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Abstract

Recentlysales ofphysicalmusicmediahave declined along with music ustry revenue$ the
reasons are complex and poorly understodde present three modedgploringclaims made in

the conversation over piracy and the music indistigture We model stakeholder perspectives
rather thanthe full industryto identify th& assumptions and the implications of their views
including: (1) Music industry labels claim music piracy directly supplants music sales; (2)
Artists claim freemusic distributioncan increase artist revenue through concert sales; and (3)
Some academicslaim reduced music sales revenue is attributable to other market chémges
increased entertainment competifioather than piracy. Modeled esults suggest thaffor each
claim respectively (1) Music labels’ mental models are simplistiocd do notreflect current
research findings; (2) Artists can enhance their concert revenues through piracy as free
marketing; and (3) competition with other media explains part of declining music industry
revenues.

1.0 Introduction

The music industry arose in thad-20th century from the ability tmexpensively masproduce

vinyl records.Over the years,evenues continued to climb as technology shifted from vinyl to
cassette tapes and then to compact discs. All three utilized a common business model, allowing
the industry to maintain its existing infrastructure. Over the past decade, hosagsrof music

via physical media haveeclined sharplalong with music industry revenues. Despite this, more
consumers report spending money on music than ever before

Unfortunately, the reasons for this decline are complex and poorly undeK§loadolly &
Krueger 2005; Liebowitz 2006) In response, easearchers, and particularly economists, have
begun to look at the effexiof file sharing on CD salesVarious effecs have been suggested,



though empirical studies are ambiguous and have found different dire@®ioaisacharjee et al.

2006, Hui & Png 2001; Oberholze& Strumpf 2005; Peitz& Waelbroech,2005; Rob&
Waldfogel 2006; Zentner2006. Gopal, Bhattachpre, & Sanders (2004) present a sampling
argument, whereby file sharing has a positive effect on CD sales by allowing potential customers
to hear new artist and music before purchasing them. Conversely, a substitution process would
have an opposite effeathere downloaded music replaces purchased CDs.

Due to ambiguous theoretical predictions, mixed evidence, and opposing intgsgiss
groups wihin the industry operate with different mental models of the situation, leading to
differing policies anctlaims.System dynamics affords the opportunity to evaluatsetbl@aims,
establish any assumptions and implications they might emkady,potentially, recommend
policies that would result in better outcomes.

The dominant view point is that online piyagas offered consumers an alternative way to obtain
music that wundermines the industryds revenues
2009 Digital Music Report, the International Federation of the Phonographic Industry clearly
stated thic | ai m, The aagtigmowth of unlawful filsharing quite simply threatens to put

the whole music s @kPt 8009) ldebdwitz ¢2006, FFigwse .fels B0

reviewing the drop in music sales, shaWwat the drop in music sales occuragdhe same time

as online peer to peer music sharing services began to operate, starting with Napster.

Alternatively, various scholarge.g., Oberholze& Strumpf 2004) artists, andriternet activists

have suggested that the decline in music revenuegediestead from changes in consumer
demands, expectations of digital distribution, and the growth of other forms of entertainment
competiy f or t he c o(Reitz& Meaalbéosch200z)n Logne have even gone so far

as to suggest that music pira@ncactually be good for the industry, at least with regards artists.

In these arguments, music piracy is considered a form of free marketing that allows artists to sell
more concert tickets and merchandi@ayer& Shy, 2006 Peitz& Waelbroech, 2005

Given the complexity of this issue, and the fact that consumer behavior is poorly understood in
this aregGopalet al, 2002, we did not attempt to create a single authoritative model describing
the industry. Instead, we sought to model the specific claiate by various stake holders. By
doing so, and by examining the implicit assumptions and implications, we discuss the feasibility
of each claimand make recommendations accordingly.

