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Non-Technical Summary

Since the launch of the iTunes Music Store in the US in 2003 and in much of Europe in

the following years, music trade has shifted rapidly from physical to digital products, raising

the availability of products in different countries. Despite substantial growth in availability, the

available choice sets of digital music have not fully converged across countries. The territorial

fragmentation of the EU copyright management regime and related cross-border transaction

costs are often perceived as an obstacle to greater availability. However, other factors such as

commercial strategies by music producers may also affect availability.

EU policy makers are now contemplating various possibilities to reduce these cross-border trade

costs and improve convergence in music availability across countries. This raises the question of

how much benefit these policy measures would create for consumers and producers in Europe

and around the world. This study calculates the economic benefits for consumers and producers

from further trade opening or trade cost reductions in digital music.

We address this question using comprehensive Nielsen data on digital track sales in the US,

Canada, 13 EU Member States, and 2 other European countries (Norway and Switzerland)

from 2006 to 2011. We estimate a structural model of music demand which allows us to obtain

the consumer surplus for consumers in each destination country as well as the revenue for

producers in each origin country.

Our model allows us to simulate several scenarios. We first compare the baseline current situa-

tion (the “status quo”) with full autarky whereby only local music is available in each country -

a big step backwards compared to the status quo. We then compare the status quo with a fully

open EU Digital Single Market whereby all European music is available in all EU countries.

Finally, we simulate worldwide openness in which all music is available in all countries. We

estimate both consumer surplus benefits and producer revenue effects for these scenarios.

Not surprisingly, the current status quo music trade benefits consumers everywhere compared to

the autarky scenario. Relative to autarky, status quo trade raises aggregate consumer surplus in

the 17 countries by about e300 million (a 11.3% increase). Trade also raises producer revenue

by e85 million (a 2.8% increase). European consumers benefit more from music trade than

North Americans. However, it has large benefits for American producers but on balance small

benefits to European producers. American producers have a larger market share in Europe that

European producers have in the US.

Moving from the current status quo to an EU Digital Single Market for music would increase

consumer surplus from digital music consumption by 1.8 per cent (e19 million) and music pro-

ducers’ revenue by 1.1 per cent (e10 million). Benefits vary considerably across Member States.

Under worldwide frictionless trade consumers in 15 European countries gain e31 million (a 3%

increase) while North American consumers gain e6.5 million (a 0.35% increase). Most of the
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gains from fully frictionless trade - about two thirds - are accomplished by a European single

market. Annual gains from worldwide frictionless trade for producers, compared to autarky,

reach 1.9% in Europe and 0.38% in the US. Clearly, the additional gains from moving beyond

a European Digital Single Market to a worldwide open market would be small for European

producers and consumers. Digital music production and consumption is only a small part of all

media markets covered by copyright. We note that the figures presented here represent only a

fraction of the potential benefits from further trade opening in other digital media.

2



1 Introduction

Since the launch of the iTunes Music Store in the US in 2003 and in much of Europe in the

following years, music trade has shifted rapidly from physical to digital products. This transition

has substantially reduced trade costs and, by extension, has broadly expanded the options available

to consumers of both domestic and imported music. For example, the number of new French

songs available in the US grew by more than 30% in between 2006 and 2011. While the growth in

available consumption choices has been substantial, choice sets have not converged across countries.

The majority of songs released in each country are not sold in most other countries, suggesting

restrictions in cross-country availability. For example, of the 45,290 German songs released in 2011,

only 6% percent were sold in France, and only 14% percent were sold in the US. Many observers

point to transaction costs associated with the copyright systems as an obstacle to greater choice -

in effect, freer trade - in music.1 Even within ostensible free trade zones such as NAFTA or the

European Union, digital tracks available in one country are not automatically available in others.

Instead, because copyright laws are state-specific, a rights holder must incur separate costs to

market a product legally in each country.

Policy makers are now contemplating various liberalizations that could reduce the costs of making

products marketed in one country available in others. For example, European policy makers are

contemplating a European single market for digital products that could, in principle, ease the

burden of copyright on the availability of music products in the European Union. They are also,

together with US policy makers, exploring a transatlantic trade agreement that could increase

the international availability of music products. The possibility of these liberalizations raises the

question of how much benefit they would create for consumers and producers around the world.

That is, we want to know how the welfare of market participants would change if the existing

products were more readily available globally. Answering questions of this sort requires a structural

equilibrium model of supply and demand, from which we can calculate the consumer surplus and

producer revenue associated with counterfactual country choice sets.

We study the digital sales of recorded music using comprehensive data on digital track sales in the

US, Canada, and 15 major European countries from 2006 to 2011. These 17 countries collectively

account for 45% percent of world GDP and, roughly 60% percent of world music sales (IFPI, 2013).

Our data show the annual sales of each track sold, and we are able to attribute each song in our

final sample to an origin country ; hence we can calculate trade statistics for the universe of digital

music sales.

1See, for instance, KEA, “Licensing music works and transaction costs in Europe”, September 2012, available at
http://www.keanet.eu/docs/musiclicensingandtransactioncosts-full.pdf.
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In particular, we estimate a nested logit model of music demand: In each country consumers choose

whether to buy music then choose among available songs. Given our demand estimates we can

estimate the consumer surplus for consumers in each destination country as well as the revenue for

producers in each origin country. Given the demand model, we can evaluate counterfactual policies

in two ways. First, we can use the demand model alone to simply ask how consumer surplus and

revenue would change with different choice sets. While straightforward, this “partial equilibrium”

approach does not allow for entry responses that changed choice sets would likely engender. Hence,

we also pursue a second approach, an equilibrium model of supply and demand. To this end we

can use the demand model along with an assumption of atomistic competitive entry to estimate

fixed costs of entry from data on the status quo. We can then perform equilibrium simulations

of counterfactual regimes with a model linking the number of products entering to the expected

revenue per product. Thus far we have implemented this approach for the autarky counterfactual.

Given the model we can evaluate the impact of possible trade liberalization relative to the status

quo. We evaluate the impact of trade by counterfactually estimating consumer surplus and producer

revenue under the status quo and two counterfactual liberalizations: worldwide frictionless trade (in

which all products are available everywhere) and European frictionless trade (in which any product

now available anywhere in the EU 13 becomes available throughout the EU 13). Frictionless trade

is a regime that effectively eliminates additional state-specific costs (such as copyright clearance

costs) to market products in different countries. Our European frictionless trade counterfactual

therefore mimics a European digital single market for music. Take for instance the case of a song

with cleared copyright in France. While the current copyright laws imply additional state-specific

transaction costs for the song to be marketed in any other EU country, a European digital single

market would essentially eliminate these additional costs. It is however important to note that

trade costs in digital music may not only be limited to copyright related costs but could include

other types of trade costs. Our counterfactual exercises therefore not only simulate the effect of

removing copyright related trade costs, but overall trade costs in digital music. Finally, we also

simulate autarky (in which current products are available only in their domestic markets) so that

we can also calculate the gains from status quo trade.

