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Introduction

Ten years after the emergence of Napster and the beginning of P2P file sharing, there is a significant body of economics research on the impact music file sharing had on record and digital music sales as well as on social welfare. However, it is striking that the findings are contradictory, ranging from studies showing that unauthorized copying and distribution of music harms sales to those showing no or even a positive relationship between file sharing and sales. However, the main reason for these contradictions may lie in the different methods applied in the studies. In the following, I would like to provide a typology of the different approaches by critically discussing most of the studies. 

Music File Sharing Studies at a Glance

This paper reviews those studies that try to measure the impact of music file sharing on record sales since Napster was launched in May/June 1999. All in all 23 studies are in included, for which the methodology, dataset, and the way the authors have come to their findings and conclusions are transparently presented and discussed. The studies range from working papers (mostly based on several revisions) to articles published in academic journals to (parts of) theses such as dissertations. However, there are music file sharing studies that are not included in the sample. Either they do not focus directly on the economic impact of music file sharing on record sales (e.g. Jaisingh 2004
, Rochelandet and Le Guel 2005
, Duchêne and Waelbroeck 2006
 and Hunt et al. 2009
) or they are available only at a prohibitively high cost because they were commissioned by private parties; thus, of these studies, only abstracts can be read, which unfortunately neither reveal the whole methodology nor highlight all results of the research (e.g. Jupiter Research 2007, 2009, Forrester Research 2009). However, since there are continous new file sharing research studies there are several articles I could identify but could not review yet (e.g. Siwek 2007, Ahn and Yoon 2009, McKenzie 2009). Therefore, this literature review is preliminary, but it nevertheless provides a good and extensive overview of the field.

This review provides a typology of research approaches measuring the impact of music file sharing on record sales, which uses data acquisition methodology as a core concept of differentiation. Therefore, pure theoretical approaches, survey based approaches, and approaches based on empirical data from P2P file sharing usage are distinguished. In our sample, 4 studies can be assigned to theoretical approaches and P2P file sharing usage approaches each. However, most of the studies – 15 out of 23 – are survey based approaches, which either use survey to test more or less complex theoretical models (4 studies) or draw their conclusions from primary datasets (5 studies) or from secondary ones (6 studies). In the following it will be shown that the results considerably vary not only across different approaches but also within one and the same methodological approach. Therefore, I will try to explain why the results are so different, ranging from highly negative impacts of music file sharing on record sales to no impact to even positive effects.

1. Theoretical approaches with no or only tentative empirical evidence
(a) Stan J. Liebowitz: File Sharing: Creative Destruction or just Plain Destruction?

Liebowitz tried to provide theoretical evidence in several papers (2002, 2003, 2005) that there is negative impact of P2P file sharing on record sales. The most elabatored paper is his article in the Journal of Law and Economics, which fused earlier research on this topic. Liebowitz’s arguments are based on microeconomic theory and he identifies four effects of file sharing that might have an impact on record sales: substitution, sampling/exposure/penetration, network effects and indirect appropriability. Liebowitz analyses all four effects and concluded, that the substitution effect is dominant and that the impact is negligible if the other effects are positively correlated with record sales. Further, he investigated other factors that might affect record sales, but none of them are able to explain the decrease of record sales in the past 10 years.

(1) Substitution effect: The argument is straightforward. “The copy is treated as a substitute for the original. If the copy is identical or close in quality, and if the cost of making the copy is low, the copy for a price of zero dominates the original at its positive price” (Liebowitz 2004: 9). In other words: “[U]nauthorized downloading of a copyrighted file can be a substitute for the purchase of that copyrighted work. The substitution of a dowloaded copy for the purchased original obviously has a negative effect impact on sales” (Liebowitz 2006: 17).

(2) Sampling/exposure/penetration effect: Since music is an experienced good, the music consumer has to listen to the piece of music in order to decide if she/he likes it or not. Therefore, the intent to purchase pre-recorded music involves costs of information, opportunity costs, search costs, etc. In other words, consumers have to sample music to arrive at a better decision basis. If music is now freely available it is not only a subtitute for the original but also an instrument to value unknown music pieces, music genres, as well as artists. The sampling hypothesis argues that file sharing lowers sampling costs and, thus, more consumers become familiar with to date unknown music/artists. Hence, more consumers buy music from legitimate distribution channels.

However, Liebowitz’s argues that sampling has an ambigious effect on record sales, and in his 2004 working paper he states “(...) that sampling would lead to a decrease in sales (...)” (Liebowitz 2004: 4). Liebowitz’s argument is based on a two-page article by Hirshleifer (1971). According to Hirshleifer, prescreening of music by consumers provides a greater utility. Initial music purchases, therefore, will provide more utility than later, which will raise the price. Thus, the satiation of music demand can be achieved with a smaller number of music titles, which decreases the number of purchased units. Even if there is no satiation of demand, consumers’ time to listen to music is limited. Since consumers spend more time listening to music they value more, the number of units consumed (albums, music tracks) is limited by the fixed amount of time available to the consumer. “Therefore, even if a large subset of file sharers engaged in sampling, there would be no reason to believe it would counterbalance the negative impacts of the substitution effect” (Liebowitz 2006: 18).

(3) Network effects: Under certain conditions the unauthorized use of intellectual property might create additional value to buyers of the original that firms profit from unauthorized use. The best example is the spread of “pirated” systems software of Microsoft-Windows, which enables legitimante buyers to easily change files within a world-wide network of users. Microsoft, thus, owes its dominant market position to the widespread and mostly unauthorized use of its software.

However, Liebowitz questions whether there is a network effect in music consumption. If a network effect exists, it is questionable whether it is able to increase demand and therefore the size of the music market. Finally, radio already allows unlimited music listening at zero cost and Liebowitz finds neither a positive impact of radio airplay in a historical context nor an empirically tested positive network effect on record sales (Liebowitz 2004, 2006b).

(4) Indirect appropriability: This concept was coined by Liebowitz (1985) himself. “If the copyright owner knows which originals will be used to make copies, a higher price can be charged for them, allowing the copyright holder to capture part, all, or more of the revenue that might have been appropriated through ordinary sales if unauthorized copying would be prevented” (Liebowitz 2002: 4). However, there are two conditions that have to hold if indirect appropriability should have a positive impact. (1) The variability in the number of copies made has to be small; (2) The seller of the original is able to identify those originals from which the copies are made in order to charge a higher price for them. Since both conditions do not hold with P2P file sharing – there is a great variability in the copies and no possibility to charge a higher price for the original – the mechanism of indirect appropriability does not work.

Liebowitz thus concludes that “(...) economic theory provides only a very thin foundation on which to support any expected impact of file sharing on sales of sound recordings other than negative one” (Liebowitz 2006a: 19).

In addition, Liebowitz (2003, 2005b, 2006a) investigated alternative explanations for the sales decline in the market for sound recordings. However, (1) list prices adjusted for inflation were constant in the relevant years; (2) the recession of 2001 only accounted for a small part of the sales decline; therefore,  variation in income cannot explain the downturn in the record industry; (3) substitutes such as video games and movie box office revenue did not change around 2000; (4) the increased portability increased the sales of prerecorded music, but there was no apparent decrease in portability; in fact, the iPod actually increased portability of music dramatically; (5) there was no noticeable impact of librarying from vinyl/cassettes to CDs; (6) radio listenership has fallen over the period, but the decrease was centered on old music; instead, listenership for contemporary music actually increased; (7) DVD growth is also not responsible for the fall of CD sales. (Liebowitz 2006a: 21).

Since there was no considerable change in prices and income, no decrease in the portability of music, no impact of substitutes, no change in music and in the audience, “[w]e thus appear left with no viable alternative explanation other than file sharing” (Liebowitz 2006a: 24).

(b) Ibrahiim Bayan: Technology and the Music Industry

Bayaan not only theoretically investigated the impact P2P file sharing had on the music industry but also examined how technological advances in the recording of music affected the music industry. He assumed therefore that firms exercise monopoly power over artists and examined the effects of technological change on profits and the number of artists signed. He then attempted to model various steps that a firm can take dealing with file sharing technology – either investing in higher quality product or pursuing legal remedies. Finally, Bayaan focused on the artists’ decision and their ability to produce and distribute their own music on the Internet. The author came to the conclusion that technological advances “(...) leads to more artists and more variety within the music industry” (Bayaan 2004: 1) and increases social welfare.

In his model, Bayaan attributed a specific value to each artist, which reflects the type of music she/he makes. This parameter is known for both artist and record label. “This means that firms can make decisions regarding the signing of artists with full information on how successful a particular artist will be with consumers” (Bayaan 2004: 4). Demand, therefore, is depended on the popularity of the artist and the price, assuming marginal costs to be zero for each CD.

In the next step, the author modelled the firm’s behavior under a regime of no-file sharing. The label is assumed to have monopoly power over the artist it signed. Each firm in the music industry, thus, faces a two-stage game: first, the firm has to decide whether or not to sign an artist; second, if the it decided to sign the artist, the firm has to choose a profit maximizing price for a CD, assuming certain fixed promotion and artist development costs. The model implies that the more popular the artist, the higher the price for the CD and the more CDs can be sold. However, labels are only interested in signing an artist if they expect to make enough revenue to recoup fixed costs invested into the artist. Hence, there is a break-even value for a specific popularity level. The break-even value would represent, therefore, the least popular arist that would be signed by a record label. Industry profits are the sum of all artists’ profits.

In the following, Bayaan differentiated two scenarios for labels to respond to file sharing: (1) a quality response or a (2) legal response by the labels. The quality response could be to add bonus DVDs, as well as to offer autographed CDs or higher quality CDs (e.g. SACDs). The purpose is to stimulate demand for orginals by increasing the quality differential between orginal and copy. In this case, the label has to incur additional costs. However, Bayaan shows that the profit maximizing price is exactly the same as in the no-file sharing regime, but with lower overall profits for the artist, because the demand is only a fraction of what it was before and because of higher fixed costs. This leads also to lower overall profits for the label. On the other hand, the break-even level is higher now than it was without file sharing. The model indicates that under a file sharing regime combined with a quality response of the labels “(...) [f]ewer artists are signed by firms and the profit is smaller than it was before” (Bayaan 2004: 10).

In the following, the author compared the quality response scenario with a legal responce scenario, e.g. to sue individual file sharers. In this way, the labels get back a portion of the demand that is lost when file sharing becomes widespread. However, all firms have to pay a certain fixed cost of legal prosecution, which changes the profit function. The model shows that break-even level of popularity is not only higher than it is under a situation with no-file sharing but also higher than in the quality response scenario, which means that there is less variety in the industry in the legal response scenario than in the quality scenario. Therefore, the profits are also lower than with the quality response.

For artists, the technological improvements dramatically reduce music production costs and make it easier for them to distribute their music to the consumers at marginal costs close to zero. Hence, artists that are not popular enough to be signed can still produce and distribute CDs by themselves.

Although labels and signed artists are worse off if file sharing is widespread under consumers, artists who are not popular enough to be signed have the ability to produce and distribute CDs using the new technology. Thus, they are better off. However, if the labels decide to invest in higher quality for the same CD price, this increases consumers’ welfare. Since previously unsigned artists are enabled by the new technology to produce and distribute their music by themselves, consumers enjoy a higher variety of music. In constrast, if the labels decide to use legal methods, consumers also enjoy a greater variety due to the increase of CDs by previously unsigned artists. However, the legal costs incurred by the labels are a deadweight loss to the industry. If these costs are too high, the benefit gained by consumers may not be enough to offset the profit losses by labels and signed artists. “The worst scenario for consumers and society as a whole is where firms use legal methods to combat file-sharing and artists who were not previously signed have no incentive to produce and distribute” (Bayaan 2004: 17).

(c) Nicolas Curien and François Moreau: The Music Industry in the Digital Era

Curien and Moreau proposed a model of the music industry under “piracy” in which they took into account quality, variety, as well as price adjustments and showed that P2P file sharing networks could have a positive impact on the music industry as whole (recorded and live music as well as complimentaries such as ringtones). However, record companies bear almost all of the negative effect, whereas artists rather benefit from it, since royalties are often the smallest amount of their income, whereas “piracy” tends to boost live performances.

The authors considered music industry as a monopoly. The industry incurs 3 types of cost: (1) production costs; (2) promotion costs; (3) distribution costs of CDs. Especially the distribution of CDs mainly generate fixed costs, whereas variable costs tend to be zero. The consumer has a “subjective quality” for a given variety of music and a willingness to pay for the preferred music. Two effects have to be considered: First, a positive influence of perceived quality on demand; second, a demand sensitivity to the relevance of supply, as willingness to pay is a decreasing function of the distance between the consumer’s ideal variety and the actual supplied variety. Willingness to pay is measused by Curien/Moreau by the maximal expenditure the consumer is prepared to make for her/his music consumption – buying either CDs or concert tickets as well as ancillary goods. Thus, the consumer’s budget is split between music purchases, concert tickets, and ancillary goods. In addition, the authors also consider a sampling effect of music downloading on concert ticket purchases.

