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Abstract

In this paper, we examine the impact of horizontal and vertical market struc-
ture on product variety. We consider a market for horizontally differentiated
products in which the cost of launching a new product is fixed and spread be-
tween the manufacturing and the retail industries. While this framework can
be applied to a large number of industries we focus on music variety. We show
that a vertically intergrated firm offers a wider variety of products than a chain
of monopolies. If the cost of launching a new product is equally shared among
the vertical structure or mostly supported by upstream firms, retail competi-
tion partially restores the incentives to innovate of the vertical structure. Yet
when the cost of launching a new product is mostly supported by the retail
sector, downstream competition leads to even more innovation than vertical

integration.

1 Introduction

Over the recent years, sales of CDs have decreased by as much as 20 percent in some
countries. According to the International Federation of the Phonographic Industry’s
statistics, world sales of recorded music (audio and video) for the year 2003 fell by
7.6 percent in value, marking a fourth consecutive year of decline. The global music
market has thus declined by US 6.2 billion since 1999, a fall of 16.3 percent in constant

dollar terms. The reasons for this fall are widely discussed among the actors of the
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industry. One of the most common culprits pointed at by the record companies is
internet or file-sharing piracy. Using peer-to-peer network, internet users can freely
and anonymously exchange copyrighted files without authorization of the copyright
owners. This has lead to legal measures against peer-to-peer network developers and
users as well as increased technological protection of digital music using Digital Rights
Management technologies. Whether or not such measures will restore CD sales to their
1999 level is questionable.

Another trend that is pointed at by some industry observers but overlooked by
most analysts is the decrease in the number of new releases, and the possible role of
the retail structure in this decrease in music variety. The Record Industry Association
of America has strangely stopped producing these numbers after 2000. The number
of new releases reached an all-time high in 1999 with 38900 new releases according to
Soundscan to drop to 31734 new releases in 2001. The Canadian Recording Industry
Association continues to produce these numbers: the number of new releases decreased
from 6728 in 1998 to 5619 in 2003. Similarly, in Australia the four major record labels
(Sony BMG, EMI, Universal and Warner) released 2906 albums in 2004 compared to
4480 in 2003, a 35 percent drop in 1 year, continuing the downward trend.! This recent
decrease in music variety offered to consumers should be paralleled to two factors: the
increasing concentration of the retail segment with the emergence of large superstore
selling to the masses and their increasing share in total music sales to consumers.

In several OECD countries, an increasing share of music sales occurs in large
department stores or supermarket chains. In the US, share of music sold in department
stores and hardware and Audio/Video stores has increased from 26 percent in 1999
to 39 percent in 2003.2 Walmart accounted for 13.5 percent of music sales in 1998.
Its share has increased to 34.8 percent in 2003.> A similar trend is observed in the
UK where share of music sales in supermarkets and big chains has increased from 29
percent in 1999 to 36 percent in 2003. In France, supermarket chains sell 38.5 percent
of the CD in 2003, compared to 34.4 percent ten years before, and 37.7 percent are
sold by large disc store chains (compared to 29 percent in 1993) owned by large retail

groups.*

1See ”CD sales fall disguises a lack of choices” in The Register, September 15, 2005
2See TFPI (2004)
3See " Big stores make exclusive deals to bring in music buyers” in the New York Times, December

29, 2003
4In 2003, these large disc store chains sales were splitted as follows : 56 percent for FNAC (part

of the Pinault-Printemps-La Redoute retail group), 20 percent Virgin, 11 percent Starter, and 10



Some analysts of the music industry have associated these two factors with the
recent turmoil in sales of pre-recorded music, citing high turnover of titles due to
competition for shelf spaces of other entertainment products such as DVDs, discount
prices, availability of only most popular titles on shelves, reducing variety to con-
sumers. For instance, according to the music and video director of Carrefour, the
music variety offered on the shelves was reduced by 30 percent over a couple of years,
with the offer mainly concentrated on new releases and hit titles.?

This phenomenon is not limited to the music sector. The concentration of the
retail industry is currently an important policy issue in most developed countries.
Since the seventies, the emergence of new store formats and the development through
diversification and external growth of large and increasingly international retail chains
have considerably modified the retail landscape. The increasing concentration of the
retail industry has resulted in an oligopolistic structure in most European countries:
the 5 main retail chains control about 65% of the food sales in the UK, 80% in France,
65% in Germany, 56% in Spain and up to 98.5% in Norway. Large mergers among
retail groups have occurred in the nineties. The 2000 merger between Carrefour and
Promodés has given birth to the second largest worldwide retail group with sales
above 70 billions euro. In 1999, the American giant Wal Mart acquired the British
supermarket chain ASDA, but the same year, the European Commission set restrictive
conditions to the merger of the German retailers REWE and Meinl. The Commission
even prohibited merger of the Finnish retail groups Kesko and Tuko in 1996. The
retail industry may be compared to the bottleneck of an hourglass, controlling the
links between numerous manufacturers of consumer goods and their consumers. This
trend towards increasing retail concentration leads to increased buying power from
the retailers, and thus induces a shift in the balance of power between retailers and
their suppliers, which has generated many conflicts and may even induce structural
changes in vertically related industries.

