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Abstract

We analyze the impact of purchasing alliances on product variety and profit sharing
in a setting, in which capacity constrained retailers operate in separated markets and
select their assortment in a set of differentiated products offered by heterogeneous sup-
pliers (multinationals vs. local SMEs). Retailers may either have independent listing
strategies or build a buying group, thereby committing to a joint listing strategy. This
alliance may cover the whole product line (full buying group) or only the products of
large suppliers (partial buying group). We show that a buying group may enhance the
retailers’ buyer power and reduce the overall product variety to the detriment of con-
sumers. Our most striking result is that partial buying groups do not protect the small
suppliers from being excluded or from bearing profit losses; they may even be more
profitable for retailers than full buying groups.
Keywords: Vertical relations, buying group, purchasing alliance, buyer power, vertical
foreclosure.
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1 Introduction

Buying groups are purchasing alliances between retailers designed to enable them to negotiate
together with their suppliers over the listing of products and /or tariffs. Those agreements are
widespread, and they often gather retailers that operate in different countries.® Such alliances
are not supposed to affect downstream competition, as retailers keep operating their stores
independently, but they are a mean to enhance buyer power, which is usually well perceived
by competition authorities.

The pro-competitive effects of buyer power have been first coined by Galbraith (1952),
who explains how this “countervailing power” enables retailers to obtain discounts that trans-
late into lower consumer prices. Since then, the economic literature has reconsidered these
conclusions. First, discounts obtained by retailers may not translate into lower consumer
prices: the countervailing power effect relies on strong assumptions regarding the shape
of tariffs, namely linear contracts (see von Ungern-Sternberg (1996) and lTozzi and Valletti
(2014)) and intense retail competition (see Gaudin (2018)). Yet it has been widely docu-
mented that tariffs in the retail sector are scarcely linear (see Berto Villas-Boas (2007) and
Bonnet and Dubois (2010)), and that the retail sector has achieved a high level of concentra-
tion both in Europe and in the United States (see Allain et al. (2017), Barros et al. (2006),
and Hosken et al. (2018)). Furthermore, recent empirical and theoretical developments point
out potential adverse effects of buyer power on product variety and innovation (see European
Economic Community (2014) and Inderst and Mazzarotto (2008) for a survey, Inderst and
Shaffer (2007), Caprice and Rey (2015) and Chambolle and Villas-Boas (2015).)

Despite the potential adverse effects highlighted in the above literature, purchasing al-
liances are usually not subject to ex ante approval by competition authorities, contrary to

mergers. In the European Union, buying groups are subject to scrutiny under Article 101

'For instance, the buying group AMS, set up in 1988, is an alliance between Delhaize (Belgium), Essalunga
(Ttaly) and Migros (Switzerland); European Marketing Distribution, created in 1989, grouped together re-
tailers from 20 countries including Germany, the Netherlands, Italy, Spain, Portugal, and Russia; Agecore,
created in 2015, is an alliance between Colruyt (Belgium), Conad (Italy), Coop (Switzerland), Edeka (Ger-
many), and Eroski (Spain); Eurelec has been created in 2016 by Leclerc (France) and Rewe (Germany);
Horizon, set up in 2019, is an alliance between Casino and Auchan (France), Dia (Spain), Metro (Germany),
Schiever Group (France and Poland).



of the Treaty on the Functioning of the European Union, as any horizontal co-operation
agreements: they are lawful if and only if their restrictive effects are more than outweighed
by pro-competitive effects, provided that consumers receive a “fair share” of the resulting
benefits. There is no ez ante control by the European Competition Authority, but firms
entering into a purchasing agreement must carry out a self-assessment of the legality of such
agreement, based on the Guidelines on the applicability of Article 101 of the Treaty on the
Functioning of the European Union to Horizontal Co-operation Agreements (henceforth the
Guidelines) and on the rules on the vertical agreements displayed in the Guidelines on Verti-
cal Restraints. Section 5 of the Guidelines acknowledges that “joint purchasing arrangements
[...] may force suppliers to reduce the range or quality of products they produce, which may
bring about restrictive effects on competition such as quality reductions, lessening of inno-
vation efforts, or ultimately sub-optimal supply” (§ 194 and 202). However, the Guidelines
consider that if “competing purchasers co-operate who are not active on the same relevant
selling market (for example, retailers which are active in different geographic markets and
cannot be regarded as potential competitors), the joint purchasing arrangement is unlikely
to have restrictive effects on competition [...| ” (§ 212 and 223). In this paper, we therefore
focus on the case where retailers cannot be regarded as potential competitors.

Recent waves of buying alliances in the grocery industry have attracted the attention
of several Competition Authorities, including the European Commission? and the French?
and Belgian* national authorities. Between September and December 2014, three large pur-
chasing agreements have been signed in France: between System U and Auchan, between

Intermarché and Casino, and between Carrefour and Cora. In its 2015 Opinion (15-A-06),

2The DG AGRI organized a Workshop on “The role of national and international retail alliances
in the agricultural and food supply chain” in 2019 which led to the following report: https://
publications.jrc.ec.europa.eu/repository/handle/JRC120271. In 2019 the European Commission
launched an investigation on supermarket commercial strategies and the conditions they impose when they
build alliances: see Reuters https://www.reuters.com/article/us-eu-retail-france-antitrust/eu-
antitrust-inspectors-investigate-frances-casino-intermarche-idUSKCN1SSOTC.

3The Loi Macron 2015-990 made mandatory for retailers to notify to the Competition Authority their
decision to create a buying group at least two months in advance. Yet, no tools for controlling such alliances
were granted to the Competition Authorities.

4The Belgian Competition Authority launched an inquiry in 2019 regarding the practices of Carrefour
and Provera.


https://publications.jrc.ec.europa.eu/repository/handle/JRC120271
https://publications.jrc.ec.europa.eu/repository/handle/JRC120271
https://www.reuters.com/article/ us-eu-retail-france-antitrust/ eu-antitrust-inspectors-investigate-frances-casino-intermarche-idUSKCN1SS0TC
https://www.reuters.com/article/ us-eu-retail-france-antitrust/ eu-antitrust-inspectors-investigate-frances-casino-intermarche-idUSKCN1SS0TC

the French Competition Authority claims that these buying groups are likely to have limited
anticompetitive effects because their scope is restricted to national brand products: they
cannot affect products manufactured by small suppliers or fresh agricultural products, that
are more likely to be in a situation of dependence. A second wave of international purchas-
ing agreements involving French retailers started in 2018: besides Horizon (see footnote 1),
two new agreements involve Carrefour and System U on the one hand, and Carrefour and
Tesco on the other. An important difference with the previous wave is that the new buying
groups gather retailers operating on separate markets. Furthermore, they cover a wider scope
of brands.® The French competition authority states that new agreements “differ from the
alliances made in 2015 due to their larger scope involving an international dimension, and
because they include not only national brand products but also store-brand products”.® The
retailers argue that this may give opportunities of international development to the suppliers
of private labels.”

In this paper, we study the effect of alliance strategies on product variety, and we com-
pare two types of alliances: partial buying groups, in which the retailers negotiate jointly with
the suppliers of leading brands, and full buying groups, in which they also negotiate jointly
with local SMEs. We deliberately abstract from the effects of such alliances on downstream
competition, and thus consider two retailers acting as monopolists on two independent mar-
kets, (e.g. two countries).® We model two types of suppliers: a large supplier who offers two

products in both markets (typically a multinational company selling leading brands across

5Carrefour claimed for instance that “the alliance will cover the strategic relationship with global suppliers
[and] the joint purchasing of own brand products” Source: http://www.carrefour.com/current-news/
tesco-and-carrefour-to-create-long-term-strategic-alliance.

5The French competition authority launched a new evaluation in July 2018 to investigate "the competitive
impact of these purchasing partnerships on the concerned markets, both upstream for the suppliers, and
downstream for the consumers”. Source: http://www.autoritedelaconcurrence.fr/user/standard.php?
id_rub=684&id_article=3226&lang=en.

"Horizon communication thus claimed that “Auchan Retail, Casino Group and METRO
will assist SMEs in their international development, [...] and will be able to launch invita-
tions to tender for their general expenses and their non-differentiating basic private-label brands”
https://www.groupe-casino.fr/en/auchan-retail-casino-group-metro-and-schiever-group-
announce-their-cooperation-in-purchasing-internationally-and-in-france-and-build-a-set-
of-next-generation-purchasing-platforms-called-h/.

8Many buying groups involve retailers active in different countries: for instance, Carrefour and Tesco,
are both active in many countries, but simultaneously in only two countries in Europe (Poland and Slovakia)
and one in Asia (China). Similarly, the Horizon alliance gathers retailers active on separate markets.


http://www.carrefour.com/current-news/tesco-and-carrefour-to-create-long-term-strategic-alliance
http://www.carrefour.com/current-news/tesco-and-carrefour-to-create-long-term-strategic-alliance
http://www.autoritedelaconcurrence.fr/user/standard.php?id_rub=684&id_article=3226&lang=en
http://www.autoritedelaconcurrence.fr/user/standard.php?id_rub=684&id_article=3226&lang=en
https://www.groupe-casino.fr/en/auchan-retail-casino-group-metro-and-schiever-group-announce-their-cooperation-in-purchasing-internationally-and-in-france-and-build-a-set-of-next-generation-purchasing-platforms-called-h/
https://www.groupe-casino.fr/en/auchan-retail-casino-group-metro-and-schiever-group-announce-their-cooperation-in-purchasing-internationally-and-in-france-and-build-a-set-of-next-generation-purchasing-platforms-called-h/
https://www.groupe-casino.fr/en/auchan-retail-casino-group-metro-and-schiever-group-announce-their-cooperation-in-purchasing-internationally-and-in-france-and-build-a-set-of-next-generation-purchasing-platforms-called-h/

markets), and, in each market, a small local supplier who offers only one product (typically,
a SME producing a private label). Each small supplier must incur export costs to enter in
the other market. We assume that there is heterogeneity of the products profitability across
markets.” We consider that retailers may either adopt an independent listing strategy or
build a buying group, thereby committing to listing the same product assortment. Buying
groups may cover the whole product line (full buying group) or only part of it (partial buying
group, targeting only the products of the large producer).

In each of these situations, retailers and suppliers contract over three part tariffs following
the timing of Chambolle and Molina (2019). First, on each market, suppliers compete for
being listed by the retailer by simultaneously offering lump-sum slotting fees. After the
listing decision, which is publicly observed, retailers engage in a "Nash-in-Nash" bargaining
over efficient two-part tariff contracts, with the supplier(s) of the selected products. Finally,
retailers sell their products on the downstream markets.

Absent buying group, we first highlight that each retailer chooses the efficient assortment
of products in its market, excluding the least efficient product - this efficient assortment differs
however across market. Hence, with a buying group, committing to a similar assortment in
the two markets always generates inefficiencies in one of the markets and in some cases in
both. Despite this inefficiency, retailers may find this strategy profitable because the alliance
enhances their buyer power, as it increases competition among the suppliers for being listed.
Indeed, in one market the excluded product is no longer the least efficient: its supplier is
therefore ready to pay a higher slotting fee to be listed, and this, in turn, leads to an increase
in the slotting fees paid by the selected supplier. In that case, the buying group enables the
retailers to receive “a larger share of a smaller pie”. As a result, it may be jointly profitable
for the retailers to create a buying group when their bargaining power is low, as retailers have
relatively more to win from the intense competition for slots than they loose from bargaining
over a reduced industry profit. Our most striking result is that partial buying groups do not
protect the small suppliers from being excluded or from bearing profit losses; they may even

be more profitable for retailers than full buying groups.

