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Abstract

We consider two manufacturers producing two symmetric and independent goods. They
sell them through two undifferentiated retailers (homogeneous retailers). Manufacturers
propose linear contracts. Before supply contracts are set by producers, retailers decide
whether to be a multi-product retailer by carrying the two goods or a single product retailer
and sell only one good. In this symmetric setting, we find asymmetric retail formats in
equilibrium, which results in lower total welfare compared to a situation where both retailers

would be multi-product retailers.
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1 Introduction

The issue of “power” in the marketing channels for consumer products has received considerable
attention in the literature (e.g., Messinger and Narasimhan (1995), Johnson (1988), Kadiyali et
al. (2000)). As Dukes et al. (2009) report, traditionally manufacturers decided product assort-
ment, and distributed all product lines and varieties through complying retailers.! However, this
conventional wisdom has changed nowadays, as it is well documented that the channel power
has increasingly shifted from the manufacturers to the retailers over time in such a way that
very often manufacturers have to adjust production lines in favor of the retailers’ orders.?This
is true not only for dominant multiproduct retailers (like for example Walmart, CVS, Target,
Amazon or Carrefour), but also for retailers with narrower product lines (such as Aldi) or spe-
cialized retailers (like for example Home Depot, Staples or Victoria’s Secret), who have also
the power to choose their product assortments. Regarding the size of the product assortments,
Rhodes and Zhou (2019) point out that, over time, many retailers have aggressively increased
the size of their product assortments with the aim to become one-stop shops. As they report,
"The Food Marketing Institute estimates that between 1975 and 2013, the number of products

in an average US supermarket increased from around 9,000 to almost 44,000. Nevertheless,

!See for example the European Commision Report (2005) on abuse of dominant position by Coca-Cola. It
describes how "the Commission’s investigation into Coca-Cola’s commercial activities, namely exclusivity related
practices, target and growth rebates and assortment related arrangements, identified competition concerns by-
and-large common to all three types of practices, namely the foreclosure of competitors, reduction of the variety
of choice for the consumer and, consequently, avoidance of downward pressure on prices. Evidence indicated that

one or more of the above practices existed in all the EC Member States, Iceland and Norway".

2Some of the reasons that have been cited to explain this increasing retailer power are: the intense competition
among manufacturers, the introduction of successful private label brands, the increased concentration at the retail
level, the use of advanced information technologies and the scarcity of shelf space due to a large number of new

product introductions (Kadiyali et al. (2000)).



and somewhat puzzlingly, in most retail markets large players like Wal-Mart or Amazon still
coexist with many smaller retailers whose product ranges are much narrower".?In this paper,
we want to provide a theoretical explanation for the observed successful coexistence of different
retail formats, which does not rely either on consumers’ preferences for one-stop shopping as for
example in Johansen and Nilssen (2016) and Rhodes and Zhou (2019), or on assortment costs,
as in Dukes et al. (2009), and it is not a consequence either of the existence of upstream market
power, like in Avenel and Caprice (2006). In our framework, the existence of different retail for-
mats in equilibrium arises from the retailers’ strategic incentives to reduce assortment, as a way
to shape their interaction with suppliers. We show that powerful retailers may have a strategic
incentive to reduce assortment as a way to foster competition between manufacturers for the
scarce shelf space, which shifts bargaining power to the retailer, resulting into better deals in the
intermediate market and so larger retailer’s profits. We show that, even if retailers are ex-ante
symmetric, they might end up offering different levels of assortment in equilibrium, which is
consistent with the well documented coexistence of different retail formats in the market.*

In our main model, we consider two suppliers producing two symmetric and independent
goods with linear demand. The goods are sold through two undifferentiated retailers that
compete a la Cournot in the final market. Trade between manufacturers and retailers takes
place through linear contracts. Before the linear supply contracts are set by the producers,

we allow the retailers to (independently) choose whether to be a multi-product retailer (selling

3Fernie et al. (2003) pp. 197 document, "....it is not surprising that Walmart chose Germany as its entry
market for Europe because of its strong discounter culture. This is reflected in its large number of hypermarkets
and hard discounters ...... that coexist with local markets. In France, the home of the hypermarket, large-scale
formats coexist with superettes and local markets, whereas in the UK and the Netherlands, fewer formats are

evident, with superstores and supermarkets respectively dominating their markets".

Igami (2011) provides empirical evidence of the the coexistence of different retail formats in the supermarket

industry in Tokyo.



both goods) or a single product retailer. Interestingly, we obtain an asymmetric equilibrium
with one multi-product firm and one single product firm. In order to understand the result,
suppose first that the two retailers are multiproduct firms. In this case, the two markets would
be completely separated and each producer would optimally charge the monopoly wholesale
price to each retailer. If one of the retailers decides to reduce its product assortment, becoming
a single product firm, it will choose the manufacturer offering the lowest wholesale price. This
leads the producers to compete for the single product retailer by reducing the wholesale prices
(up to the point at which the profits of the manufacturer supplying to the two retailers are
the same as the profits of the manufacturer supplying to only one retailer). Overall, the losses
from selling only one good are more than compensated by the fall in the wholesale prices, such
that becoming a single product retailer is profitable. Second, suppose now that both retailers
are single product. In this case, no equilibrium exists in which both retailers choose the same
supplier and so each retailer would end up selling a different good. But, in this situation, the
manufacturers do not need to compete for the retailers and it turns out that the equilibrium
wholesale prices would be again the monopoly wholesale prices. Therefore, the best response
of any retailer to the rival retailer remaining single product would be to become multi-product,
because as we have seen, mimicking the strategy of the rival would reduce the variety of goods
sold without benefiting from a lower wholesale price.

Interestingly, we show that the social welfare maximizing scenario would be the one with
two multiproduct retailers. Therefore, it turns out that in our setting, the strategic reduction
of assortment by a retailer is detrimental for society. This is the result of two effects of different
sign. On the one hand, the reduction of assortment reduces variety; on the other hand, it reduces
the wholesale prices. As the former effect is larger than the latter effect as far as total welfare

is concerned, the asymmetric retail formats equilibrium is welfare detrimental.



Another interesting issue that we address in the paper is the role that horizontal mergers play
in our setting. In particular, we analyze the profitability and welfare effects of both downstream
and upstream mergers. With respect to a retailers’ merger, we show that the merged entity would
commit to carry only one good. In this way, competition between manufacturers to attract the
unique retailer would reduce the wholesale prices to their marginal cost, which renders the
merger profitable. As far as social welfare is concerned, there is a trade-off: on the one hand,
the merger would have the positive effect of reducing the wholesale prices; on the other hand,
the negative effect of reducing both competition and variety. It is direct to see that the negative
effect dominates, so that a retailers’ merger would reduce social welfare in our setting.

Concerning a manufacturers’ merger, it would eliminate the retailers’ incentives to reduce
assortment: in absence of upstream competition, an assortment reduction by a retailer would
imply a reduction in variety without any reduction in the intermediate prices. We show that,
in this scenario, carrying two goods would be a dominant strategy for both retailers and the
unique equilibrium of the game. Interestingly, the retailers face a prisoner’s dilemma: both
retailers would be better off if they could credibly commit to restrict assortment and sell only
one good each because downstream competition would be lower in that case. Concerning social
welfare, there is also a trade off: on the one hand, a manufacturers’ merger prevents assortment
reduction by retailers but, at the same time, by eliminating upstream competition, it avoids a
reduction in the wholesale prices. We obtain that the positive effect on assortment dominates
the negative effect on the wholesale prices such that an upstream merger increases social welfare
in our setting.