Over the last years, public authorities have debated issues related to the bargaining
power between producers and retailers in order to assess the economic consequences
of increasing retail concentration that go beyond the music industry (see, for instance,
the green book on vertical restraints published by the European commission in 1997
or the official report by the British Office of Fair Trading of 1999). Broadly speak-

ing, arguments against large retailers relate to the fact that a marked disequilibrium

percent for the specialised stores lauched by the supermarket group Leclerc ( source : SNEP).
See Le Monde , January, 22, 2005



in the bargaining power between suppliers and retailers can be detrimental to the
survival of small producers and especially to the variety of products available to the
consumers. Both retailers and suppliers consider the breadth of the product line as
a crucial point in the bargaining process. On the one hand, producers implement
innovation strategies that segment the market in order to discriminate between differ-
ent types of consumers. They thus tend to extend their product lines. On the other
hand, retailers fear brand proliferation as it increases costs associated with inventory
control and involves increasing marketing and promotion expenses. As a consequence,
retailers often impose contracts that limit the number of products available on the
shelves. Hence the economic incentives to produce and distribute a new variety differ
according to the side of the vertical relation. While producers expect their new prod-
ucts to increase demand by building new niches, retailers fear market segmentation
that increases distribution costs (Marvel and Peck, 2000). The objectives of upstream
and downstream firms can thus diverge and harsh commercial bargaining talks reflect
these divergences.

In order to understand the economic forces behind the conflict, we analyze the
incentives to supply variety in a vertically related industry between innovating pro-
ducers, retailers and consumers. We determine the effect of the vertical relation on
social welfare by studying the incentives to increase product variety according to the
competitiveness of the downstream sector. We focus on two main points: the degree
of novelty and the fixed distribution costs of the new product related to inventory
control and promotion. It is well known that the costs of launching a new musical
product are fixed, and are mainly related to recording, producing and pressing the CD
on the one hand and to expensive promotion and marketing campaigns (see Peitz and
Waelbroeck, 2005, section 2.1). We study a vertical relation between a monopolist
producer and one or two potential retailers, in a framework related to the market
structure of the music industry. The music label develops a new album that is costly
to produce and that generates fixed distribution and promotion costs for the retailers.
We analyze how the repartition of the fixed costs of launching and selling the new
product between the producer and retailers influence the incentives to increase product
variety. Modeling the upstream industry as a monopoly is a reasonable assumption.
First, the music industry is very concentrated as four labels control more than 80%
of the global market, which at an aggregate level is a lot more concentrated than the
retail industry. Furthermore, the price of pre-recorded music is rather uniform across

music labels. Finally, the music labels have been accused of price coordination several



times. Recently, the music labels settled a lawsuit on this matter out of court in 2002
in the US.

While we focus on the music industry, the main issue is related to the increase in
variety in a vertical structure. Different empirical studies on different markets lead to
similar conclusions. For instance, a recent survey of German food producers (Weiss
and Wittkopp, 2005) highlights a negative relationship between the bargaining power
of large retailers and the introduction of new products. However, this effect is reduced
by the market power of producers. From an empirical perspective, the difficulty to
correctly measure the cost of launching a new product and the strategic dimension of
the issue certainly explain why there are few studies on this topic. From a theoretical
perspective, such studies are also very rare: while there is a huge literature on the
economic analysis of vertical relationships on the one hand, and on innovation and
incentives to innovate on the other hand, there has been little work on the incentives to
increase product variety in a vertically separated industry. Inderst and Shaffer (2003)
analyze the effect of a horizontal merger between non-competing retailers (assuming
for instance that they are operating on two distinct geographical areas) on the variety
offered to consumers. They show that after the merger and in order to improve their
bargaining power with the producers, retailers might have to remove some products
from the shelves: making their product lines more uniform would enable them to get
better bargaining terms with their suppliers. In this case, an increase in the bargaining
of the retailers leads to a decrease in product variety. However, rather than looking
at product line simplification, we address the question of launching new products
when it incurs specific costs; furthermore, we consider retailers who compete on the
downstream market, but who do not bilaterally negotiate with their suppliers but
interact on an upstream market. A related literature deals with quality improvement
in vertical structures. For instance, Economides (1999) shows that vertical separation
might lead to lower quality on the market. We do not consider a single-product market
but we endogenize the decision of increasing the product range.

Our article contributes to the literature on three points. First, we show that a
vertically integrated structure better internalizes the fixed costs of production than
a chain of separated monopolies and offers a larger variety of products. This first
result rests on a classical reduction of the inefficiency related to the double margin
that limits the introduction of new products. Next, we show that a situation in
which retailers are competing gives more incentives to extend the product line than a

chain of monopolies, mainly by reducing vertical inefficiencies. Finally, we show that



competition between retailers can surprisingly lead to more product variety than a
vertically integrated structure when the cost of launching the new product is mainly
supported by the upstream firm. This result stems from the fact that the producer
might strategically reduce competition between retailers by charging them retail prices
that force them to specialize. In this case, one of the retailers specializes in the new
product, while the other only sell the old product. By reducing competition in such
a way, the producer can reduce the costs associated with the new product, where a
vertically integrated structure would not have increased variety. In addition, we show
that this increase in product variety is welfare-enhancing.

The remainder of the article is organized as follows. First, we study the decision of
a producer who sells his products through a vertically separated chain of monopolies
in Section 2. Next, we analyze in section 3 a situation where the same producer faces

two retailers who compete for his products. The last section concludes.

