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ABSTRACT
In this paper we examine alternative pricing models for digital music from the perspective of the entire music
value chain. By analyzing empirical data on the willingness to pay, we show that the turnover from music
downloads could be increased by lower prices. However, such a low price strategy can only be realized if the actors
of the value chain, i.e. artists, labels, collecting societies, service providers, and online shops act as cooperation
partners. We develop a model to find profit-maximizing prices and show how to split up the resulting increasing
revenues between the partners of the value chain to assure Pareto-efficient solutions.
Keywords: Digital goods, digital value chain, cooperation, online music, empirical study.
1. Introduction
Even though the growth rates of online music services are remarkable we can observe an ongoing debate
whether current prices are appropriate [CNN 2005; Menta 2005]. The record labels agreed to Apple iTunes' 99 Cent
model three years ago. When negotiating the renewing of the contracts, some labels were pushing for higher prices.
However, analysts expect that consumers would not accept such an increase of prices [Veiga 2006]. Apple’s CEO
Steve Jobs even characterized the respective labels as greedy [LeClaire 2006].
Against this background we explore whether low-price strategies might be a promising approach for digital
music vendors. The main focus of our paper, however, is to show that an isolated analysis of pricing strategies from
the perspective of a digital music retailer such as iTunes is not sufficient. In contrast, our approach suggests the need
for cooperation among the actors involved in the music value chain, i.e. musicians, labels, distributors, collecting
societies as well as network and financial service providers. We show that a cooperative pricing strategy can be
profit-maximizing for the entire music value chain. Our approach is model-based, required data is obtained from an
empirical survey.
In section 2 we give an overview about related work, i.e. pricing of digital goods on the one hand and basic
principles of digital value chain management on the other hand.
In section 3 we use empirical data on the willingness to pay for online music to estimate a sales function using a
non-linear regression analysis. This sales function serves as a basis to determine which price optimizes the turnover
of digital music retailers. The results suggest a clear price cut.
Section 4 shows that cooperation is prerequisite for such a price cut because the decisions of the players
involved in the music value chain are interdependent. For example, it is obviously not reasonable for a distributor to
set prices below the licence fee the distributor has to pay to the labels. Therefore, we develop a model which
supports the determination of profit-maximizing prices from the perspective of the entire value chain. Moreover, we
examine alternatives to split up the profit between the value chain partners. The empirical data serves as input
parameters for the model.
The paper closes with a summary and an outlook on further research.
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2. Related Work
Digital Goods are characterized by a specific cost structure. The production of the first copy, e. g. the writing
and recording of a song or the development of software, usually leads to high costs. However, once the first copy is
produced, the replication costs can be neglected [Shy 2002, p. 182].
This cost structure has an impact on pricing. While cost-oriented pricing is not reasonable in this context, the
low marginal costs of digital goods enable a great variety of demand-oriented pricing strategies [Varian 2004, p.12].
In particular, research has revealed a lot of insight into the opportunities of price discrimination [Ulph and Vulkan
2000; Aron et al. 2005; Choudhary et al. 2005], versioning [Bhargava and Choudhary 2001; Jing 2002, Sundarajan
2003 and 2004; Alvisi et al. 2003], price bundling [Bakos and Brynjolfsson 1999 and 2000; Altinkemer and
Bandyopadhyay 2000; Vekantesh and Chatterjee 2006; Olderog and Skiera 2000] as well as fixed-fee pricing
[Fishburn, Odlyzko and Siders 2000; Sundarajan 2003].
The meaning of an appropriate pricing strategy for online music vendors is emphasized by a survey of Bamert
et al. [2005]. Based upon a conjoint study in the Swiss market they showed that price is the most important attribute
for consumers while usage restrictions (Digital Rights Management), offered range of titles, and methods of
payment are less important. Gallaway and Kinnear [2001] surveyed 996 students to examine the options of
“intertemporal price discrimination”. In a survey with 99 students Breidert and Hahsler [2006] applied an adaptive
