sometimes takes legal measures, for example, through anticircumvention
law or a design patent, to prevent other firms from offering complements that
interoperate with its goods.®3

37. Sometimes, if one good requires the other good to yield utility, but not vice versa, we
call the latter a base good as opposed to a complementary good. For a comprehensive survey
of various complementary goods, see, for example, Nicholas Economides & Brian Viard,
Pricing of Complements and Network Effects, in REGULATION AND THE PERFORMANCE OF
COMMUNICATION AND INFORMATION NETWORKS 157 (Gerald R. Faulhaber, Gary Madden
& Jeffrey Petchey eds., 2012).

38. SeeinfraPartV.

39. Such measures may incur anticompetitive concerns. See, e.g., Dennis W. Carlton
& Michael Waldman, The Strategic Use of Tying To Preserve and Create Market Power in
Evolving Industries, 33 RAND J. ECON. 194 (2002); Barry Nalebuff, Bundling as an Entry
Barrier, 119 Q.J. ECON. 159 (2004); Michael D. Whinston, Tying, Foreclosure, and Exclusion,
80 AM. ECcoN. REV. 837 (1990).

40. See Int’l Salt Co. v. United States, 332 U.S. 392, 394 (1947) (salt dissolving and
injection machines with salt), abrogated by 1l1. Tool Works Inc. v. Indep. Ink, Inc., 547 U.S.
28 (2006); Carbice Corp. of Am. v. Am. Patents Dev. Corp., 283 U.S. 27, 30-32 (1931) (ice
boxes with dry ice); Motion Picture Patents Co. v. Universal Film Mfg. Co., 243 U.S. 502,
516 (1917) (projectors with films).

41. The former is often called pure bundling and the latter called mixed bundling. Jay Pil
Choi, Mergers with Bundling in Complementary Markets, 56 J. INDUS. ECON. 553, 554 (2008).

42. See Lexmark Int’l, Inc. v. Static Control Components, Inc., 134 S. Ct. 1377, 1383
(2014) (printer/ink); Xerox Corp. v. Media Scis., Inc., 660 F. Supp. 2d 535, 539 (S.D.N.Y.
2009) (printer/ink); Tucker v. Apple Computer, Inc., 493 F. Supp. 2d 1090, 1094 (N.D. Cal.
2006) (iPod/iTunes).

43. See Ill. Tool Works Inc. v. Indep. Ink, Inc., 547 U.S. 28 (2006) (printer/ink—design
patent); Lexmark Int’l, Inc. v. Static Control Components, Inc., 387 F.3d 522 (6th Cir. 2004)



1020 INDIANA LAW JOURNAL [Vol. 90:1011

II. ALTERNATIVE REVENUE STREAMS

As mentioned above, the advent of digital technology has drastically changed the
traditional copyright landscape. Digital technology empowers average consumers to
make near-perfect copies of information products and distribute such copies globally
with just a few clicks on their computer keyboards.** Despite the potential for
numerous noninfringing uses, many digital platforms such as peer-to-peer (P2P)
networks have become the breeding ground for the infringing practice commonly
called “file sharing,” for most users are primarily interested in exchanging
copyrighted music and video files without due authorization.*

The probability of detection for online piracy activities is extremely low compared
to other forms of copyright infringement. This is not because online users are
particularly elusive*® but because the sheer volume of routine piracy taking place every
day within online networks makes effective copyright enforcement almost
prohibitively expensive. It has been shown above that, when the usage of P2P file
sharing peaked in the United States in 2003, 27% of American Internet users (around
thirty-six million) downloaded illegal music files,*’ and approximately 850 million
files were downloaded monthly.*® It is basically unthinkable to detect and prosecute
such an astronomical number of copyright infringers one by one.*’ Even assuming that
copyright owners are willing to be aggressive enough to bring thousands of lawsuits,>
the overall probability of detection would hardly reach 0.01% under the circumstances.

(printer/ink—anticircumvention); Chamberlain Grp., Inc. v. Skylink Techs., Inc., 381 F.3d
1178 (Fed. Cir. 2004) (garage door / door opener—anticircumvention).

44. See BRUCE A. LEHMAN & RONALD H. BROWN, INFORMATION INFRASTRUCTURE TASK
FORCE, INTELLECTUAL PROPERTY AND THE NATIONAL INFORMATION INFRASTRUCTURE: THE
REPORT OF THE WORKING GROUP ON INTELLECTUAL PROPERTY RIGHTS 114-24 (1995)
(introducing digital technology and various implications for copyright law enforcement).