9nderst and Shaffer (2007) make similar assumptions.



This article contributes to the growing theoretical literature on buying groups. A large
part of the existing literature on buying groups focuses on the rationality of purchasing
cooperation between retailers who compete on the downstream market. In such a framework,
Caprice and Rey (2015) show that a joint listing decision enhances each retailer’s buyer power
by increasing its outside option in the negotiation with a supplier: in case of a breakdown
in the negotiation, the profit of the retailer decreases less, as its competitors also delist
the products of this supplier. We consider instead the incentives of non-competing retailers
to form a buying group. Chipty and Snyder (1999) have shown that retailers active on
separate markets benefit from buying together when bargaining with a supplier with convex
production costs, because it decreases their relative gains from trade with such a supplier
(see also Inderst and Wey (2003) and Jeon and Menicucci (2019)). The most closely related
paper is Inderst and Shaffer (2007), which analyzes the impact of a cross-border merger
between two single product retailers active in two separated markets with different consumer
preferences. They show that the merger can enhance the retailers buyer power when they
commit to a single sourcing strategy. This creates inefficiency in one market because of
the reduction of the overall product variety.!® Building on the vertical contracting process
developed by Chambolle and Molina (2019), we extend the framework of Inderst and Shaffer
(2007) to multi-product suppliers and retailers. This multi-product setting allows us to
consider different types of buying alliances that differ in their scope, and to analyze their
effects on different types of suppliers (single- or multi-products). We also depart from their
analysis by highlighting possible inefficiencies of the alliance in the two markets.

Our model clearly leaves aside product reasons for buying groups to be welfare enhancing,
such as the reduction of double marginalization, investment incentives, or synergies leading
to cost reduction that may be passed through to consumers (see, for instance, Inderst and
Wey (2007)). A recent empirical analysis by Molina (2019) confirms that buying groups may
lead to a decrease in retail prices through a countervailing power mechanism. We also do
not consider possible pro-collusive effects of buying groups. Piccolo and Miklos-Thal (2012)

and Doyle and Han (2014) show that buying groups agreements can improve retailers’ ability

10See also Dana Jr (2012) in a setting with downstream competition.



to sustain collusive retail prices, by coordinating on high wholesale prices and using back
margin payments.!! Here we consider retailers active on separate markets to abstract from
the effects of buying alliances on retail competition.

This paper is also related to the literature on endogenous network formation in ver-
tically related markets. Marx and Shaffer (2010) show that retailers can strategically use
capacity constraints in order to increase their buyer power towards suppliers.'? In the same
vein, Ho and Lee (2019) develop a bargaining procedure called "Nash-in-Nash with threat
of replacement" to explain the hospital network reduction of American health insurers by
profit extraction motives. Rey and Vergé (2017) and Nocke and Rey (2018)) also endogenize
the retail network in more complex vertical structure with both upstream and downstream
competition and show that, absent any capacity constraint, in equilibrium not all products
are sold at all retailers, which harms consumer surplus and welfare.

The article is organized as follows. Section 2 presents the main insights of our results
in a streamlined example. Section 3 presents the setup and notations. Section 4 derives
the equilibrium outcomes in the three cases : No buying group, partial buying group, and
full buying group. Section 5 endogenizes the retailers decision to form a buying group and
analyzes the effects of these buying groups on the sharing of profits in the industry, on product

variety, and on welfare. Section 6 concludes.

2 A simple example

Let us first build a toy model to present the intuitions underlying our main results. We leave
the discussions of our assumptions to the next section.
Consider two separated markets (i.e. markets 1 and 2) in which respective retailers

(i.e. retailers r; and r3) are monopolists. On each market i, retailer r; can sell at most two

HThese pro-collusive aspects of buying groups have been identified by competition authorities. For in-
stance, section 5 of the above-mentioned Guidelines states that joint purchasing arrangements may lead to a
collusive outcome if they facilitate the coordination of the parties’ behavior on the selling market (see, e.g.,
par. 201 and 213).

12Montez (2007) shows the same mechanism within a vertical structure in which a producer may strate-
gically restrict its production capacity to increase its bargaining power towards retailers.



products among three available (i.e. A, B and C'). While products A and C' are supplied by
a large supplier [ in the two markets, product B is supplied on each market ¢ by a small, local
supplier s;. We assume that products are independent, hence the industry profit generated
with an assortment of two products is the sum of industry profits generated by each product
separately. In market 1 the industry profit generated by each product are: II{' = 8, I1¥ = 6,
II{ = 4. In market 2, the industry profit generated by products A and C' are reversed and
that of product B is unchanged: 113 = 4, TI¥ = 6 and IS = 8.

Contracting between suppliers and retailers follows a two-stage process. First, suppliers
compete in slotting fees paid to the retailers to ensure the listing of their products, and each
retailer then selects its assortment. The retailer then engages with each selected supplier in
an efficient negotiation, in which the bilateral profit is shared equally (since the products are
independent, the marginal contribution of a product to the industry profit is not affected by
the assortment). Consequently, the profit of r; is the sum of its bargaining profit and possible
slotting fees paid by the selected suppliers.

We compare the equilibrium assortments and profits when the two retailers are inde-
pendent and when they form a partial buying group. With a partial buying group, the two
retailers make a joint listing decision with respect to the large supplier’s product(s).

No buying group Retailers make their listing decision independently and thus we can
focus in market 1, say, the other being symmetric. Retailer r; chooses between assortments
AB, AC and BC. Without slotting-fees, r; would prefer to list the assortment AB, which
leaves it the larger bargaining profit w = 7. However, the large supplier is willing to
pay a slotting fee to enforce the assortment AC" it is ready to pay up to its bargaining profit
on product C, that is, 2. To avoid the threat of being replaced by product C, the small
supplier also wishes to pay a slotting fee up to its bargaining profit 3. In equilibrium, the
small supplier’s maximum bid is more attractive, as HA+HB +3> w + 2; hence it wins
this competition stage by matching the large supplier’s best offer with a fee of 1. In market
1 the equilibrium assortment is thus AB, the small supplier receives 2, the large supplier 2,

and the retailer 8. By symmetry, in market 2, the assortment is BC' instead of AB and firms

make the same profit.



Partial buying group Retailers make their listing decision jointly, 7.e. to maximize the
sum of their profits. Such a joint listing decision only concerns the products offered by
the large supplier (i.e. products A and C'). An immediate consequence is that the efficient
assortment with AB and BC' respectively listed in markets 1 and 2 is no longer available.
For simplicity we focus on competition between assortments AB and AC' (AB and BC being
symmetric); they both leave the retailers the same joint bargaining profit 12. Assume first
that if suppliers do not offer slotting fee, AB is selected. The large supplier is then ready to
pay a slotting fee up to 6 to enforce the listing of AC. This amount exceeds its willingness
to pay in the case without buying group (that was equal to 4), as product C' generates more
profit in market 2. Hence in equilibrium each small supplier dissipates all its profit and offers
3 to match the offer of the large supplier and secure the listing of its product. If instead
firms anticipate the listing AC', the small suppliers offer 6 to promote the listing of B and
the large supplier must pay a slotting fee 6 to avoid one of its products being replaced. With
a partial buying group, retailers are indifferent between all assortments. They manage to
extract a joint profit of 18, which is larger than 16 the sum of their profits without buying
groups. All suppliers are hurt. The small suppliers receive zero, that is a total profit loss of
4, whether they are selected or excluded. The large supplier incurs a profit loss of 2, which
is captured by the retailers. The total surplus destroyed is 4.

Full buying group Retailers make their listing decision jointly over all products: when
they list either AB or BC' in both markets, they must purchase from the same small supplier
which incurs an export cost 2. Again, the two assortments AB and AC on the two markets
generate the joint bargaining profits for the retailer, that is, 12. Again, the large supplier is
ready to pay up to 6 to foster the assortment AC', while the small suppliers compete for the
procurement of product B: each of them is thus willing to pay up to 6 — 2. The equilibrium
assortment is then AC, the large supplier pays a fee 4, the retailers’ joint profit is 16: the
full buying group leaves the retailers the same profit they obtain without buying group but
all suppliers are hurt. Compared to the situation without buying groups, the large suppliers
incur a profit loss of 2, and the small are excluded and loose 4. The total surplus destroyed

is 6.



In this example, a partial buying group is profitable whereas a full is not. Therefore
restricting the scope of buying group to the decision regarding the large supplier does neither

constrain the retailer’s decision nor protect any supplier.

3 The model

We consider two separate markets ¢ € {1,2}, and in each of these markets three active firms
r;, 8; and [. In market ¢, r; is a monopolist retailer with a constrained stocking capacity: its
shelf space consists of two indivisible slots, hence it can sell at most two products.!®> The
suppliers produce three varieties of differentiated products at a constant per unit production
cost.!* Supplier [ is a “large supplier” who carries two differentiated products A and O,
which it can sell in the two markets through retailers r; and r,. Each supplier s; is a “small
supplier” who carries one product, B. For the sake of simplicity, we assume that s; and s
supply perfectly substitute products. This assumption can reflect for instance the fact that
a small supplier’s product is sold under the retailer’s own brand. In contrast with the large
supplier who features a multinational company able to offer its products indifferently in the
two markets, we assume that small suppliers incur an export cost if they wish to offer their

product on the foreign market: supplier s; incurs a fixed cost £ > 0 to sell in market j # 4.5

Industry profits To keep things simple, we adopt a reduced-form model of industry profits.
We define the maximum industry profit for a given product assortment in market i, that is
the profit made by an integrated monopolist on that market. In each market a product
is positioned according to the maximum industry profit it generates: H for "High", M for

"Medium" and L for "Low". Formally, I1* denotes this industry profit where a; € A =

B There is empirical evidence that retailers’ capacity constraints lead them to sell a limited number of
references. Marx and Shaffer (2010) state that “the typical supermarket carries less than 30,000 products,
and yet, at any given time, there may be over 100,000 products from which to choose. To help supermarket
retailers decide which products to carry, it has become common in recent years for them to put at least some
of their shelf space up for bid and let manufacturers compete for their patronage." Both theoretical (e.g.
Marx and Shaffer (2010), Chambolle and Molina (2019)) and empirical articles (Ho and Lee (2019)) highlight
that it may be profitable for retailers to strategically restrict their capacity in order to gain buyer power.

14We rule out any externality of production among products and markets, e.g. economies of scale or scope.

15We follow Melitz (2003) and model the export cost as a fixed cost.



{H,M,L,HM,HL, ML} denotes the assortment sold in market ¢ and (a;, as) denotes the
assortment chosen in markets 1 and 2. The ranking of products A, B and C' according to
their profitability differs across markets. Such heterogeneity may come from differences in
consumer preferences or in production costs.'® For instance, product A may generate II7 in
market 1 and ITM in market 2.