In order to check the robustness of our results, we extend our main model into two different
directions. We consider first an extension with linear contracts and no price discrimination and,

second, a setting where retailers compete in prices. In both cases, asymmetric retailers in terms



of product assortment are obtained.’

The rest of the paper is organized as follows. Next, we review the related literature. Section
3 analyzes the benchmark model. Section 4 is devoted to merger policy. In Section 5, we extend
the main model to the cases of no price discrimination in the intermediate markets and price

competition. A final section concludes.

2 Related literature

The present paper contributes to the literature that studies the equilibrium determination of
retail formats. Two of the latest contributions into this direction are Johansen and Nilssen (2016)
and Rhodes and Zhou (2019). Although their approach is very different from ours (they both
rely on consumers’ preference for one-stop shopping), they also emphasize the possibility than,
in equilibrium, firms with different product assortment coexist in the market. In particular,
Rhodes and Zhou (2019) analyze the incentives of retailers selling different products to merge
and sell them in one place, reducing consumers’ search costs and providing them with one-stop
shopping convenience. They show that when search costs are sufficiently low, the equilibrium
market structure is asymmetric, with one multiproduct firm and two single product firms. On
the other hand, Johansen and Nilssen (2016) also study retailers’ incentives to merge in the
presence of consumers with preferences for one-stop shopping, which creates complementarities
between products in their setting and leads to lower prices after a big retailer is formed but may
also lead to improve its bargaining position with respect to producers. The authors find that
big stores are not formed when the retailers’ ex ante bargaining power is already high. When it

is not, they find that if one-stop shoppers are abundant, an asymmetric equilibrium exists with

’The case with price competition is special in that, due to the intensity of competition, the retailer that decides

to carry two goods only sells units of the good which is not sold by the competitor.



only one big retailer created.

Within the same branch of the literature, our paper is also related to Avenel and Caprice
(2006), Dukes et al. (2009) and Cong Pan (2019). The former paper considers an upstream
sector where two goods of different quality are produced and a retailing sector where two (undif-
ferentiated) retailers compete a la Cournot. If the upstream sector is competitive, both retailers
sell both qualities i.e. we have symmetric retail formats. However, if the high quality good is
produced by a monopolist which is relatively inefficient, they obtain that retailers sell different
qualities in equilibrium. Therefore, in their setting, it is upstream market power that may ex-
plain the presence of asymmetric retail formats downstream. Dukes et al. (2009), on the other
hand, explain the existence of asymmetric retail formats as a consequence of the incentives of
a powerful retailer to strategically reduce assortment depth in order to reduce assortment costs
and gain a competitive advantage over competitors that carry more products. In contrast, in
our paper, strategic assortment reduction arises from a desire to make manufacturers compete
for the scarce shelf space, in order to get better deals in the intermediate market. This explains
that, in contrast to Dukes et al. (2009), who analyze the case of one manufacturer and two
retailers, we extend their setting to two manufacturers and two retailers. Cong Pan (2019)
studies assortment decisions by a retailer that faces competition from the manufacturer’s direct
distribution channel. In this setting, the retailer may reduce assortment strategically to avoid
competing with the manufacturer in the same product lines.

Our paper is also connected with the literature on exclusive dealing with linear supply
contracts (notice that in our model, when a retailer reduces its product assortment, it is in fact
excluding one manufacturer). Within this literature, Mathewson and Winter (1987) focus on

the effect of exclusive dealing chosen by producers, in a setting with two manufacturers and one

bSee also Avignon et al. (2019), who analyze the impact of the formation of retailers’ buying groups on product

variety and profit sharing within a vertical chain with multi-product suppliers and capacity constrained retailers.



retailer. They show that exclusive dealing arises in equilibrium only if the manufacturers are
asymmetric enough. In a related paper, Gabrielsen and Sorgard (1999), using the same setting,
study the retailer’s incentives to require exclusivity.” The retailer chooses to take only one good
if the goods sold by the manufacturers are symmetric enough in terms of demand potential.
If the goods are very asymmetric, the auction type situation induced by exclusivity does not
constraint much the wholesale price set by producers and the retailer prefers to serve both goods.
In the present paper, we consider a setting with symmetric demands. For our particular case,
Gabrielsen and Sorgard (1999) obtain that the (unique) retailer always asks for exclusivity. With
two retailers, we obtain instead that only one of the retailers asks for exclusivity. Therefore,
comparing both papers, we could conclude that the incentives to ask for exclusivity decrease
when we add a second retailer competing in the downstream market.

Following with the literature on exclusive dealing, we should also mention Mauleon et al.
(2011) and Moner-Colonques et al. (2004), who study equilibrium distribution systems in a
setting with two retailers. In both papers, for the case of independent goods, they find that
there is no exclusion and both retailers sell both goods in equilibrium. Therefore, it seems that
the way in which we model the interaction between suppliers and retailers, where retailers do
not choose the products they want to carry but the number of goods they want to sell, increases
the incentives for exclusion.

Further developments show that there exist equilibria without exclusion if more complex sup-
ply contracts are considered (see for example Miklés-Thal et al. (2011) and Rey and Whinston
(2013)).

We next proceed to describe and solve the benchmark model.

"Similarly, Inderst and Shaffer (2007) study the advantage of single sourcing .i.e. the advantage to commit
to sell only one good from the two that are available. Dana (2012) builds on a similar idea to show that buyer

groups are profitable when their members are heterogeneous and commit to an exclusive purchase agreement.



3 Main model

Assume we have two manufacturers (1 and 2) producing goods 1 and 2 respectively. For sim-
plicity and as in Dukes et al. (2009), goods 1 and 2 are assumed to be independent.® Demand
for good i (i=1,2) is given by P; = a — @;, where P, and @Q); are respectively the price and the
quantity sold of good i. Goods are to be sold through two retailers (1 and 2) that compete a
la Cournot in the final goods market. Supply contracts are assumed to be linear and to sim-
plify things and without loss of generality for our purpose, we assume that there are neither
production nor retailing costs.

We study the following four stage game: in the first stage, retailers simultaneously and
independently decide how many goods to carry. In the second stage, suppliers simultaneously
and separately set the linear wholesale prices, that can be different for each retailer. In the third
stage, the retailers that have chosen to carry only one good decide which good to sell. Finally,
in the last stage, retailers decide how many units to buy from suppliers and how many units to
sell in the market.”

We will obtain the subgame perfect Nash equilibrium of the proposed game, solving it by

8Given this assumption, the results of our model would seem to be only applicable to the choice of assortment
breadth (number of product lines). However, we believe that the intuitions that explain our main result would
also be valid for the choice of assortment depth (number of varieties within a product line). In Dukes et al. (2009)
for example, even though the authors refer explicitly to the choice of assortment depth, they indeed consider
independent goods and argue that the incentives to strategically reduce assortment would be reinforced in their

setting when introducing the dimension of competition between varieties.

Tt is the same order of moves as in Marx and Shaffer (2010), except that we add stage 3 to let retailers that
have chosen to carry only one good to decide which one to sell. Another important difference is that they consider
only one retailer and general contracts whereas we consider two retailers and linear supply contracts. Marx and
Shaffer (2010) study a very different issue, namely, the role played by slotting allowances in retail markets and

their (anti) competitive effects.
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backward induction.

In the last stage, we have Cournot competition. In the third stage, the retailer with reduced
assortment will choose to sell the most profitable good. So we can go directly to solve the second
stage of the game where, given the assortment decisions made by retailers in the first stage, the
producers set the wholesale prices. We summarize the decision of the first stage with a vector,
where the first (second) component stands for the number of goods that retailer 1 (2) decides
to carry.