conjoint analysis to measure the willingness to pay for different versions of music downloads and different bundle
sizes of music titles.
However, these works have in common that they examine pricing strategies only from the perspective of a
single vendor. In contrast, we can often observe that more than one institution is involved in producing and
delivering goods to the customer. In the context of pricing this phenomenon has been examined by Voeth and Herbst
[2006]. They argue that pricing could be used as a joint tool for outcome optimization of overall supply chain
processes. While Voeth and Herbst apply this concept to industrial markets, we pursue a similar approach and apply
pricing as a measure to optimize the profits in the digital music industry.
Thereby, we follow the idea that analogous to traditional supply chain management in the music industry
different players are involved in producing and distributing digital music. The artists and/or producers create
intellectual property, the intellectual property rights are monitored among others by collecting societies. The labels
define products such as single or album downloads which are distributed via digital music retailers. Infrastructure
and Service Providers support the delivery to the customer and the payment process.
The central idea of supply chain management is that the participants of a supply chain consider themselves as
partners working together to achieve common goals [Martín Díaz 2006]. In this context the Bullwhip effect is a
well-known example to show that cooperation among partners in a supply chain is useful and profitable [Chen et al.
2000; Thonemann 2002].
In the following we transfer the basic idea of cooperation from traditional supply chain management to the
digital music value chain [Clemons and Lang 2003]. In particular, we show that cooperation among the involved
partners is an essential prerequisite for applying a profit-maximizing price strategy.
3. Estimating optimal Prices on the basis of an empirical survey
In this section we estimate the profit-maximizing price for online music using the results from an empirical
survey. First, we give an overview about our survey and the sample. Second, we derive the profit-maximizing prices
from the perspective of online music vendors. Third, it is shown that it is not sufficient to analyze the willingness to
pay from the isolated perspective of a music online store. Rather, it is essential to consider the entire digital music
value chain.
3.1. Description of Survey and Sample
The major goal of our explorative survey was to gather information about the willingness to pay of consumers
on the one hand and about their general perceptions of the online music market on the other hand. In this paper we
focus on the willingness to pay and possible consequences for the pricing strategies of the vendors. We decided to
use a straightforward approach of self-stated willingness to pay, since the questionnaire should be kept simple to
ensure response quality and to avoid a high drop-out rate [Bogen 1996; Deutskens et al. 2004; Galesic 2005].
However, when interpreting our results, it has to be taken into account that a direct query of the willingness to pay
might lead to a hypothetical bias, i.e. consumers usually tend to assess their willingness to pay higher as if financial
obligations were imposed [Nape et al. 2003].
Additionally, the questionnaire included questions about demographical data, general attitude towards music,
music taste and purchase behavior. Prior to implementation, the survey questionnaire was pre-tested and refined
accordingly. The target audience of our survey consists of German Internet users. The survey was conducted from
October 16th until November 13th 2006 in cooperation with the leading German news portal “Spiegel Online” (4
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million unique visitors per month). Passive recruitment was used to obtain the sample: The survey was accompanied
by a series of articles on the music industry and interviews with industry experts on “Spiegel Online”. In each of
these articles the link to our web survey was featured in an info box. In order to avoid a bias in the survey’s outcome
no incentives were given for participation in the study [Deci 1971; Singer 2002].
In total 2,437 respondents participated in the survey. However, we eliminated those participants who did not
complete the questionnaire. Therefore, the sample consists of 1,534 participants.
In the following we describe essential characteristics of the participants of the survey. 9.68% of the participants
were female and 90.32% male. The age distribution of the participants is shown in table 1.
Table 1: Age distribution within the sample
14 years and
15 to 19
20 to 29
below
years
years
0.5%