In our setup, liberalizations tend to raise the number of products available to consumers and

generally raise consumer surplus. But the magnitude of the benefit experienced is an open empirical

question. Producer surplus for origin countries, by contrast, can rise or fall with liberalization. We

find that trade confers substantial benefits on consumers. Relative to autarky, status quo trade

raises equilibrium CS in our 17 countries by about e300 million (a 11.3% increase), or by e0.4 per

capita on average. Irish and Canadian consumers gain roughly e1.29-1.53 per capita annually from
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music trade, while consumers in Italy, Portugal, and Spain gain around e0.10 annually per capita.

Effects on producers are also substantial but more varied. In total across 17 countries trade raises

producer revenue by e85 million (a 2.8% increase), or by an average of e0.11 per capita. Producers

in Ireland, Great Britain, and Sweden gain e2.9-4.5 per capita annually, while producers in the

US gain only about e0.5. Producers in Switzerland, Belgium and Germany are the largest losers

under status quo trade relative to autarky, with losses of up to e5.4 per capita.

We calculate the impact of other liberalizations using the partial equilibrium approach, finding

that additional liberalization would confer additional benefits on consumers and producers, but the

additional benefits are, not surprisingly, smaller than the benefit of status quo trade over autarky.

Under worldwide frictionless trade consumers in 15 European countries gain e31 million (a 3%

increase), or an average of e0.08 per capita, while North American consumers gain e6.5 million

(a 0.35% increase), or about e0.02 per capita. Most of the gains from fully frictionless trade -

about two thirds - are accomplished by a European single market. Annual gains to producers from

worldwide frictionless trade average e0.04 per capita for European countries (a 1.9% increase) and

e0.02 for the US (a 0.38% increase). The largest gainers from worldwide frictionless trade are the

producers from Finland, Norway, and Sweden, with gains of roughly e0.17-0.34 per capita. About

half of these gains are realized through a European single market.

The paper proceeds in 5 sections after the introduction. Section 2 starts by presenting the data for

the study as well as descriptive facts about music trade. We do this first because the data themselves

provide a good deal of background. The section proceeds with a discussion on the literature relevant

to our study, including some industry background and some evidence that digitization eases trade

effectively (enlarges choice sets). Section 3 sets out the model. Section 4 presents estimation

results, and section 5 presents counterfactual simulations. Section 6 concludes and discusses the

policy implications of our results.

2 Data and Industry Backgroud

2.1 Descriptive Facts about Music Trade

The data used in our study comes from Nielsen and includes the digital sales of recorded music

in the US, Canada, and 15 major European countries between 2006 and 2011.2 We observe the

annual sales of each downloaded track in each destination. The dataset originally includes 1,532,095

2The dataset initially includes the following 16 European countries: Austria, Belgium, Denmark, Finland, France,
Germany, Ireland, Italy, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and the United Kingdom.
However, given that Poland enters the data in 2008 only, we decided to drop it from the analysis.
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distinct artists but unfortunately does not include the artists’ country of origin. To overcome this

shortcoming of the data, we recovered data on artists’ country of origin from www.musicbrainz.

org, an open music encyclopedia that collects music metadata and makes it available to the public.3

The MusicBrainz database is sufficiently authoritative that the BBC relies on it to support the artist

and music information on their music website.4 Unfortunately, there is no unique identifier that

permits a straightforward matching between our data and MusicBrainz. We therefore engaged in a

tedious matching procedure based on artists’ names. In order to reduce the burden of the matching

procedure while still obtaining a sufficiently representative set of artists, we decided to focus on

the matching of the top 150,000 selling artists in Nielsen, which accounts for 99% of the overall

sales. We could obviously not assign a country of origin to illegible artists or to observations that

correspond to non standard artists such as movie soundtracks or compilations. On top of that,

not all artists appearing in the Nielsen data were present in MusicBrainz, which unfortunately

prevented us from recovering the origin of all the artists in our data.5

After excluding observations to which no origin country could be assigned, we end up with a sample

of 75,239 distinct artists that cover over 91% of the Nielsen total sales. While many artists remain

unmatched, it is worth mentioning that over 5,600 of artists sell fewer than 500 copies in the sample,

meaning that we are still left with a significant long tail. Our data include 3,987,877 distinct tracks

and, because a song can appear in multiple countries and years, 50,870,037 observations. Total

track sales in the data are 628.3 million in 2006 and rise to 1512.4 million in 2011. See Table 2.

Digital music markets have developed to different extents across countries. Table 1 provides a

comparison of the various countries’ digital sales in the Nielsen data, their populations, and total

music as well as digital music sales from IFPI (2013). As of 2011 digital sales made up 56 percent

of total music sales in the US, compared with 22 percent in France.

While we only observe digital music sales, we treat these rich data as a glimpse into total music

sales. Accordingly, we scale up total quantities by country as if the patterns in digital sales were

representative of total music sales. Given the replacement of physical by digital sales, our approach

provides an accurate characterization of coming sales and trade patterns.

Once we are able to attribute each song to an origin country, we can calculate trade statistics for

our sample of digital music sales. We first ask which destination countries consume each origin’s

repertoire. Table 3 shows the 2011 share of origin repertoire sales in each destination. Austrian

3Whenever available in MusicBrainz, the country of origin of each artists corresponds to their country of birth.
4See http://www.bbc.co.uk/music/brainz/.
5We faced an additional complication in that not all artists matched with MusicBrainz had a country of origin

assigned. To partially solve this problem, we looked for these specific artists in Wikipedia in order to recover their
country of origin.
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repertoire gets nearly 18 percent of sales at home, more than 50 percent in Germany, and only 11

percent in the US. In general the main diagonals in Table 3 are large, indicating that producers

derive substantial shares of their world sales at home. France’s repertoire gets nearly half of of its

sales at home. The US gets over two thirds of its sales at home, in part because the US is a large

country.

Table 4 performs a different exercise, showing where destination consumption is from, or to say it

another way, showing which repertoires consumers in each destination favor. Domestic fare makes

up a large share of consumption in many markets. Germany, Denmark, Spain, France, Finland,

Great Britain, Italy, and Sweden all have domestic shares in the neighborhood of 20-40 percent.

This indicates that consumers in these countries rely on trade for a big share of their consumption.

The US is at an extreme, with more than 75 percent of its consumption domestic. This suggests

that US consumers derive less benefit from music trade than do their European and Canadian

counterparts.

Our counterfactual exercises explore the implications of liberalized - or no - trade on producers and

consumers. The raw data in Table 4 provides hints about these effects. For example, the information

in Table 4 can be used to get a sense of how much the people of each destination country like imports

from each origin country. Take for example the US row. US consumers allocate 76 percent of their

music expenditure to domestic music, while Canadians allocate 62 percent of their expenditure to

US music. Hence, the ratio (62/76) provides a measures of the Canadian relative preference for

US music. We can analogously calculate every destination country’s relative preference for each

repertoire. Averaging these across destinations - in Figure 1 - gives us a sense of which repertoires

are preferred by consumers. The repertoires most preferred by other countries’ consumers are those

of the US, Great Britain, and Canada. Those least preferred by others include Portugal, Finland,

and Denmark.