We make the following assumption on industry profits:
Assumption 1.

o7 >maM > 1t >0

HHM > HHL > HML

From the industry perspective, HM is thus the “efficient” assortment in a country.'”
Products can be either imperfect substitutes or independent, hence any assortment of

two products does not yield more profit than the sum of profits generated by each product:

Assumption 2. For all X and Y in the subset {H, M, L} and II* > I1" :

¥+ > XY > ¥

We also assume that product M contributes more to industry profit when associated to

product L than when associated to product H.

Assumption 3.

HML_HL ZHHM—HH

Assumption 3 ensures that we obtain a unique equilibrium outcome. We make this as-

sumption for the sake of simplicity, and it is satisfied for a wide range of standard horizontal

6For instance, Pepsi-Cola (resp. Coca-Cola) is the favorite cola brand in the US (resp. EU). We follow
Inderst and Shaffer (2007) who assume that consumers located in different regions/ countries differ in their
preferences.

17 Assumption 1 also ensures efficiency for consumers for usual demand functions (see section 5).

10



differentiation setups, for instance in a Shaked and Sutton (1983) model of vertical differen-
tiation (see Chambolle and Molina (2019)), or in the quadratic utility setup we will develop

in section 5 (see online Appendix H for a detailed presentation of that setup).

Timing and buying strategies In an ex ante stage the retailers must choose among three
buying strategies: no buying group, partial buying group, and full buying group. This decision
is common knowledge.

Then, for a given buying strategy, we consider the following two stage game.

- Stage 1: The suppliers compete in slotting fees to ensure the listing of their products.
The small supplier offers a unique slotting fee to have its product B listed. The large
supplier offers a menu of slotting fees to have either A only, C only or A and C' listed.
Accepting a slotting fee creates a commitment to listing the corresponding products
for the retailer. Each retailer can list at most two products and the listing decision is

publicly observed.!®

- Stage 2: Each retailer r; engages in a bilateral negotiation with the supplier(s) of
the products listed. Negotiations are simultaneous, contracts are secret and consist of
fixed fee(s) Fyy, where k € {l,s1,s2} denotes the supplier involved in the bargaining
and a; € A the product assortment. Stage 2 is independent of the retailers’ buying

strategy.

We explicitely assume that the slotting fees offered in stage 1 cannot be conditional on
the assortment offered by the retailer. This assumption is in line with antitrust law: such a
contract would be likely to be considered as exclusionary. Note that, as in a Bertrand com-
petition model with asymmetric costs, the competition for slots in stage 1 has a multiplicity
of Nash equilibria. To select among these equilibria, we rely on Selten’s (1975) concept of
trembling hand perfection.

The buying strategies have the following distinctive features:

BOnce it accepts a slotting fee from a supplier, the retailer is committed to entering into the Stage-2
negotiation process with this supplier but is not tied to sell the product. Note also that a retailer can list a
product without accepting the slotting fee.

11



e No buying group: The supplier [ offers each retailer r; a menu of slotting fees (S lﬁ? S Lci, Sﬁc)
to have respectively A only, C only, or both A and C' listed by 7;; small suppliers s;
and s, offer respectively slotting fee SP ; and SZ ; to have product B listed by r;. Each
retailer chooses independently which product to list, and receives the corresponding

slotting fee(s).

e Partial buying group: The supplier [ offers a single menu S; = (S, S¢, S/A¢) to have its
product(s) listed in the two markets by the partial buying group; small supplier s; and
so offer respectively a slotting fee S fi qand S ngz Retailers make a joint listing decision
on the large supplier’s product(s) and the buying group receives the corresponding

slotting fees, but they continue to list independently small suppliers’ products and

they receive individually the corresponding slotting fee(s).

e Full buying group: The supplier [ offers a single menu S; = (S, S¢, SAA9) to have its
product(s) listed in the two markets by the full buying group; each small supplier s;
offers a single slotting fee S S’f to be listed in the two markets by the full buying group.
Retailers make a joint listing decision over the whole product line (large and small

suppliers’ products), and the buying group receives the corresponding slotting fee(s).

As by assumption small suppliers are perfect substitutes (they offer the same product
B), at most one small supplier is listed on each market, hence a retailer cannot select the
two of them.

When a buying alliance is formed, we assume that the buying group is a common entity
that collects slotting fees and redistributes them among its participants. We do not explicitly
model the redistribution process, but we assume that the decision is efficient: the alliance
strategy maximizing the joint profit is implemented in equilibrium. As the buying strategy
only affects the listing decision stage, we are close to Caprice and Rey (2015) who also assume
that within a buying group, downstream firms make common listing decisions,'® but keep

negotiating secretly and bilaterally with their suppliers. This assumption contrasts with the

9More precisely, Caprice and Rey (2015) assume that any retailer can veto the offer of a supplier for all
the members of the buying group.
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setup of Inderst and Shaffer (2007), who focus on cross border mergers and thus assume that
once merged, the retailers enter in a joint bargaining with their suppliers. Our setup is thus
closer to the case of buying groups, who commonly adopt a two-stage timing of negotiations
with their suppliers: the suppliers must first pay a slotting fee to launch commercial nego-
tiation with the buying group, before negotiating individually with all members at national
level. Trade press releases suggest that when this fee is not paid, retaliations in the form of

collective de-listings at national level are to be expected.?

Equilibrium concept In Stage 2 of the game, we use a bargaining protocol a la Horn
and Wolinsky (1988) commonly referred to as the "Nash-in-Nash" bargaining protocol (see
Collard-Wexler et al. (2019)). This equilibrium concept is an extension of the contract
equilibrium concept developed in Crémer and Riordan (1987) (see also Allain and Chambolle
(2011)). This bargaining protocol assumes that negotiations are simultaneous, that firms are
schyzophrenic and that they form passive beliefs about others’ negotiations.?! We denote by
a (resp. (1 — «)) the exogenous bargaining weight of the retailer (resp. supplier).

This Nash-in-Nash bargaining takes place in Stage 2 within the selected network of
suppliers previously determined in Stage 1. Asin Stage 1 all suppliers compete for a restricted
number of slots, our setting enables products that are not sold in equilibrium to affect the
equilibrium profits. Yet, the total profit obtained by a retailer comes from both the contracts
negotiated in the bargaining and the slotting fees offered by suppliers. We follow the timing
proposed by Chambolle and Molina (2019) who show that the outcome of this two-stage game
coincides with that of a one-stage Nash-in-Nash bargaining with outside option, or to the

Nash-in-Nash bargaining with threat of replacement equilibrium concept developed by Ho

20Gee for instance the example of the negotiations between Nestlé and the buying group Agecore:
https://www.reuters.com/article/us-nestle-retailers-prices/nestle-in-talks-to-end-
supermarket-row-as-pricing-pressures-build-idUSKCN1G522P.  See also contributions by profes-
sionals at the European Commission DG Agri Workshop on Retail Alliances, e.g. https://ec.europa.eu/
jrc/sites/jrcsh/files/ra_3_3_larrachoechea_a_manufacturers_perspective_on_ra.pdf.

21Schizophrenia here means that, when negotiating simultaneously with two partners, a firm delegates
a different negotiator for each partner, each negotiator ignoring the outcome of other ongoing negotiations.
Passive beliefs means that, when bargaining, a given pair of firms does not change its beliefs about the outcome
of other pairs’ negotiations when receiving an out-of-equilibrium offer (McAfee and Schwartz (1994)).
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and Lee (2019).22 In our approach the outside option assortment of the retailer is to replace
one of the products listed in equilibrium by the non-listed product that competes for slots in
Stage 1; we may also refer for simplicity to this outside option assortment as the second best
assortment of the retailer. The non-listed supplier is ready to offer all the surplus generated
by the relationship if it were listed, i.e. if the outside option assortment were selected by the
retailer. If equilibrium slotting fees are zero, the equilibrium profit sharing among the retailer
and its selected suppliers is the outcome of the Nash-in-Nash bargaining. In contrast, when
equilibrium slotting fees are positive, that is when the outside option is binding, it affects

the profit sharing.

Bilateral efficiency Stage 2 involves bargaining over a fixed fee. First, we rule out lin-
ear tariffs, as these inefficient tariffs create a source of efficiencies for the buying groups
through the increase in buyer power, which we want to exclude from our model (see for
instance Dobson and Waterson (1997), Chipty and Snyder (1999) and von Ungern-Sternberg
(1996)). Furthermore, Stage 2 is itself a short version of a two-stage-game in which (i)
firms would instead bargain over a two-part-tariff contract (w, F') and (ii) the retailer would
choose quantities or prices maximizing its profit given this contract. Indeed, bilateral effi-
ciency, i.e., cost-based wholesale contracts, always prevails in our vertical structure with a
downstream monopoly on each separated market. Indeed, as shown by, e.g., Bernheim and
Whinston (1985) or O'Brien and Shaffer (2005), competing upstream suppliers internalize
the competition between their products through their common monopolist retailer and there-
fore maximize the industry profit irrespective of the distribution of bargaining power in the
vertical chain.?® Such a result implies that, when selling an assortment a;, r; always chooses
prices or quantities that maximize the integrated industry profit previously defined by I1%
and the fixed fee F' simply shares the integrated profit among them. Based on this result,
we consider a single stage (Stage 2) in which each supplier-retailer pair bargains over a fixed

fee to share the integrated industry profit.

228ee also Manea (2018) and Ho and Lee (2019) who provide non cooperative microfoundations for the
Nash-in Nash bargaining with outside option equilibrium concept when these outside options are to deal with
rival partners.

23This efficiency result would also hold under public contracts.
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In our model the heterogeneity of product positioning among the two markets plays a

key role. In section 4, we solve the model under the following assumption:
Assumption 4.

- B = M in both markets.

- A = H and C= L in market 1.

- C = H and A = L in market 2.

An extensive discussion of the robustness of our results to a change in this ranking, for

all possible combinations of product positioning, is available online.?*

4 Equilibrium outcomes for each buying strategy

In this section, we determine the equilibrium outcomes, i.e. the equilibrium assortment
and firm’s profits, under each buying strategy. We thus solve the two-stage game under
each possible buying strategy (no buying group, partial or full buying group) under the

assumptions 1-4.

4.1 Bargaining outcomes

The stage-2 continuation equilibria on each market ¢ depend only on the listing decisions of
the retailer —that are public at this stage—, irrespective of the buying strategies. Regardless
of the assortment, suppliers have a zero status-quo profit.?> We denote by ngi, where k €
{l, s1, 89, 7;}, the gross profit (i.e. gross of slotting fees and of export costs) obtained in
market ¢ by firm k active in a negotiation for assortment a;.

If the assortment HL is listed, then the retailer bargains with a unique supplier. Each

of the negotiator has a zero status-quo profit, hence the joint profit is split according to the

24See Section 5 of Allain et al. (2020).
25This derives from the absence of economies of scale and economy of scope that ensures the profit the
large supplier obtains in the two markets are independent.
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HL

Nash bargaining weight: The retailer receives 7,7 = = oll”% while the large supplier receives

mfit = (1 — a)II"".