In the following, the authors model the recorded music market, the industry’s as well as artists’ revenues, and deduct a profit maximizing strategy for the music industry’s firms. The following propositions were derived (Curien and Moreau 2005: 13-17):

1. The internalization rate of live-shows has a positive impact on quality, diversity, and profit, whereas the “piracy” rate has a negative impact.

2. “Piracy” systematically leads to lowering CD prices, whereas internalizing part of live music revenue may lead to increasing price, as long as the rate of internalization is low enough. The best strategy for the industry is to augment price together with quality. If, however, the share of concert revenues increases, optimal strategy is then to lower the price of recorded music in order to generate more consumer surplus and more live music revenues.

3. Provided that the live music sector is large enough, the industry is better off with “piracy” and compensating for internalization.

4. As long as the size of the live performance market is lower than that of the recorded market, artists are better off keeping all revenues in a world of “no-piracy”. If the concert sector becomes more important, the artists benefit from sharing some revenue with the industry.

5. In the world of “piracy”, in which the whole music market is displaced towards live music, artists benefit if they share their revenues with the industry.

6. If the live market is large enough, artists always gain from sharing revenues with the industry.

7. If there is initially no “piracy”, the artists have no interest in sharing their revenues at all. When P2P file sharing emerges, the strategic game between artists and record industry leads to an equilibrium, where the industry is worse off than initially and the artists may be better off if the live sector is large enough. In this situation, the firms have an incentive to integrate vertically.

8. If recorded and live music markets are vertically integrated and controlled by majors, profits could be redistributed from artists to the industry.

The authors, therefore, concluded from the model that “(...) record companies should better try to accommodate piracy by exploiting one of its main features: its ability to ensure a large scale diffusion of music at a very low cost” (Curien and Moreau 2005: 20). If they are vertically integrated with the live music sector, the majors could improve their profits by allowing free downloads of music from their webpages, and therefore they should implement a global licence. 

(d) Martin Peitz and Patrick Waelbroeck: Why the Music Industry May Gain From Free Downloading

Peitz/Waelbroeck (2006) presented a multi-product monopoly model in which prodcts are located on the Salop circle and in which consumers regard orginals superior to copies. The model showed that the emergence of P2P file sharing networks leads to higher profits if there is suffient taste heterogeneity and product diversity. In addition, if variable demand is added to the model, file sharing can lead to lower prices, higher unit sales, and higher profits (Peitz and Waelbroeck 2006: 908).

The model assumes that the products are located with an equal distance from each other in respect of product differentiation. Therefore, the labels would always charge the same price across all products. Since the marginal costs of production are zero, the profits are equal to revenues. Further, it is assumed that consumers do not have any information without downloading and therefore buy at random. They are faced with a two-stage decision process: (1) Either downloading or not; if they download, consumers learn more about their preferred music; (2) Either buying one unit (e.g. a CD) or not.

In the following, Peitz/Waelbroeck analyzed the market when downloading is not possible and when downloading is possible. In comparison, the model indicates “(...) that a firm can obtain higher profits if downloading is possible” (Peitz and Waelbroeck 2006:  911). This holds only true “(...) if there is sufficient taste heterogeneity (...) and sufficient product diversity” (Peitz and Waelbroeck 2006:  912). However, the results do not alter if variable demand is considered.

Thus, the authors concluded: “Do music labels necessarily suffer from downloading on P2P networks? Our analysis shows that the answer is ‘no’. In our model, profits increase for a certain set of parameters because consumers can make more informed purchasing decisions because of sampling and are willing to spend for the original although they could consume the download for free” (Peitz and Waelbroeck 2006: 912).

Critical Remarks

The four studies reviewed in this section operate with different theoretical models. Liebowitz (2006) grounds his arguments in microeconomic theory, especially on the textbook wisdom on substitutive and complementary goods as well as on sampling and network effects and the concept of indirect appropriability. In contrast to all other studies focusing on the sampling effect, Liebowitz (2006) claims a negative impact of sampling on record sales, since network effects, if they exist at all, and indirect appropriability have a negligible effect on record sales. However, since theoretical modelling implies stark, and therefore not very realistic, assumptions and simplifications, the results depend on the premises made.

This restriction becomes also visible with the other pure theoretical approaches. All three studies (Bayaan 2004, Curien and Moreau 2005, Peitz and Waelbroeck 2006) assume a monopoly position of record labels. However, the music industry’s structure is an oligopolistic one with monopolistic competition; thus, the firms do aim less at profit maximising than at maximising their market share as well as their market power. Therefore, it is not sufficient to assume that record labels are profit-maximising monopolists, which is why much more elaborated models of oligopoly and monopolistic competition should be applied and empirically tested.

2. 
Survey Based Approaches

2.1 
Pure Survey Based Approaches

2.1.1
Based on Secondary Data

(a) Stan J. Liebowitz: Testing File-Sharing’s Impact on Music Album Sales in Cities

Liebowitz’s article “Testing File-Sharing’s Impact on Music Album Sales in Cities” was published in the journal Management Science in 2008. However, it was originally made available as a working paper in September 2005 (Liebowitz 2005a) and in a revised version in April 2006 (Liebowitz 2006a).

In his study Liebowitz examined the extent to which file sharing had caused the decline in sound recording sales in the U.S. from 1998 to 2003. Since no direct measures of file sharing exist, Internet penetration was used as a proxy for file sharing. This assumption implies that the higher the Internet penetration the higher is the level of music file sharing.

However, the author is aware of the problems involved in using Internet access as a proxy variable. “First, Internet penetration reflects the number of users, not their intensity for frequency of use. (...) Second, Internet penetration is likely to reflect all net-based forms of ‘piracy’, including transmitting songs by email or instant messaging. (...) Finally, the Internet can also be a form of entertainment competing with sound recordings for the attention of the entertainment consumer” (Liebowitz 2008a: 3). Nevertheless, the author believed that his methodology could overcome all of these shortcomings.

Thus, he went back to the year 1998 before Napster put music file sharing on the map. He then calculated the change of file sharing between 1998 and 2003 as a product of Internet use and file sharing propensity in 2003. Therefore, the number of Internet users was taken as a proxy for file sharing. This leads to the following equation:

ΔRS = β IUt + γΔZ + Δu

ΔRS stands for the change in record sales; IUt for the Internet use in 2003; Z is a vector of other explanatory variables; and u is not further explained – maybe it stays for a dummy variable. In the regression analysis the size of β is of interest. It decribes the file sharing impact on record sales as well as a potential impact from the Internt as a new and growing form of alternative entertainment. Therefore, the “entertainment effect” also had to be determined in order to subtract it from β to get the net effect of file sharing on record sales. 
Liebowitz’s study was based on a methodology that was first proposed by Boorstin in 2004 in his senior thesis at Princeton. It combines Nielsen SoundScan data on album sales, U.S. census data on Internet and Computer use in 1998, 2000, 2001, and 2003 for 100 metropolitan areas, Nielsen Media Research data on television viewing and Arbitron data on radio listenership. The last two data sets were used to examine the impact of Internet use on alternative forms of entertainment. 

The regression results, after omitting metropolitan areas with poor data coverage, showed “(...) that cities with the largest share of Internet users experience the largest decline in per capita record sales. The typical coefficient, approximately -2.43 (...), implies that an Internet usage of 50% would reduce sales by 1.21 units per person per year, which is quite large relative to the 2000 sales level of 2.86 albums per capita” (Liebowitz 2008a: 10).

Since the “entertainment effect” is also included in this result, it had to be measured as well in order to calculate a net effect. Although it is not possible to directly measure the impact of Internet activity on other entertainment forms, Liebowitz used a less direct approach to calculate the effect for two entertainment activities – radio and TV consumption. Therefore, radio usage and TV watching were the dependent variables of Internet access, separated into dialup and broadband access. According to this regression analysis, Internet use lowered TV watching by about 12.5% and radio listing by 6.6% between 1998 and 2003. This allowed Liebowitz to conclude that“[i]f the entertainment diversion impact of the Internet on radio (television) is a reasonable proxy for its impact on sound recordings then the changes in Internet penetration over this time period, independent of file-sharing, would be predicted to cause a decline in record sales of 6.6% (12.5%)” (Liebowitz 2008: 13). For the younger generation a higher rate has to be assumed, since young people have a greater propensity to buy CDs.

“Since an overall impact of Internet use on record sales has been calculated, as well as an entertainment impact of the Internet on record sales, it is possible to estimate the file-sharing impact of the Internet by subtracting the latter from the former” (Liebowitz 2008: 14). Liebowitz, therefore, chose a mid-scenario for calculating this impact, with the overall impact of the Internet on record sales being about 1.55 units per capita minus the decline in sales due to entertainment diversion of the Internet of about 0.37 units per capita ultimately resulting in a net effect of 1.19 units per capita.
 

This loss due to Internet use and file sharing, respectively, means that in the absence of file sharing the per capita record sales would have been 3.63 units instead of the actual 2.44 units in 2003. Liebowitz thus concluded that “file-sharing is responsible for a reduction in sales that is larger than the sales decline that occurred and that file-sharing aborted what otherwise would have been a growth in sales.” (Liebowitz 2008a: 15). And further: “The findings in this paper appear to confirm the worst nightmares of the recording industry” (Liebowitz 2008: 16).

(b) Eric S. Boorstin: Music Sales in the Age of File Sharing

Similar to Liebowitz (2008), who applies the same methodological approach, Boorstin (2004) tested the causality between Internet access and CD sales over the years 1998, 2000, and 2001 using an economic model based on 99 U.S. metropolitan areas. Since Boostin, like Liebowitz, could not directly measure Internet “piracy”, he broke down “(...) the population into different age groups in order to see how Internet access changes the predicted effect of each age group on CD sales.” (Boorstin 2004: 46). He then hypothesizes that “[i]f the effect of file sharing on CD sales is negative for all age groups, I expect the effect of Internet access on CD sales to be negative for all age groups” (Boorstin 2004:47). However, he also admitted that there are good reasons that the effects are not the same for different groups. It can be assumed that the substitution effect is higher for youths than for adults, whereas the sampling effect is stronger for adults than for youths. Therefore, he expected a more negative effect of Internet access on CD sales for youths than for adults.

Boorstin used the same data sets as did Liebowitz later: Census data for Internet and computer usage and Nielsen SoundScan data for CD sales. Boorstin’s regression model, however, is more complex than Liebowitz’s, since he split the sample into different age groups and compared those with Internet access to those with no Internet access within each group. Beyond that, he used more dummy variables and ran more robustness tests than Liebowitz did.

Although Boorstin applied the same methodology to the same data, he arrived at completely different results: “For younger people, Internet access predicts a decrease in sales. For older people, Internet access predicts an increase in sales. The overall effect of Internet access is positive. (…) This strongly suggests that file sharing is not the cause of the recent decline in the record industry.” (Boorstin 2004: 57). In detail, the impact of Internet access on CD sales for the group aged 5 to 14 is insignificantly negative; for the group aged 15 to 24 there is a significantly negative effect; and for both age groups (from 25 to 44 and older than 44) Internet access is significantly positively correlated with CD sales.

Since file sharing could not explain the decline in CD sales according to Boorstin’s findings, the author could only speculate about alternative explanations: substitute entertainment products, radio station homogenization (radio formats) or macroeconomic variables. However, Boorstin pointed also to the fact that despite the economic problems for the U.S. recording industry, 2003 was the best year ever for the sales of sound recordings in Australia. 

(c) Alejandro Zentner: Measuring the Effect of File Sharing on Music Purchases

Alejandro Zentner published in April 2006 a study on the impact of music file sharing on music purchases, which was based on his dissertation of the same titel, published the year before. Originally Zentner presented the results in a 2003 working paper, and a 2005 article in Topics in Economic Analysis and Policy was also be based on these findings. The results of the study suggest that “(...) peer-to-peer usage reduces the probability of buying music by 30%.” This means that “(...) sales in 2002 would have been around 7.8 percent higher.” (Zentner 2006: 63).

The study used a European consumer mail survey by Forrester Research from October 2001, which is representative for 7 European countries (France, Germany, Italy, Netherlands, Spain, Sweden and the United Kingdom), whose combined market share accounted for 27.8% of the world music purchases in 2001. The dataset contained information on music purchases (CDs, tapes, or vinyl records) during the month prior to the survey. It also provided information on Internet access, the purchases of many goods such as videos, books, and software, ownership of electronic goods such as portable stereos, hi-fi stereos, cell phones, DVD players, MP3 players, CD writers, and games consoles, as well as several demographic variables. The dataset contained information on the average number of hours per week spent online and the number of years a respondent had been online, as well as information on Internet activity such as checking e-mail, using search engines, publishing websites, participating in online auctions, and of course downloading MP3-files. Also the database included information on the type of Internet access – DSL, cable, ISDN or dial-up –respondents used. 
Descriptive statistics showed that overall 39.3% bought music the month prior to the survey, 9% regularly downloaded MP3 files and 51% had Internet access. The percentage of repondents who purchased music was much larger among the group of downloaders than among the group of non-downloaders. Considering only those people who had Internet access, the study showed that 47.1% purchased music in the last month and 21% regularly bought MP3 downloads. And again, the fraction of people who bought music is higher among regular downloaders (55.0%) than among those who did not.