We can also use the Figures in Table 4 to get a sense of which countries’ audiences most prefer foreign

music. Take for example the US. Austrian music accounts for 0.05 percent of US consumption,

compared with 6.45 percent of Austrian consumption. The US relative preference for Austrian

music is therefore (0.05/6.45), while the US preference for, say, the music of Great Britain is

(10.02/37.28). Averaging these relative preferences over the elements of the US column gives the

average US relative preference for imports. Figure 2 shows this for each importing country. The

countries with the biggest average relative preference for imports include Austria, Switzerland and

Belgium, while those with the least relative preference for imports include the US, Great Britain,

Italy and Canada.
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2.2 Background and Literature

The global recorded music industry has traditionally been led by a shrinking handful of “major”

record labels operated by one of 4 major global media companies (Sony, EMI, Time Warner &

Vivendi) operating alongside a large fringe of “independent” record labels. By most accounts the

majors account for a large share of sales (around 80 percent) and a small share of releases. In the

past few decades the number of releases has increased substantially, and this growth has accelerated

in the digital era. Between 2000 and 2010 the annual number of new releases in the US tripled

from 30,000 to 100,000.

Copyright is generally viewed as a promoter of economic activity. Rights granted to creators

and intermediaries are understood to provide rewards - and therefore incentives - to creation. Yet,

copyright rules can also serve as obstacles to economic activity (Buccafusco and Heald, 2013; Heald,

2013). For example, the transaction costs in determining the owners of “orphan works” - books has

been a major obstacle to their contemporary use, for example through the Google Books Library

Project. Here, similarly, the transaction costs of obtaining rights to sell in additional countries

stand as a possible obstacle to exchange (Gomez Herrera and Martens, 2014).

Regulators around the world - and particularly in Europe - pay close attention to trade in cultural

products. In music, this mainly manifests in radio airplay quotas. France, Canada, Australia, New

Zealand, [and others] mandate minimum domestic radio airplay shares.6 Concerns about cultural

trade are not limited to music and, indeed, are strong in motion pictures. European governments

subsidize roughly a third of European motion picture investment.7 Concerns about trade in cultural

products - and apprehension about Anglophone repertoire in particular - are not unfounded. The

musical repertoires of the US and Britain account for over half of world music sales, and movies

from Hollywood alone account for close to 63% percent of world theatrical box office.8

A number of existing studies examine world trade in cultural products. Ferreira and Waldfogel

(2013) use 50 years of pop charts to create estimates of sales for the top of the sales distribution.

They find persistent effects of distance and language as well as strong home bias, even after the

diffusion of the Internet and other communication channels. Indeed, they find a heightened home

bias in the period 1990-2005. They employ a gravity framework which is well suited to description

but which does not lend itself to counterfactual exercises. Following a similar gravity approach and

using the same data source as ours, Gomez Herrera et al. (2013) nevertheless find that the home

6See Ferreira and Waldfogel (2013) and Richardson (2006).
7See Cambridge Econometrics, “Study on the Economic and Cultural Impact, notably on Co-productions, of

Territorialisation Clauses of state aid Schemes for Films and Audiovisual Productions.” A final report for the
European Commission, DG Information Society and Media, 21 May 2008, p. 25.

8See http://www.theguardian.com/film/filmblog/2013/apr/02/hollywood-hold-global-box-office.
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bias in music consumption has decreased since 2006, so that consumers have become less interested

in domestic music. They also find that the market share of the US repertoire has increased in

every country, while the market shares of European repertoires have fallen. They attribute these

patterns to changes in preferences toward particular repertoires and to changes in the appeal of

recent vintages of specific repertoires.

Ferreira et al. (2013) study world trade in movies using a framework whose demand side is similar

to the approach we employ here. They estimate a structural model of demand, which they combine

with a simple model of movie investment. Equilibrium is determined as countries compete Nash in

investment. The authors analyze the effect of trade by comparing the status quo to a simulation of

autarky. They find that while free trade helps consumers everywhere, it has more nuanced effects

on producers. Free trade helps US producers but harms producers everywhere else. Ferreira et al.

(2012) extend the framework to analyze the counterfactual of relaxing the Chinese movie import

restrictions.

3 The Model

3.1 Demand

This section presents our model of demand for the digital music industry, which follows Ferreira

et al. (2013). In each country, consumers choose whether to buy music and then choose among

available songs. The choice sets of songs vary both across countries and over time. Define Jct as the

set of songs available in country c at time t, and index songs by j. Suppressing the time subscript,

each consumer therefore decides in each month whether to download one song in the choice set

Jc = {1, 2, 3, . . . , Jc} or to consume the outside good (not downloading a song). Specifically,

every month every consumer i in country c chooses j from the Jc + 1 options that maximizes the

conditional indirect utility function given by:

uij = xjcβ − αpjc + ξjc + ζi + (1− σ)εij

= δjc + ζi + (1− σ)εij , (1)

where δjc is therefore the mean utility of song j. The parameter ξjc is the unobserved (to the

econometrician) quality of song j from the perspective of country c consumers and can differ

9



across countries for the same song (song j can for example have different quality to US vs French

consumers). εij is an independent taste shock. As opposed to a simple logit model, the nested logit

allows for correlation in consumer’s tastes for consuming digital music.9 The parameter ζi therefore

represents the individual-specific song taste common to all songs in the nest. Cardell (1997) shows

that if εij is a type I extreme value, then this implies that the error term ζi+(1−σ)εij is also a type

I extreme value. The parameter σ measures the strength of substitution across songs in the choice

set Jc. When σ = 0, the model resolves to the simple logit (see footnote 9) and the parameter ζi,

the consumer-specific systematic song-taste component, plays no role in the choice decision. As σ

approaches 1, the role of the independent shocks (εi0, εi1, . . . , εiJ) is reduced to zero and the within

group correlation of utility approaches one. This implies that consumer tastes, while different for

any consumer i across songs, are perfectly correlated within consumer i across songs.

Normalizing the utility of the outside good δ0c to 0, the market shares for all j ∈ Jc are given by

Sjc = e
δjc
1−σ

DσJc+DJc
, where DJc =

∑
j∈Jc

e
δjc
1−σ . Inverting out δjc from observed market shares as in Berry

(1994) yields

ln (Sjc)− ln (S0c) = δjc + σ ln

(
Sjc

1− S0c

)
= xjcβ − αpjc + σ ln

(
Sjc

1− S0c

)
+ ξjc, (2)

so that an estimate of β, α and σ can be obtained from a linear regression of differences in log market

shares on product characteristics, prices and the log of within group share. Here, xjc includes a

constant, a set of year dummy variables, and a host of country level controls. In particular, we

include a direct measure of digital share of music expenditure in each destination and year, GDP

per capita, the urban share of the total population, the percentage of fixed broadband Internet

subscribers, the percentage of mobile cellular subscriptions, and the percentage of Internet users.

The estimate of σ will be positive if variation in a song’s share relative to the total inside share

(1− S0c) explains ln (Sjc)− ln (S0c) conditional on the other explanatory variables.

Intuitively, σ depends on how the total inside share of songs (i.e. the total share of the entire digital

market for downloading of music) changes as the number of songs in the choice set varies. When σ

is close to one, the total inside share does not vary much with the number of songs since in this case

the within group substitution is high.10 In other words, additional songs will simply cannibalize

9In the logit model the individual taste εij is independent across both consumers and choices and the conditional
indirect utility function is given by uij = δjc + εij . This prevents the possibility that consumers have heterogeneous
tastes, i.e. differ in their taste for consuming music.