If the decision in the first stage amounts to (2,2), i.e. both retailers decide to become
multiproduct firms, the results of the game are well-known. In this case, the markets are
completely separated. If w;, represents the wholesale price that producer i offers to retailer k,

we have that producer i chooses the wholesale prices to maximize:

Maz [wﬂ <a 2wi1 +wi2> 4w <a2wi2 +wi1>] ’

Wit Wiz 3 3

where the expressions in brackets are the equilibrium Cournot outputs of retailers 1 and 2 (and
producer i’s intermediate demands of good i) as a function of the wholesale prices charged by
producer i to retailers 1 and 2. It is straightforward to see that the optimal wholesale prices are
w# = w¥ = 2. Each producer gets II7? = %f and each retailer, taken into account that they
sell two goods, 112 = % (the proof is included in Appendix 3).

If retailer 2 decides not to carry any good, retailer 1 becomes a monopolist retailer (this
scenario is similar to the one with a retailers’” merger). If retailer 1 decides to carry only one
good (1,0), we have that competition between producers to be patronized by this retailer would

drive the wholesale prices to zero. Therefore, we have that producers obtain zero profits and

retailer 1 the monopoly profits in one market H}QO = “742. On the other hand, if retailer 1 decides

11



to carry two goods (2,0), markets are completely separated. In this case, producer i maximizes:

Max [wﬂ <a—wi1>] .
Wi1 2

The optimal wholesale price is w% = 2. Each manufacturer obtains 112" = % and retailer
1 H%O = %2. An interesting implication of these results is that if retailers merge, they would

optimally decide to reduce assortment, i.e. to carry only one good. Also the comparison be-
tween scenarios (2,2) and (2,0) shows that downstream competition, by reducing the double
marginalization problem, increases upstream profits.

Next, we analyze the two remaining subgames: (1,2) and (1,1). In both cases, we have that
both retailers are active but assortment has been reduced.

In the subgame (1,2) we have that, by reducing assortment, retailer 1 achieves a reduction in
the wholesale price. In equilibrium, we obtain w11 = w21 = ¢ and wiz = wey = § (see Appendix
1). Upstream firms offer the standard wholesale price § to the retailer that offers two goods.
Regarding the single product retailer, producers compete to be the one patronized by this firm
by reducing the wholesale price. This process ends at w = %, namely, the wholesale price at
which the upstream firm that serves the two retailers earns the same profit as the upstream
firm that sells to only one retailer. The retailer that only sells one good gets I}, = (%)2
and the multiproduct retailer I1%, = (%)2 + (1%)2 Given that IT}, > II%, we conclude that
specialized shops are more profitable than generalist shops. The reason is that in our setting,
the introduction of additional product lines comes at the cost of higher wholesale prices.

The last subgame to be analyzed is the one in which both retailers have restricted their
assortment (1,1). In this scenario we have that, in equilibrium, each retailer sells a different
good and they pay a wholesale price of ¢ (see Appendix 1). It is as if both markets were
separated and producers distributed the goods through only one retailer. Each retailer gets
my = (4)"

12



The following payoff matrix describes the game in the first stage. Although retailers can
choose not to carry any good, this option has not been included in the matrix because it is a

strictly dominated strategy.

1\2 | 2 1
2 | %% (4)*+ () (2)°

L@@+ ®) @)

Given the above payoffs matrix, it is direct to compute the first stage equilibrium, that we

summarize in the following proposition:

Proposition 1 Under linear wholesale prices, we obtain asymmetric retail formats in equilib-

rium: one retailer decides to carry only one good and its rival prefers to carry the two goods.

Therefore, in equilibrium we find otherwise symmetric retailers offering different assortment
breadth, which is consistent with what we observe in many retail markets.'® The intuition for
the result is the following: first, suppose that the two retailers are multiproduct. In this case,
the two markets would be completely separated and each producer would optimally charge the
monopoly wholesale price to each retailer. Suppose now that one of the retailers decides to
reduce its product assortment and become a single product firm. The producers will still charge
the monopoly wholesale price to the multi-product retailer. As far as the single product retailer
is concerned, this firm will decide to choose the manufacturer who offers its good at the lowest

wholesale price. This leads the producers to compete to be the one patronized by the single

0Given that we assume that both retailers decide on assortment simultaneously, we obtain two asymmetric
equilibria in the first stage of the proposed game. We could of course select anyone of these equilibria by just
assuming that one of the retailers is dominant in the market and has the capacity to choose the number of goods
to carry in advance, as a leader (this assumption would be similar to the one used in Dukes et al. (2009). The

leader would then choose to reduce assortment and the follower would be a multiproduct firm, carrying two goods.

13



product retailer by reducing the wholesale prices up to the point at which the profits of the
manufacturer supplying to the two retailers are the same as the profits of the manufacturer
supplying to only one retailer. In equilibrium, it turns out that the reduction in the wholesale
price is so important, that becoming a single product retailer is profitable. The losses from selling
only one good are more than compensated by the fact the that the wholesale price that the single
product retailer pays is much lower than the monopoly wholesale price that it would pay when
carrying the two goods. Second, suppose now that both retailers are single product. In this
case, no equilibrium exists in which both retailers choose the same supplier, which would exclude
the other supplier from the market. The reason is that, given that the goods are independent,
the excluded supplier could always find a suitable reduced wholesale price to attract one of
the retailers. Then, in the market configuration with two single product retailers, each retailer
would end up selling a different good. But, in this situation, it turns out that the equilibrium
wholesale prices would be again the monopoly wholesale prices. Therefore, the best response
of any retailer to the rival retailer remaining single product would be to become multi-product,
because as we have seen, mimicking the strategy of the rival would reduce the variety of goods
sold without benefiting from a lower wholesale price.

Apart from obtaining asymmetric retail formats in equilibrium, we have seen that the spe-
cialized retailer obtains more profits than the multi-product retailer. Despite offering a narrower
product breadth, the specialized shop is able to reach a higher profitability, because it obtains
lower wholesale prices by making suppliers compete against each other. This advantage in terms
of wholesale prices may help to explain that the "old model" of multi-product retailers seems
to be less profitable nowadays. This may also explain the success of hard discounters, as Aldi

or Lidl, that offer a narrower assortment than supermarkets.'' However, as we will see in Sec-

"' [Hard-discounters] "offer much fewer categories of goods, and stock a limited selection of items-typically

fewer that 1.400 stock-keeping units (SKUs), compared to the 15000+ items carried in most supermarkets or the
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tion 5.1., this result on profitability may be reversed when non-discriminatory tariffs apply in
the intermediate market. Therefore, our results suggest that whether specialized or generalist
shops are more profitable may, at the end of the day, depend on the regulatory context in the
intermediate market.

Concerning social welfare, it is easy to show (see Appendix 3) that it is maximized in the
scenario with two multiproduct retailers. Therefore, it turns out that the strategic reduction
of assortment is detrimental for society. This is the result of two opposing effects. On the one
hand, the reduction of assortment reduces variety; on the other hand, it leads to a wholesale
prices cut. As the former effect is larger than the latter as far as total welfare is concerned, the

asymmetric retail formats equilibrium is welfare detrimental.

4 Merger policy

At this point, it seems interesting to analyze whether and how the retailers’ strategic incentives
to reduce assortment, that we have identified in our benchmark model, are affected by either a
retailers’ merger or a manufacturers’ merger. More generally, we aim to study the profitability
and welfare effects of such mergers with the aim to derive the optimal merger policy.

