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Digitization, Unbundling, Piracy, and Streaming:
Consumer Adoption amidst Disruptive Innovations in the Music Industry

A. Background and Obijectives

Few industries have experienced disruptive technologies as intensively as the music industry. The Internet
along with digital sound recording formats (e.g., MP3) has fundamentally changed the way music is
packaged, distributed to, and consumed by consumers. Before the proliferation of the Internet, music was
distributed primarily using physical media such as LP (Long Play), cassette, and later CD (Compact
Disk). While the digital sound recording formats and the Internet as a distribution mechanism may seem
innocuous, it has had a drastic impact on the music industry. First, it has transformed the industry from
one that predominantly distributed and sold music as a bundle of songs on a physical medium to one that
enabled the distribution of music as an individual song. Second, the Internet facilitates sharing of digital
contents at minimal cost and provides consumers with various options to consume music without paying
for it though many of those are illegal. Third, more recently, the Internet has enabled streaming of digital
contents and has introduced streaming music channels such as Pandora and Spotify. Altogether, the
digitization of music has created different ways music is consumed: As a digital album, which closely
represents the existing bundle (CD); as a digital single, which is a consequence of unbundling; as
unlicensed digital music, which is a product of piracy; and as streaming music, which is a form of re-
bundling, but across a much larger number of songs and over time.
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Figure 1. The first stage and the second stage disruption of digitization of music

Unlike typical migration found in many industries where a product of the successive generation replaces a
product of the previous generation, the digitization of music has introduced various types of migration as
illustrated in Figure 1. The demand for CD has migrated to digital album (generation substitution), to
digital single (unbundling), and to unlicensed digital music (attrition from CD). A part of demand for
digital album and digital single has migrated to unlicensed digital music (attrition from digital album and
digital single), yet, at the same time unlicensed digital music has stimulated the demand for digital aloum
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and digital single (sampling effects on digital album and digital single). Streaming music has substituted
another part of the demand for digital album and digital single, and induced some part of the demand that
would have migrated to unlicensed digital music in the absence of streaming music to migrate to
streaming music (streaming effects on digital album and digital single). The factor that derives each of
these migration types is unique and different. For instance, the generation effect has induced a part of the
demand for CD to migrate to digital alboum, the unbundling effect has induced another part of the demand
for CD to migrate to digital single, and the piracy (or price) effect has induced the remaining demand for
CD to migrate to unlicensed digital music. In this proposed study, we will develop an empirical model to
quantify the aforementioned types of demand migration in the music industry. By quantifying each of
these migration types, we will answer the following questions: (i) What are the relative contributions of
generation, unbundling, piracy, and streaming effects in the demand migration in the music industry? (ii)
How do the introductions of licensed digital music and streaming music affect the piracy rate? and (iii)
What are the overall impacts of unbundling, piracy, and streaming on the music industry?

B. Contributions

For the music industry, it is imperative to understand the relative contributions of each of the effects that
derive demand migration in the music industry as the implications of each of these effects is rather
different. While the generation, unbundling, and sampling effects have implications in terms of product
design, the piracy effect has implications pertaining to piracy mitigation and conversion of non-paying
consumers to paying consumers. In addition, a firmer understanding gained from examining different
types of migration in the music industry will provide important implications in terms of product design
and piracy to other industries that are undergoing disruptions caused by the digitization of contents and
distribution channels, such as publishing, television, and movies. Our study also contributes to the
literature by extending two research streams: literature on the impact of the Internet on the music industry
and the literature on diffusion models.

C. Methodology

The study will be conducted in two phases. In Phase 1 (July — Dec. 2016), in addition to the data we have
already collected (e.g., the sales of CD, digital album, digital single, Pandora’s listener hours, piracy rate,
etc.), we will collect the detailed unlicensed digital music consumption and additional streaming music
consumption data. In Phase 2 (Jan. — June 2017), we will build a model and analyze the demand
migration in the music industry focusing on the second stage disruption of digitization of music (i.e., the
demand migration from downloadable digital music to streaming music).

For the analysis, we will take the multi-generation diffusion model approach. One of the main advantages
of using the diffusion model approach (over other empirical techniques) is that the model works well with
a relatively small number of observations and without decision variables such as price and advertising.
Despite its advantage, the diffusion model approach has some limitations. Since the model uses aggregate
market-level data, the model does not consider user heterogeneity and provides limited individual-level
implications. Nonetheless, the diffusion model has been successfully applied to estimate sales in many
industries, including music.

D. Pilot Study and Preliminary Results

As a pilot study, using a proxy measure for the unlicensed digital music consumption, we analyzed the
first stage disruption of digitization of music (i.e., the demand migration from CD to downloadable digital
music). We found that the piracy effect on the demand for CD has diminished about 15 percent every year
since the music industry provided the option to legitimately “purchase” digital music (licensed digital
music). In the presence of licensed digital music, the unbundling effect, not the piracy effect, is the
dominant factor that derives the demand migration from physical to digital music and contributes the
most to the decline in industry revenue. One unit demand for CD has migrated to 2.9 units demand for
digital single, i.e., consumers bought only 2.9 songs among 12 songs bundled in a CD album.
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Timing the Use of Breast Cancer Risk Information in Biopsy Decision Making, Production and Operations
Management, To be Submitted for Second Round of Reviews, (with Mehmet Ayvaci, Mehmet Ahsen and Z
Gharibi)
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