10Denoting the total inside share as SJc =
DJc

DJc+D
σ
Jc

, the change in the total inside share that arises from adding
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other songs’ shares since consumers will substitute old songs for new songs (business stealing). At

the opposite extreme is the case where σ = 0. In this case adding new songs to the choice set will

lead some consumers of the outside good to substitute to a new song when it is added to the choice

set. In this case the total inside share of songs will therefore increase.

3.2 Identification of σ

Since the inside share of each song j is, by construction, endogenous in equation (2), we need to

find an instrument in order to consistently estimate σ. Given that identification of σ is related

to how the inside shares change and the number of songs available in a market change, and since

we observe variation in the number of songs available over time and across markets, one potential

instrument is Jc, the number of songs available in a given country. Figure 3 graphs the relationship

between the number of products (songs) and the total inside share across countries for the year

2011. For each country c, the total inside share is defined as SJc = 1
Mc

∑
j∈Jc

qjc, where Mc is a

measure of market size and qjc is the number of downloads for song j in country c.11 Figure 3

shows a positive relationship between the number of songs available in a given country and the

share of the population consuming music in the form of digital downloads. There is, however,

reason for concern that the number of songs entering each market is endogenous. In particular,

we would expect entry to be larger in markets with greater unobserved demand for music. An

alternative instrument is country population. If more songs are made available in larger markets

simply because of market size and not because of demand intensity, consumers in larger markets

would face larger choice sets of music. Figure 4 presents the relationship between the number of

songs available and the population of each country for the year 2011 and shows that larger countries

do indeed offer larger choice sets. The descriptive evidence from figures 3 and 4 therefore suggest

a positive relationship between the number of available downloadable songs and the total share of

population consuming music in the form of digital downloads. This suggests a substantial benefit

from additional songs (market expansion) and therefore an estimate of σ lower than 1.

a (J + 1)th song with quality δJ+1 to the choice set is given by

∆STot Inside = S(J+1)c − SJc =
Dσ
JcD(J+1)c −D

σ
(J+1)c

DJc(
Dσ
Jc

+DJc
) (
Dσ

(J+1)c
+D(J+1)c

)
.

On the interval σ ∈ [0, 1), ∆STot Inside(σ) is everywhere positive and decreasing in σ.
11For each country c, we define the market size as 12 times its population.
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3.3 Supply and Equilibrium

Entry has fixed costs. Atomistic firms add products if they expect those products to cover fixed

costs. Products obtain revenue both at home and abroad. Calculating equilibrium requires us to

do two things. First, we must calculate the fixed costs of entry based on the observed “status quo”

pattern of entry. Second, we need to calculate the expected revenue schedule for entrants in (and

from) each country under autarky. Autarky has two competing effects on the revenue to domestic

entrants. First, these products no longer have foreign revenue, which of course reduces revenue.

But second, domestic products no longer face foreign competition, which raises revenue. Which

force predominates will vary by origin country

3.3.1 Inferring Fixed Costs from Status Quo Entry

The observed set of world products is understood to be an equilibrium that obtains from products

entering as long as their expected revenue exceeds their fixed costs. For concreteness, consider

a particular origin country. Define songs from that country as “endogenous” songs, while songs

from elsewhere are “exogenous.” If an origin country contributes N songs to the world market,

then we infer that the expected revenue for each of those N songs covers their constant fixed cost,

while N + 1 songs would not. When we observe a world product configuration with N songs from

a particular origin country, each of those N endogenous songs coexists along with N − 1 other

endogenous songs from the origin country (along with a large number of songs from the rest of the

world). Hence, the observed revenue of each of the N endogenous songs provides an estimate of

the expected revenue of the Nth song from the origin country. There are, of course, N different

expected revenue measures for the Nth song: of the N ! total sequences of songs, there are (N − 1)!

different sequences ending with each of the N songs. Hence, the simple average of the observed

revenue of the N observed songs provides a direct measure of the expected revenue and therefore

fixed costs as well.12 Thus we estimate the fixed cost of entry as the average worldwide revenue

of songs from each origin country.13 Define this as Ko, where K denotes fixed cost and o refers to

origin country.

12If one were making fine distinctions, one would note that the observed average revenue of the N endogenous
songs provides an upper-bound estimate of the expected revenue of the Nth entrant. With a few thousand endogenous
products from each of our origin countries, the difference between the expected revenue of the Nth and the (N + 1)st
entrant is trivial, and we ignore it.

13More specifically, we compute the fixed cost of entry - for each origin country - as the average worldwide revenue
of songs that are traded in their own origin country.
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3.3.2 Entry and Expected Revenue

Once we have an estimate of the fixed costs of product entry for each origin country, we can

calculate the equilibrium if we have a way to determine the expected revenue associated with a set

of entering products. Given the large number of endogenous products (tens of thousands from each

country), there is an enormous number of possible combinations of products for a particular number

of entrants. To make the problem tractable, we assume that songs’ appeal is unpredictable and,

more important, equal across songs ex ante. While not strictly true, this assumption does reflect the

common understanding in cultural industries that “nobody knows anything” about which products

will be commercially successful at the time of investment (Caves, 2000). Because songs are ex

ante identical, we can reduce this problem to a choice of the number of songs that enter from each

country. We explain our method for calculating the expected autarky revenue to N products in

detail below, but the intuition is simple. Think of randomly choosing N products, then calculating

the average revenue that each product receives in that configuration. Repeat the process with

many draws of N products. The average revenue per product for N -product configurations is the

expected revenue associated with Nth entrants. Then do this process for every possible N to see

how expected revenue varies with N .

To calculate the expected revenue of the nth entrant under autarky, we first remove all foreign

songs from a country’s choice set. Define {δ1, δ2, . . . , δN} as the set of product mean utilities for,

say, the songs from France in France as a particular sequence. If we take the products in this order,

autarky revenue of the first product in France is:

Ro(1) =
e
δ1

1−σ

Dσ
1 +D1

Mopo, (3)

where Dn =

n∑
i=1

e
δi

1−σ , Mo is market size of France and po is the price of the product in France. We

can obtain the expected revenue by averaging across all of the N songs that could occur first. For

a particular sequence, the autarky revenue of the second song is

Ro(2) =
e
δ2

1−σ

Dσ
2 +D2

Mopo. (4)

We can now obtain the expected revenue of the second song by averaging across all N(N − 1)

combinations of {δ1, δ2}. In general the autarky revenue of the nth entrant in a particular sequence

is
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Ro(n) =
e
δn
1−σ

Dσ
n +Dn

Mopo. (5)

Obtaining the expected revenue of the nth song now requires averaging across all N !
(N−n)! combi-

nations of {δ1, δ2, . . . , δn}. A challenge is therefore that the number of sequences over which one

must in principle average grows large quickly. Instead of averaging across all possible sequences,

we can sample. That is, we can draw, say, 1000 sequences {δ1, δ2, . . . , δN} (where, say, δ1 takes

on a different value in each sequence). For each set of n entrants in a given sequence, we then

compute the average revenue per entrant (i.e. the average revenue that each song receives in that

configuration). We finally compute the expected revenue of the nth entrant as the average of the

nth entrant’s revenue across sequences:

E [Ro(n)] =
1

1000

1000∑
s=1

Ro(ns) =
1

1000

1000∑
s=1

(
Dns

Dσns+Dns
Mopo

n

)
, (6)

where s denotes a specific random sequence. We find the equilibrium number of entrants in, say,

France under autarky by finding the number of products n such that

E [Ro(n)] > Ko > E [Ro(n+ 1)] . (7)

Define this particular n as no , or the autarky equilibrium for origin country o.