As we have already mentioned, if the retailers decided to merge, they would decide to commit
to carry only one good. In this way, competition between suppliers to be patronized by the
unique retailer would drive the wholesale prices to zero. The merged firm would get (‘—21)2, which
is higher than the joint profits of the merged firms pre-merger i.e. the merger is profitable. As
far as social welfare is concerned, there is a trade-off: on the one hand, the merger has the
positive effect of reducing the wholesale prices; on the other hand, it has the negative effect of

reducing both competition and variety. It is direct to see (see Appendix 3) that the negative

80.000+ items in a WalMart supercenter." (Cleeren et al. (2010) p.456.)
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effect dominates, resulting in a welfare detrimental merger.

Next, we study the case in which suppliers merge and retailers remain independent. In
this case, as the merger eliminates competition upstream, the monopoly producer would charge
wholesale prices w11 = w2 = wo1 = Wyy = % in all the scenarios.'? But this implies that
the retailers’ incentives to reduce assortment no longer exist: with an upstream monopoly, an
assortment reduction by retailers implies a reduction in variety without any reduction in the
intermediate prices. Next, we present the payoff matrix of the assortment game played by the

retailers under upstream monopolization. Observe that in scenario (1,1), given the wholesale

prices, the retailers would decide to sell different goods.

1\2 | 2 1
a® a? @ | d® d?
2 187 18 36+16’36
a2 a2 a? | a? a2
1 36’36+16 167 16

It is direct to see that carrying two goods is a dominant strategy for both retailers and
the unique equilibrium of the game, i.e. independent retailers in this setting would not restrict
product assortment. It is a prisoner’s dilemma situation because both retailers would obtain
more profits if they could credibly commit to restrict assortment and sell only one good each, as
downstream competition would be lower in that case. Moner-Colonques et al. (2011) also show

that, if demands are not very asymmetric, retailers would choose to carry overlapping product

12The only case where this result is not obvious is in scenario (1,1). In this subgame, we should compare the
profits of the upstream firm when each retailer sells a different good and when both retailers sell the same good,
such that competition between retailers reduces the double marginalization problem. In the former case, the
optimal wholesale prices are w11 = wiz2 = w21 = Waz = % With these wholesale prices, retailers will decide to sell
different goods and the upstream firm would obtain 2 (a—;%) 5= % . In the latter case, the optimal wholesale

prices are, for example, w11 = wiz2 = a and w21 = wa2 = % and the upstream firm would obtain, in this case,
a—a

2 (—31) 3= %. Therefore, the upstream firm is better off when each retailer sells a different good i.e. with

wholesale prices w11 = wiz = w21 = Wwaz = 5.
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lines.

In this setting with a monopolist manufacturer, if retailers merge, they would not restrict
assortment, as this strategy would not affect the wholesale prices, that are set by the upstream
firm equal to § in any case. The merger would have the only effect of reducing competition,
which explains that it would increase firms’ profits and reduce total welfare.

Now we turn our attention to the effect of an upstream merger on total welfare. Given that
a retailers’ merger reduces welfare both under upstream competition and upstream monopoly,
we can focus on the effects of an upstream merger when we have independent retailers. On
the one hand, it has the negative effect, common in many papers, of (weakly) increasing the
wholesale prices (see, for example, Horn and Wolinsky (1988), lozzi and Valetti (2014) and
Milliou and Sandonis (2018). On the other hand, in the present paper a new positive effect of
an upstream merger arises, namely, that it prevents the restriction of assortment by retailers,
which would otherwise reduce competition and variety. Interestingly, we obtain that the positive
effect on assortment dominates the negative effect on wholesale prices such that an upstream
merger increases social welfare in our setting. From a policy perspective, it is important to
notice that upstream mergers and downstream mergers thus lead to very contrasted results in
terms of total welfare when product assortment choice by retailers is taken into account: while a
retailers’ merger results in lower total welfare, we have shown that total welfare increases when
a manufacturers’ merger occurs. Next proposition summarizes the optimal merger policy in our

setting.

Proposition 2 The welfare mazximizing merger policy should forbid a retailers’ merger and

should approve a manufacturers’ merger.

Notice that the result that a manufacturers’ merger is welfare improving in our framework

is in contrast with the result in Milliou and Sandonis (2018), where it is shown that a manufac-
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turers’ merger is anticompetitive. The reason for this negative result in Milliou and Sandonis
(2018) is that in their setting, the manufacturers decide not only the wholesale prices but also
how many varieties to produce, that is, manufacturers keep the complete channel power. They
show that even in the cases in which a manufacturers’ merger increases variety, this is not enough
to compensate the anticompetitive effects of the higher wholesale prices set after the merger. In
the present paper however, where the channel power has shifted from the manufacturers to the
retailers, a manufacturers’ merger, by eliminating upstream competition, reduces the retailers

incentives to restrict product assortment, which explains our result.

5 EXTENSIONS

5.1 No price discrimination in the intermediate markets

In the previous section, producers were allowed to charge different wholesale prices to retailers.
It seems interesting also to analyze a situation in which the competition authorities forbid price
discrimination in the input markets.'”®> Notice that, with no price discrimination allowed, a
retailer may be less interested in reducing its product assortment because it knows that any
reduction in the wholesale price has to be shared with the competing retailer.

In the subgame where no retailer has reduced assortment, namely, subgame (2,2), the equi-
librium of the previous section involved no price discrimination. Therefore, forbidding price
discrimination does not change the equilibrium.

In the subgame where both retailers have reduced their assortment, scenario (1,1), in the
previous section we found an equilibrium without price discrimination wi; = w1 = wie =
wao = 4. It should also be an equilibrium now, because forbidding price discrimination can not

increase the profits of deviations. In order for a producer to be able to supply to both retailers,

3For example, the Robinson-Patman Act 1936, forbade price discrimination in the input market.
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it should be willing to reduce its wholesale price to §, but this deviation does not increase its
payoff. Therefore, forbidding price discrimination will not change the equilibrium payoffs in this
case either.

Things change dramatically when only one retailer, say 1, has reduced its assortment, that
is, subgame (1,2) for example. In this case, producers have to compete for the capacity of
retailer 1, without the ability to grant this firm particular discounts. The situation is similar
to Varian (1980), where firms face both locked-in and informed consumers. As in this case,
no pure strategy equilibrium exists in the pricing stage. Let us elaborate more on this issue.
Suppose, for example, that upstream firm 2 sells only to retailer 2. In this case, it will optimally

a2
8

make profits & by setting a wholesale price 4. Clearly, a firm will never make lower profits in
any equilibrium. Upstream firm 1 setting a wholesale price § — ¢ is not an equilibrium because
upstream firm 2 would have an incentive to undercut its rival in order to sell to retailer 1 also,
unless upstream firm 1 sets a wholesale price w1 < ¢ such that 2w;(“5%) = %2, that is, such
that both firms make the same profit (though at different wholesale prices) and upstream firm
2 has no incentives to undercut. Solving for w; the previous equation we get w; = §. However,
the pair of wholesale prices (§, §) is not an equilibrium either, because upstream firm 1 would
have an incentive to increase its wholesale price up to ¢ — ¢, so that it still sells its good to
retailer 1 but gets more profits.

Although there is no pure strategy equilibrium as we have seen, it is easy to characterize a

symmetric mixed strategy equilibrium. The next lemma describes such equilibrium.