If by contrast the assortment is XM (with X € {H, L}), then the retailer benefits from
a positive status-quo profit in its negotiation with each supplier; equilibrium profits are then
as follows:

math = all™™ 4 (1 — o) (I1* 4+ 11 — 11X

T4yt

ﬂ'i)iM (1 —a)(HXM —HM)

7o M — (1 — o)(IT*M — 1)

Si,

In online Appendix A we consider in turn all potential assortment decisions. Comparing

the equilibrium profits yields the following lemma.

Lemma 1. Under Assumptions 1-4, firms’ gross profits can be ranked as follows:

HM ML

> max{rMh 7MY and min{xlt 7P > Al > M > Al >0
HL ML

mik >l > max{x[M, 7/}, and min{=iM 7} > 7 >0

o > b >7rjj§4 > 0;

Siyt = sy

Proof. We provide a complete proof of lemma 1 in online Appendix A.4. |

Lemma 1 highlights that the gross profit of a retailer is the largest with the efficient
assortment HM. The large supplier is better off when it sells its two products, and it
benefits more from the sale of product H than from that of product L. Finally, a small
supplier earns a larger gross profit when listed with product L rather than when listed with

product H.

4.2 Listing decisions

We now solve the stage 1 of the game which depends on the buying strategy chosen by the

retailers in the ez ante stage. In this stage, the capacity constrained retailer (resp. buying
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group) makes the listing decision that maximizes its profit (resp. their joint profits), which
is the sum of the slotting fees collected and the gross profit(s) obtained in the bargaining
stage. First we provide some general properties of the equilibrium listing decision that hold
irrespective of the buying strategy (lemma 2). Then for each buying strategy we characterize

the listing decisions of the retailers in stage 1.

Lemma 2. Under Assumptions 1-4, for any buying strategy, (i) on each market, two products
are listed — the listing assortment is either HM, HL or M L. (ii) Supplier I has no incentive

to pay a positive slotting fee to ensure the listing of one of its products only.
Proof. We provide a complete proof of lemma 2 in online Appendix B. |

Lemma 2 (i) derives from two properties: first, each retailer’s gross profit is larger when
it sells two products than when it sells only one (see lemma 1); second, as the menu of
slotting fees offered by suppliers is fixed when the retailer makes its listing decisions, listing
several suppliers (weakly) increases the amount of slotting fees it receives. Lemma 2 (ii)
highlights that whenever the large supplier wishes to place only one of its two products on
a retailer’s shelves, its incentives are aligned with those of the retailer irrespective of the
buying strategy. Therefore the large supplier does not need to pay a positive slotting fee to
ensure that product H or L is listed. Henceforth, we simplify the notation and denote by
Sii = SﬂL the slotting fee offered by supplier [ to secure the listing of its two products in
market 7.

We now consider in turn the equilibrium listing decisions for each of the three buying

strategies.

4.2.1 No buying group

Absent buying group, retailers’ listing decisions are independent across markets. The large
supplier and the small suppliers are in symmetric positions in the two markets: in market
1 (resp. 2) the large supplier offers product A (resp. C') positioned as H and product C

(resp. A) positioned as L; on each market the small suppliers offer product B positioned as
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M. Therefore without loss of generality we solve the game considering the assortments H M,

HL, and ML for a given market i, with i € {1,2}.

Product assortment Note first that small suppliers cannot enforce the inefficient assort-
ment M L which maximizes their gross profit, as by assumption, the slotting fees offered by
the small suppliers cannot be conditional on the other product listed, and the retailer is
always better off with the assortment HM: she receives a larger bargaining profit with the
assortment HM (see lemma 1), no slotting fee is offered by [ in both cases (see lemma 2).
Hence the suppliers compete in slotting fees to influence the retailer’s choice between
the three possible assortments: HL or HM, M being possibly supplied by the local or by
the foreign small supplier. The large supplier is willing to push for the assortment HL in
which it obtains the larger gross profit (see lemma 1). By contrast, the small suppliers are
willing to push for being listed. Consider now the suppliers’ willingness to pay (that is, the
maximum amount they are ready to bid as a slotting fee) to influence the retailer r;’s listing

decision.

e The maximum fee the large supplier is willing to pay to impose H L instead of H M is the

amount that leaves him indifferent between these two assortments: Vi, = /it —gfAM.

e The local small supplier s; makes no profit in market ¢ if its product is not listed, hence

HM

Siyt "

the maximum amount it is ready to pay to be listed is: Vsm =7

e Similarly, the maximum amount the foreign small supplier s; is ready to pay to be

listed in market 7 is: VSN- = max{ﬁgfy — E,0}.
The outcome of the first stage competition process is detailed in the following proposition.

Proposition 1. Under Assumptions 1-4, absent buying group, the efficient equilibrium as-

sortment H M is offered on each market, and product M is provided by the local small supplier.

Proof. Competition for the two slots drives the retailer to list the assortment that leaves it

the highest profit. Comparing the suppliers’ willingness to pay reveals which supplier can
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outbid its competitors. Under Assumptions 1-4, in market ¢ we have:

HM 17 HL 17 HM 17
Trii + Vsivi 2> max { i + Vlvi ) Trii + Vsjvi } (1)
NS -~ NS -~
H M, local small supplier HL HM, foreign small supplier

Hence, in equilibrium, the efficient assortment H M is chosen and the local small supplier
is selected. We provide a complete proof and characterization of the equilibrium profits in

online Appendix C. |

Equilibrium slotting fees and profits In equilibrium, the local small supplier may have
to pay a positive slotting fee to ensure the listing of its product.

The slotting fee paid by the local small supplier is the minimum non-negative value that
outbids the two competing offers, that is, that precludes the threats of replacements from

the large supplier, and from the foreign small supplier.
gsi,i = HlaX{Tf'gf — ngy[ + VM,VSN-} (2)

These threats of replacement are strengthened when « decreases because suppliers anticipate
a higher gross profit in stage 2, and they are willing to compete fiercely to enforce their
favorite listing decision. Hence, the equilibrium slotting fee is positive if and only if the

26 Whenever the small supplier offers a zero

retailers’ bargaining power is sufficiently low.
slotting fee, each retailer obtains itsgross profit with the assortment H M. By contrast when
the slotting fee is positive, the retailer obtains the profit that leaves itindifferent with the
second most profitable offer, the “threat of replacement”. The relative profitability of product
M (that is, the comparison between IT7M — I and E) is key to determine the binding
threat of replacement: when product M is very profitable, the second best option is to sell
the same assortment but buying product M from the foreign supplier (that is, the binding

terms in the right-hand side of equation 1 is the second term); by contrast, when it is less

profitable, the second best option is to sell the two products of the large supplier (assortment

HHL_HH HHAT_HH_E
26Namely, when o < 224 SRR by,
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HL).

Equilibrium profits are as follows:
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4.2.2 Partial buying group

Assume now that retailers r; and o have opted for a partial buying-group: they commit
to adopting a common listing decision regarding the large supplier’s product(s), but keep
deciding separately from which of the small suppliers they buy product B if they wish to list
it. This implies that the product assortment is the same in both markets: it is either AB,
BC, or AC.

The listing decision AB leads to product assortment H M in market 1 and ML in mar-
ket 2, we denote this assortment by (HM, M L). Similarly, the listing decisions BC' and AC
respectively result in product assortments (ML, HM) and (HL,HL). As the markets are
symmetric, we can focus without loss of generality on the choice between the product assort-
ments (HL, HL) and (HM,ML). In the latter case, each retailer can choose its supplier of
product M.

Product assortment Consider first the suppliers’ willingness to pay for being listed.

e In market 1, the suppliers’ willingness to pay are the same than in the absence of
buying group, because the listing decisions are either HM or HL. Again, the large
supplier is willing to impose the listing of product L; the maximum amount it is ready

to pay for this leaves him indifferent between the assortments HL and HM: 1//\},1 =

miit — o™ = V1. The small suppliers are ready to offer their whole profit, namely,

)

~

— HM _ i/ T HM —_V
Vi =mg1 = Ve and Vi, = max{n,, 7 — E,0} =V, 1.

e In market 2, the two possible assortments are ML or HL. From lemma 1 we know
that Wﬁf% > M and ’H'%L < WL%M. The large supplier is now ready to pay up to

8,2

17172 = ﬁﬂL—W%L > Vl,g to secure the assortment H L, while the local supplier s, is ready
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ML
2,2

to pay up to ‘782,2 = ML >V, 5 and the foreign supplier s, \A/SLQ = max{wé\fé—E, 0} >
73172. As a result, the suppliers are competing more fiercely to impose their favorite

assortment with a partial buying group than without buying group.

The competition for slots results in the assortment decision detailed in the following

proposition:

Proposition 2. Under Assumptions 1-4, with a partial buying group, two types of assort-

ments may arise in equiltbriums:

o When ITHM 4 [TME > 21THE the efficient equilibrium assortment HM is offered in one
market, but the inefficient assortment ML s offered in the other market. Product M

18 provided by the local small supplier.

o When ITHM { TIML < 2TTHL the inefficient equilibrium assortment HL is offered in both

markets.

Proof. First, whenever product M is listed, in each market, the local small supplier wins
the competition for the slot against the foreign small supplier, because ‘731 > ‘75]1 With a
partial buying group, the assortment chosen in equilibrium for the two markets maximizes
the retailers’ joint profit under the constraint that they must list the same product(s) from (.

Therefore, the buying group chooses to list (HM, M L) if the following condition is satisfied:

HM ML | {7 i HL HL T >
Ty 1 + Tra,2 + V51,1 + VSQQ = T 1 + Ty 2 + Vl,l + W,Q
TV

—~
(HM, M L) with local small suppliers (HL,HL)

and chooses (H L, HL) otherwise. We provide a complete characterization of the equilibrium

in online Appendix D. |

Equilibrium slotting fees and profits We consider now equilibrium slotting fees and

profits for each product assortment.
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e Local product M listed: Whenever II”™ + [TML > 2111 in equilibrium the small
suppliers s; and sy are listed in their respective local market because (HM, ML) is
more efficient than (HL, HL) for the industry. To ensure the listing of their products,
they may have to pay a positive slotting fee, as the buying group decides to list M
when the total amount of slotting fees offered by the two small suppliers satisfies the
following constraints:

i HM ML
Ssl,1+5522>7T7‘11+7TT'22+‘/I:1+‘/L2_7T -

ry,l r2,2

Ss1 > V52,1 (>0)
552,2 > ‘751,2 (Z 0)

The first constraint ensures that the buying group prefers to list product M, and the
other two constraints ensure that, on each market, it is supplied by the local small
supplier. As a result, there is a continuum of equilibria, in which the slotting fees
jointly preclude the threat of replacement from the large supplier, and individually
preclude the threat of replacement by the foreign small suppliers. The sum of the

equilibrium fees is characterized as follows:

~

me 4 Sty = max {Viy + Vig +wllh 4 glh M MLy e Vo) (4)

re,2 ro,2

with ’iTHM E<S”5 <7rgf\14 and 7TML E<S”€ < ﬁfé,

where the superscript ne stands for “no exclusion of local supplier M” (that is, in both

countries product M is sold and provided by the local supplier).