For that n, we can calculate expected consumer surplus and revenue in France as averages across

the CS and revenue associated with the nth element of the drawn sequences. Given our estimate

of fixed costs we can calculate producer surplus as

PSo = poMo

[
Dno(

Dσ
no +Dno

)]− noKo. (8)

Given our assumption of atomistic free entry, producer surplus will equal zero in equilibrium. In

principle, if we drew enough sequences the expected revenue function would become arbitrarily

smooth. In practice, we can trade off between the number of draws on sequences and the extent of

averaging across values of k. In what we have done, we take 1,000 sequences, then we experiment

with bandwidth until we find expected revenue functions with that cross the country’s fixed entry

cost no more than once. For example, France has just below 100,000 songs, and we obtain a smooth

expected revenue function with a bandwidth of 0.001 or a moving average computed over about
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100 songs.

3.4 Consumer Surplus and Producer Revenue

Given our estimates of σ and α, we can calculate the mean utility of each song in each country,

and given these estimates of δcj we can calculate the consumer surplus (CS) in each destination

market and the producer revenue for each origin repertoire. The formula for the CS is given by

CSc =
Mc

α
ln

(∑
Jc

D1−σ
Jc

)
=
Mc

α
ln
(
D1−σ
Jc

+ 1
)
. (9)

While CS is experienced by consumers in each country, revenue is enjoyed by origin country pro-

ducers whose products are available in each destination country. Hence the revenue is the sum of

the origin country share in each destination weighted by the destination market sizes.

4 Estimation and Results

4.1 Price coefficient

We don’t observe variation in price, but if we knew the average price as well as the marginal cost,

then we could infer α from a profit maximizing assumption, as is customary in the literature. In

this draft we treat the price as e1 per song in each country and we treat zero as the marginal

cost.14

Because the price is constant, the term αpjc in (2) simply becomes part of the constant term. We

therefore start by estimating

ln (Sjc)− ln (S0c) = xjcβ + σ ln

(
Sjc

1− S0c

)
+ ξjc. (10)

We get an estimate for σ that we can use to calculate the country-specific mean utility of each song

δjc:

δjc = ln (Sjc)− ln (S0c)− σ ln

(
Sjc

1− S0c

)
. (11)

14While Apple pays $.70 for each song in the US, it is far from clear that they price in a double marginalized way.
Shiller and Waldfogel (2011) find a revenue maximizing uniform song price that is close to the actual iTunes song
price, suggesting that zero marginal cost is a reasonable assumption.
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We infer α by assuming that pricing is governed by a revenue maximizing monopolist.15 Then,

assuming that p = 1 for all songs in all countries, we have that the elasticity of music is given by

ηQ = α

[
1− DJc

DJc +Dσ
Jc

]
. (12)

Solving for the α that makes the demand for music unit elastic, we therefore obtain

α =
DJc +Dσ

Jc

DJc

. (13)

At this point we therefore have estimates of σ, α and mean utilities for traded songs j in destination

countries c (δjc), which allow us to calculate CS and revenue.

4.2 Estimates

The key parameter that we estimate is σ which, intuitively, is identified from the relationship be-

tween the number of products and the share of the population consuming. The expansion of the

digital markets which proceeds at different rates in different countries produces a threat to iden-

tification. The growth in the number of digital products and digital consumption both arise from

the diffusion of digital technology and may give the appearance that a growing number of products

expands the market, or that σ is low. We employ two strategies to avoid this sort of mistaken infer-

ence. First, we instrument the inside share with cross sectional variation in measures of market size

(population or its logarithm) for the destination country. Second, we employ direct and indirect

controls for digital diffusion. We include a direct measure of digital share of music expenditure in

each destination and year. We also include a host of other country level controls, including GDP

per capita, the urban share of the total population, the percentage of fixed broadband internet

subscribers, the percentage of mobile cellular subscriptions and the percentage of internet users.

Table 5 reports estimates of the demand model when using the natural logarithm of population

as the instrumental variable for the inside share in equation (2). Column (1) includes GDP per

capita as well as the share of digital music expenditure (our measure of digital diffusion). On top

of these control variables, specification (2) uses the logarithm of population interacted with time

dummies as instruments for the inside share. Specification (3) builds on (2) and adds interactions

15Note that this way of inferring α is not uncommon among practitioners. As noted by Björnerstedt and Verboven
(2013), one may want to verify whether elasticities are consistent with external industry information as opposed to
relying too heavily on econometric estimates. While our motivation is driven by lack of data on product prices, we
basically follow the same type of approach.
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between the control variables and time dummies. Finally, specifications (4) to (6) include the

same explanatory variables and instruments as, respectively, specifications (1) to (3) and add other

country-specific control variables: the urban share of the total population, the percentage of fixed

broadband internet subscribers, the percentage of mobile cellular subscriptions and the percentage

of internet users. We find estimates of σ ranging between .67 and .8. We also estimate the same

specifications with different instrumental variables for the inside share, using the country population

in levels, the number of products in the market, and the logarithm of the latter. Table 6 presents

the estimates of σ for each specification and each set of instruments. The second row of the table

therefore corresponds to the estimates already presented in the first row of Table 5. Overall we

find estimates of σ ranging between .4 and .8.

Our preferred specification uses the logarithm of population interacted with time dummies as

instruments for the inside share and includes all the control variables interacted with time dummies

(specification (6) in Table 5). This specification gives the highest estimate of sigma and therefore

the most conservative estimate of the gains from trade liberalization. We will use these demand

estimates for our counterfactuals, noting that the estimates from other specifications are very

similar.

Table 10 provides estimates of fixed costs by country, based on sample-wide revenue per song, for

songs from each origin country. These vary between e58 for Finland and e810 for the US.

5 Simulations

We consider four different trade regimes, each of which is characterized by different products in

the country choice sets. The first one is the autarky regime, in which only domestic products are

available in each destination’s choice set. We analyze this in both equilibrium and demand-only

simulations. Second, we consider the status quo, where the choice sets of each country are simply

defined by the currently traded products. To analyze the impact of possible trade liberalizations

relative to the status quo, we consider two other trade regimes: worldwide frictionless trade and

European frictionless trade. In the former, every destination has every product available in its choice

set. That is, all products are available in all destinations. Finally, European frictionless trade is

the equivalent of a European single market where all products currently available anywhere in the

EU13 are also available in all EU 13 countries.