4.89%

37.87%

30 to 39
years

40 to 49
years

50 to 59
years

60 years and
older

33.88%

16.77%

4.84%

1.25%

Even though our sample is not representative for the total population, we abstained from weighting the records
for the following reasons. First, in literature the effect of weighting is disputed [Vehovar et al. 1999]. Second, an
analysis of our data revealed that the willingness to pay does not vary heavily between the weighted and the nonweighted sample. The resulting differences can be neglected for our further analysis, since they have no impact on
the conclusions and the application of our model in section four.
However, another characteristic of our sample is worth to mention. Figure 1 shows that a considerable number
of the participants have purchased either album or single downloads during the last year. Furthermore, 96.36% of
the respondents own a collection of digital music files and 79.83% have a MP3-Player.

Figure 1: “During the last year, how many of the following products have you purchased?”
In addition, 52.1% of the participants regularly read articles about music in magazines or over the Internet. Even
80.4% stated that they are interested in learning about new artist and music genres.
In the following, we use data from our survey to estimate profit-maximizing prices for online music vendors
and the entire music value chain. However, the model approach in the remainder of this paper is a general one using
empirical data only as input parameters.
3.2. Estimating Optimal Prices
In our study we asked the participants about their willingness to pay for current hits. Thereby, we defined six
classes with price ranges representing the willingness to pay. The results show that 29.7% have a willingness to pay
below 10 Cents, 28% would pay a price between 10 and 50 Cents, 35.8% between 50 and 99 Cents and 6.5% have a
willingness to pay of more than 99 Cents. Hence, these results suggest that the willingness to pay is clearly below
the current prices for online music.
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To further examine pricing strategies for online music, we analyze which price maximizes the provider’s
revenue. By applying a regression analysis, we derive a demand function DF(p) where p represents the price.
The assumption of an exponential function
(3.1)
DF ( p ) = b0 b1 p
leads to b0=1.546 and b1=0.973. Our results were calculated based on the respective mid-points of the classes
(e. g. 74.5 Cents in the class from 50 to 99 Cents). The resulting demand function indicates the demand in percent of
the maximum demand. For example, at a price of 99 Cents 10.29% of the potential buyers would buy a current hit
(DF(99) = 1.546 · 0.97399 = 0.1029).
We chose an exponential function (Adjusted R-Square=0.960; s=0.513) 1 because it shows a better fit compared
to a linear function (Adjusted R-Square=0.782; s=19.463). We rejected polynomial functions of higher degree,
because they are not strictly monotonic decreasing and thus are not suitable for a demand function [Landsburg
2001].
From the demand function (3.1) we now derive a sales function S(p) for an arbitrary number of consumers N:
(3.2)
S ( p ) = p b0 b1 p N
The sales function is represented in figure 2. We exemplarily assume that N=10,000 consumers are interested in
buying a download; other values for N lead to similar graphs with varying ordinate values.

Figure 2: Sales function for music downloads (N=10,000)
We determine which price popt_turnover maximizes the turnover by differentiating (3.2) with respect to p and
satisfying S'(p)=0:
1
(3.3)
popt _ turnover = −
ln(b1 )
By applying (3.3) we find that the optimal price is 37 Cents. The result indicates that current prices charged by
online music stores exceed most consumers’ willingness to pay.
3.3. Interdependencies and Costs in Digital Music Value Chains
So far our analysis was based on the assumption that an online store can act and decide as an isolated entity
without considering fees and other restrictions resulting from the decisions of other actors involved in the digital
music value chain. However, in the real world such a setting in most of the cases is unrealistic. In order to clarify
this, let us take a look at an online store for digital music. This store has to bear costs for both infrastructure and
service providers. Moreover, a download store has to pay royalties to collecting societies or fees to the labels. The
costs can either be costs per download c, or turnover-depending costs β ∈ [ 0,1] .
Including these costs into the sales function (3.2) we derive the contribution margin D(p) as follows:
(3.4)
D ( p ) = p b0 b1 p N (1 − β ) − b0 b1 p N c
We are now able to determine the profit-optimal price popt_profit by differentiating (3.4) with respect to p and
satisfying D'(p)=0:
1

The high Adjusted R2 can in particular be explained by the fact that the regression analysis is based upon six cases
(each case representing one class of willingness to pay).
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ln(b1 )c − (1 − β )
ln(b1 )(1 − β )
As (3.5) shows, the profit-optimal price increases with the costs per download c and the turnover-dependent
costs β.
If we assume that an online music store like iTunes has to pay 70 Cents for royalties and 27 Cents per
transaction to credit card companies [Bockstedt et al. 2005] the profit-maximizing price is 1.34 €. This leads to the
question whether a low-price strategy as discussed before is obsolete. In the following section we show how a low
price strategy can be implemented in the value chain for digital music in order to increase revenues for all of the
participants.