2 The model

We consider a vertical relation between a producer P (the music label) who sells her
products (albums) through a retailer D. We assume that the producer is unable to
set up shop and sell independently. She initially produces product A at a constant
marginal cost k4 that we set to zero for music production. The producer can invest
a fixed cost 2 to extent its product line and then produces also a substitute product
B with a constant marginal cost kg = k4 = 0. Products A and B are horizontally
differentiated: we consider here product novelty as a mean to increase product variety
and not to improve product quality. We consider a linear inverse demand function
translating consumers’ taste for variety, with P; the price of one unit of product I,
and g; the quantity of product I on the market ({/,J} = {4, B}):

Pr(qr,q5) =1 —qr —cqy

Parameter ¢, that we assume to be in [0,1], measures the substitution between
the two goods. The retailer distributes the product A without cost. However if he
decides to introduce the new product on the final market, he has to incur a fixed
cost of distribution and inventory control, noted F'. The retailer also faces a constant
marginal cost of distribution independent of the type of product that is distributed,
which we normalise to zero. The exogenous parameters of the models are: ¢, ), F.



We compare the producer’s incentives to invest the fixed cost of increasing product
variety ) in two different cases: when the producer and the retailer are vertically

integrated and when they are separated.

2.1 Benchmark: vertically integrated monopoly

We first consider as a benchmark a situation in which the producer and the retailer are
vertically integrated. The integrated unit only extends its product line and sells both
products if it is profitable to do so, regardless of the number of products distributed.

If the vertically integrated structure does not introduce a new variety, it only
sells A in quantity g4 = %, and with profit T4/ = i. As introducing the new product
involves a fixed cost, the structure that increases product variety has to choose whether
to continue selling product A in addition to product B or not (selling only B is a
dominated strategy, as it would lead to a maximum profit of 15! =T1%! —Q — F). If

on the contrary the vertically integrated structure chooses to distribute both products,

the profit-maximizing quantities are then g4 = qp = ﬁ, and the profit ITYY, ; =
1
2(14¢) F—Q.

The vertically integrated monopoly thus increases variety and sells both products
if and only if it leads to higher profits than through selling only the old product, which

is equivalent to the following condition:

1—-c
Frits 4(1+¢)

Thus the new product is profitable to market as long as the total fixed cost of
producing and retailing the new good is not above a threshold level that decreases
with the substitutability between products: as ¢ tends to 1 and products become more
substitutable, the firm is less likely to introduce the new product as its profits become
smaller.

In a vertically integrated structure, this classical cannibalization effect is driving

product line decisions.

2.2 Product variety in a vertically separated chain

We now study how the investment decisions of a vertically separated industry depend
on how the total fixed cost is shared between the producer and the retailer. When the

producer and the retailer are vertically separated, the product line decisions are taken



sequentially. Formally, the producer and the retailers play the following game: in the
first stage, the producer decides whether to increase her product line and accordingly
spends the fixed cost € or not. Then she sets the two wholesale prices w4 and wg
, each in® [0,1]. In the second stage, the retailer decides which products to sell to
the consumers (and whether or not to pay the fixed cost F') and which quantities g4
and ¢gp to order. The last stage is consumption in the downstream market. We are
looking for the subgame perfect equilibria of this game. Vertical separation, inducing
a double margin externality, modifies the incentives to increase product variety for

the producer.

2.2.1 Downstream listing and pricing strategy

In the second stage, the retailer chooses his listing strategy given the wholesale prices
charged by the producer. If, on the one hand, he decides to only distribute the old

product , he orders the optimal quantity ga = =% %
u)A(l—wA)

while the producer gets I = —45—= possibly less the fixed cost (2. If, on the other

hand, the retailer decides to distribute product B only, provided that the upstream

—w A

and gets a profit I1° =

firm has introduced the new product, he has nevertheless to pay the fixed cost F.
l—wpg

He then maximizes his profit by ordering the quantity ¢p = —;
of 1L = % — F'. Finally, if the retailer chooses to distribute both products, he
orders quantities ¢; = Max{0, 1_1”2’(+(012_)1”‘])} (with {I, J} = {A, B}).

Given wholesale prices w4 and wg, the retailer determines his listing strategy by

and makes a profit

comparing his profits with or without the new product. Regardless of w, and wpg,
the retailer always prefers to distribute both goods instead of only product B: the
strategy of selling the new product only is dominated by the strategy of selling both
products. In addition, if wg > 1 — ¢+ cwy, the retailer would make losses if he sold
both products, in which case he prefers to save on the fixed cost F' and sell product
A only. In the other cases, the optimal listing strategy depends on the fixed cost F'.
Finally, the retailer distributes the new product only if the fixed distribution cost F

is smaller than a threshold level that decreases with wholesale price wg:
F< (1 —wa)® + (1 —wp)® = 2c(l —wa)(1 —wp) (1 —wa)? 1)

4(1 - ¢?) 4

The following figure illustrates the listing choice of the retailer in the (wg, F) plane

6 Any wholesale price above 1 would lead to a zero demand, and would thus not be rational, so

that we can make this assumption without loss of generality.



for a given value of w4.