Simulating the liberalizations - worldwide frictionless trade and the European single market -

presents a technical challenge. They require estimates of the mean utility of songs in destinations

17



where they are not currently traded. For example, of the 3,126,647 distinct songs sold in our 17

countries in 2011, only 826,729 are observed to be sold in France. Fortunately, the appeal of songs

is systematically related across countries. Denote by δj,c the mean utility of song j in country c.

Figure 5 shows a scatter plot of δj,France against δj,Germany for songs appearing in both country

choice sets, along with a 45-degree line and a best-fit line. The positive slope of the best-fit line

indicates that songs that are more popular in Germany are also generally more popular in France.

The evidence in Figure 5 is not atypical. For each pair of countries c and c′, we can follow Ferreira

et al. (2012) and regress δj,c on δj,c′ to get a sense of the relationship between songs’ appeal across

each country pair. The mean (median) R-squared for these 272 regression is 0.38 (0.39). We have

17 destination countries and can therefore use songs’ appeals in up to 16 countries to form estimates

of their appeal in the country in question.

We are concerned that non-traded songs are a selected sample of songs and that whether they

are traded to a particular destination is correlated with more than simply their appeal in another

destination. To capture this heterogeneity, we augment the forecasting model to include dummies

for whether the song appears in each of the other countries.

If Ic is an indicator for whether the song appears in destination c, then for each pair of countries c

and c′ we run the following regression:

δj,c = Ac,c′ +Bc,c′δj,c′ +

17∑
c=1

φcIc + µj,c. (14)

For a song j that is not traded in country c but is traded in (some) other countries, our estimate of

δj,c is the average of the predicted δj,c from models for each of the countries c′ in which it is traded.

With these estimates, along with the observed δj,c for songs traded in destinations, we have the

inputs needed to calculate each country’s CS and revenue for the simulations.

5.1 Counterfactual Results

We use the estimated demand model to perform four simulation exercises: the status quo, two liber-

alizations (worldwide frictionless trade and a European single market), and autarky for calculating

the gains from status quo trade.

For all of our partial equilibrium counterfacual statistics, we calculate standard errors by boot-

strapping using the following procedure. The results from our demand estimation in column (6)

of Table 5 provides us with the estimated distribution of σ. By taking random draws from this
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distribution, we can compute alternative simulation statistics (i.e. CS and revenue).16 That is, for

each draw σd we can compute a new vector of mean utilities δd(σd) for songs that are currently

traded. For the non-traded songs, we follow the same procedure as above to forecast their mean

utility in destinations where they are not currently traded - see equation (14). Once equipped

with the full vector of mean utilities and the draw-specific parameter αd(σd), we can calculate the

corresponding levels of CS and revenue for this specific draw. We repeat this exercise 100 times to

obtain distributions of the CS and revenue under the different simulation regimes. The results of

our simulations are reported in Tables 7 and 8 below, along with their standard errors. We now

turn to the discussion of our results, whose graphical representation is provided in Figures 6a and

7a.

5.1.1 The Gains from Trade: from Autarky to the Status Quo

We begin with the partial equilibrium approach to autarky. To this end, we eliminate imported

songs from each country’s choice set, then calculate the consumer surplus of each country’s con-

sumers. We calculate origin country producer revenue as the sales of each origin repertoire in each

destination country. We calculate the status quo gains from trade as the difference between the

status quo and autarky, and we report results in per capita euro terms for comparability across

countries. Column 5 of Table 7 reports the annual gains to consumers from status quo trade, and

these gains vary from e2.62 per capita in Switzerland to e0.08 per capita in Spain. Column 6

presents the annual gains in percentage terms.

Gains to consumers depend on a few factors. First, the magnitude of gains to consumers depend

on how much a country imports. Gains are generally larger for countries where domestic songs

make up a smaller share of consumption (see Table 4). Second, the gains from trade depend on

the extent to which a country’s consumers like songs from abroad, as in Figure 2.

So, for example, US consumers with the largest domestic consumption share of 76 percent, experi-

ence small gains from trade, around e0.22 per capita. Other countries whose consumers experience

small gains from trade include Spain, Sweden, and Italy, all of which experience smaller per capita

gains than the US. Spain and Italy have relatively high domestic shares - see Table 4 - but experience

small gains from trade because of their low preference for imports (in Figure 2).

Countries with the largest consumer gains from trade include Switzerland (e2.62), Canada (e1.5),

Belgium (e1.45), Ireland (e1.19), and Austria (e1.02). Except for Canada, these countries also

16Given that the parameters α and δ are directly constructed from the parameter σ (see equations (11) and (13)
above), all of our simulation statistics will be solely defined by σ.
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have low domestic consumption shares (10% or less). And except for Canada and Ireland, these

countries have high preferences for imports in Figure 2. Europeans gain an average of e0.58 (see

column 2 in Table 12).

While the move from autarky to the status quo benefits consumers everywhere, its effects on

producers are more nuanced. Trade harms producers in their home markets by exposing them to

competition from imported products. The extent of this harm depends on the home consumers’

preference for imported products (Figure 2). Trade benefits producers from an origin country by

making their products available to foreign consumers. The extent of this benefit depends on the

appeal of the repertoire in foreign markets (Figure 1). Related to these factors, of course, is the

home share of a repertoire.

Per capita effects of status quo trade on producing countries range from losses of e3.56 in Switzer-

land and e1.55 in Germany to gains of e4.18 in Ireland, e2.97 in Sweden and e2.63 in Great

Britain. As Figure 2 shows, consumers in Switzerland, Belgium, Austria, Germany, Norway, and

Portugal have the highest relative preferences for imports. Hence, when trade is feasible, consumers

in those countries turn to imported products, and this explains the producer losses from trade in

Switzerland and Germany. Particularly when a country has a repertoire that is not particularly

appealing to foreign audiences (such as Portugal, Finland, Denmark, Norway, and Austria), trade’s

revenue-reducing effects at home are less offset with sales abroad. Combinations of these effects

explain the small or negative effects of trade on the revenue for Austria, Belgium, France, Germany,

Italy, Portugal, and Switzerland.

Status quo trade benefits US producers by e0.47 per capita; it hurts Canadians by e0.43; and it

benefits European countries an average of e0.03 per capita (see column 6 in Table 12).

5.1.2 Autarky Equilibrium

A shortcoming of the partial equilibrium approach is that the set of products available in the

status quo may be inconsistent with equilibrium under a counterfactual regime such as autarky.

We can check for this directly by comparing fixed costs for each origin country (as described above)

against the expected revenue of the N th status quo entrant under autarky (the average revenue

per endogenous product evaluated under autarky). For example the fixed cost of entry is e666 in

Austria (see Table 13). The expected revenue of the last status quo entrant under autarky is e1276

for Austria, indicating that more entry is needed to equilibrate the Austrian market under autarky.

Ireland, a country whose repertoire exports well, provides a stark contrast. The Irish fixed cost is

e2163, while the expected autarky revenue of the last status quo entrant is only e919, indicating
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that autarky would sustain fewer Irish songs.

Table 9 compares the change in consumer surplus from trade (the difference between the status quo

and autarky) using both the equilibrium and non-equilibrium approaches. Figure 6b provides a

graphical representation of this comparison. The column labeled N in Table 9 shows the number of

songs from each country under the status quo while Neqm shows the autarky equilibrium number.