Lemma 1 Under no price discrimination, when only one retailer has reduced its assortment,
producers randomize their wholesale prices in equilibrium according to the following distribution

function:
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0 if —
1 w<4
3a? a a
F(w) = 2 < =z
N T g PR R
a
1 if w> =
i w_2

First, concerning the support of theK distribution, it is very intuitive that the equilibrium
support is given by [$,5]. The reason is that in a mixed strategy equilibrium, the expected
profits of the upstream firms must be constant at any wholesale price in the support. Therefore,
the upper bound of the support cannot be above § because, no matter the wholesale price
chosen by the rival, any upstream firm could get more profits by setting a wholesale price §.
Similarly, the lower bound of the support cannot be below ¢ because, no matter the wholesale
price chosen by the rival, any upstream firm could get more profits by setting a wholesale price
%. Second, concerning the equilibrium distribution function, we can derive it by imposing the
constant expected profit condition for any wholesale price in the support and taking into account

that the expected profits must be equal to %2. Formally, we have to impose:

a—w a—w CL2

)+ (1= F)e(*52) = &

Solving for F'(w), we obtain the above equilibrium distribution function.

In order to be able to solve the first stage of the game, we still have to calculate the expected
profits obtained by retailers when only retailer 1 reduces assortment, that is, the subgame (1,2).
We assume that the wholesale prices are realized at the beginning of stage 3. In stage 3, retailer
1 will choose to sell the good whose wholesale price is lower. Then, it will pay the minimum
of the two wholesale prices and we know that the distribution of the minimum is given by
1 — (1 - F(w))?. Retailer 2 will sell as a monopolist the good whose wholesale price is higher.
Then, it will pay the maximum of the two wholesale prices and we know that the distribution of

the maximum is given by (F(w))?. Taking this into account, the expected profits of the retailers
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are given respectively by:

a/2 _ _ w 2 a— w 2 a2 a2
ERlz//4 o(1 (18wF( ) )( ; ) dw = = (10g[256/3] — 4) > T2 and
PRI F@)) fa—w\P, [P OFW)D) fa—w\?,
ERy = /¢1/4 ow < 3 >dw+/a/4 o < 5 )dw—
= CLZ(44 +log[243/4%%)) > ;L;-

Given the above computations, the payoff matrix of the game played in Stage 1 is the

following:
1\2 | 2 1
2 |« (44 + log[243/42)), < (log[256/3] — 4)
1| 2 (log[256/3] — 4), & (44 + log[243/4%2)) | &, =

It is direct to compute the first stage equilibrium, that we summarize in the following propo-

sition.

Proposition 3 Under no price discrimination, in equilibrium we still have an asymmetric out-
come: one retailer decides to carry only one good and its competitor prefers to carry the two

goods.

An important difference with respect to the case of price discrimination of the previous
section is that now, given that price discrimination is not allowed, the specialized firm earns less
profits than the generalist retailer. The reduction in the wholesale prices obtained by restricting
assortment is so important however, that it is the optimal strategy, even though the price cuts
have to be shared with the competitor. Notice that the expected minimum wholesale price is
0.292a and the expected maximum price is 0.355a. They are much lower than §, the wholesale
price retailers would pay in the subgames (2,2) and (1,1).

The next thing we have to check is the effect of a retailers” merger on social welfare and

profits in this setting without price discrimination. The situation under a merger is like the
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one we had with price discrimination: the merged entity will choose to restrict assortment in

order to drive the wholesale prices to zero. Social welfare in this case is % and the profits
of the merged retailer (%)2(see Appendix 3). With independent retailers, in equilibrium only
one retailer restricts assortment. In this case, the expected profits of retailers are lower than
(‘—2‘)2 and, therefore, the merger is profitable. Concerning the competitive effects of a retailers’

merger, we can see the expected social welfare with independent retailers is given by the following

expression, where K (X) stands for social welfare if total sales amount to X:

a/2 o1 — (1 — F(w))?) 2(a — w) a/2 O(F(w))?) a—w - a2 342
/a/4 ow K < 3 ) dw‘l‘/a/4 0 K < 5 ) dw = 6=4(68—log[232243]) e

Therefore, it turns out that a retailers’ merger is profitable and reduces social welfare.

5.2 Price competition downstream

In this Section, we extend our benchmark model to consider the case in which retailers compete
in prices, that is, competition between retailers becomes more intense. As usual, we assume
that when two retailers set the same price for the same good, it is the retailer with the lowest
wholesale price that gets all the demand. On the other hand, if both retailers face the same
wholesale price and set the same final price, they are assumed to share demand equally.

Notice to start that in the subgames in which the retailers do not compete, the equilibrium
will be as the one we obtained in Section 3. These are subgames (0,1), (1,0), (2,0) and (0,2).
Thus, we have to analyze only the remaining possible scenarios, (2,2), (1,2), (2,1) and (1,1) in
which retailers do compete.

Subgame (2,2) is the one in which the difference between quantity competition and price com-
petition is most remarkable. With two retailers and price competition, double marginalization
is not an issue: upstream firms set the monopoly wholesale price ($) and Bertrand competition

between retailers leads both firms to set prices equal to 3. Therefore, upstream firms are able
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to extract the full monopoly profits in this case.

In subgame (1,1), we have the same situation that we had in Section 3. Each retailer sells
a different good and they pay a wholesale price equal to § (see Appendix 2). It is like if both
markets were separated and producers distributed the goods through only one retailer.

Subgame (1,2) is the most interesting case because retailer 1, by restricting assortment,
obtains a reduction in the wholesale price. Equilibrium wholesale prices are given by: w1 =
wyy = ¢ and wip = woy = § (see Appendix 2). Upstream firms offer a standard wholesale price
2 to retailer 2 and they compete for retailer 1 by lowering the wholesale prices. The process
stops at w = ¢, when the supplier chosen by retailer 1 earns exactly the same profit than the
rival supplier. Given that retailer 1 faces a lower wholesale price than retailer 2, the latter firm
does not sell any quantity of the good sold by retailer 1. Therefore, although retailer 2 has
the physical capacity to sell two goods, it only sells a positive quantity of the good not sold by
retailer 1. As a consequence, retailer 2 obtains the same profit in (1,2) as in (1,1). In both cases,
it is the only seller of a good with a wholesale price equal to 3.

The assortment game played by retailers 1 and 2 in the first stage is represented by the

following payoff matrix.

1\2 | 2 1
2 2
2 |00 |22
1 |2 a|aa
816 167 16

It is direct to see that there exist three equilibria: (1,2), (2,1) and (1,1). The first two
equilibria correspond to the ones obtained when retailers compete in quantities. Under price
competition, however, (1,1) is also an equilibrium: carrying an additional good does not increase
a retailer’s profits because it would pay the same wholesale price and would make identical sales.

Recall that, in the subgame (1,2), retailer 2 only sells in equilibrium the good not sold by retailer

23



1. However, if we refine the equilibria using Pareto-dominance (for the retailers), only equilibria

(1,2) and (2,1) survive. Next Proposition summarizes this result.

Proposition 4 When retailers compete in prices, the Pareto undominated equilibria of the as-
sortment game for the retailers are asymmetric, with one multiproduct and one single product

retailer.

As a corollary of the previous result we can argue that the central result of our paper, namely,
explaining the coexistence of different retail formats in terms of product assortment, seems to
be robust with respect to the type of market competition being Cournot or Bertrand.

A final step in this section would be again to evaluate the welfare consequences of a retailers’
merger. Not surprisingly, we find the same result than under quantity competition. Regardless
of the equilibrium played without the merger, it turns out that a retailers’ merger is profitable

and reduces social welfare (see Appendix 3).