(3.5)

popt _ profit =

4. Cooperation as Prerequisite for Implementing a Low Price Strategy: A Model-based Approach
A prerequisite for the implementation of a low price strategy is cooperation between the partners involved in the
digital music value chain, i.e. artists/composers, labels, collecting societies, distributors as well as infrastructure and
service providers. In this context cooperation means that the price for music is conjointly set and the profit is shared
between the value chain partners.
In the following, we examine, whether such a cooperation scenario is applicable and to what extent additional
profits are gained for the entire digital value chain.
4.1. Basic Model
We examine a digital music value chain with n actors and assume that the value chain tries to maximize its
contribution margin d. Each actor has to bear costs ci per download. Therefore, (4.1) represents the contribution
margin per unit for the entire value chain.
n

(4.1)

d = p − ∑ ci
i =1

By multiplying the contribution margin per unit with the sales we obtain the total contribution margin for the
entire value chain. The number of copies sold is determined by a demand function DF(p) similar to the function we
derived in the third section. We obtain the objective function (4.2):
(4.2)
max d ⋅DF ( p)
In the following, γi represents the share actor i receives of the price. (4.3) represents the individual contribution
margin per unit di for each value chain participant.
(4.3)
di = pγ i − ci
i=1,2,…,n
Furthermore, we assume that the turnover is completely split up between the participants:
n

(4.4)

∑γ
i =1

i

=1

In the following, we consider if and under which conditions the actors of the value chain have an incentive to
switch from an existing price and sharing model to a low price strategy.
Therefore, we extend our basic model to find a solution which strongly dominates the established price models,
meaning that none of the value chain actors should be worse-off and at least one better-off than before [Jackson and
Bloch 2004].
The total contribution margin Di for an actor i can be calculated by multiplying the contribution margin per unit
at a price p with the demand at that price (DF(p)):
(4.5)
Di = ( pγ i − ci ) ⋅ DF ( p) i=1,2,…,n
Now let Di* represent the total contribution margin of actor i in the existing pricing and sharing model. Di* is
determined by the number of sold copies at the current price p* and the contribution margin per unit at that price. It
is obvious that the new price strategy for i is only superior if (4.6) is true.
(4.6)
( pγ i − ci ) ⋅ DF ( p ) ≥ ( p*γ i* − ci ) ⋅ DF ( p*) i=1,2,…,n
On this basis we determine the minimum share for each actor γ imin by solving (4.6):
(4.7)

⎛ ( p*γ i* − ci ) ⋅ DF ( p* )
⎞
+ ci ⎟ ⋅ p −1
DF
(
p
)
⎝
⎠

γ imin = ⎜

γ imin indicates which share of the price an actor i has to receive at least in order to guarantee Pareto-efficiency
[Lockwood 1987]. Additionally, using (4.8) we can use γ imin to determine whether a feasible solution exists at a
price p.
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n

∑γ

(4.8)

i =1

min
i

≤1

Moreover, we can use

γ imin

to calculate the value of cooperation v.

I

(4.9)

v = p(1 − ∑ γ imin )
i =1

4.2. Application of the Model
For an application of the model we assume a simple digital music value chain consisting of three actors: a
distributor (online music shop), a collecting society (a body that collects royalty payments for copyright holders),
and a label. The example is based on a real-life scenario of a German online music distributor and the empirical data
presented in section 3.
Table 2 shows the starting position of our example. In the existing pricing model a price of 99 Cents is charged
per download. The shares of the price which the actors currently receive are represented in the left column; the
estimates of the costs per download are shown in the middle column. For the data from our empirical survey we
derive that at a price of 99 Cents 157 downloads are sold resulting in a turnover of 155.43 €. The resulting
contribution margins for the respective actors are shown in the right column of the table.
Table 2: Starting positions

γ i*

ci

Di*

Distributor

0.34

15

29.83€

Collecting society

0.12

0

18.84 €

Label

0.53
1

1

81.64 €

16

130.31 €

Σ

To apply our model we have to determine the optimal price according to the given cost structure. The sum of
the costs per download for all actors in our example is 16 Cents. Given our empirical data we apply (4.2). This leads
to an optimal price of p=53 Cents at which 555 copies would be sold. The resulting turnover is 294.15 €. After
subtracting the costs per download from the turnover, the total contribution margin for the entire music value chain
is 205.35 €, i.e. obviously higher compared to the existing pricing model.
The minimal shares γ imin each actor expects to receive in order to be not worse-off than in the current situation
is depicted in the first column of table 3. The second column shows the shares in Cent. In total, 39.5 Cents have to
be shared between the three actors in order to obtain a Pareto-efficient solution. The remaining 13.5 Cents are the
value of cooperation v.
Table 3: Minimum shares for each actor