Autarky engenders entry in 11 of our 17 countries and exit in the remainder, the countries that

export substantially in the status quo (especially Ireland, Sweden, Great Britain, and the US,

among others). In some countries the difference between entry under the status quo and the

autarky equilibrium is large: Neqm falls over two thirds short of N in Ireland and Sweden.

Columns labeled ∆AUT and ∆AUTeqm show per capita changes in consumer surplus with the

two approaches. While not as large as the differences in entry, they are nevertheless systematically

different. The non-equilibrium calculation tends to overstate the gains from trade in countries

whose status quo domestic entry understates their equilibrium autarky entry. The non-equilibrium

model understates consumers’ gains from trade in countries where autarky equilibrium would have

produced exit (e.g. Ireland, Great Britain, etc.).

Table 10 and Figure 7b provide the analogous comparison of equilibrium and non-equilibrium

calculations for revenue. In the countries where trade raises revenue on balance, the increases are

higher with the equilibrium model.

Regardless of which modeling approach we use - as Table 12 summarizes - status quo trade has

raised revenue for North American (by about 6%) but not for European producers. On the other

hand, the non-equilibrium model overstates European consumers’ per capita gains from trade while

understating North American consumers’ gains from trade. In equilibrium, status quo trade raises

per capita consumer surplus more for European consumers (about 20%) than for North Americans

(about 7%).

5.1.3 Worldwide Frictionless Trade

This draft presents only demand-based estimates of the effects of trade liberalizations. That is, we

use the demand model to evaluate consumer surplus and revenue with counterfactual choice sets

without calculating an equilibrium entry response. We note that calculating equilibrium entry is

substantially more complicated for liberalization than for autarky. Autarky required us to generate

expected total revenue to an origin country as a function of the number of songs entering in that

country, or E [Ro(no)]. We then found equilibrium by solving E[Ro(no)]
no

= Ko. With counterfactuals
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involving trade across countries, we need a model generating expected revenue to each origin

country not just as a function of its own product offerings but also the offerings of other countries:

E [Ro(no;n−o)]. Equilibrium is then a set of no for each origin country such that E[Ro(no;n−o)]
no

= Ko.

For now, we use the demand model alone.

If there were a worldwide copyright regime, then products available in any country would be

available in all countries. We simulate this counterfactual by augmenting each country’s choice

set to include all of the products available elsewhere (a total of 3,126,647 products in 2011) and

calculating the surplus available to each country’s consumers and producers. The annual gains

in consumer surplus in going from the status quo to frictionless trade vary between about e0.32-

0.35 in Finland, Belgium, and Ireland to e0.02 in the US and in Great Britain - see Table 7. In

percentage terms, consumers from Portugal and Finland are the biggest winners with 34 and 29

percent increase in their surplus, respectively. Notice that these two countries are the ones with

the smallest status quo choice sets (see Table 2). Consumers who benefit the least from worldwide

frictionless trade are individuals from the US and Canada. Not surprisingly, these countries are

also the ones with the largest status quo choice sets.

The difference between autarky and frictionless trade provides a measure of the full possible benefit

of trade to consumers. It is interesting to note that status quo trade produces the majority of the

possible benefits of trade. For example, of the e1.3 difference between autarky and frictionless

Austrian per capita CS, the status quo delivers e1.01, or 78 percent. The average share of full

trade benefits achieved by the status quo is .78. Gains to producers in per capita terms from

frictionless trade are varied. Small gains to producers can arise if a country’s products are already

ubiquitously available, or if their products are unappealing to foreign consumers. Countries with

larger annual revenue gains from frictionless trade include Finland (e0.34), Norway (e0.24), and

Sweden (e0.17), whose products are less available in the status quo . Products from the US and

Canada are widely available in the status quo, which shows in their low gains from frictionless trade

(only 0.2% and 3.1%, respectively) despite the important appeal of their repertoires. Countries

with unappealing repertoires unsurprisingly gain little from frictionless trade. This is the case for

countries like Portugal, Italy, and Spain - see Table 1.

Producers can also lose from frictionless trade if their gains from larger market availability are

offset by the losses implied by facing more competition. This is the case of Belgian producers who

lose e0.07 per capita, a decrease of around 5% in their surplus.
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5.1.4 Endogenizing Entry with Trade

5.1.4.1 Frictionless counterfactual

In the frictionless counterfactual, any song from origin-country o is available in all destinations

c. Hence, we can refer to the number of songs from o available in c as No. Define the expected

“D” for origin-o songs in destination country c as E [Doc] = ψocNo. As it turns out, the linear

approximation is extremely good.

Then in destination c, the full “D” is given by the songs from all origins:

E [Dc] =
O∑
o=1

ψocNo (15)

Hence, the origin-o share of the market in destination c is given by

soc =
E [Doc]

[E [Dc]]
σ + E [Dc]

. (16)

Or, in terms of N ’s:

soc =
ψocNo[

O∑
o=1

ψocNo

]σ
+

O∑
o=1

ψocNo

(17)

The revenue to origin o songs is

Revo =
17∑
c=1

socpcMc (18)

Or, in terms of N ’s:

Revo =

17∑
c=1


ψocNo[

O∑
o=1

ψocNo

]σ
+

O∑
o=1

ψocNo

 pcMc (19)

Per-song revenue for origin-o songs is a simple variant:
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Revo
No

=

17∑
c=1


ψocNo[

O∑
o=1

ψocNo

]σ
+

O∑
o=1

ψocNo

 pcMc

No
(20)

This last equation thus specifies the revenue per song for origin-o songs as a function of the number

of songs from each origin country:

Revo
No

= fo(N1, . . . , No). (21)

Frictionless equilibrium is the set of {No} such that fo(N1, . . . , No) = Ko for all origin countries.

This is O nonlinear equations with O unknowns, which are easy to solve.

The magnitude of the equilibrium adjustment in entry is related to the difference between the

revenue to the marginal entrant under the status quo - which we calculate as FC - and the revenue

to the marginal entrant in the couterfactuals. Table 13 shows the revenue to the marginal entrants

under frictionless trade. While not equal to fixed costs, they are quite close (particularly compared

with the revenue to marginal entrants under autarky). Hence, our partial equilibrium counterfac-

tuals for frictionless and ESM trade will not be too inaccurate. We will fully endogenize entry in

a subseqent draft.

5.1.5 European Single Market

We next consider the case of a pan-European copyright regime, where any product available in

any EU13 country would also be available in all EU13 countries. This is like worldwide frictionless

trade, except that the choice sets of the US, Canada, Norway, and Switzerland are unchanged.

In other words, this is essentially equivalent to considering the EU13 as a digital single market

for music. Thus consumers outside of the EU13 (i.e. consumers from US, Canada, Norway, and

Switzerland) are unaffected by the European Digital Single Market. US, Canadian, Norwegian,

and Swiss producers are affected, however, in two senses. First, their products become more widely

available because if they were available anywhere in the EU13 under the status quo, they become

available throughout the EU13 in the simulation. Second, their products in European markets face

more European competition in the simulation.

Gains to European consumers with the European Single Market are roughly two thirds of their
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gains from frictionless trade, while North American as well as Swiss and Norwegian consumers -

by construction - experience no benefits.