(I—L‘(I—WA))Z 1

l—c+ew, 1

Figure 1: listing strategies of the retailer

2.2.2 Upstream strategy

In the first stage, the producer decides whether to produce the new product and sets
his wholesale prices anticipating the outcome of the second stage. If she only produces
the old product, she sets a wholesale price of wyq = % that correponds to a maximal
profit of I1f = %. If on the contrary she innovates, she has to make sure that the
retailer will list the new product as she would make at most I15 = é—Q otherwise. She
then sets the two wholesale prices in order to maximize her profit under constraint (1),

which guarantees that the retailer will list both products. The only interior solution is

l1—c
16(1+4c) "

the new product, the producer has to adopt a limit-pricing strategy that induces the

wh = wh = % as long as F' < For higher values of the fixed cost of distributing

retailer to sell both products. The corner solution is to set a price wy = % for the
old product and wp =1— 5 — \/m for the new one. Finally, the comparison
of the expected profits in each case determines the optimal strategy of the producer
in the first stage (see appendix 1 for the details). Figure 2 compares the resulting
equilibria with the corresponding solution under the vertically integrated structure.
The necessary condition under which a chain of monopolies increases variety is more

binding than the corresponding condition for a vertically integrated structure.



F

l-c |
4(1+c¢)
I-c
81+c) |
l-¢
16(1+¢)

Q
| I-c
8(1 4 C) 4(1+¢)
Figure 2

The shaded area represents the range of values of the fixed costs for which a sep-
arated chain of monopolies would not increase product variety whereas an integrated
firm would.

Proposition 1 Vertical separation in a chain of monopolies can reduce product va-

riety.

In other words, an integrated structure has better incentives to distribute a new
product than a separated structure. This result stems from the double margin ex-
ternality: the standard issue of coordination in a non-integrated vertical relation
generates a new form of inefficiency by reducing the profitability of the new product.

Notice that in this simple case, a two-part tariff associated to a tying contract,
or a two-part tariff with a fixed fee independent of the range of products sold by the
retailer, would be sufficient to restore the incentives: when the new product increases
total profits, the upstream firm can set wholesale prices equal to the marginal costs

(here, zero) and get the whole profit” through the fixed fee. However, if the two goods

"This point relies on the assumption that the producer has all bargaining power, and is only to
enable a comparison with the classical principal-agent literature on double margin. Of course, this

assumption would be unrealistic in most industries, including the music sector.
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have to be priced seperately, with two-part tariffs wa, 4 and wg, Fp, the upstream
producer is not able to get all the profit anymore because she has to leave a rent to
the retailer. Indeed, the producer has to give the retailer an incentive to list both
products rather than just one, which requires the following incentives constraints to be
satisfied, where II%, is the variable part of the retailer’s profit (excluding the payment
of the fixed costs) : T2 — Fy — Fg > 114 — Fy and I — Fy — Fp > TIE — Fp
, which implies that 2[T3"? — T14 — TIE > F, + Fp. Yet I8 < 114 + 115 because
products are substitutes and thus Fq+ Fg < Hg“LB . Even if the producer can delegate
the optimal choices to the retailers by setting variable prices to her marginal costs of
production, she cannot get the whole profit of the vertical structure through the fixed
part Fa + Fg.

Furthermore, it is interesting to observe that the incentives to distribute the new
product are more sensitive to the fixed cost of production €2 than to the fixed distri-
bution cost F'. Indeed, when the latter is high, the producer can adapt its wholesale
price by setting a limit price that leads the retailer to distribute both products. On
the contrary, when the fixed cost of production is high, the retailer cannot commit to
share the cost spent by its vertical supplier who unilaterally decides not to introduce

the new variety.

3 Competition between retailers

We have seen in Section 2 that vertical separation of the activities of production and
distribution can reduce product variety. However, it is well known that downstream
competition reduces double margin problems. We now address the question of how
competition between retailers can affect product variety, when variety involvesabout
fixed costs at both levels. We thus analyze the effect of imperfect competition between
two retailers on the incentives of an upstream firm to introduce a new variety. We
analyze the following situation: two retailers Dy and D5 sell producer P ’s production
to the consumers. The 3-stage game is as follows. In the first stage the producer
decides whether to launch the new product or not and sets wholesale prices. In the
second stage, the retailers simultaneously decide whether to invest the fixed cost to
be able to sell the new product. This cost is sunk. In a third stage, as the outcome
of the investment decisions are made public, the retailers simultaneously order the
quantities of the two goods they are going to put on their shelves, and the prices on

the final market are determined by the consumer inverse demand. Retail competition

11



is thus & la Cournot. The fixed cost F is sunk and represents a commitment® of the
retailers on their listing choices: if a retailer does not pay F' in the second stage, he
will not be able to sell the new product in stage 3. We solve this game by determining

its subgame perfect equilibria.

3.1 Downstream quantity competition

In this section we determine the equilibrium outcomes of downstream competition,
given wholesale prices (w4, wg) and the investment decisions of the second stage. We
assume that wholesale prices are smaller than 1, a necessary condition for products
to be profitable to market. At the third stage of the game, retailers are already
committed to their listing strategies, and there are three different subgames to analyze
(plus the symmetric ones): either both retailers have invested the sunk cost F, or one

only, or none of them.