1.1 Stakeholders
The music industryincludes severaldifferent groups each with their own perspectives and
motivations. For clarity, we distinguish between
1 Artists T individuals or groups whoreateandmusic
1 Labelsi companies whrovide recording, distribution anghromotional services to
artists

1 Retailersi companies wh engage in the legitimate distribution of music.



1 Consumers- individuals who acquire musfor listening
1 Pirates 1 individuals who seek to profit in some way from the illegal distribution of
music.

1.2 Problem Constraints
To keep the problem tractablegwonstrained our investigation and discussion as follows:

1 We have primarilyfocused on the music industry within the United States of America
Partly this was due to a lack of good data concerning international music sales and piracy,
and partly becauseawvanted to avoid the much greater variability in consumer behavior
that we expect exists worldwide. Nonetheless,expect that our findings will ket least
somewhageneralizable.

1 We have not delved into issues of ethics or legality, nor do we congigsitative
aspects of the music suchiagproved diversity, novelty, and accessibility.

1 We focus only onthe direct consumption of music by consumeérge have not
considered music licensed for-uee in movies & advertising, for-tese as samples in
musig or for public broadcast or performance.

1.3Problem Statement
We haveselected three specific claims to model:
The claimby labels that music theft directly supplants music sales, and that pirates can be
converted into consumers who, instead of stgalvill buy the same amount of music
The claim bysomeatrtists that free distribution @husig through piracy or by choice of
the artist, can increase revenue to artists through concert sales, meaehandithe sale
of other works
The claim that redwed industry revenueis attributable not to piracy, but tmarket
changes suchs increasing entertainment choiemsl changes in consumer expectations.

2.0Model 1 - Relationship between sales & piracy, as understood by labels

Our first model diagrams éh ment al mo d e | of | arge music | ab
directly replaces a music sale, and in turn that reducing piracy will result in increased music
sales. In modeling the music industry's view we have relied mainly on their testimony and the
methodology of their cited data sources. For instance, in a recent trial with The Pirate Bay, a
peerto-p e e r torrent sharing site, "é John Kenned
Federation of Phonographic Industries, testified that people wawd purchased every music

track they got free file sharingkennedy answered an affirmative 'Yes' to Pirate Bay defense
attorneys when asked whether that was tr8wartz, 2009).

Further, upon reviewing the RIAA's claims of lost revenue due tayptteey note’One credible
analysis by the Institute for Policy Innovation concludes that global music piracy causes $12.5
billion of economic losses every year." (http://www.riaa.com/physicalpiracy.php). Upon



reviewing the report, data for the estinsatd units sold if piracy were nonexistent are based on
"éabsent piracy, consumers of pirated product
nearly all of the pirate puhases that they now makelP[, 2007, p.7).

Based on these testimonies amalytical approaches, our model reflects how labels conceive of
pirates and consumer3.he total population is divided into people who are either pirates or are
consumers, and every album pirated is a lost sale from the total pool of "potential 83les.”
making the reasons to be a consumer outweigh the reasons to be a pirate, the flow of people will
be from pirate to consumé@Bhattacharjee et al. 2006bn this way, the labels will recoup their

lost potential sales and increase revenues. Belowsegas$ portions of the model separately for
ease of presentation.

2.1 Assumptions

We have assumed that the average popularity of recorded music increases linearly with time.
This assumption matches the predicted increase in sales accortiadwitz 2006) We also
assume that consumersd6 incentives to pirate
increasingly linearly since. These incentives include the spread of piracy technologies and
peopl ebs awareness of t h essseu nteedc htnhod to gti ke . mu sFi
reaction to piracy, in the form of afgiracy actions, will be maintained proportional to the rate

of piracy.

2.2.1 Submodel 1 Music ProductionConsumption
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This submodel reflects the mentaladel of how the music industry defines potential sales lost
sales stock refl

to piracy.
the current market. These potential sales are defined by the number of artists produang musi
how quickly they can produce albums, and the number of potential customers in the market, as
well as a linearly increasing coefficient of the average popularity of music. As per the claim this

model is based upon, given that there is no piracy, alinpal sales are converted into actual

The potenti al

ect

sales. As piracy increases, though, the potential sales are instead converted into copies stolen.