Although the positive relationship of downloading on music purchases persisted when controlling for many individual level characteristics, Zentner needed an instrument variable, which accounts for the presence of unobserved heterogenity, i.e. unobserved taste of music. Broadband access was the first instrument variable, which Zentner used. He showed that it significantly increases the probability of downloading music. The results of the regression, therefore, suggested a reduction of nearly 50% in the probability of buying music (Zentner 2006:  77). However, Zentner also admitted that broadband access does not necessarily relate to the interest of downloading music. Nevertheless, he used this instrument and implicitely assumed that people with a broadband connection have a strong taste for music. Since the author was sceptical of broadband access as an instrument for downloading, he also used Internet sophistication as an instrumental variable. Zentner found several variables in the database indicating Internet sophistication; however, only the publishing of one’s own webpage, reading computer magazines, participating in online auctions and asking for technical support online had a significantly positive impact on the probability for people to download music. 

On the basis of this analytical framework, the results indicated “(...) that downloading MP3 files online reduces the probability of buying music during the month prior to the survey by 30 percent” (Zentner 2006: 85). However, the dataset did neither contain information on quantities of music purchased nor on intensities of music downloads. Therefore, it was not directly possible to calculate the impact on record sales as indicated in the journal’s article. Instead, Zentner relied on several assumptions to conclude: “[I]f 15 percent of the population downloads music, if downloaders are twice as likely to buy music than nondownloaders, and if – conditional on buying – downloaders and nondownloaders buy the same quantity of units, then sales in 2002 would have been 7.8 percent higher” (Zentner 2006: 86). 
(d) Wendy Chi: Does File Sharing Crowd Out Copyrighted Goods?

Wendy Chi examined in a John Hopkins University working paper whether file sharing crowds out purchases of physical and digital music by using Forrester Research’s consumer mail surveys for the years 2004 to 2006, which are representative samples for the U.S. and Canada.

The surveys are representative for all age groups between 18 and 99 in the U.S. and Canada and include 60,000 households. They contain 90 questions about the respondents’ adoption of technology. The surveys provide detailed information on hours spent on TV, Internet, and radio. They include variables indicating the purchases of physical and non-physical music, “illegal” music downloads, type of Internet access, and ownership of portable music players. For purchasing music online, the data also contain information on the frequency of buying (daily, a few times a week, or a few times a month). In addition, the data also provide information on technology adaption, including whether one publishes a webpage, writes audio CDs, participates in online auctions, uses instant messaging, reads computer magazines, searches for free or discounted goods and services, and purchases software, books, DVDs, and videogames.

Descriptive statistics show that the percentage of people who bought music within three months prior to the survey decreased from 26.66% to 17.36%. The percentage of people who regularly downloaded music for free slightly decreased from 8.85% in 2005 to 7.90% in 2006. However, the propability of music purchases for people who regularly download music for free is much higher than the propability of music purchases for people who do not regularly download “illegal” music. This result is consistant across all three years. 

In order to test these findings statistically, the author examined the individuals’ decision to purchase music by estimating a standard probit model with Xi as vector of individual characteristics, P2Pi as a dummy variable and εi as a normally distributed random error. However, if the file sharing variable and the error term are correlated (not independent), the single-equation probit estimates will be biased. Therefore, Chi used a bivariant probit model with instrument variables. As instruments, active participation in religious activities and violations of traffic laws within last twelve months were used. This implies that individuals who violate traffic laws are less concerned about being prosecuted and are more likely to violate intellectual property laws as well. Therefore, the author found a positive correlation between file sharing and whether one received parking tickets in the last twelve months – an information that is also included in the Forrester Research’s surveys. On the other hand, active participants in religious activities are expected to be less likely to violate laws, especially IPRs. Chi, thus, found a negative correlation between illegal downloads and church attendance. In addition, instrument measures of one’s comfort with digital technology including the frequent use of CD writers, the publishing of a webpage, participation in online auction, hours spent online, one’s attitude towards technology were also included in the bivariant probit model. In measuring for peoples’ propensity to download music files for free, Chi not only used the measures of ethical behavior and technological affinity but also attended to the interaction of the two.

The results of the bivariante probit estimates indicate that “[t]he probability of making legal music purchases among illegal-downloaders greatly exceeds the probability of legal music purchases among non-illegal downloaders” (Chi 2008: 14). Since the sample mean of the treatment group (“illegal” downloaders) is greater than the sample mean of the control group, “illegal” downloads have a positive impact on physical and non-physical music purchases. All tests of instrument validity (exogeneity tests) and the robustness tests confirmed this result.

To sum up, the results suggest that “illegal” downloads and physical and non-physical music purchases are positively correlated and that the sampling effect of file sharing dominates the substitution effect.

However, Chi’s model only focuses on the difference in the participation rate of “illegal” downloaders and “non-illegal” downloaders on music purchases. It does not tell us anything about a change in music spending. Therefore, it is possible that file sharers, despite their higher prospensity for purchasing music, spend less money than non-file sharers. This could be in line with the thesis that the recent recession in the music industry is not originally caused by file sharing but by music consumers’ altered behavior. I.e. file sharers might tend to buy single tracks online instead of digital albums and CDs.

Although Chi’s study provides interesting insights into the motivation and behavior of music consumsers, it did not directly focus on the relationship between record sales and file sharing activity. In addition, the used instrument variables have to be questioned, since it is not very plausible that religious activity and violation of traffic laws really have an impact on music consumption. However, if the study’s results are reliable, the music industry’s representatives should be warned that confining music file sharing may hurt music sales, since the sampling effect of music file sharing dominates the substition effect.

(e) Brigitte Andersen and Marion Frenz: The Impact of Music Downloads and the P2P File-Sharing on the Purchase of Music

The objective of Brigitte Andersen and Marion Frenz’s study entitled “The Impact of Music Downloads and the P2P File-Sharing on the Purchase of Music” (2007/08) was to determine how the downloading of music files through P2P networks influences music purchases in Canada. They used data from a representative survey of the Canadian population aged 15 and older collected by Decima Research for Industry Canada, in which 2,100 repondents were also asked how many CDs and non-physical music tracks they purchased in the last two months and how much they paid for it on average. The results of the study suggest “(...) that for every 12 P2P downloaded songs, music purchases increase by 0.44 CDs. (...) P2P file sharing tends to increase rather than decrease music purchasing” (Andersen and Frenz 2007: 3).

In contrast to other studies, which differentiate only a substitution and sampling effect of file sharing on music sales/purchases, Andersen and Frenz’s paper considers more ways in which music can be acquired: purchasing CDs, ripping CDs, buying music tracks, downloading free music from file-sharing networks, downloading free music from promotional websites and from peoples’ private sites and copying MP3s from friends. Therefore, the sampling effect was divided into a “market creation effect” and “market segmentation effect”. “Market creation” means that an individual shares music files in order to hear a particular song before buying it. This effect is distinct from the effect of “market creation”, which refers to a situation where the music is not available in stores or from online/mobile music shops. Beside these effects, there is also a “market segmentation effect”, which refers to the phenomenon of cherry-picking, i.e. an individual not wanting to pay for the whole album and instead downloading the desired music track for free. In contrast, the substitution effect refers to a situation in which the individual engages in music file sharing because the song or album price is considered too high.

The hypotheses were then tested with the help of a regression model, in which the dependent variables were the number of CD albums and number of online/mobile music tracks that respondents estimated they had purchased in 2005. According to the regression results, the authors were unable to find direct evidence for the hypothesis that “file sharing is negatively associated with music purchases in Canada”. Quite the contrary, they found “(...) a positive and statistically significant relationship between the number of music tracks downloaded via P2P networks and the number of CDs purchased. (...) For an increase in the average number of P2P downloads per month of 1, the number of CD purchases per year will increase by 0.44.” (Andersen and Frenz 2007: 27). However, the authors were unable to find any statistically significant relationship between online/mobile music purchases and file sharing.

Andersen/Frenz also evaluated the sampling and substitution effect of file sharing on music purchases. On the basis of the regression results, they calculated a substitution effect of 3.2%, meaning that if an individual increases his P2P file sharing activity by 1% he purchases 3.2% fewer CDs. For the “market segmentation effect” the authors could not find any relationship between file sharing and CD purchasing. Also, with the “market creation effect” no statistically significant impact on CD purchases could be observed. However, tests for both the entire market creation effect versus the market substitution effect and the combined market creation and market segmentation effect versus the market substitution effect showed a significant difference at the 1% significance level. Therefore, the authors concluded “(...) that the negative CD ‘market substitution effect’ is balanced out by the much more positive overall ‘market creation’ effect from P2P file-sharing” (Andersen and Frenz 2007: 29).

(f) Julie Holland Mortimer and Alan Sorensen: Supply Responses to Digital Distribution: Recorded Music and Live Performances
The last paper, I reviewed in this category is Holland Mortimer and Sorensen’s working paper, which does not directly address the relationship between file sharing and record sales, but indirectly shows that file sharing affected the trade-off between sales of recorded music and concert revenues.

The study was based on the one hand on Pollstar data covering nearly all concert activities in the U.S. ranging from small concert venues to stadium events in the years from 1990-2003, and, on the other hand, on SoundScan data for weekly CD sales in the years 1993 to 2003. The combined data set included 2,135 recording and touring artists from 1993 to the end of 2002. However, since CD sales for this time for some artists are missing, those artists were discarded from the dataset, which left a sample of 1,806 artists. In addition, all CD sales were augmented with award-winning information from the Recordings Industry Association of America (RIAA) in order to account for historival CD sales prior to SoundScan tracking service in 1993.

Since the authors did not have detailed data on file sharing, they relied on variations over time and across artists, i.e. they tested if the impact of concert activity on record sales before and after the emergence of Napster in 1999 significantly altered.

The tested model was based on very stark assumptions. The key assumption was that only consumers who obtain the album also attend concerts of their favourite artists; i.e. consumers will not attend a concert without first listening to the album. In addition, the authors assumed that only albums with positive expected profits get produced. This assumption is very questionable, since most of the albums produced cannot break even. A third assumption was that artists can only tour if they also sell records, which is also very unrealistic. And finally, it was assumed that album prices are set only by the labels (out of the artists’ control) and that prices are stable depite the advent of file sharing, which is also questionable.

In the empirical part of the paper, the authors tested their predictions of the model. First, they measured the impact of concert performances on CD sales and tried to find out whether the magnitude of the spillover changed after file sharing became widespread. With a simple regression model they showed that concert events are stongly correlated with the increase of record sales in the geographical area the concert was held. The sales effect, therefore, was strongest in the week of the concert and in the week following the concert. However, the increase in CD sales surrounding a concert was significantly lower in 1999-2002 than in 1993-1998. The authors, therefore, found a shrinking spillover effect of CD sales on concerts after the advent of music file sharing. Overall, the negative effect is 48.9%. The authors found negative effects for all music genres ranging from -35.8% for Urban/Rap to -80.9% for Jazz/Latin. The effect was higher for younger acts (-58.6%) than for older ones (-35.8%). In addition, in markets with a high broadband penetration the concert spillover effect was lowered after 1999 by 64.9%, whereas in markets with a lower broadband penetration the negative effect was only -32.0%.

In a second step the changes in demand for concerts were tested. The results indicated that “(...) a 100 percent increase in the number of CDs sold within six months prior to a concert event is associated with a 16 percent increase in concert revenue. After 1999, this number increases to 21 percent, and the difference is statistically significant” (Holland Mortimer and Sorensen 2005: 25). The authors also asked how many additional CDs must be sold in order to generate one additional sale of a US$ 20 concert ticket. Whereas in the period from 1993-1998 8.47 additional CDs had to be sold, from 1999-2002 this number decreased to 6.36, a change of about -25%. 

Further the change in the supply of live performances was analysed. Overall, the artists were more likely to tour in the time span of 1999-2002 than before. However, there were no significant differences in the probability of touring across cities with high versus low broadband penetration.

According to the authors, the question of whether file sharing reduced the supply of new artists and new albums was difficult to test, since it is difficult to count new artists and albums accurately due to a lack of available data. Instead, they gathered a list of all artists with albums for sale on amazon.com in early 2005. Using this weak database, the authors found that “[f]or every genre, the number of new artists and new albums peaks sharply in 2000 and is followed by a steep decline from 2001-2004.” However, the authors were “(...) reluctant to draw any strong conclusion from these broad patterns, because (a) we have no clear explanation for the dramatic spike in 2000, and (b) there are obviously many other factors we are not controlling for” (Holland Mortimer and Sorensen 2005: 28).

In addition, the authors were also not able to answer the question of whether artists reduce efforts on album production, since artists’ effort levels cannot easily be observed or measured; therefore, they could not directly test whether the artists shifted their efforts away from recorded music toward live performances. 

To sum up, the advent of file sharing in 1999 appears “(...) to have eroded the profitability of selling record albums.” However, these changes “(...) may have similtaneously boosted demand for live performances. (...) For artists, the decline in revenues from recorded music after 1998 is striking, but appears to have been more than offset by a concomitant increase in concert revenue. Total industry revenues, on the other hand, have not fully recovered, depite the increasing contribution of concert revenue to the total” (Holland Mortimer and Sorensen 2005: 32). 