3.1.1 No retailer has invested

In this first subsection, only one good is distributed: A. Downstream competition is
thus a simple monoproduct Cournot game. There exists a unique equilibrium where

the two retailers sell the same quantity of the old product A: ¢} = ¢4 = =24, Both

3 -
(1—wA)2 )

retailers make T2 = 5

3.1.2 Both retailers have paid the fixed cost

In this configuration, each retailer chooses two quantities (possibly setting them to
zero). Solving the Cournot game leads to the following strategies according to the
values of the wholesale prices (technical details are given in the Appendix). If the
wholesale price of good B is too high, only good A is distributed. On the contrary,
for small values of wg, only the new good is distributed. Finally, there exists an
equilibrium in which both goods coexist on the shelves for intermediary values of wg.
In addition, the set of values of wp for which both products are distributed shrinks
with ¢, the degree of substitutability of the two products: the lower bound on wpg

below which the retailers only distribute B increases with ¢, while the upper bound

8In a previous version of this article, we solved the game without this commitment effect of the
sunk cost, considering that stages 2 and 3 were simultaneous. This led to more equilibria: for a
given configuration of retail costs, several equilibria existed. However, our results were qualitatively

similar.
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above which the retailers only sell the old good decreases with ¢. Indeed, for high
values of ¢, products are highly substitutable and compete for shelf space, in which
case the retailers prefer to only distribute the most profitable good. We also show
that the same set of values of wg shrinks with w,. However, now, both the upper and
the lower bound of the interval shift to the right as w4 increases. This shift translates
the fact that the profitability of A decreases with w4 regardless of whether product B
is also distributed or not. We should also point out that in this subgame, none of the
asymmetric market configurations arises at equilibrium, although they were a priori

possible.

3.1.3 Asymmetric configuration: one retailer only has paid the sunk cost

In this subgame, one of the retailers can only sell product A. We refer to this retailer
as retailer 2. The other retailer chooses his listing strategy. We solve the downstream
Cournot subgame in the Appendix. There are 4 configurations to analyze according
to the values of wg. Only good A is distributed if the wholesale price of B is too high,
and this threshold is identical to the one found in the previous subsection. For values
of wg slightly below this threshold, both goods are distributed by the retailer who
has invested the fixed cost of distributing the new product. For even smaller values
of wp, this retailer only distributes good B while his competitor is constrained to sell
only good A. Finally, for very small values of wg, the retailer who did not spend the
fixed cost to distribute the new good must exit the market, leaving his competitor
in a monopoly situation in the market for good B. Notice that in that case, retailer
1 still leaves good A out of the shelves to avoid cannibalization” of sales of good B.
As in the previous subsection, the set of values of wp for which the new product is
distributed shifts to the right as w4 increases and the size of the interval decreases as
parameter ¢ increases.

It is interesting to observe that asymetric equilibria with downstream specialization
are due to the commitment value of the sunk cost F'. Indeed, in a Cournot game
without this commitment effect, the retailers do not have incentives to specialize: a
retailer who did not pay the fixed cost could always deviate from the equilibrium
strategy by reducing the quantities of A on the shelves and by offering a small but
positive quantity of B. When the fixed cost F is sunk, the retailer who has paid it

9Listing product A and selling a zero quantity of this good does not raise a credibility issue as
there is no listing cost associated with the old product, so there is no commitment at the listing
stage.
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knows that, at the last stage of the game, his competitor can not sell good B. Under
this assumption, for small values of wg, distributing good A will only cannibalize sales
from good B and this retailer preferes to leave his competitor in a monopoly position
on the market for good A, while enjoying a monopoly position on the market for good
B.

We now analyze the investment decisions of the retailers at the second stage of

the game.

3.2 Listing decisions

This stage of the game is only played if the producer has developed the new product.
Retailers have to choose whether to invest the fixed cost or not in order to distribute
the new product. They take wholesale prices ws and wp as given and anticipate
downstream market outcomes.

There are five market configurations in this subgame. In the symmetric equilib-
ria each retailer only sells the new good, or only the old one, or both. In the first
asymmetric configuration, each retailer specializes in only one good. In the second
asymmetric case, one retailer only sells the old good and his competitor sells both

goods. The following figure summarizes these configurations, which are detailed in

appendix 2.
F A
F,non F
B)
nonF,
non F
F, non (A,A)
(B,A)
F,F
F, non
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For given values of the wholesale prices, equilibria in which good B is sold disap-
pear as the fixed cost of marketing the new product increases. Moreover, the higher
the value of wp the lower the profits generated by sales of B. These results confirm
the intuition that for low values of the wholesale prices and of the fixed costs, both
retailers invest to distribute good B, while for high values of F' and wg, the total cost
of distributing the new product is too high and both retailers symmetrically choose to
stick to the old product. The commitment value of the sunk cost F' has an interesting
implication: for intermediate values of F', retailers adopt a ”specialization” strategy
that is characterized by the fact that only one retailer invests in the distribution of the
new good (possibly together with product A) and the other retailer only distributes
the old product.

3.3 Product line decision

In the first stage of the game, the producer decides whether to introduce the new vari-
ety and determines the wholesale prices. She anticipates the strategies of the retailers
in stage 2 and sets her product lines and the wholesale prices in order to maximize
her profits. The subgame perfect equilibrium outcomes are detailed in Appendix A4
where we also compare profits of the different players with those obtained when we

studied the chain of monopolies. The main results are summarized in proposition 2.