The change in Potential Sales is measured by the Sales Rate and the Piracy Rate of albums.

2.2.2 Submodel 2- Pirates-Consumers
This submodel focuses on the division of the music industry market into those who are pirates
and those who are consumers. Together these two groups make up the Total Population of the

market. The conversion rate is defined as how quickbplgemove between the two groups, and

in which direction. This rate depends on the various incentives for becoming a music pirate and
the incentives for becoming a music purchaser, or anti piracy factors and pro piracy factors

respectively. A high anti pacy factor might reflect very tough laws against piracy combined
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Figure 27 Sub-model 2Pirates-Consumers

with advances in technology
to stop piracy. The steady
linear increase in the pro
piracy factor of our model,
simulated as beginning in the
year 2000, reflects the
constant advances in the
technology of piracy and
consumer access to it. This
allows our data to roughly
correlde to the sales data of
the RIAA. These two
competing factors are then
used to determine the
direction and magnitude of
change in the pirates and
consumers stocks, basemh

whether the environment is
relatively favorable or hostile
for pirates.



2.2 .3Full Model

Integrating the two sulnodds, gives us the following full model.
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2.3Model testing

To critically assess the model we followetei®an's guidelines for model testingtérman,

2000,p.852).

2.3.1Purpose, Suitability, and Boundary

We used our reference mode behavior to determine the appropriate time horizon for the model,

ranging from 1972005. The below model boundary chaléscribes the boundary of the model.

As our goal for model 1 was to explicitly model the assumptions of the recording industry's
argument for the decline in music sales, the exogenous and excluded variables are appropriate.

Moreover, the model excludesamy important system feedback loops, which correspond with

omissions in the industry's position.




Table 1. Model 1 boundary chart

Endogenous Exogenous Excluded

Potential sales Population growth Limit to growth in potential sales
Average purchasand piracy time Supply Effect of price

Copies stolen and sold Demand Competition

Anti & Pro Piracy factors
Pirates and consumers

2.3.2Physical and DecisioAViaking Structure

A review of the structure of the model showed that it conformsbasic laws and is
dimensionally consistentThe model excludes time delays and other constraints as well as
decisionmaking behavior because these are not taken into account in industry arguments.

2.3.3Robustness and Sensitivity to Alternative Assumpdns
We varied each parameter in the model using Vensim's simulation feature to ensure that its range
of values generated expected behavior in the stocks and fldvesmodel appears robust to our

initial testing.

2.3.4Pragmatics and Politics of Modelse
To develop and test the model we used several estimated parameters and ranges from the

literature, including:

Potential sales (Liebowit2006)

number copies stolen (HW@ Png 2001; Rob&% Waldfogel 2006)

average period of popariity (Bhattacharjeet al., 2006p

conversion rate for anpiiracy factor (Bhattacharjee et,&2006)

number of artists (Gopal, Bhattacharj&eSanders2004)

number of album§Gopal, Bhattacharje&, Sanders2004Rob& Waldfogel 2006)
number pirates (Liebowit2006)

= =4 -4 -—a -—a -—a -2

2.4Results
We have simulated the ment al model of the | ab

on their business. In the following/o graphs, we have assumed that the average piracy time and
average purchase time remains moderate. The convdisie from pirates to consumers and

vice versa also remains moderate. However, we have varied the anti piracy action level from one
extreme value to another. The anti piracy act
response to the existenoemusic piracy.

As we can see from the graphs, as the anti piracy action level is increased, the sale rate has also
been increased.
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2.5 Conclusion

We have modeled the labels' claims regardimgitipact of piracy on music sales. Some of the
assumptions in this mental model do not hold up well to scrutiny. For example, thasigh

indicated that music popularity will continue to increase indefinitely, this is impracticable over

any lengthy amont of time. Also, the claim states that as pirates are converted into consumers,

they purchase the same number of albums they would have pirated. This is how our model
calcul ates the | abelsbdé perceived atseemnotbe of po
any evidence to support this claim. The rate at which people pirate music does not fiende a 1



correlation to the rate at which they would otherwise purchase music. Our recommendation to
the segment of the music industry maintaining tbigim would be to reconsider their
assumptions. By expressing these views to the public at large, their case against piracy is not
strengthened and may, in fact, be compromised.