As the authors remarked several times, the study did not primarily address the question of whether file sharing hurts record sales, but they wanted to measure the trade-off between record sales and concert revenues induced by file sharing. The results showed that there is a considerable trade-off in favor of concert revenues. However, the results hold only true, if we accept several stark and questionable assumptions: (1) that consumers will not attend a concert without first listening to the album; (2) that only albums with positive expected profits get produced; (3) that artists can only tour if they also sell records; (4) that album prices are set only by the labels and prices are stable depite the advent of file sharing. The authors admitted that opposite predictions could be delivered if only one of these asumptions is weakened, and instead, a more complex (and realistic) demand model is introduced.
According to these restrictions, we have to be very careful to interpret Holland Mortimers/Sorensen’s findings. Their findings neither measured a direct impact of file sharing on record sales nor unambiguously observed a reduction of supply of new artists and new albums due to file sharing. The only reliable finding of the study was that after 1999 there was a significant shift from record sales to concert revenues. Whether or not this can be attributed to the advent of file sharing by the introduction of Napster is a question that is not satisfactorily answered by this study. However, Holland Mortimer and Sorensen (2005) eventually showed that music file sharing is not the disease but a symptom of a structural break in the music industry. Or as Dejean (2009: 343) put it: “As a result the revenue transferred from record company to artist as revealed by Mortimer and Sorensen (2005) appears as a consequence of this major change.”

Critical Remarks

The largest group of studies are pure survey based studies using secondary data for measuring the impact of file sharing on record sales. Since the database was not collected for estimating the mentioned impact, data have to be adjusted for the research question.

Boorstin and Liebowitz (2008) used for their research the same data sources: U.S. census data to measure file sharing activity and Nielsen SoundScan data for weekly album sales in the U.S. Although both studies rely on the same dataset, they came to quite different results. Using Internet access as proxy for file sharing activity, Boorstin (2004) comes to the conclusion that overall there is a significant positive impact on record sales, whereas Liebowitz (2008) concludes that file sharing is responsible for a reduction in sales that is larger than the sales decline that occurred. Although Liebowitz is aware of the shortcomings and limitations of his approach by using three imperfectly linked datasets, which did not allow to directly measure file sharing, he argues in his 2004 working paper “Peer-to-peer networks: Creative Destruction or just plain destruction?” that Boorstin drew the wrong conclusions, since he included dummy variables for the years 2000 and 2001 in order to cover other problems in the music industry besides file sharing. However, Liebowitz criticized that the inclusion of these dummy variables would bias upward the file sharing variables. Therefore, he excluded both dummy variables from the regression, which led to higher negative impacts for young people and smaller positive impacts for older individuals. Despite the corrections of Liebowitz, Dejean (2009: 9) argues in his review paper that Boorstin’s “(...) results still show evidence that getting an Internet access is associated with higher CD bought for users aged more than 25 years. This study gets credits for highlighting the existence of a statistical positive correlation between a particular group of Internet user and the purchase of recorded music.”
However, Dejean (2009:7) is very sceptical about using broadband Internet access as a proxy for file sharing, since there is no “natural” correlation with music downloading. Instead, there are other activities that are more important to Internet users than file sharing. “As a consequence it becomes difficult to estimate the share of illegal music downloads in online activities which is responsible for the decline in music sales.” (Dejean 2009: 9).

This critical remark is also addressed to the findings of Zentner, who used representative consumer mail survey data of Forrester Research and claimed that file sharing reduces the probability of buying music by 30% and that therefore record sales in 2002 would have been around 7.8 percent higher. This contrasts with Chi’s (2008) results, which are also on Forrester Research data, which suggest that “illegal” downloads and physical and non-physical music purchases are positively correlated and that the sampling effect of file sharing dominates the substitution effect. Despite the fact that Zentner relied on data for 7 European countries for the years 2001 and Chi focused on the U.S. and Canada for the years 2004 and 2006, it is striking that the results are contradictory, since file sharing activity does not differ so much in time and between Western Europe and Northern America. However, the main reason for the discrepancy is the use of different instrument variables as proxy for file sharing activity. Zentner (2006) applied Internet access whereas Chi (2008) used religious activity and violation of traffic laws as instruments for file sharing activity. In addition, Chi’s model only focuses on the difference in the participation rate of “illegal” downloaders and “non-illegal” downloaders on music purchases. It does not tell us anything about a change in music spending.
However, Dejean (2009: 7) is sceptical about using broadband Internet access as proxy variable for file sharing: “The main criticism that can be done to these studies is the use of a ‘black box’”.
In a similar way Holland Mortimer and Sorensen (2005) indirectly revealed by focusing on the trade-off between record and concert ticket sales that file sharing has eroded the profitability of selling record albums, but has simultaneously boosted demand for live performances. Therefore, they used Pollstar data for concert activity (1993-2003) and Nielsen SoundScan data for weekly album sales (1993-2002). However, they do not instrument for file sharing, but instead calculate a considerable trade-off in revenues in favor of live performances with an overall positive effect on the music industry.

In contrast, Andersen and Frenz (2007) did not use any instrument variable to measure the impact of file sharing on record sales. Instead they propose a single equation methodology for representative consumer data for Canada, which cannot deal with the fact that file sharing and record sales are determined by an omitted variable. Therefore, their remarkable results that 12 additional downloads lead to the sales of an additional 0.44 CDs are questionable.

2.1.2
Based on Primary Data
(a) Bounie et al.: Pirates or Explorers?

Bounie et al. conducted an anonymous online survey in two French graduate schools in order to exmanine the factors that influence the probability to increase/decrease CD purchases after acquiring MP3 files. The results suggested “(...) that there exist two populations of music consumers: people who sample music a lot (explorers) and those who do not sample (the pirates)” (Bounie et al. 2005: 1). This result indicates that music fans among students prefer to sample music and, therefore, their purchases of CDs tend to increase, whereas students with little interest in music use MP3 files as direct substitute for CDs. 

In the online survey, which was administered from May 26 to June 3, 2004, the respondents were asked on their behavior on music consumption, file sharing and their attidute towards downloading. Overall, 589 students returned the questionnaire, but only 352 students answered the most relevant questions. Thus, this is the sample used in the econometric analysis.

Descriptive statistics tell us that 93% have an Internet broadband access. 90% spend at least 5 hours per day online. 82% listen to music at least once a week, and 53% listen to more than 10 hours per week. 44% visited a record store, 36% went to concerts and 33% play an instrument. More than 35% of the respondents purchase 5 CDs or more each year, with an annual average of 5.5 CDs. However, 16% claimed they did not purchase any CD. The average number of CDs owned is around 80. However, 31% of the repondents owned more than 100 CDs.

88% obtained free music. Among these 70% download files from P2P networks, 74% from internal networks, and 58% got files by physical exchange (CD-R, USB sticks, etc.). More than 50% of the respondents admitted that they had more than 500 MP3 files on their computers. Less than 10% declared that they had any. 73% of MP3 owners preserve more than half of the files. Therefore, the authors concluded that “pirates” tend to get free MP3 files in order to acquire a music library at no cost, whereas “explorers” are music samplers who tend to delete files in which she/he is not interested in order so save space and time organizing files.

93% who obtained free music claimed that they have discovered new artists through listening to MP3s, and 70% reported that sampling led them to purchase CDs that they would not have purchased otherwise, which indicates a strong “sampling effect”. The autors concluded “(...) that people who sample music in order to purchase new music both download a lot and purchase a lot” (Bounie et al. 2005: 10). On the other hand, there are much more “pirates” who did not buy any CD than “pirates” who purchased more than 10 CDs annually. However, “explorers” dowloaded more than twice as many files than “pirates”.

By estimating a multinominal logit model, the authors determined the net effect of file sharing on CD purchases. The results indicated that people with a strong taste for music (owning more than 100 CDs) have a higher probability to increase CD purchases after obtaining music for free. However, the number of MP3 files owned does not significantly increase/decrease the propensity to purchase more CDs. Finally, people who keep less than half of the MP3s (“explorers”) have a significantly higher probability to have increased CD purchases. If they keep more than half of the MP3 files (“pirates”) they tend to reduce their CD purchases. 

Although the authors did not directly address the impact on CD sales, they concluded that if the “explorers” increase their music purchases by the same percentage as the “pirates” decrease them, this would lead to an overall positive effect of file sharing on CD sales. However, if the “pirates” decrease their purchases by 50% more than the “explorers” increase their purchase, overall CD sales started to decline.

On the basis of these results, Bounie et al. (2005: 16-17) suggested that new business models should better discriminate between “explorers” and “pirates” in order to extract more surplus from the true music fans.

(b) Rafael Rob and Joel Waldfogel: Music Downloading, Sales Displacement, and Social Welfare

Rob/Waldfogel’s article in Journal of Law and Economics is based on a 2004 working paper entitled “Piracy on the High C’s. Music Downloading, Sales Displacement, and Social Welfare in a Sample of College Students”.  The authors used a survey-based dataset of music downloading and purchases of 8,200 albums by 412 college students. The repondents were asked whether they download more and buy fewer albums. The authors document “(...) that downloading reduces music purchases, by roughly one fifth of a sale for each recent download and possibly much more” (Rob and Waldfogel 2004: 29). The conservative estimates indicate that “(...) downloading reduced purchases by individuals in the sample by about 10 percent during 2003”. (Rob and Waldfogel 2004: 29)

The basic data were derived from two surveys. In the first survey from December 2003 to February 2004, 412 college students from the University of Pennsylvania, Hunter College, Chicago’s MA master program in public policy, and from City College New York were asked, beside demographic information, about the number of CDs owned, speed of Internet access, and interest in music. In the second survey, 92 students from University of Pennsylvania had to value ex ante and ex post 1,209 purchased and downloaded albums. 

The respondents were asked not only what they bought and downloaded but also how highly they value the music. 

Descriptive statistics show that only 15% of the repondents are less of a music fan. However, nearly 40% claim to be about the same, 30% are sonewhat more, and 17% are a lot more interested in music than others they know. The mean number of CDs owned is 103. 

In the second part of the survey the respondents were asked to attach dollar value to two groups of albums they have. The authors presented them a list of 261 albums certified by RIAA as having sold 2 million or more copies since 1999. Further, the respondents were asked to list all albums they have obtained in the past year, regardless of purchasing, downloading, or as a gift. The valuation of albums reached from US$ 50,000 to zero, with median value of US$ 100 per hit album. However, bought albums are valued higher (US$ 15.25 on average) than downloaded albums (US$ 12.70 on average).

To control the results of the first survey, a second one was administered, asking about both ex ante and ex post valuations of the 261 albums in the hit sample. The mean ex ante valuation was nearly US$ 16.00, while the mean ex post valuation decreased to US$ 13.39.

In the next step, the authors conducted a regression analysis to measure the impact of downloading on record sales using Internet access speed as instrument. The results indicate downloading reduces expenditure on hit albums from 1999 to 2003 by US$ 25 per capita. This leads to a 20% decrease in record sales. In addition downloaded hit albums are valued 33% below purchased albums. For current albums the quotient increases to 39%. 

However, the authors also tried to figure out the impact of downloading on the social welfare. They calculated that the total downloader surplus reaches US$ 6,910, “(...) and the overall consumer surplus under downloading is US$ 6,873” (Rob and Waldfogel 2004: 26). “In per capita terms, consumers spend $126 without downloading and $101 with downloading. Downloading increases consumer welfare by $70 per capita for sample individuals” (Rob and Waldfogel 2004: 27).

(c) Seonmi Lee: The Effect of File Sharing on Consumer’s Purchasing Pattern

Lee investigated how price and free music availability jointly affect the consumer’s willingness to buy and how price and non-price factors (rating of singers, genre preferences, number of songs on CDs, and music consumption style) change the “free” vs. “non-free” Internet availability conditions. The results of a survey of about 500 students of Korea University in Seoul indicate that there is a weak interaction of CD prices and free music availability, whereas in the non-free Internet availability situation price has a significant effect on consumer purchasing patterns for some CDs.

Lee tested in his study two hypotheses:

(1) The price of a CD and the free music availability will jointly affect consumers’ willingness to buy. The consumers’ willingness to buy will drop more quickly at a certain price point than at a point in the “non-free” Internet availability situation (Lee 2006: 10). The hypothesis implies that non-price factors affect the willingness to buy more than the price of a CD in “free” Internet availability situation.

(2) In the “non-free” Internet availability situation, price will have a greater effect on willingness to buy, while in the “free” Internet availability situation, non-price factors will have a greater effect on the willingness to buy.

In a first phase of the research, Lee conducted a pre-test in order to determine those factors, which might influence consumers’ purchasing patterns. In a survey of 106 students from Korean University in Seoul, Lee identied 4 factors affecting the purchase of CDs. The respondents had to list factors they consider when they purchase music. After redundancies were eliminated and similar responses were combined, the 4 factors were: price, rating of singers, genre preference, and the number of CDs on a CD.