Proposition 2 A producer facing a competitive downstream market increases product

variety more often than if she faced a single retailer.

Proof : see appendix A4. R

More precisely, when the fixed costs of introducing the new variety are such that
the chain of monopolies extend its product line, a producer who faces a competitive
downstream market also increases product variety. However, there are parameter
configurations in which the chain of monopolies does not introduce the new product
whereas the downstream competition leads to product variety. This situation occurs
when one of the fixed costs is large and the other one is small (see Figure 4). In

the first area, the total cost of introducing the new variety is mainly supported by

the producer . When the downstream fixed cost is relatively small ( F' < ﬁ and
Qe [ﬁ, ﬁ] ), a chain of monopolies does not introduce the new product, while

downstream competition allows the producer to charge wholesale prices that are below
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the unconstrained optimum (wy = wp = 1/2) . Downstream competition increases
the quantities of both goods sold by the producer who can then bear a larger fixed
cost of product introduction than when she faces a single retailer. For larger values
of F, the producer reduces the wholesale price of the new product to give incentives
to the retailer to distribute it. This limit-price strategy is profitable as long as the
the fixed cost is not too large and as retailers keep distributing the new product,
ie. until F = ﬁ. In the area being discussed, the competitive downstream
market leads to more product variety mainly because competition reduces the double
margin externalities, which makes the new product more profitable to introduce for
the producer.

For intermediate values of the fixed costs, downstream competition does not lead
to more product introduction than the chain of monopolies: the area in which the
new product is marketed is the same under the two structures. Indeed, competition
between retailers reduce profits and make it harder to support the fixed costs. As a
matter of fact, in this area, only one retailer distributes the new product, while both
retailers keep distributing the old product. The quantity of good B sold under this
configuration is the same as in the monopoly case; the profits generated by sales of
good B are also identical. It would be too costly for the producer to charge wholesale
prices that give more incentives to the retailers to distribute the new product, as the
producer also faces a fixed cost of product introduction. Thus, the producer facing a
competitive downstream market has the same incentives to increase product variety
as when she only faces a single retailer.

On the contrary, as the fixed distribution cost increases even more and the share
of the total cost supported by the producer shrinks, downstream competition leads to
a new area where the competitive structure introduce more variety than the chain of
monopolies. This area only exists when products A and B are rather close substitutes
(for ¢ > 1/2). In this case, for F' in the interval [ég—(f;,?] where F > ﬁ, product
B is distributed when 2 is relatively small. This area is larger under donwnstream
competition than with the chain of monopolies. Indeed, the fixed cost of the pro-
ducer being small, retailers can afford a lower wholesale price wg that leads one of
the retailers to distribute the new good. This product line extension increases total
demand. In this area, the commitment value of the fixed F' analyzed in the second
stage of the game leads the retailers to specialize: each retailer sells only one of the
goods and has a monopoly position on its market. This market configuration leads to

a paradoxical outcome. When fixed cost F' is large, retailers specialize in the distrib-
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ution of only one good, which increases the profitability of the new product but limit
competition between retailers. It is worth stressing that the strategy of specialization
is only feasible when both products are relatively close substitutes, i.e. when products
are competing for shelf space. This implies that the retailer who chooses to distribute
the new product gives up the old product to avoid cannibalization.

To summarize, downstream competition increases product variety through two
mechanisms: a classical mechanism related to a reduction in the vertical externality
and a strategic mechanism related to the specialization of the retailers, which is con-
ditioned by the commitment value of the fixed cost of marketing the new product.
We can now compare the incentives to increase product variety when retailers are

competing to the incentives of a vertically integrated structure.

Proposition 3 If the two goods are poor substitutes (¢ < 1/2), a producer selling
its products through a competitive downstream sector introduces less variety than a
vertically integrated monopoly;

If the two goods are close substitutes (¢ > 1/2), a competitive retail industry innovates
less than a vertically integrated monopoly except when the share of the total fized cost

of introducing the new variety supported by the producer is small (F >> Q).

Proof: see appendix A.5. B

We illustrate Proposition 2 and 3 in the following figure in the (€2, F') plane (for
c>1/2).
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Even if downstream firms are competing, the vertical externality related to the
double margin remains and lowers the incentives of the producer to extend its prod-
uct line. This effect dominates when the distribution cost (F') is low. In this case, the
vertically separated structure innovates less than a vertically integrated monopoly.
However, an opposite vertical effect appears when the new product is less profitable
to market (i.e. when F' is large compared to €2) and is a close substitute to the old
product (i.e. c¢ is large). Now, the upstream firms softens downstream competition
by setting wholesale prices so as to enforce an asymmetric retail market in which one
firm distributes the old product and another firm distributes the new product. Hence,
specialized firms do not directly compete for the new product. This market environ-
ment can sustain more product variety than a vertically integrated firm: a vertically
integrated firm would avoid introducing the new product, as it would cannibalize the
sales of the old one.

Proposition 3 has several implications. First, from an empirical perspective, the
strategy of the upstream firm of relaxing the competitive pressure in the downstream
market is observed for a new product that is costly to distribute and that strongly
substitutes to the older product. In this case, even if retailers specialize, downstream

competition is relatively strong (at the second stage of the game).
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Secondly, competition authorities do not generally frown upon vertical mergers
because of the vertical externality. In our model, a vertical integration can have
a negative effect on investment strategies if the new product is costly to market
but relatively cheap to produce (a new and relatively unknown band for instance),
whereas a vertically integrated structure innovates more when the innovation is costly
to produce but not too costly to market (the new album of a superstar for instance).