3.0Model 2 - Effect of unpaid distribution on artist revenues

Our second mitel addresses ttdaim by artists that the free distribution of albums, through
piracy or by choice of the artist, can increase revenue to artists through concert sales,
merchandise, and the sale of other worké&n Krueger, a Princeton economist, reféo this

claim as the "David Bowie" hypothesis, based on a famous quote:

"Music itself 1is going to become |ike running
doing a | ot of touring because t hebelef§ really
i David Bowie ,New York Timeslune 9, 2002

In order to investigate this claim, our reference mode data refer to the actual impact of concert
income on total artist revenue at presddata based on Pollstar from Krueger (208dows that
for the top bands concert income is indeed their main source of revenue by a factor of 7.5 to 1.

Furthemore there is a large disparity between popular supergbe bands and smaller ones.
Krueger(2004 shows that the top 1% of bands control over 5%he revenue from concerts.

Given these data, our dynamic hypothesis is that free distribution of music online will generate
increased artist revenue through conceis. assess the face validity of the hypothesis, we
developed an operational model aftist music production, distribution, and income for an
individual artist/ band.

For ease of understanding, we will discuss this model in stages before integrating it together into
a single model.

Marketing

3.1.1 Sub-model 1 - Iﬂ: est{ﬂent

. . raction
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. &y Cost of i
produced according product@n Cost of Desired
1 . Producti
to the band's desire e
to produce music Production Costs Affordable +
and the affordahily Production Ratio Desired

. . Froduction Rate
of music production.

Figure 67 Sub-model 1Viable Music
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Viable music decays over time according to a first order delay. This accommodates the fact that
the longevity of each track is highly variablsome tracks become classics while others are
forgottenalmost immediately.

The amounbf viable music in an artist's catalog directly affects how much marketing they
employ and how many tracks they give away for free. It is important here to distinguish clearly
between viable music and total music as a band whose music has beceviabi®ois unlikely

to engage in marketing

3.1.2Sub-model 2 - Fans

otk  Ratetg Basec_al on marketing
\ . '/" Effectiveness effectiveness and  general
attractiveness of an artist's
e s music, money spent on
-t Z\ marketing leads to a growth in
i e the number of fans. Similarly,
\ sampling consumers who come
e Wi acrss the band's music
_lE son-Fans| | @vailable for free may become
Fans | Distribution> j / fans. Over time, fans become
;\‘ +’ ;/j A bored with a band_'s musid.he
Growth Rate e number of fans directly affects
- From Dif:f,”butb” - sales of both albums and
i = 2 - concert tickets. Fans also affect
“~—__, Boredom Rate artist motivation, as artists are
i i S assumed to bpartly motivated
Figure 77 Sub-model 2Fans by having their music  be

considered popular.
3.1.3Sub-model 3 - Money

Artists acquire money primarily through sales of their aloums and sales of concert tickets,
depending on the profit margins of each of these. Artists may also profit frochanelise sales

at concerts; for simplicity, this is considered part of their concert profits. Money is spent on
either marketing or production.

11
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Figure 81 Sub-model 3Money

The amount of money available directly affects spending on both marketing andtmod
depending on the desired level of reinvestment. Similarly, money contributes to a band's
motivation, and may constrain their production activities.

3.1.4Sub-model 41 Production

Thus far, we have discussed tf Vo g = ~ e
1 H pusic Music ' Capacity
model's three stocks (viabl Catalo | pyoyuction Rate
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i
Production
Investment
Fraction

Firstly, artists are assigned
'desired produadn rate'. This rate
is increased by their motivatiol
due to money and popularity, an
constrained by the average time Figure 91 Sub-model 4Production
takes music to be produced. In
addition, it is clamped to a maximum production capacity, for no matter how enthusiastic the
band may b, they cannot produce more than one or two albums at a time.
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Next, the maximum amount of funds available for production is calculated and divided by the
cost of desired production, giving us a ratio of affordable production. This is combined with the
desred rate of production to give the actual rate of production. Finally, the cost of actual
production is calculated and applied as expenditure.