There are important country differences in the proportion of revenue gains from frictionless trade

that is achieved by the European single market. Under the ESM, gains to producers from the

US, Denmark, Italy, France, Germany and the Netherlands are more than 73% of their gains from

frictionless trade. This proportion hovers around 50% for the remaining countries. One exception

is Canada, which only gains 14% of its overall frictionless trade benefits from the ESM, presumably

because much of its small frictionless trade gains stem from the US market.

6 Conclusion

We develop a structural model of demand for music in 17 European and North American countries

that we use to evaluate the gains from status quo trade as well as possible trade liberalizations.

We find that the benefit of current (status quo) trade to consumers is about e300 million per year

across the world (a 11.3% increase), or about e0.4 in per capita terms. See Table 12. Producers

gain e85 million on balance (a 2.8% increase), although producers in some countries lose more

from increased competition than they gain from sales in foreign markets. Worldwide liberalization

relative to the status quo would deliver additional benefits to consumers, e38 million in total

for all countries (a 1.3% increase) or e0.051 in per capita terms. Annual gains for European

consumers would reach a total of e31 million (a 3% increase, or about e0.08 per capita). Under a

European single market, these gains would reach e19 million (a 1.8% increase) or about e0.05 per

capita. Per capita benefits of worldwide liberalization to European consumers exceed the benefits

to North American consumers, with the latter gaining around e0.02 annually. Effects on producers

are mixed. North American producers experience small benefits from worldwide frictionless trade

(e0.02 per capita, or a 0.4% increase), while European gains average e17 million (a 1.8% increase)

or e0.04 per capita. Under a European single market, European producers’ annual gains would

reach e10 million (a 1.1% increase) or about e0.025 per capita, while the total gains to North

American producers is e3.7 million (a 0.17% increase) or e0.01 per capita. Therefore, it seems

that a European single market would bring most of the benefits of worldwide frictionless trade to

both consumers and producers alike.

While we have developed a useful tool for analysis of trade policy, we anticipate a few important

extensions. First, it would be useful to explore a richer demand model, possibly involving a more

extensive nesting structure (domestic vs foreign, etc.). Second, it would be desirable to extend our

supply side for the frictionless trade and European single market counterfactual trade regimes.
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7 Figures and Tables
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Figure 1: Which repertoires are preferred by consumers?
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Figure 3: Number of songs available and share of the population consuming, 2011.
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Figure 5: Cross-country relationship between songs’ appeal: France vs Germany.
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Figure 6a: Changes in CS following autarky and trade liberalization.
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Figure 7a: Changes in Revenue following autarky and trade liberalization.
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Table 1: Recorded Music Revenue (US$ million, trade value) and Population, 2011.†

Country Population Physical Digital Total (US$) Digital share Scaling Factor

Canada 34,482,779 232.5 161.3 393.8 40.96% 2.44
USA 311,591,917 1,841.7 2,344.7 4186.3 56.01% 1.79
Austria 8,419,000 77.0 19.5 96.5 20.23% 4.94
Belgium 11,008,000 97.2 16.5 113.7 14.55% 6.87
Denmark 5,574,000 48.8 30.3 79.1 38.28% 2.61
Finland 5,387,000 44.7 10.8 55.5 19.47% 5.14
France 65,436,552 653.1 186.7 839.7 22.23% 4.50
Germany 81,726,000 1,057.1 208.1 1265.1 16.45% 6.08
Ireland 4,487,000 32.2 16.2 48.4 33.52% 2.98
Italy 60,770,000 152.0 44.1 196.1 22.47% 4.45
Netherlands 16,696,000 158.2 35.5 193.6 18.32% 5.46
Norway 4,952,000 47.0 49.8 96.8 51.41% 1.95
Poland 38,216,000 64.0 4.0 68.0 5.81% 17.21
Portugal 10,637,000 25.0 4.7 29.8 15.92% 6.28
Spain 46,235,000 97.8 42.6 140.4 30.35% 3.30
Sweden 9,453,000 66.4 65.9 132.2 49.80% 2.01
Switzerland 7,907,000 108.3 33.4 141.7 23.59% 4.24
UK 62,641,000 815.5 447.8 1263.3 35.45% 2.82
† Source: IFPI, Recording Industry in Numbers (2013).
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Table 13: Fixed Cost of Entry and Average Revenues.†

Country Entry Cost AR-Aut AR-ESM AR-FT

Austria 666.30 1276.82 667.48 650.01
Belgium 1219.90 2649.43 1160.33 1114.79
Canada 1647.11 2107.82 1646.45 1683.58
Denmark 830.86 837.82 845.35 825.60
Finland 193.10 220.72 225.55 239.32
France 760.51 1135.34 763.66 747.16
Germany 715.55 1743.52 734.50 725.17
Ireland 2163.84 919.35 2125.96 2104.91
Italy 567.58 785.38 564.36 546.98
Netherlands 1029.13 947.95 1020.15 998.30
Norway 453.50 547.17 468.18 495.99
Portugal 233.92 892.66 233.06 233.19
Spain 501.62 397.35 505.14 494.86
Sweden 930.76 175.06 936.95 929.69
Switzerland 506.41 2877.22 525.94 561.51
U.K. 1690.05 1223.93 1676.40 1657.42
U.S. 1788.80 1724.06 1788.77 1777.11
† Entry Cost are the average revenue for the origin products traded

at home. AR-Aut is the average revenue per product for the status
quo set under autarky. AR-ESM is the average revenue per origin
product traded at home for the SQ choice set available throughout
the EU. AR-FT is the average revenue per origin product traded at
home for the SQ choice set available worldwide.
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Abstract 
 

Since the launch of the iTunes Music Store in the US in 2003 and in much of Europe in the following years, music trade has shifted 

rapidly from physical to digital products, raising the availability of products in different countries.  Despite substantial growth in 

availability, choice sets have not converged across countries; and observers point to copyright-related transaction costs as an 

obstacle to greater availability.  Policy makers are now contemplating various copyright reforms that could reduce these trade 

costs. The possibility of these changes raises the question of how much benefit they would create for consumers and producers 

around the world. We address these questions with a structural model of supply and demand for music in 17 countries, which we 

employ to counterfactually simulate the effect of a European digital single market on the welfare of consumers and producers. We 

also simulate autarky and worldwide frictionless trade - in which all products are available in all countries - allowing us to quantify 

both the conventional gains from status quo trade as well as the maximum possible gains available to free trade. Existing and 

additional trade have different patterns of benefit to consumers and producers. Status quo trade benefits consumers everywhere, 

but European consumers have benefited more than North Americans. Existing trade has had large benefits to American producers 

but on balance small benefits to European producers. Additional trade would continue the pattern of consumers' benefits with 

larger gains to European consumers but would reverse the pattern for producers. Greater availability of digital music resulting 

from easing of copyright restrictions would raise per capita gains to producers in Europe more than in North America. A European 

digital single market for music would bring total benefits of €19 million to European consumers and €10 million to European 

producers. Finally, we find that a European digital single market would bring most of the benefits of worldwide frictionless trade to 

both consumers and producers alike. 
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