Competition for slots leads the local small suppliers to pay slotting fees if and only if
retailer’s bargaining power is low.2” In this case, the retailers are left with the joint

profit they would obtain by choosing the second best offer, which is the assortment

27 : E o #L_mH it : E
Namely, i.e. a < « max{l — 7L 17T » HHM—HH+1'IML—HL}' Indeed, if « > 1 — L —Frs 1O

positive fee is necessary to overcome the threat of replacement by the foreign local supplier. Similarly, if
HL H L

a > .HH%P—H;EHIGE—HL’ no positive fee is necessary to overcome the threat of replacement by the large

supplier.

-ne —
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(HL, HL) if the export cost is high?® or the assortment (HM, ML) with M offered
by at least one foreign supplier when the export cost is low.?? Equilibrium profits can
be written as follows, with ﬁﬁ the aggregated profit of the two retailers and ﬁ?e the
aggregated profit of the two small suppliers:

ne — Tine ne _ _HM ML Qne One
Hr = Hrl,l + Hrg,Q = 7T7‘1,1 + 7Tr2,2 + s1,1 + 52,2

Tne — Tine ne _ _HM ML ane Qne
Hs = Hsl,l + H52,2 =Tg1 + Mego = Psy 1 532,2

Tne — 17 - _ _HM ML

e Product M excluded: Whenever IT7M 1 [TML < 2TTH L the retailers list the assort-
ment (HL, HL), because (HL, HL) is more efficient than (HM, M L) for the industry.
The large supplier has its two products listed in both markets and pays a positive

slotting fee defined as follows:

Qe _ HM ML HL HL > >
Sy =max{m,. | +my — T 0 = T+ Ve + Vi, 2,05, ()

where the superscript e stands for “exclusion” (that is, the local small supplier is ex-

cluded in both countries).

Competition for slots leads the large supplier to pay a slotting fee if and only if the
retailers’ bargaining power is low.>* In this case, the retailers are left with the joint

profit they would obtain by choosing instead the assortment (H M, M L) with product

Bie E> max{w (1 — )M 4 oITH + TIML — 21TH L)
29The foreign small supplier is more threatening on the market in which ML is offered than in market
where H M is offered, because the small supplier’s profit is higher in the assortment M L. When the export

cost decreases, both threats of importation become credible.

21—11\4

30 i =
Namely, i.e. a < a° = sprr—gmw oy
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M being supplied by the local producer. Equilibrium profits are as follows:

Te _ TT1e e — __HL HL Qe
Hr - Hrl,l + Hr2,2 = 'r11 + 7T7"2,2 + Sl

/\6 [ /\6 Ane J—
e =1¢ , +1

52’2 puy

Te — 11 - _ _HL HL Qe
Hl = Hl71 + HLQ = ﬂ-l,l + 7Tl,2 - Sl

Profitability of a partial buying group We now analyze whether it is profitable for
retailers to create a partial buying group. A first remark that directly derives from lemma 1
and Propositions 1 and 2 is that a partial buying group cannot be profitable without slotting
fees. Indeed, in the absence of buying group, Proposition 1 shows that the efficient assortment
H M is offered on each market. In contrast, Proposition 2 shows that the creation of a partial
buying group leads to an inefficient assortment on at least one market. Hence from Lemma
1, in the absence of slotting fees, the creation of a partial buying group can only decrease the
retailers’ joint profits.

Second, we have seen that, for both types of equilibrium, slotting fees are positive if
and only if the bargaining power of retailers is low enough. We thus obtain the following

proposition:

Proposition 3. A partial buying group is profitable for the retailers when they have a low
bargaining power, the export cost is high, and the profitability of product M s not too close
to that of H or L.

Proof. We provide a complete proof in online Appendix D.2. |

Intuitively, the commitment on a joint listing decision regarding the products of the large
supplier reinforces the competition for slots and therefore enables the retailers to capture a
larger share of smaller total profit through higher slotting fees. As mentioned above, by
creating a partial buying group, the retailers commit to not offering the efficient assortment
(HM,HM). Suppliers thus compete to enforce their favorite product assortment between
(HM, ML) and (HL, HL). If the small suppliers manage to have their products listed, the
assortment is (HM, ML). As, from lemma 1, the gross profit of the small supplier is larger
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when the assortment is M L than when it is H M, one small supplier has the same gross profit
than in the absence of buying group, while the other is better off: the total willingness to
pay of the small suppliers to have their products listed is thus larger than in the absence of
buying group. By contrast, the large supplier is worse off with the assortment (HM, ML)
than with the assortment (HM, HM), so it is willing to pay more to avoid this assortment
and secure (HL, HL). Competition for slots is therefore fiercer than in the absence of buying
groups. Although the retailers’ joint gross profit is lower, this increased competition leads
to higher slotting fees in both types of equilibria (HM, M L) or (HL, HL) and may thus be
profitable for retailers when their bargaining power is low as the weight of the slotting fee
in their profit is then larger. This result displays common features with Inderst and Shaffer
(2007), who find that a cross-border merger among retailers resulting in a commitment to a
common sourcing strategy increases retailers profits; However, in their paper, it is through
their bargaining with suppliers that the share of the industry profit the retailers are able to
capture increases.

Consider now the role of the export cost on the profitability of partial buying groups.
First, note that the partial buying group is never profitable when the threat of replacement
comes from the foreign small supplier — this happens when the profitability of product M
is relatively large compared to the export cost E. Indeed, creating a partial buying group
does not enable the retailers to increase competition between the local and the foreign small
suppliers. To see that, suppose that the threat of replacement with a partial buying group is
the importation of product M from a foreign small supplier. In that case, it is also the threat

of replacement in the absence of buying group.3!

In equilibrium the local small supplier
earns the same profit F with and without a partial buying group. By contrast, by creating a
partial buying group, the retailers reduce the profit they leave to the large supplier: they save
(1 — o) (M — [IML) | However, the joint profit drops by (IT#™ — ITML) hence the net profit

of the retailers also drops, and the partial buying group is not profitable. By contrast, when

the slotting fee is determined by the competition between the local small supplier and the

31See the complete characterization of equilibrium absent buying group and with a partial buying group
in online Appendix C and D.

25



large supplier, then the creation of a partial buying group enables the retailers to strengthen
that competition and to improve their profits.

More insight can be derived from Figure 1 which illustrates Proposition 2 with a nu-
merical example that relies on the demand specification of Singh and Vives (1984): a rep-
resentative consumer has a valuation for imperfect substitutes products X € {H, M, L} of
respective weights {h, m, [}, which can be interpreted as a quality index (the full setup is
presented in online Appendix H).*? Figure 1 displays the areas in which a partial buying
group is profitable for the retailers. On the horizontal axis, the bargaining power parameter
a goes from zero to 1; on the vertical axis, the quality parameter m goes from [ to h. A
partial buying group is profitable in the blue areas, and not profitable in the white ones. The
hatching indicates the nature of the threat of replacement in equilibrium (binding constraint):
horizontal hatching signals that the threat of replacement comes from a local supplier (from
M in the equilibrium with exclusion (HL, HL), and from L or H in the equilibrium with no
exclusion, (HM, M L)), while vertical hatching signals that the threat comes from the foreign
small supplier.

As predicted by Proposition 3, we observe that a partial buying group is profitable for
relatively low values of a. Furthermore, the dark blue area represents the equilibrium with
exclusion of small suppliers, whereas the light blue area represents the equilibrium with local
small suppliers. The horizontal frontier (IT#M + TTH#E = 2IT11L) is the limit between the
two equilibria: exclusion arises only when the quality index of product M is relatively low.
Finally, we can see that the export cost directly affects the upper frontier between the light
blue area, in which a partial buying group is profitable and leads to an equilibrium without
exclusion, and the grey area, in which a partial buying group is not profitable. The vertical
hatching indicates that, in the latter, the threat of replacement comes from the foreign small
supplier. When the quality index m is relatively high, the slotting fees that the small local
supplier pays in equilibrium with a partial buying group is determined by the offer of the

foreign small supplier. Therefore creating a partial buying group, which raises the slotting

32We set h = 2,1 =1m € [1,2] and a € [0;0.5]; this calibration satisfies the assumptions 1-4 of the model.
Equilibrium computations for the numerical example are available upon request.
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fee offered by [, has no effect on the slotting fee offered by the small local supplier: the
buying group is not profitable. When the export cost decreases, the light blue area shrinks.
In contrast, when the export cost is much higher, a partial buying group may be profitable

even for larger values of m (when M and H are closer).

Figure 1: Profitability of a partial buying group

L | / — No buying group with assortment (HM HM)
18F — . | ‘ Threat of replacement on the local small supplier:
~_ . foreign small supplier
: inefficient product of the large supplier
no threat of replacement

— Partial buying group with assortment (HM ML)
,r Threat of replacement on the local small supplier:
14 ,..-ff inefficient product of the large supplier

7 AN — Partial buying group with assortment (HL HL)
—# AN i Threat of replacement on the large supplier:

local small supplier

0.2 0.4 06 0.8 1.0

(a) Application with £ =0.2 and a = 0.2

Effect of a partial buying group on supplier’s profits

Proposition 4. When it is profitable, a partial buying group always (weakly) reduces the
large and the small suppliers’ profit.

Proof. A complete proof is provided in online Appendix D.3. |

As a partial buying group leads to an inefficient equilibrium assortment when it is prof-
itable, the suppliers’ aggregated profit is negatively affected. Interestingly, although the small
suppliers are out of the scope of such a buying group, both the large supplier’s profit and
the small suppliers’ aggregated profit decrease. When the partial buying group leads to the

assortment (H L, HL), small suppliers are excluded and the large supplier bears the loss of
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industry profit as it must pay a high slotting fee. When the assortment is (HM, ML), the
large supplier does not pay a fee but its profit decreases because its bargaining position is
weaker in the market, in which it sells product L. For the small suppliers, two countervailing
effects are operating. On the one hand, the assortment ML yields a higher gross profit in
one of the markets, but on the other hand the increased competition for slots leads to higher

slotting fees, and the latter effect dominates the former.?3

4.2.3 Full buying group

Assume now that retailers vy and 75 have opted for a full buying-group. This alliance strategy
implies that the two retailers commit to listing the same two products in both markets. More
precisely, if the retailers choose to list product B, they commit to selecting one of the two
small suppliers to supply both markets, which generates a fixed export cost E for the selected
small supplier.>* Again, three types of listing decisions may arise in equilibrium, AB, BC
or AC' in both markets, hence we can restrict the analysis to the the buying group’s choice

between the assortments (HM, ML) and (HL, HL) without loss of generality.

Product assortment As with a partial buying group, the outcome of the competition for
slots depends on the suppliers’ willingness to pay to influence the retailers’ listing decision.
The candidate product assortments are the same than with a partial buying group, hence
suppliers’ willingness to pay to have their favorite listing decision are unchanged. The small
supplier ¢ is willing to pay up to XN/SM = ‘78” to ensure the listing of its product in market ¢
and XZ] = ‘A/s] in market j. Similarly, the large supplier is willing to pay \7“ = 172, to ensure
the listing of its product and the assortment (HL, HL).?> The important change brought

out by the full buying group, as compared to partial buying group, is that a symmetric

33Note that, as there is then a continuum of equilibria, in which only the sum of slotting fees is fixed, one
small supplier may obtain a larger profit than absent buying group. However, in this case the other supports
a larger profit reduction.