6 Conclusions

In this paper, we have studied the incentives of powerful retailers to reduce product assortment as
a way to shape the retailers’ interaction with suppliers. In particular, by reducing assortment,
a retailer fosters competition between manufacturers for the scarce shelf space, which shifts
bargaining power to the retailer, resulting into better deals in the intermediate market and so
larger retailer’s profits. In this way, we have shown that otherwise symmetric retailers may
end up carrying different assortments, which is consistent with the well documented coexistence
of different retail formats in many real retail markets. Interestingly, the incentives to reduce
assortment are lower in a setting with two retailers competing in the downstream market than

in a setting with a monopolist retailer. As a result, one important consequence of a retailers’
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merger in our setting is that it reduces the variety of goods available to consumers. This effect
should be taken into consideration when evaluating the welfare consequences of mergers.

We have considered a model with two goods and two retailers. Both goods are sold when we
have a duopoly in the retailing sector. When the retailers merge, however, the merged entity
optimally decides to sell only one of the goods. If in order to approve the merger the antitrust
authority imposes that both goods have to be sold, the merger would become unprofitable.
Therefore, it is the ability to de-list one of the goods they were selling before the merger what
renders the merger profitable. De-listing increases competition between suppliers and reduces
the wholesale prices. Nevertheless, even if the antitrust authority imposes that no de-listing
may take place after a merger, the merger would reduce welfare because of its negative effect on
competition.

When studying the consequences of retailers’ mergers, the literature has mainly focused on
their effects on final prices (see Argentesi et al. (2016) for an exception) ignoring their possible
effects on other non-price variables. The present paper shows that knowing the evolution of
prices may not be enough to predict the evolution of welfare. Indeed, in our model a retailers’
merger reduces the price. The merged entity obtains a reduction in the wholesale price that
translates into a lower final price of the good it sells. However, this reduction in the wholesale
price is obtained precisely by restricting product assortment, committing in this way to sell only
one of the goods. Therefore, after the merger only one good is available to consumers, whereas
two goods were available in duopoly. It turns out that the negative effect on variety is stronger
than the positive effect on prices so that the merger reduces welfare.

Although the benchmark model considers that retailers compete a la Cournot, most results
still hold when retailers compete a la Bertrand. In particular, the result that only one of the

retailers restrict assortment in an asymmetric equilibrium in duopoly and that a retailers’ merger
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reduces welfare. However, as competition is more intense under price competition, social welfare
is higher in duopoly when retailers compete & la Bertrand than when they compete & la Cournot.
Therefore, the welfare loss produced by the merger is higher under price competition.

In order to model the well documented empirical fact that the channel power has increasingly
shifted from manufacturers to retailers, we have assumed along the paper that retailers have
the power to commit to their product assortment but still, the supply contracts are set by
suppliers. It seems interesting to discuss the consequences of assuming that retailers have also
some bargaining power to negotiate the wholesale prices, as it seems to be the case in many
retail markets.'* This could be done in the context of our model by modifying stage two. We
could assume that after the product assortment choices are made, supply contracts are chosen by
suppliers with probability A and by retailers with probability 1 —A. Therefore, in this setting, the
higher A, the higher the bargaining power of suppliers and we could analyze how the assortment
choices depend on A. It is very intuitive that it would be in the interest of the retailers to
restrict assortment whenever A is high enough. This would resemble a result in Inderst and
Shaffer (2007), where single sourcing is the optimal strategy for retailers if the bargaining power
of manufacturers is high enough.

All the analysis in this paper has relied on the assumption of linear supply contracts. A
natural extension would be to consider non-linear supply contracts as, for example, two-part
tariffs. The important difference between the two cases is that under linear contracts, producers
value retailers competition because it reduces the double marginalization problem. This is
not the case with two part-tariff contracts as, in this case, a producer would obtain the same
profits with either one or two retailers. So we expect that there would be less competition among

suppliers to be patronized by retailers under two-part tariff contracts than under linear contracts.

"For example, Fishman (2006) reports that dominant retailers (most notably Walmart) are also known to use

their power to negotiate more strongly on wholesale price and delivery terms.
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And this could lead to significantly different results in terms of the assortment decisions taken
by retailers. The formal analysis of bargaining power and the introduction of more complex

contracts in our setting are left for future research.

7 Appendix

7.1 Appendix 1 (competition in quantities)

The subgame (1,2).

Proposition 5 wy; = wo = % and w1y = Way = % are the equilibrium wholesale prices in the

subgame (1,2).

Upstream firm i can always obtain %ﬁ by choosing w;1 = a and wy = 5. If in equilibrium
upstream firm i is not chosen by retailer 1, we have wj; = §. Then, we obtain the optimal
wholesale prices of upstream firm j if it sells to 1, given w;; and wi2 = §. We assume that, in
case of indifference, retailer 1 chooses upstream j. Upstream j solves the following maximization
program, where it maximizes its profits subject to the constraint that retailer 1 prefers to choose

upstream firm j rather than upstream firm i:

a — 2wj1 + wjo a — 2wjz +wjr
%?,ijzf(wjlaij) = Whn <#> + wja <#>

St<a2wj1+wj2>2 - <a—2wi1+%>2
o 3 - 3

wjt, wje > 0

5For an analysis of multilateral interlocking relationships, allowing for any distribution of bargaining power

and complex (secret) contracts see Rey and Vergé (2019).
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The maximization problem can be simplified and rewritten as:

a—2w;i1 +wjg a— 2wig +wi
) = o (R )y (R

a
s.t. — (CL —2w; + 5) > —(CL — Qwﬂ + wjg)
wjt, wje > 0

We can now write the Lagrangian function Z:

J = f(w“,wig) + A (—(CL —2w;1 + g) +a— Qwﬂ -I—ij) .

Then, the Kuhn-Tucker conditions are given by (k =1,2):

oz oz
Dy = wjr > 0 and wjk@wjk 0
oz oz

=0.

> > =
> 0 A>0 and)\a)\

EX
Then, we have to find values for the wholesale prices and the Lagrange multiplier that satisfy

these conditions. Asssume that the solution is such that wholesale prices are positive, then

0z
= 0. We solve the system of equations formed by:
8wjk
07 07 0z
dwn owp oA
We obtain two solutions:
wj1 = wﬂ:g and \ =
a a — 2w;
wj1 = Wi,Wj2 = and \ = 3

0z
The first one satisfies >N > 0 only if w;; > % and the second one satisfies A > 0 only if w;; < %.

Both solutions coincide if w;; = 5 Summarizing, the optimal wholesale prices for firm j are

a . a a . a
Wji1 = Wiz = 5 if wiyp > 5 and Wil = Wj1, Wj2 = 5 if wy < 5
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So, in equilibrium, both upstream firms will charge % to retailer 2 (w12 = wee = §) and the
same wholesale price w to retailer 1 (w13 = w9y = w). To obtain the equilibrium value of w,
we have to impose the condition that the producer supplying to two retailers obtains the same
profit as the producer supplying to only one retailer i.e.:

(B ) (2)

37“. We can disregard the second solution

This equation has two solutions w = § and w =
because the upstream firms would have incentives to lower the wholesale price to §. Then, in
equilibrium, we have that w11 = wo; = § and w1z = woe = 3.
The subgame (1,1).

Proposition 6 In the subgame (1,1), each supplier sells to a different retailer at a wholesale

. a
price equal to 5
The claim is is proved throught the following 3 Lemmata:
Lemma 2 There is no equilibrium in which both retailers choose the same supplier.

If supplier j is chosen by both retailers, then the wholesale prices chosen by j should be
lower than the ones chosen by i. Nevertheless, we can see that this cannot be an equilibrium,
because 7 has a profitable deviation. We distinguish two cases depending on whether j sets the
same wholesale prices to both retailers (Case 1) or not (Case 2).