45. P2P is a computer software technology by which individuals can search for and share
files that reside on the hard drives of other personal computers connected to the Internet. For
introductions of various P2P technologies and their copyright implications, see, for example,
MGM Studios Inc. v. Grokster, Ltd., 545 U.S. 913 (2005); In re Aimster Copyright Litig., 334
F.3d 643 (7th Cir. 2003); A&M Records, Inc. v. Napster, Inc., 239 F.3d 1004 (9th Cir. 2001).

46. They can hardly stay anonymous on the Internet, especially after copyright owners have
enlisted the assistance of Internet service providers (ISPs) in tracking down online copyright
infringements under the Digital Millennium Copyright Act (DMCA). See 17 U.S.C. § 512 (2012).

47. MARY MADDEN & LEE RAINIE, PEW INTERNET & AM. LIFE PROJECT, MUSIC AND VIDEO
DOWNLOADING MOVES BEYOND P2P (2005).

48. Press Release, The NPD Group, Inc., RIAA Lawsuits Appear To Reduce Music File
Sharing, According to the NPD Group (Aug. 21, 2003), available at http://www.npd.com
/press/releases/press_030825.htm.

49. See, e.g., Glynn S. Lunney, Jr., The Death of Copyright: Digital Technology, Private
Copying, and the Digital Millennium Copyright Act, 87 VA.L.REV. 813, 818-19 (2001) (“[I]n
the face of widespread private copying, copyright’s traditional approach of direct legal action
against each individual infringer would likely prove ineffective.”).

50. It is reported that the copyright owners, especially in the music industry, had indeed
sued about 35,000 individual infringers before readjusting their antipiracy campaign recently.
See RIAA To Stop Mass Lawsuits, ROLLING STONE, Feb. 5, 2009, at 18.
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The high level of copyright piracy has led to significant devaluation of music in the
marketplace. For instance, Chinese statistics indicate that while 99% of online music
files in China are infringing,>! 74.6% of Chinese music users are unwilling to pay any
amount for music,*? and 94% never actually pay anything for music consumption at
all.® Likewise, according to several surveys conducted in Europe, file sharers are in
general 50% less likely to purchase legitimate music, and nearly one in four P2P file
sharers (24%) typically spends nothing on music.>* As copyright piracy is driving the
prices of musical works down toward the marginal cost, a number of music companies
have shifted their focus from music sales to alternative revenue streams, trying to
indirectly appropriate the value of music production by bundling free or low-price
music with the sales of other products and services.>® In most cases, the bundled
products are, unsurprisingly, complementary with music consumption. Based on the
degree of complementarity between recorded music and the bundled products,
alternative revenue streams may be categorized into the three groups described below.

A. First-Degree Complements

First-degree complements basically involve two products that the same group of
consumers normally uses together. In this sense, information products (e.g., music
and movies) and information-technology products (e.g., media players, cell phones,
and broadband services) are good examples of first-degree complements. Mindful of
this, music companies appear to believe that free music may enhance the value of the
bundled complements (e.g., media players), which in turn increases the willingness
of media-player manufacturers to pay royalties for copyright licenses or invest
directly in music production.

B. Second-Degree Complements

Second-degree complements include cases in which the same group of consumers
usually purchases and uses both products, although they may or may not consume
the two products together. Two examples of second-degree complements are (1)
recorded music versus live performances (e.g., concerts and touring) and (2) recorded
music versus merchandise (e.g., t-shirts, posters, and dolls).>® In these cases, recorded
music and its complements more often than not originate from the same or related
producers (e.g., musicians, music companies, and their concert promoters). The

51. See IFPI, RECORDING INDUSTRY IN NUMBERS (2008).

52. See MINISTRY OF CULTURE, CHINA DIGITAL MUSIC MARKET ANNUAL REPORT 21 (2009).

53. See IRESEARCH, CHINA DIGITAL MUSIC ANALYSIS REPORT 22 (2009-10) (report
written in Chinese script).

54. IFPI, DiGITAL MusIiC REPORT 18 (2010), available at http://www.ifpi.org/content
Nlibrary/DMR2010.pdf.

55. For discussions of complementary goods in the context of copyright law, see PAU