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Using comprehensive digital sales data by time and vintage on the US, Canada, and 15
European countries, we infer the evolution of music vintage quality, finding that vintage
service flow has increased since 2000. We explain the result with unpredictability of music
quality at the time of investment along with growing releases. Evidence shows (a) prod-
ucts with modest prospects at release, — from artists on independent labels and from new
artists, — occupy a growing share of the top products; and (b) despite growth in the num-
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1. Introduction

The advent of digitization over the past few decades
has been tumultuous for both the recorded music indus-
try and the copyright system. With the appearance of Nap-
ster in 1999, revenue from recorded music began to fall
in the US after rising for decades. In 2012 North Ameri-
can recorded music revenue was 75% below its 1998 level
in real terms, and revenue in Europe was down by 70%. In-
dustry observers have long viewed file sharing as the cause
of the decline in revenue and have sought relief in the

* Disclaimer: The views expressed are those of the authors and may
not in any circumstances be regarded as stating an official position of the
European Commission.

* Corresponding author at: Carlson School of Management, University
of Minnesota, 321 19th Avenue South, Minneapolis, Minnesota, 55455,
United States. Tel: +1 612 626 7128.

E-mail addresses: luis.aguiar@ec.europa.eu (L. Aguiar),
jwaldfog@umn.edu (J. Waldfogel).

http://dx.doi.org/10.1016/j.infoecopol.2015.12.003
0167-6245/© 2016 Elsevier B.V. All rights reserved.

form of stronger copyright enforcement, including HADOPI
in France as well as attempts to pass SOPA and PIPA in
the US, among other reforms (Pfanner, 2013; Wortham and
Sengupta, 2012).

In the research community the advent of file sharing
launched a literature devoted to measuring the impact of
file sharing on sales.! Because of spotty data availability
as well as the lack of clean “experiments,” the question is
rather difficult to answer, so particular studies are gener-
ally not dispositive. But after a decade of research, a pre-
ponderance of the evidence indicates that file sharing in-
deed depresses sales. Moreover, it is likely that the sales
displacement rate - perhaps 1:4 - in conjunction with large
volume of unpaid consumption can explain most if not all
of the decline in recorded music revenue (Liebowitz, 2011).

1 See Oberholzer-Gee and Strumpf (2007), Rob and Waldfogel (2006),

Zentner (2006), Blackburn (2004), among others.
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While the impact of file sharing on revenue is an im-
portant question for sellers of recorded music, it is not
by itself the only question of interest for public policy.
The purpose of copyright is to provide rewards adequate
to ensure continued supply of creative products, generat-
ing benefits for both producers and consumers. From this
perspective, the correct barometer for the health of the
copyright system is whether creators bring forth valuable
new products. Because of high costs of bringing new prod-
ucts to market, lower revenue could reduce the number
of products released, harming both sellers and buyers. Yet,
recent technological changes - that one might collectively
term “digitization” - have not only made it more difficult
to generate revenue from a given set of products, but have
also reduced the costs of bringing new products to market.
It is therefore not clear a priori whether reduced revenue
would undermined the flow of new creative products.

Ascertaining whether a creative economy brings forth
the right number of products is, empirically at least, a
daunting task. A more feasible if nevertheless challenging
question is simply whether the flow and appeal of new
products has declined or increased following digitization.
Waldfogel (2012) proposes a method for inferring the evo-
lution of music’s appeal using data on the sales of mu-
sic by calendar year and vintage of original release. In any
given year, older music tends to sell less due to depreci-
ation. Given data on sales by vintage (v) for multiple cal-
endar years (t), one can ask whether different vintages sell
more or less than others, after accounting for depreciation.
That is, by regressing the log of the share of year t sales
originally released at vintage v, or In(s;, v), on age dummies
and vintage dummies, one can recover an index of the ap-
peal of each vintage - or “quality” - to consumers from the
vintage coefficients.? Using this approach on fragmentary
sales data and aggregate airplay data for the United States,
Waldfogel (2012) finds that the quality of music in the eyes
of US consumers has grown sharply since Napster. This is
a provocative result: if correct, it casts significant doubt on
whether the sales-displacing effect of unpaid consumption
creates a problem that requires redress through stronger
intellectual property protection, at least in order to main-
tain pre-Napster levels of creative output.

This paper offers two contributions. First, we revisit the
question of how vintage quality has evolved using com-
prehensive song-level digital sales data on the US, Canada,
and 15 European countries, 2006-2011. While this question
has been posed before, it was analyzed using fragmentary
data for only the US. Because the answer is potentially im-
portant for public policy, an assessment using authorita-
tive and more comprehensive data is valuable. Our anal-
ysis confirms the growth in vintage quality documented
earlier, indicating that quality has increased in the eyes of
consumers around the world. Our results also show similar
patterns for music from different origin regions, indicating
that the quality increase arises from new products around
the world.

2 We use the word “quality” throughout this paper to denote the ser-
vice flow implied by consumption decisions. Despite the creative context,
the word has no aesthetic connotations.

We note that the goal of our paper is not to provide
a measure of the optimal level of creative output. Nor are
we trying to compare the post-digitization level of creative
output to the welfare maximizing level of creative output.
Rather, we ask how the appeal of music released in the
post-digitization period compares to the appeal of music
released before the advent of digitization. While our re-
sults show that music quality has increased in the eyes of
consumers, it may well be that music quality would have
been even higher in an optimal copyright regime, for ex-
ample if costs had fallen without any corresponding reduc-
tion in revenue.

Our second contribution relates to the mechanism driv-
ing this substantial quality growth. The detailed nature
of our data allows us to disaggregate the vintage share
in year t (s¢y) into the share per song and the num-
ber of songs, revealing that most of the growth in vin-
tage service flow arises from growth in the number
of products. Growth in the available number of prod-
ucts would be expected to generate additional service
flow from recorded music, but we argue that the ex-
tent of the growth in benefit that consumers experi-
ence would depend on the ex ante predictability of prod-
ucts’ appeal at the time of investment. If product qual-
ity were perfectly predictable, a reduction in the cost
of bringing products to market would facilitate entry of
a “long tail” of low-appeal products which could nev-
ertheless collectively raise consumer surplus. If quality
were unpredictable, on the other hand, then cost reduc-
tion would enable entry of products throughout the real-
ized sales distribution, generating larger benefits for con-
sumers.

These competing explanations have contrasting observ-
able implications. Under ex ante perfect predictability the
new products would appear in the left tail of the re-
alized sales distribution, and sales concentration would
fall. Under ex ante unpredictability, by contrast, we would
see growing success of products which had low ex ante
prospects at release. That is, a growing share of even the
top-selling products would be those released with low ex
ante prospects. Moreover, growth in entry would not nec-
essarily reduce sales concentration since the new prod-
ucts might reside in the right tail of the distribution, at-
tracting substantial sales. We find growth in sales concen-
tration even as the number of products available to con-
sumers rises substantially. We also explore a second impli-
cation of ex ante unpredictability, that products with mod-
est ex ante appeal (“losers” in the expression of the pa-
per’s title) appear among ex post successes. Using artists
on independent labels as well as new artists as mark-
ers of low ex ante prospects, we find substantial growth
in the ex ante losers among the top-sellers. The evi-
dence we present on mechanism may provide a reconcil-
iation of the “long tail” perspective of Brynjolfsson et al.
(2003) and Anderson (2006), who advance the welfare
benefit of many small products, and Elberse (2013), who
counters that demand has recently concentrated on block-
busters.

Finally, this paper is part of a response to a call for
evidence to inform copyright policy in the wake of re-
cent technological changes. Evidence-based rationales for
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