Finally, total surplus (net of the fixed costs) is defined as W(Qa,Qp;c) = Qa +
QB — %(Qi + Q%) — cQaQp. It is easy to show that the total welfare at equilibrium,
W*(c) = W(Q%(c),Q%(c)), is decreasing in ¢ for 0 < ¢ < 1 in each product configu-
ration. Moreover, for each equilibirum listing strategies, total surplus is higher under
vertical integration followed by downstream competition and then monopoly. In the
case in which the downstream retail sectors distribute the new product but the ver-
tically integrated structure does not, total surplus is higher when product variety is
largest: competition increases social surplus by increasing the variety offered to con-
sumers, especially when the cost of launching the new product is mainly supported

by the upstream firm and when the new product is a close substitute to the old one.

4 Conclusion

We have analyzed how retail concentration could reduce music variety that involves
fixed costs of production and distribution. We have highlighted several mechanisms
-both horizontal and vertical. First, the profit-cutting effect of double marginalization
reduces the incentives to launch a new product. In a chain of monopolies, vertical
integration increases the scope and the variety of products distributed to consumers
with heterogeneous tastes. Thus, vertical separation of the production and the dis-
tribution activities may generate conflicts of interest between the vertically related
firms, which translates into a shorter product line and leads to too few products dis-
tributed to the consumers. To restore the vertical efficiency, sophisticated contracts
including full-line forcing clauses would be necessary. Downstream competition may
however soften vertical inefficiencies. When we analyze a more complex framework
between a producer releasing a new product and two competing retailers, the effect
of competition on the incentives to increase product variety depends on the degree of
substitution between the old and the new products and also from the repartition of
the fixed costs between upstream and downstream firms. If manufacturing and retail

activities are vertically separated, downstream competition leads to more variety than
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does retail concentration. In addition, vertical separation with downstream compe-
tition may lead to more or less variety than vertical integration, depending again on
the allocation of fixed costs and on the degree of product substitution. When the
retailing costs are smaller than the manufacturing costs of launching the new prod-
uct, retail competition, by reducing downstream profits, lessens the retailer’s ability
to invest in the fixed cost, and thus hinders the development of the new product. In
that case, a vertically integrated firm would launch the new product more often than
an upstream monopoly facing two competing retailers. On the contrary, when the
new product is more costly to sell than to manufacture, a vertically separated struc-
ture with downstream competition may innovate more than a vertically integrated
monopolist because retailers are ready to sell the new product even with high costs in
order to segment the downstream market. In terms of policy implications, our model
stresses the necessity to preserve competition at the retail level, especially in order to

promote cultural diversity and the emergence of new artists.
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A Appendix

A.1 Chain of monopolies

1—wp
2 J

Retailer’s strategy If only product A is available, the retailer orders g4 =

gets profit 1P = W,and the producer’s profit is TT7 = 2all-wa),

If the retailer lists both products, his maximum profit is:

Harp = (l’wA)er(l’wﬁ)l:g;(l*wA)(1*“’3 ) _ F and is attained for the following quan-

tities ({1, J} = {A, B}) :

wy — (1 —wy)

2(1—¢?) !

]_ _
g7 = Maz{0,
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Producer’s strategy The comparison of her anticipated profits gives the pro-
ducer’s optimal strategy in the first stage:

Af F< A=< and Q < A=< she innovates, sets the optimal wholesale prices

16(1+ 8(1+0)
wh =wph =3 and gets the 1nter10r optimal profit I}, ;, = ﬁ — Q.

AifF > 16( and <, /F(1 17¢) — 2F, she innovates, sets the optimal wholesale
price w¥ = 3 and the limit-price wp = 1 — § — \/4F (1 — ¢%), and gets profit ﬁiﬂg =
1-16F | V(- <) _0

8 1+c
-if Q > A=c 1+c or I > 55 o and Q > /F({5%) — 2F, she does not innovate, sets

)
wy = 3, and gets profit ITf = £.

A.2 Downstream competition : third stage of the game

If both retailers have paid the fixed cost F, downstream Cournot equilibrium are as
follows, for given values of the wholesale prices :

-if wg > 1 —¢(1 —wy), only A is sold.

-if 1 —e(1 —wy) > wp >1— (1 —wy)/ec, each retailer sells both goods.

-if 1 — (1 —wa)/c > wg, only B is sold.

If only one retailer, say 1, has paid the fixed cost F, downstream Cournot equilib-
rium are as follows :

-if wg > 1 —¢(1 —wy), only A is sold by both retailers.

-if1—c(1—wy) >wp >1— %W? retailer 1 sells both goods in quantities

¢4 = (2+02)(188A)C—?C(1—w3)’ qL = 1_“’5(1—3(612;“”“) and his competitor sells only good A in

l'wA

quantity ¢4 A=

-if1— % >wp > 1-— M? the retailers specialise in a narrower range
of products: retailer 1 sells only B and his competitor only A .