On this basis, the main research was conducted with 396 students of Korean University from middle-class households. In order to explore how file sharing affects the consumers’ purchase pattern, “free” Internet availability and CD-price were jointly manipulated. For the variable “price” Lee differentiated “very low price” (4,000 won = US$ 3.99), “low price” (7,000 won = US$ 6.99), “average price” (12,000 won = US$ 13.99), and “very high price” (19,000 won = US$ 20.99) for an average album. Each price was combined with a situation, in which music is freely available on the Internet or not. This leads to 8 conditions, for which 12 music albums from 6 different genres (ballad, dance, R&B, rock, trot, and hip-hop) were described in the questionnaire. Participants were told that they would find 12 descriptions of different singers’ albums. The first task for the respondents was to rate the quality of the presented singer and the genre preference on a scale from 1 to 5. Next, respondents were asked to read three characteristics of the CD and then rate the extent to which they were willing to buy each CD on a 1 to 5 scale. In addition several demographic factors were collected including monthly expenditure, music consumption style, montly spending on CDs and time spent for free music consumption.

The results of the regression analysis indicate that there was no significant effect of the joint effect of price and “free” music availability, and, therefore, hypothesis 1 was not supported. However, the results also show that repondents who were willing to buy a CD at a certain price in the “non-free” situation show their unwillingness to purchase for the same price in a “free” situation because they started to perceive the CD as too expensive. Consumers, therefore, are unwilling to buy a CD at the current price because they are able to obtain the music for free on the Internet. Since the record labels set a profit maximising price for a CD, “(...) a consumer’s unwillingness to buy at that price would have a negative impact on record sales” (Lee 2006: 18).

Lee concluded that consumers put more weight on non-price factors than price in the “free” music Internet regime. A multiple regression analysis was conducted for the sample of 24 CDs with price, gender, age, monthly expenditure, monthly spending on CDs, and hours spend downloading free music as independent variables and willingness to buy as dependent one. The results of the regression analysis were assembled in two seperate situations: “free” and “non-free” music availability. The estimations show that price has a statistically significant effect on repondents’ willingness to buy for five out of twelve CDs in the “non-free” scenario, whereas in the “free” scenario price had no effect on consumers’ willingness to buy for any of the CDs. Therefore, hypothesis 2 – non-pice factors have a greater effect on the willingness to buy than price – was supported. Lee concluded “(...) that consumers would not consider price on purchasing CDs when they are able to obtain free music, and consequently consumers react less to price after the appearence of file sharing” (Lee 2006: 22). 

Thus, the current level for CDs is too high. The labels have to lower the price in order generate more demand. Moreover, lower prices could deter new entrants from the market. Instead of price setting, the labels should concentrate more on non-price factors such as various CD characteristics to attract consumers. In addition, according to Lee, new sale methods such as bundling must be developed to absorb low-value consumers by price discrimination policy. Otherwise, the labels will face further sales declines.

(d) Tin Cheuk Leung: Should the Music Industry Sue Its Own Customers?

Leung constructed a dataset from 884 undergraduate students at the University of Minnesota to demonstrate that music file sharing does hurt record sales. However, music file sharing contributes approximately 20% to iPod sales. 

The survey was conducted from fall 2007 to spring 2008 in seven undergradute classes with 884 students. In the first part, the students were asked their demographics, their Internet access and iPod consumption. In the second part, the respondents reported their recent music consumption from CD, iTunes and P2P file sharing networks. The third part contained a conjoint survey, in which the students had to make concrete choices from three options for music listening: (1) from iPod nano, which costs US$ 200; (2) from the computer, and (3) from radio. Within each option the students had to finish two sub-tasks. If the repondent chose the iPod-option, she/he had to decide how many songs she/he wanted to download from P2P file sharing networks if the fine per song were US$ 200/song and if the probability of getting caught were 1:2000 songs. She/he had also to decide how many songs she/he wanted to buy from iTunes store if a song costs US$ 0.3 and how many CDs she/he wanted to buy for US$ 5 per unit. Overall, the students had to finish twelve tasks including two sub-tasks each. In sum, 270 students answered this part of the survey.

Descriptive statistics revealed that around 90% of the students have a weekly income less than US$ 200. On average they spend 3-4 hours surfing on the Internet. They owned 2,508 songs on their computer, which were bought by 59.8% and pirated by 61.0% of the repondents. On average, students buy one CD every other month and four to five songs each month from online music stores. However, 70 songs per month are downloaded by the respondents. For those who “pirated” music recently, the average number of downloads was roughly 135 songs per month. Finally, more than 70% of the students own an iPod.

On the basis of the results of the conjoint analysis, Leung estimated a demand function for music with three dependent variables: CDs, iTunes songs and pirated songs from P2P file sharing networks. For each dependent variable an instrument variable was chosen, e.g. the probability of getting caught “pirating” music as instrument for the demand for music from file sharing networks.

The regression results indicate that students share more music and buy more iTunes songs when they own an iPod. In contrast, if students do not own an iPod, they download 22.85% less music from P2P sites, consume 8.81% songs from iTunes, and buy 0.73% more CDs. Students download less music when punishment is more severe. When the (theoretical) fine increases from US$ 100 to US$ 200, students would download less music from P2P sites, consume 1.03% more songs from iTunes and buy 0.54% more CDs.

This leads to the conclusion that music piracy does hurt record sales. “When students pirate 10% more music through P2P web sites, they buy 0.7% fewer iTunes songs and 0.4 fewer CDs” (Leung 2008: 22).
(e) Huygen et al., 2009, Ups and Downs. Economic and Cultural Effects of File Sharing on Music, Film and Games

The Dutch study is based on a representative survey of 1,500 Dutch Internet users, capturing their behavior and motives in downloading music, films and games, but it also investigated their purchasing behavior related to music, DVDs and games. Although the authors found out that music producers and publishers suffered revenue losses due to file sharing of about EUR 100 million a year, the welfare gains totalled around annually EUR 200 million in the Netherlands. 

The research was carried out online between April 2-8, 2008, with 1,500 respondents completing the questionnaire. The descriptive stastistics showed that unlicensed downloading is widespread in the Netherlands: “some 4.7 million people over the age of 15 out of a total of 13.5 million have, over the past 12 months, engaged in downloading without paying on one or more occasions. Downloading is most common with 40% of all internet users doing it, followed by some distance by films (30%) and games (9%)” (Huygens et al. 2009: 61).

The average file sharer in the Netherlands is younger – e.g. the 15 to 24 year age group represents 28% of the music downloaders, whereas it represents only 18% of the Dutch Internet population. The file sharer is often male – 57% of the music downloaders are men versus 52% men in the Internet population. And the file sharer is better equiped with MP3 players (74% of music downloaders vs. 55% of the Internet population) and mobile phones with music-playing capabilitied (61% of music downloaders vs. 48% of the Internet population).

In addition, the file sharers in the Netherlands have different music preferences than the overall Dutch Internet population. Whereas around half of the Internet users prefer easy listening music (including musicals and crooners), only 38% of the downloaders do so. The music genre most preferred by the group of file sharers is HipHop and R&B with 59%, followed by experimental and avant-garde music with 58%, rock (57%), dance (51%) and pop (49%).

Free downloading occurs not only on P2P file sharing networks, which account for 38% of all music downloads, but also on promotional sites (18%), newsgroups (12%), Usenet (8%), FTP-servers (6%) and shared directories (5%). However, it is striking that 48% of the file sharers do not know from which source they download the music.

Most of the downloaders used Limewire to share their music (31%), followed by Kazaa with 21% using it, eMule (9%), Bittorrent.com (8%) and The Pirate Bay (6%).

In the Netherlands, 2.5% of the Internet population have paid to download music in the past 12 months, and 60% of those paying to download are also active in file sharing. 6.5% of the Internet users paid for music on iTunes, 2.9% bought it on amazon.com, 2.3% from planetmusic.nl and 1.2% from music.msn. The rest of download platforms accounts only for less than 1% of the online/mobile music sales.

In comparison of non-file sharers and file sharers in music consumption, the results show that there is no sginificant difference in purchasing behavior: The file-sharers purchased 5.49 albums in the last 12 months, and the non-file sharers bought 5.69 albums. However, the file sharers in the age group of 15-24 years old purchased significantly more albums (5.90 on average) than the non-file sharers in the same age group (3.90 on average). The results also revealed that music file sharers typically visited concerts more often and bought more merchandising than non-file-sharers.

Beside gaining insight into music purchasing and downloading behavior, the survey also tried to find out the relationship between file sharing and buying. The authors formulated, therefore, 3 hypotheses: (1) downloading is a complement to buying (i.e. file sharing meets a different demand and drives consumption in other markets – live performances, merchandising); (2) downloading is an alternative to buying (substitution effect); (3) downloading is a means to get know the product (sampling effect).

Although 73% of file sharers see file sharing as an equal alternative to paying for downloads, the study results also indicate that only 19% of the respondents think that they would purchase more music if file sharing were made impossible. Instead, 54% said that they did not change their purchasing behavior and 27% claimed they would even pay less for recorded music in the absence of file sharing. In addition, for 69% of file sharers discovering new genres as well as new artists is an important feature. Beyond that, file sharing is also a trigger for additional consumption in other markets, e.g. concerts, merchandising, as shown above. The study also showed that there is a considerable sampling effect of music file sharing: “Among file sharers, 63% of music downloaders might yet buy the music they first got for free online” (Huygens et al. 2009: 79). The main reasons for buying after file sharing is that the respondents love the music (80%), they wish to support the artist (50%), and they believe in a higher quality of the CD and wanted to own the CD sleeve and booklet (33%).

After presenting the results of the consumer survey, the authors tried to figure out the economic effect of file sharing. They assumed a substitution rate of music file sharing of about 5 to 7%, or one track less for every 15 to 20 downloads. “[T]his would result in lost revenue of at most EUR 100 million in the Netherlands” (Huygens et al. 2009: 105). However, there is also an additional consumer surplus of file sharing. Regarding the willingness-of-pay, the authors found (Huygens et al. 2009: 106) that “the welfare gains would be more or less equal to half the retail price value of downloads” (Huygens et al. 2009: 105). On this basis, the authors concluded that “[t]he consumer surplus created by music sharing in the Netherlands would then amount to an estimated minimum of EUR 200 million per year” (Huygens et al. 2009: 107), which is a very conservative estimate according to the authors, who believe that the welfare effect of music file sharing in the Netherlands is quite higher.

These results were also included in a recent paper by Van Eijk, Poort and Rutten (2010), who all participated in the TNO study in the previous year.

Critical remarks

Whereas the results of secondary data based survey approaches mainly depend on the proxy variable used for measuring the sales impact of file sharing, survey approaches based on primary data try to circumvent the problem of an unobserved independent variable by highlighting the factors that drive music consumers’ demand. Unfortunately, most of the studies rely on non-representative samples of high school and college students. 

Bounie et al. (2005) asked 352 students of two French graduate schools for their music consumption behavior, identifying two different user groups – explorers, who mainly sample music, and the larger group of pirates, who substitute “illegal” downloaded music files for potential music purchases. 

Rob and Waldfogel (2006) investigated about 500 U.S. college students and found that file sharing reduces album sales by 20% but increases social welfare. Lee asked 500 students at the University of Korea in Seoul about the joint effect of price and “free” music availability and concluded that the amount of CDs purchased decreases because the current price of a CD is regarded as too high.

Leung conducted a conjoint survey of students in the U.S., which asked them to make hypothetical choices between the purchase of music, iPods, and “pirated” music under or without a regime of punishment. At a rate of 10% file sharing, students intend to buy 0.7% fewer iTunes songs and 0.4% fewer CDs, which indicates a weak impact on music sales.

Last but not least, the Dutch study on the impact of file sharing on entertainment products is based on a representative consumer survey for the Netherlands and revealed that there is a weak link between the decline in music sales and downloading, which is outperformed by positive spill-over effects on other entertainment markets such as live performances and merchandising. The main result of the study is, however, that file sharing has a largely positive effect on the Dutch welfare.

Whereas all the other studies are not representative and rely on student samples, there is the problem of negative as well as positive bias: to wit, that respondents play down file sharing, since it is illegal, or exaggerate the activity because it is hip (see Oberholzer-Gee and Strumpf 2009: 17). However, despite these shortcomings, survey approaches based on primary datasets can contribute important insights into the consumers’ music consumption behavior if they are representative for a specific population and if they use appropriate questionnaires and interview techniques.

2.2
Theory and Survey Based Approaches

(a) Gopal et al.: Do Artists Benefit from Online Music Sharing?

In the article “Do Artists Benefit from Online Music Sharing?”, which is based on a 2003 working paper, Gopal et al. (2006) present a model of music file sharing to explain the impact of technological and economic incentives to sample, purchase, and pirate music. The results of the model indicate that lowering the cost of sampling by file sharing will motivate more music consumers to purchase music online. In contrast, the restriction or even prevention of sampling will hurt the music industry in the long run.

Gopal et al. (2006) assumed in their model that Internet sharing technology enables consumers to reduce information uncertainty regarding music. The costs involved in file sharing for sampling music are sunk costs and contain time and effort in searching, downloading, and listening to the unauthorized copy. A consumer decides to sample if the expected net benefit from sampling is larger than that from buying. After downloading, a consumer has three different choices: (1) to buy a version of the song; (2) to keep the unauthorized copy; (3) to discard the copy.