γ imin
Distributor
Collecting society
Label
Σ

0.3844
0.0640
0.2964
0.7448

γ imin * p
in Cent
20.4
3.4
15.7
39.5

Looking at the resulting figures in table 3 the question arises, how this value of cooperation is to be shared
between the value chain actors. To reach a Pareto-efficient solution we consider the resulting values for γ imin as
restrictions. One obvious method for sharing the value of cooperation is to determine the added value each actor
contributes to the product. While this approach is already difficult to apply in a supply chain for physical goods
[Beamon 1999], it is even harder in a digital value chain because measures like cost or customer responsiveness can
hardly be taken into account.
Therefore, we examine two simple alternative methods for profit sharing. However, they fulfil the requirement
that after applying the method none of the actors will be worse-off than in the current pricing and sharing model.
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The first method suggests an equal distribution where each actor of the value chain receives an equal share of the
value of cooperation.
Table 4: Allocation of the value of cooperation with equal distribution

γ imin * p
in Cent

Share of value of
cooperation

Share of
turnover

Contribution
margin per unit

Distributor

20.4

4.5

24.9

9.9

Collecting
Society

3.4

4.5

7.9

7.9

Label

15.7

4.5

20.2

19.2

Total Contribution
margin
54.94 €
(+84.2%)
43.84 €
(+132.7 %)
106.56€
(+30.5%)

In order to find a possibly more balanced solution, the shares in the current price model could be used as an
indicator how to split up the cooperation value. Thus, this second method uses a distribution according to the shares
at the price of 99 Cents. Table 5 shows the resulting contribution margins for each actor.
Table 5: Allocation of the value of cooperation according to shares at 99 Cents
Share of value of
Share of
Contribution Total Contribution
γ imin
γ i*
cooperation
turnover
margin
per unit
margin
in Cent
Distributor

20.4

0.34

4.64

25.04

10.04

55.70 €
(+86.7%)

Collecting
Society

3.4

0.12

1.62

5.04

5.04

27.95 €
(+48.4%)

Label

15.7

0.53

7.23

22.93

21.93

121.65 €
(+49.1%)

In contrast to the model with equal distribution, the second model favours the labels. One could argue that this
is a fairer solution, since the label has to bear the risk of the investment into an artist and thus has higher fixed costs,
which have to be covered by the contribution margin. For that reason the second model might be easier to apply in
practice. Furthermore, this allocation could also be desirable from the customer’s perspective since increased
earnings could provide more incentives for the labels to invest in new artists.
Of course, other methods than the two proposed are possible to divide up the value of cooperation between the
actors [Jackson and Bloch 2004]. Finally, one crucial question is what kind of sharing models the actors of the value
chain consider to be fair. Moreover the bargaining positions of the actors will obviously have a strong impact. These
are important issues since we suspect that even if all actors in a new pricing and sharing model are better-off than
before, it is ensured by no means that all of the actors will accept the model. In particular, single actors will not
accept a new Pareto-optimal solution if they suspect that the other partners profit more from a new pricing and
sharing model than they do.
5. Conclusion and Further Research
In this paper we examined alternative pricing models for digital music from the perspective of the entire music
value chain. In particular, we developed a model to show that the turnover from music downloads could be
increased by lower prices. The required data for the application of the model was obtained from an empirical survey.
Prerequisite for such a low price strategy is that the actors of the value chain, i.e. artists, labels, collecting societies,
service providers and online shops, act as cooperation partners. We show that it is even possible to create solutions
which are Pareto-superior compared to current business models. Furthermore, we discussed opportunities to split up
the additional revenues between the actors of the music value chain.
One important aspect of future research will be the integration of multi-channel management [Dewan, et al.
2000; Webb 2001] in order to examine the effects of online-pricing on the sales of physical sound storage media.
Furthermore, the model proposed in this article follows a centralized approach to value chain coordination.
Therefore, such a central model has the potential to find Pareto-efficient solutions for the entire value chain. In
practice, however, a decentralized model might be more suitable to represent the behavior of the actors, even though
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it is rather unlikely to find the optimal solution [Whang 1995]. A promising approach for decentralized control and
decision making, however, is the use of value chain contracts as a coordination mechanism. For example, Cachon
and Lariviere [2005] show how revenue sharing contracts can be applied to the so called “newsvendor problem”.
Tsay et al. [1999] give an overview of contractual schemes for physical supply chains.
Our further research will focus on the design of contracts between partners in the digital value chain in order to
assure a price, from which both the value chain partners and its customers will benefit.
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