34Note that buying groups often argue that, by doing so, they facilitate the access of small suppliers to
foreign markets — See for instance the above mentioned quotes by Carrefour and Horizon in footnotes 6 and
7. Our results are qualitatively robust when we assume that a full buying group enables a small producer to
access both markets, by reducing the export cost of SMEs (for instance through the help of a well established
retail network) - see Allain et al. (2020).

35We report the complete proof in online Appendix E.
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Bertrand competition now arises between the two small suppliers. Indeed, they are perfectly
symmetric in their ability to serve the two markets. Therefore in equilibrium the choice
between (HM, ML) and (HL, HL) directly depends on the export cost, and we obtain the

following proposition:

Proposition 5. Under Assumption 1-4, with a full buying group two types of assortments

may arise in equilibrium:

o When ITHM + TIME — | > 2117 L the efficient equilibrium assortment HM is offered on
one market, but the inefficient assortment M L s offered on the other market. Product

M is offered by a unique small supplier bearing an export cost E.

o When M L TIML _ B < 2I1HL the inefficient equilibrium assortment HL is offered

in both markets.

Proof. With a full buying group, when product M is listed, the same small supplier serves
the two markets. The assortment chosen in equilibrium is the one that leaves the highest
joint profit to the retailers. Hence the listing decision is (H M, M L) if the following condition

is satisfied:

HM ML 1/ 1/ HL HL 1/ 17
7-‘-7"171 + 7r7’272 + ‘/:9171 + VSLQ 2 7r’r‘1,1 + 7Tr272 + Vl,l + ‘/272

(HM, ML) with amique small supplier (HI:FHL)
& MY 4 Mt — B > 211t (6)

and (HL, HL) otherwise.
We provide a complete characterization of the equilibrium with full buying group in

online Appendix E. [ |

The equilibrium assortment is thus the same with a partial and with a full buying group.
However, competition between the two small suppliers plays out differently in the two cases,

and this affects the sharing of profits between the firms.
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Equilibrium slotting fees and profits Consider now the slotting fees paid by the sup-

pliers in the two possible equilibrium configurations.

e Product M listed: Whenever I17M 4 1ML — E > 2117% in equilibrium the retailers
list the assortment (HM, M L) and a unique small supplier is chosen to supply the two
markets. In equilibrium, the two small suppliers compete in a symmetric Bertrand
game to be listed, and each of them offers a slotting fees that dissipate its total profit

in the two markets:
§§e = ‘751-,1 + ‘N/s,-,m (7)

where the superscript pe stands for partial exclusion (exclusion of the local supplier in
one country). Note that these fees are higher than with a partial buying group. Under
Assumptions 1-4, this fee is positive when retailers bargaining power is not too large

as compared to the export cost.3

In this equilibrium the retailers’ joint profit amounts to the profit they would obtain
with the second best offer, that is the assortment (HM, ML) if M were offered by the

rival small supplier (z.e. w4 + M5 + V., a1+ ‘7;2) Equilibrium profits are as follows:

ﬁpe_Hp11+Hr22—7Tr11 +7Tr22+spe
e =107, + 1%, =

822_

TTpe _ __HM ML
Hl = ]-_-[l,l + HZ’Q = ﬂ-l,l + 7Tl,2 .

e Product M is excluded: Whenever IT#M 4+ [IML — F < 2I1HL | in equilibrium the
retailers list the assortment H L in the two markets. The equilibrium slotting fee is as
follows:

Se = max{r ' + 7ML — ox Tl 4 Vioi + Ve 0} (8)

7"] 5]

36Namely, iff. o < aP® =1 — HHN17HH€HA4L7HL' Indeed, if a > aP¢, no positive fee is necessary to
overcome the threat of replacement by the large supplier.
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Under Assumptions 1-4, competition for slots leads the large supplier to pay a positive
slotting fee whenever the retailers’ bargaining power is low compared to the export
cost.3” Again, the retailers obtain their outside option profit (the profit they would
obtain by listing (HM, ML) and buying product M from a single supplier for both

HM
r1,l

markets, that is, = + ﬂ%é + ‘7;1 + 1752) Equilibrium aggregated profits can be

written as follows:

e _ Tre TTe — _HM ML Qe
I, = Hm,l + Hr2,2 =T, 1 + Ty 2 + Sl

g =115, + 1015, , =0

T T _ _HM ML Il

Note that when a positive slotting fee is paid, the retailers’ joint profit is independent of
the product assortment. Indeed for both listing decisions, the retailers’ best outside option
is the same: to choose the assortment (HM, M L) with a unique small supplier of product

M for the two markets.

Profitability of a full buying group We now analyze whether it is profitable for retailers
to create a full buying group. As with a partial buying group, the sum of the retailers’ gross
profits is lower with a full buying group than in the absence of buying group. Hence a full
buying group can be profitable for the retailers only if the collected slotting fees increase

sufficiently to offset this reduction. We thus obtain the following proposition:

Proposition 6. A full buying group is profitable for the retailers when they have a low

bargaining power, and for intermediate values of the export cost.
Proof. We provide a complete proof in online Appendix E.3. ]

With a full buying group, the retailers commit to a joint listing decision on all products.

As with a partial buying group, suppliers compete to enforce their favourite listing decision

. ~ A47 ~ . . .
3"Namely iff. a < a® = 2HHL7H%,HJ\LHEML+2HM. Indeed, when o > a°, no positive fee is necessary to

overcome the threat of replacement by a small supplier.
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between (HM, ML) and (HL, HL); the difference is that when product M is listed, a unique
supplier is now selected for the two markets. The retailers may jointly benefit from creating
a full buying group through two different channels: the increased competition between the

large and the small suppliers, and the increased competition between the two small suppliers.

e First, competition for slots between the large and the small supplier is affected. Note
that this profit extraction mechanism is not as effective as with a partial buying group,
because when the assortment (H L, HL) is selected, the large supplier pays a larger fee
with a partial than with a full buying group. Indeed, the small supplier still attempts
to impose the assortment (HM, ML), whereas the large supplier instead pushes for
(HL,HL), but the listed small supplier now incurs the export cost £, which reduces

its profit and hence its total willingness to pay.

e Second, a full buying group generates perfect competition between the two small sup-
pliers. They compete in a symmetric Bertrand game to be listed in the two markets,
and in equilibrium they both make zero profit. This is particularly profitable when
the profit of the small local suppliers is high without buying group, that is when M is
highly profitable and F is relatively high (but not too high to ensure that the threat

of replacement comes from the foreign small supplier).

Using the same demand specification as in Figure 1, we introduce Figure 2 to deliver
more insight on the profitability of a full buying group. Areas in which building a full buying
group is profitable for the retailers are represented in red. The dark red area represents the
equilibrium in which the retailers list assortment (HL, HL), in this case the profitability
comes from the first profit channel which is common with the partial buying group. The
light red area represents the equilibrium in which the retailers list assortment (HM, ML)
with a unique small supplier for the two markets, in this case the profitability comes from the
second profit channel, that is from the perfect competition between the two small suppliers.
The horizontal frontier between the light red and the dark red area represents the limit
between the two equilibrium assortments (II7M + IIML — B = 211%%): the equilibrium with

exclusion arises when the quality index of product M is relatively low as compared to the
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export cost. In these two equilibria, the retailers have the same best outside option, which is
to list a unique small supplier to serve the two markets (as indicated by the vertical hatching
in these two cases). As a result, in both cases the retailers joint profit amounts to this unique
outside option profit. When the export cost increases, this outside option profit decreases
and the profitability of the buying group is negatively affected: the right frontier separating
the equilibrium with buying group from the no buying group equilibrium is moved to the left.
Finally, note that the full buying group remains profitable when m is high, this is intuitive
as it allows retailers to fully capture the small suppliers’ contribution to the industry profit,

which increases with m.

Figure 2: Profitability of a full buying group

— No buying group with assortment (HM HM)
Threat of replacement on the local small supplier:
foreign small supplier
imefficient product of the large supplier
no threat of replacement

— Full buying group with assortment (HM ML)
Threat of replacement on the small supplier:
| | other exporting small supplier

— Full buying group with assortment (HL HL)
Threat of replacement on the large supplier:
exporting small supplier

1 1 1 1 1 o
02 0.4 0.6 0.8 1.0

(a) Application with £ =0.2 and a = 0.2

Effect of a full buying group on supplier’s profits

Proposition 7. When it is profitable for the retailers, a full buying group induces a reduction

in suppliers’ equilibrium profits. Whether they are excluded or not, small suppliers obtain zero

profit.
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Proof. The proof is straightforward from the proof of Proposition 4 presented in online Ap-

pendix D.3. [

A full buying group leads to a perfect competition between small suppliers which make
zero profit. The effect on the large supplier’s profit is less clear. In fact, when the assortment is
(HL, HL), a high export cost could reduce the threat of replacement from small suppliers and
increase the large supplier’s profit in comparison to the case absent buying group. However,

in this case the buying group is not profitable for the retailers.

5 Alliance strategy and welfare effects

In this section, we compare the relative profitability of the different types of buying groups.
We also provide some insights on their welfare effects and discuss implications for competition

policy.

5.1 Comparing the alliance benefits for the retailers

We compare here the retailers’ joint profit in the three different situations, that is: without
buying group, with a partial buying group and with a full buying group. We do not explicitly
model the strategic decision of creating a buying group, but it is clear that, as soon as the
joint profit of the retailers is larger in one of the three scenarios, the preferred scenario may
arise at the equilibrium of a non cooperative game, provided that some kind of transfer is
possible between the buying group and the retailers. This may be the case, for instance, in
the following setting: in a preliminary stage (stage 0) the retailers choose the nature of their
buying alliance, and in stage 1 the buying group collects all the slotting fees and redistributes
this amount to its members according to a predefined rule that guarantees each member its
profit absent buying group (as seen in sections 4.2.2 and 4.2.3, the buying group is profitable
whenever the amount of the fees is sufficient to compensate the total loss of gross profit by

the retailers).?

38The issue of how a buying group can transfer money to its members is out of the scope of our model,
as it depends on the legal and financial structure of the alliance. In practice, however, there is evidence
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Proposition 8. Under Assumptions 1-4, when their bargaining power is relatively low and
the export cost is relatively high, the retailers are better off with either a partial or a full

buying group:

e a partial buying group when E > TTHM 4 TIME _9TT7L (ejther with or without exclusion

of small suppliers).

e a full buying group when E < ITHM 4 TIME _ oTTHL (in that case they always list the

product of one of the small suppliers).