Case 1:

a>wi12wi2>wj1:wj220.

This cannot be an equilibrium because ¢ has a profitable deviation, namely w;» = a and w;; =
wj1 + €, where 0 < e < %’—1 In this case, retailer 2 chooses supplier j and retailer 1 chooses

supplier i, because

a—wj1—6>a—wj1
2 3
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Then, supplier i makes positive profits and the deviation is profitable.
Case 2:

a>wi12wi2>wj1>wj220.
This cannot be an equilibrium because i has a profitable deviation, namely w;s = a and w;; =
wj1. In this case, retailer 2 chooses supplier j and retailer 1 chooses supplier i, because

a — wj1 S a—2wj1—|—wj2
2 3 )

Then, supplier ¢ makes positive profits and the deviation is profitable.

Lemma 3 There is no equilibrium in which the suppliers sell the good to retailers at a wholesale

price different from 5.

For Lemma 2, it should be the case that each retailer chooses a different upstream firm and
makes positive sales. We first show (by contradiction) that the equilibrium wholesale prices paid
by the retailers cannot be below 3.

Consider an equilibrium vector of wholesale prices, with matches (k,7) and (I, 7) and wy, <
wj < 5. This yields profits of wi (%‘k) to upstream firm i. We show next that upstream
firm ¢ has a profitable deviation. We distinguish two cases: (i) a — 2w;i + wj > 0 and (ii)
a — 2wjg + wj; < 0.

In case (i), let us consider a deviation by firm i to w}, = a and w) = wj + ¢, where
0 < e < min{§ — wy, w’;ﬂ’—l} In this subgame, retailer & would choose upstream firm j

(dominant strategy) and, therefore, retailer [ would match with firm 4, because

a—2w;p+wj

2
(aw;l>2> a—wﬂ—( 3 ) :<a—2wﬂ+wjk>2‘

2 2 3

/

As a consequence, w, (%) > Wip (%‘k) and the deviation is profitable.
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In case (ii), upstream firm 7 could increase its payoff by setting w), = § and w), = a. In
this case, retailer [ will still match with upstream firm j and retailer k£ with upstream firm ¢,
because it would obtain zero profit by choosing j. Therefore, the profits of the upstream firm ¢

2 s
would be & > w;y, (=54k ).
Second, we show that the equilibrium wholesale prices can not be above 5. Let consider an

equilibrium vector of wholesale prices, with matches (k,4) and (I, j) and wg, > §. This implies

a — Wik 2> a — 2wjg + wj 2
2 - 3

Upstream firm 7 could increase its payoff by setting w;, = ¢ and w) = a. In this case, the

that

matches will remain because

a_2> a — w;y 2> a — 2w +wj 2
16 2 - 3

) > Wik (a wlk).

Hence, the deviation would be profitable, as w;, (a
Third, we show that the equilibrium wholesale prices paid by retailers can not be such that
one retailer pays § and the other pays less than §. Consider an equilibrium vector of wholesale

prices with matches (k,7) and (I, ) and w, < wy = 4. This implies that:

2 a 2
a — Wik > 37 — ijk
2 - 3

To prove that upstream i has a profitable deviation we distinguish two cases:

3a_ o, \2
Case 1: (%)2 > (#) . Upstream firm ¢ can increase its payoff by setting w), = a

. dwjp—3
and w), = wi + €, where 0 < ¢ < min{§ — wi, —w”—w““} In this subgame, retailer | chooses

upstream j and retailer ¢ upstream k, because:

2
4w, —3w;
oy, [ Wik —OWik 2
a—w 2 a — Wik ( 3 ) 3_¢172w.k
ik > — 2 J

2 2 3

31



As wl, (%) > wi (2=5%% ), the deviation is profitable.

2
w2 3a_ oy, .. . . .
Case 2: (“ ;”““) = ( 2— Ik ) . This implies that w;, < w;;. Upstream firm 7 can increase
3a—3wik—2w ik

its payoff by setting w}, = a and wj, = wix + €, where 0 < ¢ < min{§ — wijx,———35—="}. In

this subgame, retailer k chooses upstream firm j and retailer [ would match with firm ¢, because:

2
3a—3wip—2w;
a—wy 2 a_wik_(a w:f wk) Wik \ 2
e (1 )
2 2 3

As wj, (%) > Wik (M) the deviation is profitable. Observe that 3a — 3w, — 2w, > 0,

because wj, < w, < 4
a . . )
Lemma 4 w3 = wig = wo1 = Wog = 5 is an equilibrium in the subgame (1,1).

Given these wholesale prices, retailers will choose different suppliers in Stage 3 (they obtain
the monopoly profits whereas they would obtain the duopoly profits when selecting the same
upstream firm). Given that it serves only one retailer, supplier ¢ maximizes profits by setting a

2
_ a _ .
wholesale price equal to —, because arg max ﬁ%& = §. This yields profits of %. Therefore,
w

2
the only deviation we have to check is whether this supplier can increase profits when attracting

both retailers by reducing the wholesale prices. In this case, its maximization program is given

by:

CL*QUI + w a — 2w + w;
v f (Wit win) = < ~ Z2>+wz’2 <#>

3
a — 2wt +wip \°
T | — >
St( 3 ) = 4

a — 2wip +wip \°
3

W;1, W52

M

|
~~
NS
~—
o

v
o

The first two restrictions refer to the fact that both retailers should obtain at least the same
profits by choosing supplier ¢ than by selecting supplier j and acting as a monopolist. The

supplier’s maximization problem can be simplified and rewritten as:

32



a — 2w;1 + w; a — 2w + w;
wMitlliUizf(w“’wiQ) = Wi <+22> + wi2 <%>

st % s _ <a2wi1 +wz’2>

4 = 3
_a S a — 2wz + wiy
4 = 3
wir, w2 > 0

We can write the Lagrangian function Z:

Z = f(wir, wi2) + M1 <% + <%1+u}2>> o <% + <%ﬁwl>>

Then, the Kuhn-Tucker conditions are given by (k =1,2):

0z 0z
o> . —
Doy = 0 w;, > 0 and wyy, By, 0
0z 0z
72 > > —— =
8)\k = 0 )\k = 0 and )\k 8>\k 0

So we have to find values for the wholesale prices and the Lagrange multipliers that satisfy these

VA
=0.

conditions. Asssume that the solution is such that wholesale prices are positive, then 3
Wik

We solve the system of equations formed by

82 =0 ﬁzo,)\la—zzoand)\zaz

8wi1 ’ 8wi2 8)\1 8—)\2 =0

We obtain four solutions:

a
wip = Z;'UJZQ_Za)\l:2and>\2:§
3a
Wi = —,wz2—§,>\1=—and>\2—0
3a a

Wiy = g,ww:?)\l:oand)@:—
a a

W1 = §,wi2:§,)\1:0and)\220
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0z 0Z
Only the first one satisfies e > 0 and W > 0. So, the optimal wholesale prices if the
1 2

. . . a . .
supplier wants to deviate and serve both retailers are w;; = wj, = 1 Therefore, it obtains a
2
profit of 3 which is not higher (in fact, it is equal) to the profits obtained by serving to only

one retailer. Therefore, such a deviation is not profitable.

7.2 Appendix 2 (competition in prices)

The case (1,2)

Proposition 7 wi; = wo1 = ¢ and w1z = we = § are the equilibrium wholesale prices in the

subgame (1,2).