The decision model considers two cases: A decison under low risk, if the consumer downloads music from a well-known superstar, and a decision under high risk, if music from relatively unknown artists is downloaded. The model proposes (see Gopal et al. 2006: 1513-1515) that if market price of the music item increases, consumers are more likely to sample first, rather than directly purchase. Sampling, therefore, allows consumers to make a purchase decision on the actual value of music. A lower actual value results in a smaller proportion of samplers that purchase the music. As sampling costs decrease with increasing availability of free music online, more consumers engage in sampling prior to the purchase decision.

However, the revenue impact of file sharing on music purchases depends on the actual value, which is attributed to the music. If music is highly valued, the revenue will increase due to file sharing, whereas low valued music will see decreasing revenues in the presence of file sharing. This proposition also implies that efforts by producers to increase the value of music constitute a more effective strategy than raising the costs of sampling (e.g. by Digital Rights Management or the enforcement of copyright). Overall, the propositions of the models imply that the welfare is higher with the presence of file sharing than without.

However, this holds true for relatively unknown artists. For superstar acts, the information uncertainty tends to disappear. According to the model, a consumer will never sample a perfect superstar music item if she/he is aware of the true value a priori. Thus, downloading music of superstars is more likely to result in piracy than the downloading of music of unknown artists.

In order to test the model, the authors conducted a pilot study with a sample of 76 graduate students. Based on this feedback a revised questionnaire was sent to 200 other students. The respondents were asked to reveal their online music behavior and to specify preferences for online music activities. For a given sampling and price setting, the respondents were asked to take one of six actions: (1) Download and sample, delete from computer, buy CD (sampling); (2) Download and sample, delete from computer, do not buy CD (sampling); (3) Download and sample, keep in computer, buy CD (sampling); (4) Download and sample, keep in computer, do not buy CD (piracy), (4) Do not download, buy CD (direct buy); (5) Do not download, do not buy CD.

Music value uncertainty was captured by 5 choice settings with known and unknown music: (1) choice of one of top 5 known music items; (2) choice of one of top 50 known music items; (3) choice of unheard music from favorite artist; (4) choice of unheard music item from genre of music I like; (5) choice of unheard music item recommended by friends.

The results of the data analysis indicate that an increase of the retail price for unknown music decreases both sampling and buying. On the other hand, a decrease of sampling costs for unknown music increases sampling and leads more samplers to buy music. However, higher valued music is sampled more than lower valued music. 

With the advent of sharing technology, which lowers sampling costs, the authors found that “(...) consumers become aware of more new albums that they like, leading to more artists and albums being ranked on the charts” (Gopal et al. 2006: 1526). This implies that file sharing increased the diversity of music. However, the results also indicate that with the advent of music file sharing technologies the impact of stardom on music sales eroded (Gopal et al. 2006: 1528).

To sum up, file sharing decreased sampling costs, and this would lead more consumers to buy music they sampled. However, the sampling of higher valued songs have a positive impact on music sales, whereas sampling of low valued music leads to piracy. And finally, the superstar status is threatened by file sharing, since a greater proportion of sampling superstar songs leads to more piracy, and decreasing sampling costs leads to the erosion of superstardom.

(b) Norbert J. Michel: The Impact of Digital File Sharing on the Music Industry

Michel’s working paper is based on 4 chapters of his dissertation thesis entitled “A Theoretical and Empirical Analysis of the Impact of the Digital Age on the Music Industry”. In addition two articles in the Review of Economic Research on Copyright Issues are also based on the findings of the dissertation thesis. Michel constructed a model of interactions between artists, record labels, and consumers, which suggests that file sharing may have been undertaken by consumers who were previously not in the market for music. In order to test his model, Michel provided evidence, based on Consumer Expenditure Survey (CEX) data, that “(...) file sharing decreased CD sales by about 4 percent, though the estimate is statistically insignificant” (Michel 2005: 30). 

In his model, Michel imagined a three stage process, in which the record label bargains with an artist to obtain permission to reproduce the original work. Then the label picks a profit maximising price for a CD before the consumers decide whether to copy or purchase the music, or to stay out of the market altogether. The consumers’ choice, therefore, depends on the transaction costs consumers are faced with each option. “As the transaction cost of copying falls and the relative quality of copies rises, the model predicts that more consumers will enter the market through copying” (Michel 2005: 3). Therefore, the model predicts that file sharing has been undertaken by consumers who previously did not buy any or merely an insignificant amount of music.

The model provides a formalisation for the bargaining arrangement between record label and artist. Therefore, a Nash bargaining solution was employed from which the impact of the arrangement for the pricing of music was derived. Then, a Hotelling-type model of spatial differentiation was applied to illustrate the consumer decision problem and to derive a demand function.

The demand function suggests that the consumer buys the CD if the perceived quality of the CD, according to the consumer’s taste preferences, is higher than the price. The consumer will copy if the perceived quality of the copy is higher than the cost of copying. Finally, the consumer does neither if she/he does not like the music at all. Hence, if the quality difference between the CD and the copy diminishes, the consumer’s choice will largely depend on the price of the CD and cost of copying. When the taste parameter is greater than a critical value, the consumer will buy the CD rather than copy. However, “(...) consumers will copy, unless their taste for music is so low they forgo consumption altogether” (Michel 2005: 9). This leads to the key hypothesis of the paper “(...) that Internet file sharing, with its lower transaction costs and higher copy quality, could have induced from the ‘neither’ region [no buying, no copying] (...) to move into the ‘copy’ region” (Michel 2005: 9).

In the following, Michel adds a profit function for the music label assuming that it is a profit maximising monopolist, viewing the CD as a homogeneous product without any reference to a particular genre. Each label, then, has always the monopoly on a particular version of an album/song.

Furthermore, Michel applies a Nash cooperative bargaining model to analyze the profit sharing arrangement between record label and artist. It is assumed that the firm is considered risk neutral, but the artist is risk averse. The artist’s optimal share in profits is positively related to her/his bargaining power and negatively related to her/his level of risk aversion. The model indicates that if the quality difference of CD and copy decreases, the artist’s profit share also decreases. However, since the production and distribution costs of music have declined over the years, there are efficiency gains. “For a given level of profit, the model predicts that the income gains from these lower costs will be captured by the artist” (Michel 2005: 23), since the digital age increases the artist’s bargaining power and disagreement utility.

In order to test the model predictions, Michel conducted a study based on Consumer Expenditure Survey (CEX) data. CEX reported expenditures up to 95% of the U.S. households. Michel assumed that computer ownership is correlated with file sharing and that it can therefore be used as an instrument to measure the impact of record sales. The regression results support the model hypothesis that some file sharing was undertaken by consumers that were formerly not in the market for music – neither buying, nor copying. Further, “this estimate suggests that file sharing decreases CD sales by about 4 percent, though the estimate is statistically insignificant” (Michel 2005: 30). 

(c) Seung-Hyun Hong: Measuring the Effect of Napster on Recorded Music Sales
After several revisions (Hong 2004, 2005, 2006, 2007), Hong publised in November 2009 a working paper entitled “Measuring the Effect of Napster on Recorded Music Sales”, in which he tried to measure the effect of file sharing on recorded music sales. Since he did not directly observe file sharing activity, the author compared a treatment group of Internet users with a control group of non-Internet users before and after the advent of Napster in 1999 and attempted to eliminate the time effect and isolate the so-called “Napster-effect”.

The primary sources of data used by Hong were interviews of the Consumer Expenditure Survey (CEX) by the U.S. Bureau of Labor Statistics. This dataset also included various expenditures on recorded music and Internet service fees. Therefore, Hong defined recorded music expenditures as the sum of expenses pertaining to CDs, tapes, and vinyl LPs purchased in the time span from 1996 to 2002. Furthermore, the Internet user group was defined as households that either spent positive amounts on computer information services or lived in college dormitories, since most of the students there had already broadband access in the late 1990s.

Based on this data framework, Hong estimated in a regression model how recorded music expenditure differed between households with and without Internet access before and after the advent of Napster in May/June 1999.

What sounds like a simple question turned out to be a very complicated task, since the treatment group and the control groups were not the same before and after the emergence of file sharing. I.e. early adopters of the Internet had very different characteristics than Internet users after the emergence of Napster. Beyond that, post-Napster Internet users might have adopted the Internet just to download free music. This might exacerbate a potential negative effect bias due to compositional changes. Since Hong was aware of this problem, he had to apply very complex statistical methods to overcome this bias, which cannot be discussed here in full length.

In short, instead of using one-dimensional propensity scores, he had to apply a two-dimensional method for identification under compositional changes. Then he developed a nonparametric difference-in-difference matching method (DDM) in order to estimate probit models of Internet access separatly for the pre-Napster period and for the post-Napster period. Based on the two propensity scores, he matched each post-Napster Internet user with Internet non-users and pre-Napster Internet users to construct the counterfactual.

The results from this estimate indicated “(...) that the average Internet user during the Napster period would have spent $1.45 more per quarter on recorded music in the absence of Napster” (Hong 2009: 21). Hong calculated on this basis that the “(...) decrease in total record sales from the pre-Napster period to the post-Napster periods amounts to $832.24 million. This suggests that 39.6% of sales decline could be attributable to the presence of Napster” (Hong 2009: 21). However, in a detailed analysis of different age groups of the CEX sample, only the estimations for households with children aged 6-17 delivered a significant result. Thus, the negative Napster-effect for this age group was $3.26 per household and per quarter, which can be translated into a loss of US$ 196 million accounting for about 20% of total record sales decline during the Napster period. The households for the age group 15-34 would account for another 20% of total sales, but with a large standard error of 3.01, which makes the result not reliable enough. Beyond that, the estimation results for the age groups 35-49 and older than 49 are statistically indistiguishable from zero, i.e. they are not significant.

To sum up, despite the very complex statistical methodology the meager result of the study is that households with 6-17 years old children accounted for 20% or US$ 196 million of the decline in record sales from June 1999 until June 2001.

(d) Martin Peitz and Patrick Waelbroeck: The Effect of Internet Piracy on Music Sales

The article “The Effect of Internet Piracy on Music Sales” is based on 2003 and 2004-working papers with the same title. 

For this study, Peitz and Waelbroeck used data from the IFPI world report of 2003 for 16 countries, which represent 90% of the world market value. The number of downloads were obtained from IPSOS-REID market research. The cross-section analysis showed, “(...) that music downloading could have caused a 20% reduction in music sales worldwide between 1998-2002” (Peitz and Waelbroeck 2004: 78). However, the analysis also revealed “(...) that other factors than music downloads on file-sharing networks are likely to be responsible for the decline in music sales in 2003” (Peitz and Waelbroeck 2004: 78.).

In the regression model, music sales given in total units of recorded music (singles, LPs, music cassettes, and CDs) is the dependent variable. The explanatory variables are gross national product (GNP in US$) and the number of downloads reported by IPSOS-REID as a proxy for Internet music “piracy”. Although the number of downloads does not reflect the intensity of downloading activity, the authors consider this variable as a good proxy. In addition, broadband penetration, digital media player penetration, DVD player penetration as well as the penetration of CD-R burning devices were also tested as independent variables.

The estimation results indicated that income (GNP growth) has a strong positive effect on CD purchases. In contrast, the number of downloads as proxy for Internet music “piracy” has a negative effect on CD purchases. “The implied loss of CD sales due to MP3 downloads is -20% for the period 1998-2002” (Peitz and Waelbroeck 2004: 75). To obtain this effect, the authors multiplied the estimated coefficient by the sample average number of downloaders as a percentage of the number of Internet users. This gives only a crude estimate of the effect as the authors admitted, but they consider it a good reference value.

The estimantion results also indicate that broadband penetration has a higher negative impact on record sales than the number of downloads from P2P file sharing networks. However, the authors did not believe that broadband penetration is a good proxy for “piracy”. Also the penetration rate of digital media players has a negative impact on music sales, whereas DVD penetration and the penetration rate of CD-R burning devices does not add much to the explanatory power of the model (Peitz and Waelbroeck 2004: 76). 

Although the study shows a clear negative impact of P2P file sharing on record sales, the authors admitted that it ignored other explanatory factors; therefore, more micro-studies are needed. 

Critical remarks

These approaches can be seen as specification of the former. But instead of correlating different datasets, a theoretical model is empirically tested. Gopal et al. (2006) studied the consequence of decreasing sampling costs by file sharing on record sales and concluded that lowered costs of information stimulate discovering new artists on the expense of superstars as well as increases the artistic diversity. Though the model of Gopal et al. provides interesting insights into the phenomenon of music sampling, the empirical test relies on a non-representative survey of about 200 U.S. students. Therefore, the results cannot be generalized, and it is questionable how reliable the results can be.

Michel’s (2005) and Hong’s (2009) complex and elaborated demand models are limited by their empirical tests. Both used the same database – the Consumer Expenditure Survey (CEX) – and a difference-in-difference methodology comparing music consumption before and after the emergence of Napster in order to identify a potential impact on record sales. However, since Michel (2005) used the owership of personal computers and Hong (2009) broadband Internet penetration as proxies for file sharing, these approaches face the same shortcomings than the studies of Boorstin (2004), Zentner (2006), and Liebowitz (2008). Oberholzer-Gee and Strumpf (2009: 19) also critically remark on Hong’s research that his “(...) combination of album and week fixed effects is insufficient to control unobservered heterogeneity.”
Finally, Peitz and Waelbroeck (2004c) used data from the IFPI world report of 2003 for 16 countries and corresponding download numbers by IPSOS-REID market research. In a cross-section analysis they found a sales reduction in records of 20% by file sharing. However, they did no have a measure of file sharing’s intensity, and the results are also limited in evidence. In addition, it is striking that the empirical research results contradict their model’s prediction (see above) that sampling will have a positive impact on record sales.