Proof. We compare the profits of the retailers in the three situations in online Appendix

F. |

First, assume that IT7M + TIME 21T < (), which means that the overall industry profit
(in both markets) is larger when product M is excluded. In that case, the retailers choose
the assortment (HL, HL): the total gross profit of the retailers is thus the same with both
types of buying group. Furthermore, with a partial buying group the sum of the slotting fees
offered by the two local small suppliers (i.e. Wf]y + ws{‘i f) is higher than the total slotting fee
offered by each small supplier with a full buying group (i.e. Wg]y +7ré\i47 ]L — FE), because with a
full buying group the small supplier must pay the export cost E if it is selected. As a result,
in equilibrium the large supplier pays a larger slotting fee with a partial buying group, and
the retailers are always better off with a partial rather than with a full buying group. In this
area, the industry profit is the same with the two types of buying group

Second, assume that 0 < IT#M + TIME — 2ITHL < E. In that case, with a partial buying
group, the retailers select the assortment (HM, M L). By contrast, with a full buying group,
because of the export cost F, the assortment is (H L, H L) in both markets. Hence the retailers
choose a partial rather than a full buying group. Indeed, as mentioned in the previous case,

a full buying group with assortment (HL, HL) brings less profit to the retailers than the

assortment (H L, HL) under partial buying group, because of the export cost; furthermore,

that these transfers exist. For instance, buying groups collect slotting fees, they may also implement central
billing (a process through which all payments to a supplier are aggregated and paid by the buying group),
invoice services to their members, etc.
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with a partial buying group the equilibrium assortment (HM, ML) leads to a larger joint
profit for the retailers than the assortment (HL, HL). In this area, the industry profit is
lower with a full buying group than with a partial one.

Finally, suppose that 0 < £ < IT#M + TIML _ 2TTHL | The assortment is now (HM, ML)
under both types of buying groups. With a partial buying group, the retailers obtain their
outside option profit (that is, their profit should they list the assortment (H L, HL)) and the
small suppliers keep a positive profit; with a full buying group however, competition for slots
induces the small suppliers to leave the retailers all of their profits: the retailers are then
better off with a full buying group. In this case, the industry profit is lower with a full buying
group than with a partial one, because the cost E is wasted in the former case.

Figure 3 illustrates these results in the numerical example, and displays the buying group
strategy that gives the highest joint profit to the retailers. The retailers’ bargaining power
« is on the horizontal axis, and m, the consumers’ relative preference for the variety M, on

the vertical axis.

Figure 3: Most profitable alliance strategy

— No buying group with assortment (HM HM)

Threat of replacement on the local small supplier:

foreign small supplier
inefficient product of the large supplier
no threat of replacement

7/ — Partial buying group with assortment (HA ML)

r Threat of replacement on the local small supplier:

inefficient product of the large supplier

Z N Threat of replacement on the large supplier:

- . local small supplier

v =~ _ — Full buying group with assortment (HM ML)

/ T~ Threat of replacement on the small supplier:

a . .
0.2 0.4 06 08 10 other exporting small supplier

(a) Application with £ =0.2 and a = 0.2
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5.2 Implications for Competition Policy

In this section, we analyze the effect of buying groups on the efficiency of the whole industry
profit and consumer surplus, and we derive some implications for competition policy by
analyzing the effect of a policy banning full buying groups.

The above analysis reveals that a first consequence of the creation of a buying group
(whether full or partial) is the standardization of the assortment decision over the two coun-
tries, which, in our setup, is always inefficient from the industry perspective, as it dissipates
part of the joint profit. To analyze the effects of buying groups on consumer surplus, we
need additional assumptions. We denote C*Y the consumer surplus in the reduced form
equilibrium with assortment XY on a market. Note that, as retailers and suppliers negotiate
cost based tariffs, the buying group implementation has no effect on downstream prices for
a given listing decision. Hence, consumer surplus is affected only by the product assortment.

We make the following assumption:

Assumption 5. Consumer surplus are ranked in the same way than industry profits: CH >

CM > Ct qnd CHM > CHL > OML,

Assumption 5 is satisfied with usual demand systems such as the linear demand spec-
ification used in our numerical example, or with a model with vertical differentiation a la
Shaked and Sutton (1983). A direct consequence of Assumption 5 is that the ranking of total
welfare in the different assortment follows the ranking of industry profits.

We thus obtain the following proposition:

Proposition 9. Under Assumptions 1-5, buying groups are always detrimental for industry

profit, consumer surplus and welfare.
Proof. See online Appendix G. ]

We further investigate whether a policy aiming at limiting the scope of buying groups,
which in our setting would be equivalent to banning full buying groups, would be efficient.

We obtain the following proposition:
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Proposition 10. Under Assumption 1-5 a requlation limiting the scope of buying groups to
partial buying groups increases industry profit, consumer surplus and welfare. However, such
a requlation does not protect small suppliers from exclusion and does not fully prevent their

profit losses.
Proof. Straightforward given the ranking of industry profits previously found. ]

The intuition for proposition 10 is as follows. Comparing the equilibrium outcomes under
laissez faire (as illustrated in Figure 3) to the outcomes with a partial buying group (as in
Figure 1), we see that a ban of full buying group may have two types of effects. Instead of
a full buying group with the assortment (HM, ML) under laissez faire, the regulation may

lead the retailers to:

e cither form a partial buying group without exclusion. Under both the laissez faire and
the regulation, there is a net loss in industry profit II7™ — T~ but the regulation
saves the fixed export cost E. Such regulation increases industry profit but leaves the
consumers surplus unchanged. In that case the regulation improves small suppliers’

profit.

e or to give up creating a buying group. Instead of a net loss IT7M — ITML + E with the
laissez faire the regulation restores the efficiency and therefore both industry profit and

consumer surplus increase. The two small suppliers are better off with the regulation.

Finally, as exclusion of small suppliers always arises under partial buying group, the regula-
tion has no effect on such exclusion and thus does not protect them from being excluded.
Partial buying groups thus appear to have adverse effects on welfare. In some cases,
they may be profitable and thus lead to welfare distortions in situations, in which full buying
groups would not, as seen by comparing Figures 2 and 3. Furthermore, in the areas where the
two kind of buying groups are profitable and lead to the exclusion of small suppliers, partial
buying groups are preferred by retailers. Partial buying groups then lead to less welfare
distortions than full buying groups, because the export cost is saved, however, they are even

more harmful for large supplier.
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Applying the Chicago School logic to buying groups, it is worth noticing that if ex ante
the retailers could threaten suppliers to create a joint listing decision, in theory, the sole
threat would be sufficient to extract some rent from the suppliers to prevent such alliance,
and alliances would not be created. However, this rent extraction relies on transfers that are
likely to be illicit, as the retailers are not supposed to ask suppliers for advantages of any
kind without performing a service related to this advantage.?® Furthermore, this reasoning
does not alleviate the need for a policy controlling such alliances, as such a control would

also be efficient against the threat.

6 Conclusion

This article analyzes the impact of retailers’ buying groups on product variety and profit
sharing within a vertical chain, and we focus on the welfare effect of buying groups according
to their scope (full or partial). By considering a multi-product setting with asymmetric
suppliers, we are able to analyze the effects of buying groups on the selection of products
and on profit sharing within the vertical chain, and especially to differentiate their effects on
“large” versus “small” suppliers, for instance, the producers of national brands vs. those of
private labels.

We show that creating a buying group reduces the overall variety of products, thereby
harming consumer surplus and welfare. By committing themselves to a joint listing strategy,
retailers may increase the competition between suppliers for being listed and capture a larger
share of a smaller industry profit. Creating a buying group is thus profitable for retailers
when their buyer power is limited. We show that when buying groups are created, both types
of suppliers are worse off, and small suppliers can be excluded.

Our results have implications for competition policy. Although retailers argue that full
buying groups may create an opportunity for SMEs to access new markets, we show that

there is little benefit to expect for small suppliers in this instance. We confirm that restricting

3%“Report from the Commission to the European Parliament and the council on unfair business-to-business
trading practices in the food supply chain”, COM(2016)32.
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the scope of the buying group to the negotiation with large suppliers can reduce the harm
for welfare. But we contradict the widespread argument in favor of partial buying groups
stating that because small suppliers are outside of the scope of the buying group they are
not harmed: on the contrary, we show that partial buying groups lead to a decrease in profit
for the small suppliers, and does not prevent their exclusion from the market. Note that
our paper is focused on joint listing alliances implemented by purchasing alliances, but our
analysis also holds if the joint listing strategy follows a cross-border merger. Indeed, such a
merger between non competing retailers does not affect the bargaining or the price setting
stages. The above policy implications thus readily extend to cross-border mergers.

By construction, we emphasize here the “dark side” of buying groups; in practice, their
“bright side”, highlighted in the literature, may also translate into lower final prices. The
present analysis is designed to contribute to the evaluation of the overall impact of buying
groups on welfare, so as to provide guidance for antitrust policy.

Avenues for future research encompass the analysis of retail competition to combine the
effect of buying groups on product variety and prices, and that of more complex upstream

market structure to explore the role of bundling in our analysis.
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Appendix

A Nash Bargaining equilibrium

A.1 Assortment HL

Consider first the subgame where r; has listed the assortment H L. There is a unique bilateral
negotiation between r; and [ for both products. The retailer’s profit when it succeeds in the

negotiation is I — Fff L while its status-quo profit in case of a breakdown is zero. The

supplier’s profit if the negotiation succeeds is Fy[*,

while its status-quo profit in case of a
breakdown is zero.
The equilibrium outcome is derived from the bilateral Nash product (where the super-

scripts relate to the subgame equilibrium assortment on which we focus):
max(I17% — FJIF)(F{1) -
FZI{L b b

& (1 - o)™ - Fif) = aFj"
Hence we have the following equilibrium values:

HL _ HL
‘Fl,i =1 -l
777{{5 _ IHE _ FZI-{L — AITHL

mh = F = (1 - a1t

HL_O

Siyt

0

A.2 Assortment XM

Consider now the subgames where retailer r; sells product M, that is, assortment is X M,
with X € {H, L}. Retailer r; engages in a simultaneous bilateral negotiation with each of

the two suppliers listed.
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The retailer now has a positive status-quo profit in the bargaining because it negotiates
with two different suppliers. Retailer r; engages in a bilateral negotiation with each listed
supplier.

Consider the negotiation between r; and [. The retailer’s profit when it succeeds in both

negotiations is I[IXM — pAM _ pXM

i > while its status-quo profit in case of a breakdown is
MY — FXM. The supplier’s profit if the negotiation succeeds is F7}", while its status quo
profit in case of a breakdown is zero.

Consider now the negotiation between r; and s;. The retailer’s profit when it succeeds in
both negotiations is II*" — FM — FX M while its status-quo profit in case of a breakdown
is IIM — FX*. The supplier’s profit if the negotiation succeeds is F; ', while its status-quo
profit in case of a breakdown is zero.

We solve the following Nash bargaining :

ma (I — FIH = R = (0 = FO) ()
3

(1= )P = Y = B = (I = FE) = a

max(I1Y = B3 = B = (0 = B0 (R

S5,

(1= ) — BN — P = (I = 1) = o T

S5,

Hence we have the following equilibrium values:

FiM = (1 - ) — 1)
my =M — B — PR = (1 — o) (T + 1Y) + (=1 + 2a)TT%Y

RN = FY = (1= o) (T¥Y — 1)

it = F)fM = (1 — a)(IT*M —1I1)

If instead s; supplies M we assume that the fixed export cost is sunk and therefore the

above stage-2 equilibrium gross profit are unchanged.
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A.3 Assortment X

Consider now the subgames where retailer r; sells product X with X € {H, M, L}. Retailer
r; engages in a bilateral negotiation with its unique supplier.