3.1.5Full Model
These four Suimodels integrate together into a single model as shown below with the addition

of a few extra constants to control various auxiliary variables.
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Figure 107 Full Model 2

3.2Model testing

We again followed the guidelines issued by Sterif20290, p.852) for testing model ZAs the
model tests a hypothetical fan population andviddal artist, we assigned a time horizon ef 1
100 months for the model to assess both short andtéonyg trends. We also fixed the

hypothetical fan population at 10,000 for illustrative purposes.
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3.2.1Purpose, Suitability, and Boundary

We varied th@ime horizon in this model to evaluate the effects of short andtknng views on

the hypothesis modeled since the artist assumption is not exglleit.below model boundary
chart describes the boundary of the modéle were unable to disaggregate timarketing
process of the music industry due to lack of available information or insider knowledge, this is a
recognized limitation of the modeFurther, due to lack of systematic data, we were unable to
model the costs and profits of concerts more ekpli

Table 2.Model boundary chart

Endogenous Exogenous Excluded

Music production Music viability and marketing Less aggregated marketing effect

Music distribution/marketing Distribution effectiveness Limitednumber offans

Artist income Concert profit and sales rate Concert timing with album release
Growth and decay in fans Marketplace and competition

3.2.2Physical and DecisioAViaking Structure

A review of the structure of the model showed that it conforms to basic laws and is
dimensionally consistentThe model excludes time delays and other constraffisther, we

were unable to generate a decisioaking structure for music fans due to a lack of consensus on
how individuals select their music (e.g., the economics literasudévisive on this issue)As
Sterman(2000) notes, in order to model mental datdormation must be elicited through
interviews and other methods beyond the scope of this prdjé¢kile these are limitations, the
model is still representative of tiskaim by artists that we are attempting to model.

3.2.3Robustness and Sensitivity to Alternative Assumptions

We varied each parameter in the model using Vensim's simulation feature to ensure that its range
of values generated expected behavior in thekstand flows.The model appears robust to our

initial testing, however, given the large number of parameters, it is difficult to assess every
possible scenario.

3.2.4Pragmatics and Politics of Model Use
To develop and test the model we used sevestinated parameters and ranges from the
literature, including:

1 Concert sales (Lewj2006)

1 Profit per aloum in general (Sandoy2007)

1 Profit per concert in general (Lew006)

1 Av sales per person per month (KHuiPng 2002)

1 Music Decay Rate (Ro& Waldfogel 2006)

1 Average viability time (Sandova2007)
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3.3Results

To test the face validity of the claim and our dynamic hypothesis, we explicitly modeled two
case scenarios: (1) a small, relatively new and unknown band; and (2) a large, experienced and
popular band.Our rationale in selecting these examples as cases was to assess whether or not
there was a differential effect of free distribution on concert revenue based on band parameters.

3.3.1Small band

The figure below presents the results fosmall band. In selecting parameters, we allowed
"giveaways per month" and "free distribution effectiveness" to remain the same as for the large
band. This is to allow for a direct comparison of the effects of free distribution on concert
revenue betweethe two casesSince the band is small, we set that they had no investment in
marketing. Finally, we lowered their parameters relative to the large band for the
following: profit per album, profit per concert ticket, music attractiveness, averagetyisibili,
average cost production, sale rate concert tickets and albgasn, this was to reflect that the

band is less popular, is likely not producing as quality of music as a large band, and is less able
to demand Igher prices for their products.

Figure 117 Small Band Revenues
From the results, we see that concert sales are the bulk of the band's income, though it decreases
over time due to their music being less vialii@ven that these bands have low production costs
(e.g., by leveraging new electrortechnologies), they are also likely to be producing new music
more frequently than a larger, more established band.
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