3.
Approaches Based on Empirical Data from P2P File Sharing Usage

(a) Tatsuo Tanaka: Does File Sharing Reduce Music CD Sales?

The study of Tanaka (2004) “Does File Sharing Reduce Music CD Sales?” was based on the the one hand on micro data of CD sales, which were collected on a weekly basis of 30 best selling CDs from June 2004 to November 2004 in Japan. On the other, download figures were obtained on each weekend in the sample period from the completely decentralized and most popular Japanese file sharing network Winny. In addition, the author also carried out a non-representative user survey among students on file sharing and CD purchases. Neither the micro data based estimation results nor the students’ survey indicated a negative impact of music file sharing on record sales. 

On the basis of this analytical framework, Tanaka and his team collected 261 CD titles, for which total sales were available. This sample was matched with download figures on the Winny file sharing network. The result was that in the case of most downloaded titles, the number of download reached 35% of sales. In constrast, there were no downloads for 65 titles too. Tanaka assumed that if file sharing reduces CD sales, a decline for frequently downloaded CDs should be observed (Tanaka 2004: 4).

Since CD sales and the number of downloads are simultaneously determined, an instrumental variable has to be introduced. Tanaka used Japanese traditional songs, family songs, and Korean TV songs, since listeners of these genres are middle aged and not frequent users of file sharing networks. Another instrument variable was a dummy for anime and video game songs, since computer gamers are also heavy file sharers. Finally, listeners to music of western origin were expected that they did not tend to be computer intensive users. Since the regression results showed in all cases examined a significantly positive value of downloads on CD sales. Therefore, the author concluded that “(...) downloads do not reduce CD sales” (Tanaka 2004: 6).

This result was support by a survey among 501 students from an undergraduate course at Keio University in 2003 and 2004. They were asked to profile their history of CD purchases, file sharing behavior and CD copying activity from first grade of high school to the current university grade. Ths results indicated that file sharing even increases CD purchases, since there is a considerable sampling effect of file sharing due do a changing demand pattern for music. To sum up, Tanaka “(...) did not find any negative effect of file sharing on CD sales” (Tanaka 2004: 8). 

(b) Bhattacharjee et al.: The Effect of Digital Sharing Technologies on Music Markets

In an article published in Management Science, Bhattacharjee et al. (2007) made a comparative analysis if the survival time of albums in the U.S. Billboard top 100 weekly charts differs after the time period of mid 1998 to 2000. This time span represented a watershed period in der music industry’s history. In these years the MP3 format was introduced and rapidly gain popularity. The Digital Millenium Copyright Act was passed in the U.S. Napster was emerged und popularized the use of P2P file sharing networks. DVDs gained popularity as well as online chat rooms and computer games and it was the beginning of a downturn of the overall economy after the dot.com bubble bursted.

In a two stage model, the authors considered in the first phase the cumulative effect of technology and other factors on chart survival, whereas in the second phase they attempted to isolate the impact of file sharing on chart success.

Beside other interesting results, which will be discussed later, Bhattacharjee et al. (2007) found that file sharing “(...) has no statistically significant effect on survival. However, a closer analysis reveals that the effect of sharing appears to differ across certain categories. Successful albums (albums that debut high on the chart), are not significantly impacted by sharing. However, online sharing has a low but statistically significant negative effect on survival for less successful (lower debut rank) albums” (Bhattacharjee et al. 2007: 1361).

In order to come to these results, the authors collected over 200 weeks of chart information for 1995 to 2004 from the weekly Billboard top 100 charts. In the first phase, as explanatory variables of album survival before and after the time span from 1998 to 2000 debut rank of the album, reputation of the artist, record label (minor or major), and artist descriptors (solo female or male, group) were chosen. In the second phase file sharing was isolated in order the measure its impact on chart success. Therefore, the authors used data on sharing activity on WinMX for more than 300 albums on a daily basis over a period of 60 weeks during 2002 and 2003. Since Bhattacharjee et al. (2007) limited their research only on albums that appear on the charts, the findings relate to a small proportion of all albums released annually in the U.S., which can be estimated of about 30,000 titles. However, this small set of successful albums provides the lion’s share of the profit for the record companies. If, thus, file sharing negatively affect chart survival, this would also lead to a decline in record sales. If not, than file sharing cannot be made responsible for downturn in the music industry. 

Survival was modelled as the length of time that an album remains on the charts before it drops off finally. In three different linear regression model the dependend variable “survival” was explained by a vector of control variables (debut rank, superstar status, distributing label and debut month, gender) in order to measure in the first phase of the analysis, how survival has changed from the period before 1998 to 2000 to the period after this time span.

The descriptive statistics highlight that average survival decreased from about 14 to 10 weeks. However, debut rank improved from 49 to less than 40 on average. The number of album released were more or less the same in both periods. The number of superstars appearing on the charts decreased marginally after 2000. Finally, the number of albums from minor labels increased substantially in the post-period.

In the second phase of the analysis the impact of file sharing on album’s chart survival was tested. Since a direct estimation is not appropriate due to the endogenity problem, the authors had to find an instrument variable that affected file sharing but not chart success. Therefore they used the announcement of the Recording Industry Association of America (RIAA) to start legal action against individual file sharers as an instrument.  It could be shown that the announcement in June 25, 2003 led to decrease of file sharing’s intensity in the WinMx network of about 82.1%. In order to avoid temporal effects or exogenous variables, the time window was restricted for four months before and after the RIAA announcement.

Further is has to be stated that the authors did not measure the impact of downloading, but they observed if an album was available for download (“shared”) in the test period. Therefore they recorded the average number of copies of an album “shared” on the network during the debut week as well as the maximum available copies for a file over a 4-week period or until the album drops off the charts.

The second phase analysis highlighted that the effect of file sharing on chart survival is not significant. However, less popular albums (with a debut rank worse than 20) were negatively affected by file sharing than popular album (with a high debut rank) that did not suffer any negative on chart success by file sharing. In addition, the authors found that albums from major labels tend to last longer on the album charts than albums of minor’s, the latter experienced a significant beneficial shift after 2000, since their albums surviving longer on the charts than before 1998. Bhattacharjee et al. (2007: 1372) assumed “(...) that minor labels have utilized file sharing networks to popularize their albums, then the majors have an added incentive to fight file sharing.” 

This assumption led them to conclude that “[t]he innovative approaches adopted by the minor labels might provide strategies for major labels to emulate. One approach that minor labels have been adept at is embracing the use of technologies to brand and reach out to potential customers. In this vein, it has been suggested that sharing through online networks might have beneficial sampling and word-of-mouth effects” (Bhattacharjee et al. 2007: 1372).
(c) David Blackburn: On-line Piracy and Recorded Music Sales

In his working paper David Blackburn used a dataset combining weekly album sales data from Nielsen SoundScan with data of file sharing activity on the 5 largest sharing networks in the U.S. (Kazaa, Grokster, eDonkey, iMesh, and Overnet) provided by BigChampagne over more than 60 weeks between September 2002 and November 2003. The results showed that “(...) file sharing is reducing the sales of ex ante popular artists while redistributing some of these lost sales to smaller, less well known artists” (Blackburn 2004: 41). However, “(...) the aggregate effect of file sharing on sales is quite strongly negative” (Blackburn 2004: 6). “[T]he estimates suggest that a 30% across-the-board reduction in the number of files shared would habe resulted in an additional 66 million albums sold in 2003, an inrease of approximately $330 million in profits” (Blackburn 2004: 6).

In his model Blackburn identified two competing effects of file sharing on record sales: (1) a substitution effect on sales as some consumers download rather than purchase music; (2) a penetration effect, which positively affects record sales, as the spread of musical works helps the artist more well-known. This effect is also known as sampling effect. In the following, Blackburn tested both effects and an overall effect of file sharing on record sales.

In his methodology, Blackburn focused on albums, which were released in the time span from September 2002 to September 2003, which had appeared for at least one week on the Billboard Hot 200 album charts. Further, only albums with new material, i.e. no re-releases, were included in the sample. In addition albums by multiple artists, such as movie soundtracks were eliminated. Finally so-called “gospel” records were excluded from the sample, since the sales numbers were reported by the Christian Booksellers Association to SoundScan. This left a potential sample of 602 albums, which was matched with file sharing data from BigChampagne, in order to get an operative sample of 197 albums for further testing. Since the sample was not randomly chosen, Blackburn had to reweight observations in order to equalize the distribution of chart success to the full population.

On this data framework, Blackburn estimated in two stage least squares approach the impact of file sharing on record sales. However, for the omitted variable bias the author used the annoucements of the Recording Industry Association of America (RIAA) to sue individual file sharers as an instrument variable. The announcement had a strong negative effect of -40% on the number of files in the file sharing networks. However, after the implementation of the lawsuits, file sharing activity rise once again of about 10%. As a second instrument variable Blackburn used the Christmas Holidays, a period associated with large reductions in file sharing.

On the aggregate level, the regression results indicate, that file sharing had no effect on record sales. “The estimated elasticity suggests that eliminating 10% of files shared would increase sales of recorded music by only 0.7%” (Blackburn 2004: 26). However, Blackburn, did not stop here, but differentiated between ex ante popular artists, who gained at least one Top-200 chart position in the last 10 years, and “new” artists who did not chart in this time span. The estimates suggest “(...) that new and relatively unknown artists may find file sharing very beneficial, as doubling the amount of file sharing activity for an album from a new artist would increase sales by 38%” (Blackburn 2004: 28). However, if the artist’s ex ante popularity increased the positive effect vanished and turned into a negative relationship. For artists with a no. 1 album in the last ten years, the doubling of file sharing activity would decrease her/his album sales by 54%. In comparison, the estimates revealed that a positive effect of file sharing on record sales (penetration/sampling effect dominates substitution effect) can be observed only for artists whose albums reached no higher than 147 on the Hot 200 charts, whereas a significantly negative impact of file sharing on record sales could be found for artists whose album reached at least 71 on the Hot 200 charts. 

In order to capture competition effects between albums, Blackburn used a multinominal logit model, which led to the more or less same results than the OLS-estimates. Overall, no statistically significant effect of file sharing on record sales could be observed, but in differentiating popular and less popular artists, file sharing reduced sales of the former in favor of the latter.

For the music industry in the short run this redistribution of sales from popular to less popular artists was not beneficial. “If file sharing were to be reduced across the board by 30% sales would increase just over 10%.” (Blackburn 2004: 45). If we consider industry-wide sales of 660 million units in 2003, the sales increase would amount to 66 million albums and to US$ 330 million of additional revenue due to an estimate of US$ 5 of variable profit per sale. 

(d) Felix Oberholzer-Gee and Koleman Strumpf: The Effect of File Sharing on Record Sales

A widely discussed study on music file sharing is Felix Oberholzer-Gee’s and Koleman Strumpf’s paper ”The Effect of File Sharing on Record Sales: An Empirical Analysis”, which was originally made accessable online to the public as a Harvard Business School working paper in 2004 and was eventually published, after revisions, in the Journal of Political Economy 2007.

For their research Oberholzer-Gee/Strumpf used primary P2P data in the form of logfiles of two OpenNap servers, free software descendents of Napster. They observed a sample of 1.75 million file downloads between September 8 and Decembre 31, 2002, which was representative of the file transfers on the major P2P networks during our study. However, the authors restricted their analysis to audio files downloaded in the U.S. For record sales, Oberholzer-Gee/Strumpf focused on a representative sample of albums sold in U.S. retail stores in the second half of 2002 based on Nielsen SoundScan data. They draw a genre-based, stratified random sample of 680 releases including 10,271 songs. These data was now matched with the 260,889 music files user in the U.S. exchanged during the study period. This led to 47,709 downloads of music titles, which were available on CD at the same time. 

In the following, the authors tested the hypothesis if P2P file sharing is responsible for the decline of record sales. However, an econometric test is faced with the endogeneity problem. In order to measure a causality between two variables (in our case music downloads and record sales) they have to be independent and there must not be a third variable, which influences both. E.g. a marketing campaign for an album might increase popularity in the shops as well as in file sharing network. To avoid a loop of causality, exogenous variables have to be introduced that affect downloading behavior but not purchasing. Oberholzer-Gee/Strumpf, therefore, used the school holidays in Germany as an instrument, assuming that the impact the availability of music files in way not correlated with U.S. album sales.

Based of these variables, the authors modelled the download behavior in order to correlate it with the demand model drawn from SoundScan data. The tested hypothesis, that P2P file sharing is responsible for a drop in album sales had to be rejected. In the words of the authors: “[W]e can reject a null that P2P caused a sales decline greater than 24.1 million. (...) [W]e conclude that the impact could not have been larger than 6.0 million albums. While file sharers downloaded billions of files in 2002, the consequences for the industry amounted to no more than 0.7% of sales.” And to sum up: “(...) there is no statistically significant effect of file sharing on sales” (Oberholzer-Gee and Strumpf 2007: 39). These results hold true even after a series of robustness tests. 