-if 1 — 2(1 — wa)/c > wp, there exists a unique equilibrium where the retailer
who did not invest the fixed cost exits the market (or sells a zero quantity of good A)
while the other one enjoys a monopoly situation over the two goods, but chooses not
to sell good A in order to avoid canibalisation of his sales of good B. Then he chooses

to sell the monopoly quantity of the new product: q}i‘é = 17% .

A.3 Retailers’ investment strategies

In the second stage, in the subgame where the producer has innovated, and given the

wholesale prices w4 and wp :
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1) ifwg>1—c(l—wa):

both retailers decline to invest in the fixed cost, and in the following stage A will
be the only product available.

2) Tf 1 — Ll <y <1 — (1 — wa),

if F < (C(l_wg"‘(i:(clz)_wB))Q both retailers pay F' and sell both goods;
w w w w 2
lf c(1— 9/21 5312) B))* < F < c(1— 412) (012) B))

goods, and his competltor sells only A;

if > (wal - Coup)l

pays F, and both sell A.
3)If1— 1w <y <1-— —(1‘wA3)<2+02),

. —w 2_ C(l—w —w —w w Ci w
if F < (1—wa)?—2c(1 9(1{)g) B)+(1—wp)? (21— ?4) C2()12 B))?

, only one retailer invests F' to sell both

both retailers give up the selling of the new product: none

, both retailers pay F' and

sell both products;

lf (1—wy) —20(1—91211,4_)£;)—w3)+(1—w3)2 . (2(1—11}244)_—0(:2()12—1113))2 S F S (C(l_w‘&)__fz()lz_wB))
(1—wa)?

5 only one retailer invests F' to sell only B, and his competitor sells only A;

if > = w‘(“4) 3()1;”3))2 — (17;"‘)2, no retailer pays F, both sell only product A.

4)If1 - 229 <yp <1 - 1’% (this zone may exist only if wa > 1 — ¢),

it F< U= w3)2 (2(1_w?4)_c‘:2()12_w3 D® both retailers pay F and sell only B;

2

if 4= S’B)Z — ea- “’?4) C‘;()IQ we)® < < L (1—w?2:022()12—w3))2 - (l_gA)Q, only one retailer

pays F' to sell only B, his competitor sells only A;

w —wpg))? —wa)?
1fF> c(1— 214) 32()12 B))° (1 gA)

5)ifwg <1-— @ (this zone may exist only if wy > 1 —5),

if > 1_1”3)2 (I_SJAF, no retailer pays F', both sell only A;

if M <F< (1_1’3)2 — (1_3’“)2, only one retailer pays F', his competitor exits

the market. The monopolist retailer sells only product B;
if < % both retailers pay F' and sell only B.

, no retailer pays F', both sell only A.

A.4 Upstream choice: proof of proposition 2

In the first stage, the producer innovates if the profit she gets by selling the new
product is higher than I1%5, = %, the profit she gets with product A only. If she
innovates, her profit depends on the quantities sold by the retailers in stage 3. We
summarize here the producer’s optimal choices in equilibrium

(I F < 36(1 W) > and both retailers sell both

goods in the interior optimum. For such values of F) the chain of monopolies would

she innovates if and only if 2 < (
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innovate only if 2 < : downstream competition leads here to more innovation

(1+
than a chain of monopolies would offer.

(13) If 361(1 5 S F < ﬁ, the producer has to use a limit-pricing strategy

in order to 1nduce the two retailers to sell both goods each in equilibrium The

producer innovates if and only if 2 < 2 % 6F, with 2 Tc) 6F > (1 +C

F e [m, 161(1;36)] For such values of F), the chain of monopolies would innovate

only if Q < o575 downstream competition leads here again to more innovation than

for

a chain of monopohes would offer.
(130) If F > 16(1+

of the retailers to list the new product, the other retailer selling only the old one. In

, the producer sets the wholesale prices in order to induce one

that case, if ¢ < 1/2, the producer chooses a limit-pricing strategy, denoted AB, A
, such that one only of the two retailers invests F' and sells both goods, the other
selling only good A. This strategy brings about more profit than no innovation for
Q< % — 2F, which corresponds exactly to the fronteer of innovation in the
chain of monopolies case.

On the contrary if ¢ > 1/2, this strategy is no more possible for F' > =z » and the
best the producer can do is then to set prices inducing the retailers to specialize, one
of them paying F to sell only the new product B, and the other selling only A without
investing. This strategy always dominates'® the absence of innovation for fixed costs
such that the chain of monopolies would innovate, and even in a wider zone defined by
Q< QAP with QAF = 2F — =2 L S P4 (1-£), [F + & 50 Q48 > /E0=9 o,
In other words, for such values of F and ¢, downstream competition leads here to

more innovation than a chain of monopolies would offer.

A.5 Proof of proposition 3

If ¢ > 1/2, proposition 2 showed that for F' > ]5))6 5, the strategy to develop the
new product and set prices inducing the retailers to specialize dominates the strategy

without innovation for Q < QA48 = —2F — 7;—262 + iF + (1= £)y/F + 5. In the plan
(Q, F'), this fronteer intersects the F' axe in > > 1 ) for any ¢ > 1/2. Thus the
zone in which retailers’ specialization allows the development of the new product is

wider than the zone in which the vertically integrated monopoly would innovate for

such values of c.

19Notice that this particular pricing strategy is not necessary the optimal one, but it is enough to
show that the optimal stategy will lead to innovation in this zone.
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