Upstream firm ¢ may always obtain %ﬁ by choosing w;1 = a and w;z = §. Then, if in
equilibrium upstream firm i is not chosen by 1, w;z = 5. Then, we obtain the optimal wholesale
prices of upstream firm j if it sells to 1, given w;; and w;z = §. We assume that, in case of
indifference, retailer 1 chooses upstream j. If w;; > §, then w;; = wj2 = § and producer j
obtains the monopoly profits. If w;; < §, in order to attract retailer 1, producer j should set
wjz > wj1. Upstream firm j solves the following maximization program, where it maximizes
its profits (given that good j will be sold at price wj2) subject to the constraint that retailer 1

prefers to choose upstream firm j rather than upstream firm i:

M
wytwgs | (Wi, wi2) = (@ — wjz)wi

S.t.(wjgfwjl)(a*ij) > (g*wzl)(g)

v

wj1, Wj2 0

The maximization problem of the supplier can be rewritten as:
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M
wirawnd (Wil Wj2) = (@ — wiz)wjy

st — (2w ) ()

5 5 —(wj2 — wj1)(a — wja)

v

wj, wjz = 0

We can write the Lagrangian function Z:

Z = flwa,wiz) + A (~(5 — wa)(3) + (w2 —wp)(a —wp))

Then, the Kuhn-Tucker conditions are given by (k =1,2):

oz oz
Dy = 0 wjr > 0 and wjk@wjk 0
oz oz

= 0 A>0 and)\a)\ 0

So we have to find values for the wholesale prices and the Lagrange multiplier that satisfy

these conditions. Assume that the solution is such that the wholesale prices are positive, then

0z
= 0. We solve the system of equations formed by:
8wjk
oz 0z oz
=0,—=0and A— =0
8wj1 ’ 8wj2 an 8)\
We obtain two solutions:
wj1 = 0,'UJj2 =agand A =0
a
wj1 = Wi,Wji2 = 5 and A =1

We can diregard the first solution, because g—f < 0. The second solution satifies all conditions
. . . . . a
> 0. Summarizing, the optimal wholesale prices for firm j are wj; = w;1,wj2 = 5

: o0Z
given that 3%

if wj; < <. So, in equilibrium, both upstream firms will charge § to retailer 2 (wi2 = wap = §
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and the same wholesale price w to retailer 1 (w;; = w9y = w). To obtain the equilibrium value
of w, we have to impose the condition that the producer supplying to two retailers obtains the
same profit as the producer supplying to only one retailer i.e.: (a — §)w = “—82. The solution to
this equation is w = 4. Then, in equilibrium, we have that w11 = w1 = § and w1z = wa = 3.

The case (1,1)

Proposition 8 In the subgame (1,1) each supplier sells to a different retailer at a wholesale

. a
price equal to 5

Given a vector of wholesale prices, the retailers will choose different producers. If both
choose the same producer, at least one retailer would make zero profits and it could obtain
positive profits just by choosing the other producer. Given this, the optimal wholesale prices

.. . . 2
for producer i is w;1 = w2 = § and it obtains a profit of 4.

7.3 Appendix 3 (calculations)
7.3.1 Section 3

We next calculate the profits of both retailers and upstream firms, and social welfare for the
different possible assortment choices (we must take into account that the situation with a merger
is like scenario (1,0 ) when the merged entity commits to sell only one good and like the scenario
(2,0), when it does not restrict assortment):

Subgame (1,0): the wholesale prices are wi; = wa; = 0. Retailer 1 sells § of one of the goods
and obtains profits of (%)2 Upstream firms obtain zero profits. Social welfare is given by the

area below the demand: (‘—2‘)2 + (%)2 (%) = (%) (%)2 = %2 = 0.375a>

a

Subgame (2,0): the wholesale prices are wy; = w1 = §. Retailer 1 sells x1; = 91 =

a—2

—52 = 4. The profits of retailer 1 are 2 (‘74‘)2 = “—82 and the the profits of each upstream firm are
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(9) (49) = %f. Social welfare is given by 2 ((%)2 (1) + 3%) = 4 3;;2 — 71%2 — 0, 4375a2.
Subgame (1,1): retailers sell different goods and pay for the good they sell a wholesale price

%. Each retailer sells 4 of different goods. Profits of each retailer are (‘74‘)2. Profits of upstream

firms and social welfare are like in (2,0).

Subgame (1,2): the wholesale prices are w11 = w21 = ¢ and wiz = wze = §. Retailer 1

sells the quantity z;; = a2 § 2 = ¢ of only one good; retailer 2 sells z;5 = ﬂ%ﬁ =
15 of the same good and total output of this good is % Only retailer 2 sells the amount
Tjy = a—;i = ¢ of the other good. Profits of retailer 1 are given by (‘—?:)2 and profits of

retailer 2 by (%)2 + (1)2 = 57“2 Profits of the upstream firm supplying to both retailers are
(9) (‘—31) (9) (&) = (“—2> (“—) = %2. Profits of the upstream firm supplying to only one

retailer are (‘—2‘) (‘Z‘) = %2. Social welfare is the area below the demands of the two goods:

5a\2 (1 35a 21 3a2 _ 9542 | 7a® __ 794> __ 2
(1_(21) (5) + g -+ ((741) (5) + 96 = s T 35 = 141 — 0-54861a”.
Subgame (2,2): the wholesale prices are wy; = wp; = wy2 = wye = 3. Each retailer
a—% a

sells z;; = ( 3 ) = ¢ of each good. The profits of each retailer are 1—; and the profits of

each upstream firm are (§) (%) = “—62. Finally, social welfare is given by 2 ((%) (3)+ %f) =

)

@ 442 — 52— (555502,

7.3.2 Section 4

We calculate the profits of both retailers and upstream firms and social welfare for the different
possible assortment choices, given that upstream firms have merged:
Subgames (2,2), (2,0) and (1,1): the situation is like the one we had in Section 3.
Subgame (1,0): retailer 1 pays a wholesale price § and sells §. Its profits are (%)2 and the
2

profits of the upstream firm are (%) () = &. Social welfare is half the one we had in (2,0)

a2
T = 0.21875a%.
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Subgame (1,2): retailers pay for all the goods a wholesale price §. Retailer 1 sells ag% =g

and retailer 2 sells § of the good sold by retailer 1 and a;‘—; = 4 of the other good. Retailer 1

obtains profits g—g and retailer 2 profits % + ‘11—2.. The upstream firm obtains profits § (4 + %) =

72%12. Finally, social welfare is given by: (%)2 (%) + 31;“62 + (%) (%) + 2;32 = % = 0.496528a2.

7.3.3 Section 5.2

We calculate the profits of both retailers and upstream firms and social welfare for the different
possible assortment choices:
Subgames (1,0), (2,0) and (1,1): the situation is like the one we had in Section 3.

Subgame (1,2): the wholesale prices are w11 = w1 = ¢ and w2 = wye = §. Price in one

market is § and 374“ in the other one. Profits of retailer 1 are (% — %) (%) = “—82 and retailer 2 gets

the same profit it obtains in the scenario (1,1): (%)2. Profits of the upstream firm whose good
is sold at price § are (‘—2‘) (‘741) = %2. Profits of the upstream firms whose good is sold at price
3¢ are (9) () = %2. Social welfare in the low price market is like the one in the scenario (1,0)
and, in the other market, social welfare is half the one we had in the scenario (2,0). Therefore,
it amounts to 3& 4 & = 19¢° — (5037542,

Subgame (2,2): the wholesale prices are w11 = w21 = w12 = w22 = §. In each market, the
price is § (the monopoly price). Each upstream firm obtains the monopoly profits (%)2 and

retailers zero profits. Social welfare doubles the one we had in the scenario (1,0), when only one

market was monopolized 3%22 = 0.75a2.
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