The Oberholzer-Gee/Strumpf study is based on a high-quality data-set. The results are representative for the U.S. However, the results are not valid forever, but only for the study period. Beyond that, one has to rely on plausible assumptions, which in turn are easily challenged. Therefore, the study should be regularily repeated not only for the U.S. but also for other countries in order to achieve valid long-term results.
Critical remarks

To avoid problems arising from the use of Internet access and other proxy variables for file sharing activity, these studies were based on real data of P2P activities. Tanaka (2004) relied on actual album downloads in the most popular Japanese file sharing network, Winny. Bhattacharjee et al. (2007) used sharing information from the WinMx file sharing network. Blackburn (2004) collected data from 5 major P2P networks to ensure a good representation of the whole P2P activity. Oberholzer-Gee and Strumpf gained their database from two OpenNap servers for album downloads during 17 weeks from September to December 2002.

Although direct data collection from file sharing networks seems to be an appropriate way to measure the impact on album sales if the same album titles are compared, two problems arise. First, the sample of file sharing activity has to be large enough to be representative for the whole file sharing universe. Second, an instrument variable is still necessary to overcome the problem of endogeneity.

Tanaka’s research is faced with both problems: Though Winny was most popular in Japan, the results are not generalizable, and the chosen instrument variables – Japanese traditional songs, family songs, Korean TV songs, and music of western origin – do not seem to be very reliable. Also, the WinMx database of Bhattacharjee et al. (2007) seems to be small compared to the file sharing universe. However, they used the RIAA annoucement for suing invidual file sharers as an instrument variable, which intuitively seems to be a good instrument to avoid the endogeneity bias between file sharing and sales.

Blackburn (2004) also uses the RIAA announcement as external shock on file sharing and therefore as instrument variable. Since he collected his data from the 5 largest P2P networks, the sample seems to be representative for all file sharing activities. Thus, his conclusion that overall file sharing has no statistically significant effect on record sales is remarkable, especially since it is confirmed by Oberholzer-Gee and Strumpf (2007). However, in contrast to their findings, Blackburn (2004) identified an ambigious effect of file sharing on record sales: unknown artists profit from the sampling/penetration effect, whereas superstars suffer from sales declines. This result is in line with the findings of Bhattacharjee et al. (2006).

Finally, Oberholzer-Gee and Strumpf (2007), who used the same methodological setting than Blackburn, came to the conclusion that there is no statistically signifcant impact of file sharing on record sales. However, there is critique that OpenNap servers do not represent file sharing as a whole, since many servers have been shut down after the RIAA announcement (see Dejean 2009: 10). The most vehement critic is Liebowitz, who published in 2007 a paper that is solely directed against Oberholzer-Gee/Strumpf’s research. Liebowitz (2007) tried to show that the key instrument variable Oberholzer-Gee/Strumpf used for file sharing – German school holidays
 – is defect. Beyond that, Liebowitz also questions the four quasi-experiments Oberholzer-Gee/Strumpf conducted and criticizes several factual claims they make to support their conclusion.

However, it is striking that basically all four studies using the method of directly using P2P file sharing data and matching concret downloaded albums with their regular sales, come to the conclusion that there is no or just a weak impact of file sharing activity on record/music sales. However, Blackburn (2004) found a considerable negative impact on record sales, when he differentiated between albums of superstars and albums of newcomers.
Summary and Conclusion

It is not the task of a literature review to take someone’s part, but to highlight the merits and shortcomings of each study/approach in order to explain the impact of music file sharing on music sales. Each study contributes valuable insights into music consumption, different music markets, the reaction of the industry’s main players, and spillover effects into neighboring branches. However, the picture provided is ambigious and full on contratictons.

In sum, 14 studies out of 22 identify a negative or even highly negative impact of file sharing on music/record sales. Zentner (2006: 63) suggests that “(...) peer-to-peer usage reduces the probability of buying music by 30%” and argues that “(...) sales in 2002 would have been around 7.8 percent higher.” Rob and Waldfogel document “(...) that downloading reduces music purchases, by roughly one fifth of a sale for each recent download and possibly much more” (Rob and Waldfogel 2004: 29). In a cross-section analysis Peitz and Waelbroeck showed, “(...) that music downloading could have caused a 20% reduction in music sales worldwide between 1998-2002” (Peitz and Waelbroeck 2004: 78). Leung also comes to the conclusion that music piracy hurts record sales: “When students pirate 10% more music through P2P web sites, they buy 0.7% fewer iTunes songs and 0.4 fewer CDs” (Leung 2008: 22). Michel tried to provide evidence that “(...) file sharing decreased CD sales by about 4 percent, though the estimate is statistically insignificant” (Michel 2005: 30). In Hong’s study (2009), households with 6-17 years old children accounted for 20% or US$ 196 million of the decline in record sales from June 1999 until June 2001. And for the Netherlands, Huygen et al. (2009) found out in a representative study that music producers and publishers suffered revenue losses due to file sharing of about EUR 100 million a year. 

In contrast, there are 5 out of 22 studies that see a positive effect of file sharing on music/record sales. In their theoretical model, Peitz and Waelbroeck (2006) point out that P2P file sharing networks lead to higher profits if there is sufficient taste heterogeneity and product diversity. Boorstin (2004) concludes: “For younger people, Internet access predicts a decrease in sales. For older people, Internet access predicts an increase in sales. The overall effect of Internet access is positive. (…) This strongly suggests that file sharing is not the cause of the recent decline in the record industry.” (Boorstin 2004: 57). Andersen and Frenz (2007: 3) empirically showed: that“(...) For an increase in the average number of P2P downloads per month of 1, the number of CD purchases per year will increase by 0.44.” And Gopal et al. as well as Chi (2008) highlight that “illegal” downloads and physical and non-physical music purchases are positively correlated and that the sampling effect of file sharing dominates the substitution effect.

In addition, there are 3 out 22 studies in this sample that find no significant impact of file sharing on music/record sales/purchases. For Japan, neither Tanaka’s micro data based estimation results nor the findings of the survey indicate a negative impact of music file sharing on record sales. Bhattacharjee et al. found that file sharing “(...) has no statistically significant effect on survival. However, a closer analysis reveals that the effect of sharing appears to differ across certain categories. Successful albums (albums that debut high on the chart) are not significantly impacted by sharing. However, online sharing has a low but statistically significant negative effect on survival for less successful (lower debut rank) albums” (Bhattacharjee et al. 2007: 1361). Finally, Oberholzer-Gee and Strumpf state in their article: “[W]e can reject at null that P2P caused a sales decline greater than 24.1 million. (...) [W]e conclude that the impact could not have been larger than 6.0 million albums. While file sharers downloaded billions of files in 2002, the consequences for the industry amounted to no more than 0.7% of sales.” And they sum up: “(...) there is no statistically significant effect of file sharing on sales”.
Blackburn (2004) assumes a special position with his findings. Overall, the results of his research support Oberholzer-Gee’s and Strumpfs estimations, but in differentiating superstar albums from albums of unknown artists, he concludes that “(...) file sharing is reducing the sales of ex ante popular artists while redistributing some of these lost sales to smaller, less well known artists” (Blackburn 2004: 41). However, “(...) the aggregate effect of file sharing on sales is quite strongly negative” (Blackburn 2004: 6). “[T]he estimates suggest that a 30% across-the-board reduction in the number of files shared would have resulted in an additional 66 million albums sold in 2003, an inrease of approximately $330 million in profits” (Blackburn 2004: 6).

From Liebowitz’s (2006) theoretical point of view, the substitution as well as the sampling effect has a negative impact on music/record sales. The network effect is negligible, and indirect appropriability is irrelevant. However, Liebowitz is the sole author who claims a negative sampling effect. All studies that deal empirically with music sampling argue that this effect positively affects music/record sales. However, some studies (Blackburn 2004, Bounie et al. 2005) see an overall negative impact, whereas others (Peitz and Waelbroeck 2006, Gopal et al. 2006, Andersen and Frenz 2007/2008, Chi 2008, Huygen et al. 2009) indicate that the negative substitution effect is dominated by a positive sampling effect.

Beyond that, some authors show that despite of the negative impact of purchases/sales, there are positive spillover effects to complementaries such as sales of ringtones, concert tickets as well as merchandising. Thus, Curien and Moreau (2005) argue that record companies indeed bear the costs of the negative effect of “piracy”, but the industry as a whole profits from file sharing activities, especially the live performance sector as well as other complementaries such as ringtones. In addition, artists with a significant level of concert activities also benefit from the shift from selling concert tickets instead of records, since royalties are often the smallest amount of their income. Especially Holland Mortimer and Sorensen (2005) dealt with the trade-off between record sales and live performance and come to the conclusion that the advent of file sharing in 1999 appears “(...) to have eroded the profitability of selling record albums.” However, these changes “(...) may have similtaneously boosted demand for live performances. (...) For artists, the decline in revenues from recorded music after 1998 is striking, but appears to have been more than offset by a concomitant increase in concert revenue. Total industry revenues, on the other hand, have not fully recovered, depite the increasing contribution of concert revenue to the total” (Holland Mortimer and Sorensen 2005: 32). In the same sense, Huygen et al. (2009) showed in their empirical research that there are positive spillover effects on the concert as well as merchandising market.

Huygen et al. (2009) also point to file sharing’s positive effect on social welfare. They calculate annual welfare gains of EUR 200 million due to file sharing, which causes revenue losses for the Dutch music industry of EUR 100 million an year. The first to assume social welfare gains from file sharing was Bayaan (2004). In his theoretical model he concludes that labels and signed artists are worse off, whereas unsigned (unknown) artists are better off under file sharing. However, if the labels adopt a high quality strategy instead of legal measures, this would lead to a higher consumer welfare and greater diversity in artists and music. Also, Rob and Waldfogel (2006), who identified a 20% decrease in record sales, found a highly positive impact on the consumers’ welfare “Downloading increases consumer welfare by $70 per capita for sample individuals” (Rob and Waldfogel 2004: 27). And Lee (2006) states that the current price level for CDs is too high. Therefore, the labels have to lower the price in order to generate more demand, and the labels should concentrate more on non-price factors such as various CD characteristics to attract consumers. Otherwise, the labels will face further sales declines.

However, as shown above the contradictionay results can be explained by different theoretical assumptions and the empirical research methods that were applied. In addition, there are different terms used in the studies. Some authors speak of “piracy”, whereas others use terms such as “file sharing”, “downloading”, “unauthorized copying”, “free music consumption”, etc. Since these terms denote different phenomena, this might help explain why the research results differ so dramatically. Also, the impact is measured on different bases: record sales, music sales, or purchases. In some cases the analysis is restricted to albums only, whereas in other studies all physical and non-physical formats are included. In order to come to reliable conclusion, first a conceptual framework has to be established to evaluate the different outcomes.

However, if a conceptual framwork can be formulated, the file sharing research has to overcome the narrow view of single correlations and causalities. Since the music industry is a complex network of different parties who interact in various ways, we should broaden our view of the phenomenon I called the digital revolution in the music industry. By attending to the larger historical context of the development of the music industry since its emergence in the late 19th century, we can see that this was not the first revolution, however. We can, for example, identify so-called cultural paradigm shifts having taken place in the 1920s with the advent of broadcasting and in the 1950s with the emergence of Rock ‘n’ Roll. We can learn from these historic structural and revolutionary breaks that technological, social, legal, and economic change go hand in hand and completely alter the logics of production, distribution, and reception of music (see Tschmuck 2006). Therefore, simple causalities do not work to understand the present developments in the music. In my understanding, thus, music file sharing is not the (single) cause of the digital revolution in the music industry but, rather, a by-product of altered consumer behavior in the age of digitalization. Instead of calculating more or less elaborated regressions, we need a mix of quantitative and qualitative methods to empirically comprehend what is currently going on in the music industry.
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� Jaisingh (2004) studied the impact of selling music as downloads on music “piracy” and the strategies recording companies should adopt to increase profits.


� Rochelandet and Guel (2005) measured the behavior of file sharers and showed that downloading from P2P file sharing networks is negatively correlated with their willingness to pay.


� Duchêne and Waelbroeck (2006) compared information-push technologies such as music file sharing and informations-pull technologies such as the traditional business model in the music industry in order to study the effect on profits and consumers’ surplus.


� Hunt et al. (2009) focused on the behavior and attitudes of file sharers and their implications for intellectual property policy.


� In comparison, the net impact of Internet use on record sales in the low-scenario is 0.57 units per capita, whereas in the high-scenario the net effect is 1.65 units per capita. (see Liebowitz 2008b: 858).


� Oberholzer-Gee and Strumpf (2007) argue that many downloaded files in the U.S. come from Germany, especially during school holidays, when file sharing becomes easier in the U.S. due to shorter download times, greater fraction of successful downloads, and fewer incomplete downloads. Since German school holidays are unrelated to U.S. music sales, this would be a promising instrument variable.
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