The retailer’s profit when it succeeds in this negotiation is IT* — F, k)fi, while its status-quo
profit in case of a breakdown is zero. The supplier’s profit if the negotiation succeeds is
FkXZ while its status-quo profit in case of a breakdown is zero. The resolution of the Nash
bargaining is as follows:

maX(HX - F,fi)o‘(Fé)l_o‘

X
Fk,i

S(1—a)(IT* = FY) = aFy,
Hence we have the following equilibrium values:

F=(01—a)*
WXi:HX—F,fi = all*

Wifi = Fl)fM =(1- a)HX

A.4 Proof lemma 1

Lemma 1 states that under Assumptions 1-3 firms’ profits gross of slotting fees can be ranked

as follows:

HM>
r‘z

oy >l >l 27T

T4 ’L7 T4, — T‘“’L —

>0

T‘Z—

max{mHt } and min{r7%

T3 7/7
HL ML
™ > 7le > maX{W“ 7'('“} and mm{ﬂ“ 7T“} >m; >0

oMo > ML ZHM > .

Sit — "'si Sit =

Under Assumption 3, on each market, supplier [ sells product H and L and supplier s; sells

product M. We compare continuation profits obtained in stage 2 for each assortment.

o wl!M > max{xt aMY & min{x[T 7MY >l >l > al >0
1y (3l 3

7"l7 TZ’ TZ — Ti? —
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gHM _gHL — o(TTHM _[THL) 4 (1—a) (TTH +TIM —T1HM) > 0 because [THM —TTHE >

7““1 Ti,?

0 under Assumption 1 and II¥ + IIM — 1M > () under Assumption 2.

gHM _ ML — o(TTHM — TIME) 4 (1 — o) (ITML — T8 — (IT7M — T17)) > 0 because

MAM — TIME > (0 under Assumption 1 and (ITMF — ITF — (IT7M — T17)) under
Assumption 4.

Under assumption 1 it is straightforward that =% > «/f, > zM > 7l > 0.

Moreover w1 — ml - = a(Iy — g) 4+ (1 — a)(ITY + HL — ITML) > 0 because
MME HH > 0 under Assumption 1 and ITM + IT* — ITMY > (0 under Assumption

2.

e Second, T ZL > 7rlHZ > max{7r sz} > W%L >0

mfit —wfl = (1 — a)(I"* —11") > 0 under Assumption 1.

mff —mfiM = (1—a)(I1" — (IT"M —11")) > 0. Under Assumption 2, II"Y — 117 <
1", and under Assumption 1, I > T, 7/f —xf; = (1— ) (IT" —II*) > 0 under
Assumption 1.

M — ot = (1 — a)(II7M — TIMY > 0) under Assumption 1. 7/, — 7//F =

(1 — a)(II* — (TIME — T1™) > 0) under Assumption 2.

. M ML HM
e Third, n7, > 7o > w7 > 0.

oM. — ML — (1 — o) (ITM — (IML — T1F) > 0 under Assumption 2.

iyt Sisl

aMb _ M — (1 — o)((MTME — TTF) — (TTFM — T177))) > 0 under Assumption 4.

iyt Sisl

B Proof of lemma 2

(i) Under Assumptions 1 - 4, retailers always prefer to list two products. Indeed, lemma 1
shows that listing any combination of two products (weakly) increases retailers’ profit gross
of slotting fees as compared to listing only one product. Moreover, for any menu of slotting

fees, listing two products (weakly) increases slotting-fees paid by suppliers as slotting fees
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are not conditional on the other suppliers’ product listed.

(ii) Under Assumptions 1 - 4, for any alliance strategy, supplier [ is never willing to pay a

positive slotting fee to sell only one product.

e Absent buying group Assume that r; decides to list M. From lemma 2 (i) it then
chooses between listing HM or M L, hence supplier [ knows that one of its products
is listed for sure. From lemma 1, in the continuation equilibrium supplier [ obtains
a higher gross profit with the assortment HM than with ML and is thus not wiling
to pay a positive fee for L to be listed. Besides, under Assumptions 2 and 3, in the
continuation equilibrium r; also obtains a higher gross profit with the assortment H M.
Hence, | does not need to pay a positive slotting fee to convince the retailer to list

product H because their incentives are aligned.

e With a partial/full buying group Whenever the buying group decides to list M, it
must choose to list the assortment HM on one market and ML on the other. Under
Assumption 1, [ makes a higher gross profit by selling the two products H and L in
both markets rather than by selling only one product on each market. Hence, it is never
profitable for [ to pay a positive slotting fee for selling only one product. Furthermore,
it is not willing to pay a positive fee to convince the buying group to choose one product
rather than the other, because it obtains the same profit regardless of the product that

is selected (A or C).

C Equilibrium absent buying group

Under Assumptions 1-4, absent buying group, in equilibrium the efficient assortment H M
is sold on each market (i.e. AB in market 1 and BC in market 2), the retailer accepts the

corresponding slotting fees.*°

4ONote that in stage 1, there is a continuum of profiles of slotting fees that sustain an equilibrium where
both suppliers offer higher fees and the retailer selects the assortment HM. This profile is selected by
trembling-hand perfection. All equilibria display the same assortment H M.
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Equilibrium slotting fee offers are: S, ; = max{w/L—HM 4V, ; V., ; 0}, 5, ; = max{V,,;,0}

and gm = (O,O,VM)

((HHL — ) — o(IHM — 11 if o <@, and E > TTHM — 1L
S = (1— )M —T117) — E if o« <@y and E < I1HM _ 1HL
0 otherwise
\
< (1— o)™ T - E if a <@, and E < IT7M — TTHL
K0 otherwise

S = (0,0, (1 — a)(I*F — M 4 11M))

. —_ HHLan —_ HH]\/Ian*E
with &) = frar—qm, @2 = “gawr—gr

A HL | 77, ~HM | 77 -~ HMY T7 . — minfHM _
Equilibrium profits are: I, ; = max{m. 7 + Vi, 7.7 + Vg miy' ) g = min{7.}

HL HM | 77 HM HM T _ _HM
(i — g + Vi), mgi — Vi mey pand Hy; =m0

Tt 7 8,8 Siy

(ﬁii = TI7L — (1 — o) (IT7M — TIM) if o <@, and E > ITHM _ T1HL
I, = ﬁfi — [IHM (1 — ) (ITHM —TIM) — if o < @y and B < TTHM _ [THL
\ﬁi = 11" — (1 - ) [(HHM — ) 4 (TTHM — HM)] otherwise
,HHM—HHL if « <@y and E > 1°M _ T1HL
ﬁsi,iz FE if o <@y and B < IIHM _ T1HL
(1 — ) (ITHM —T17)  otherwise
,,; =0

0, =(1-a)@™ 1M
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D Equilibrium with a partial buying group

D.1 Characterization of the equilibrium

Under Assumptions 1-4, with a partial buying group complete efficiency never arises in
equilibrium. Two types of equilibria may arise:

Equilibrium with exclusion when 21171 > [T#M 4 TIME the retailers choose to list the
two products of the large supplier (the assortment is AC') and thus exclude small suppliers
in both markets. Small suppliers offer §§ .= 7THM and §§j,j = 7rs J L and the large supplier
offers 5¢ = max{m 5 + Ml —onllh 4 Se - Sj 4+ 0}

Equilibrium slotting fees:

- The large supplier may offer a positive slotting fee only to have its two products listed:

. a(THM 4 TIML — oTTHL) 4+ 2(1 — a)TIM if o < @°

0if a>a*
- The two small suppliers offer:*!

Se =1 —a) (@™ —11"), and S¢ ; = max{(1 — o) ("™ —TI") — E,0} in market i

Siyb

- ML L Qe  — ML Ly : :
SSM- = max{(l — a)(II"" —II") — E,0} and 57 ; = (1 — a)(II"" — II") in market j

The resulting total profits in both markets are such that II¢ = maX{WHM + M+ S6

5e mHLy, Hgi = (0 and Hf = min{I7 — gHM _ — 5 2t}

s ]7 7" K sl,z s j’

41 Again, we select this equilibrium among a continuum by the trembling-hand criterion.
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= a4 T 21— o) o <

=4
12 = 2a111" if o > a°
Mg =10, =105, =0 (9)
~ Q2ITHL — o(TTHM - TIME) — (1 — o)IM  if o < &°
o 2(1 — o)L if a > a*
With a¢ = 2

OQIHL _TIHM _T[ML +2HIM .

Equilibrium without exclusion of the local small suppliers: when I 4 [JME >
21111 there are two mirror equilibria where the retailers list the product of the local small
supplier with one product of the large supplier (the assortment is either AB or BC' in both
markets). Let’s consider that the product listed of the large supplier is H in market ¢ and L
in market j.

Equilibrium slotting fees:

- The large supplier offers its maximum willingness to pay to impose its two products in

the two markets:*?

Sre =V + Vip = (1 — ) (2ATHE — TIHM _ TIML 4 9[IM),

- Small suppliers offers are such that:

~ ~

P oo I SN
Ss;i = Vi <855 < Vi and Sy, ; = Vi, ; < 55 < Vg, ; and,

( AN A~
AATHE — (1 — )(IT7 + T1F) — o(ITTHM + TIML)  if B > max{FE}, B>} and a < @y
Sre Bne (1—a)(IME -1 - E if B3 < E< Ey and a < @y
Ssl,l + SSQ,Q = PN
(1 — )M — 11 4 IME — 1) — 2F if £ <min{E, F3} and a < aj
0 otherwise

\

42The large supplier offer to have only one product listed (A or C) is zero.
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ﬁf = 2ITHL — (1 — o) (ITHM 4 TIML — 211M) it &> maX{El,E\g} and o < a;
e M4 = (I 4 TIML) 4 2(1 — )IM — (1 — )(IIFM —TIH) — B if B3 < E < B, and o < @,
T 5 = —2F + o(ITFM 4+ TIME) 4 2(1 — o)[IM if £ < min{Ey, E3} and o < a3
\ﬁf = (1 — o) (I + TIF + 2107) — (2 — 1)(TTHM 4 TIME) otherwise
(HHM + [TME _ oTTHL if £ > maX{El,EQ} and a < a;
e (1—a)(IIFM —11H) + F if B3 < E < B, and o < @y
C 2F if £< min{EI, Eg} and o < a;
\ (1 — o) ((IHM — 1) 4 (TIME —T1F))  otherwise

I = (1— o) 4 IME — 2mM)

Resulting profits are:
. =~ HM | 7fML_oiHL 0 ~
with py = I 22007 B = (1 — o) [T7 4 oITHM 4 TIME _2TTHE | By = (1—a)(ITHM —
1 2 y 42 ) 3
H\ ~ — _ onHL_pH_mit ~ __ E ~ 2F
I )7 Q1 = {gEM A aML L Q2 = 11— oML_r %3 = - TTEM _TTH 1 [IML_TiL

D.2 Profitability of a partial buying group (Proof of Proposition 3)

First, note that because a partial buying group leads to listing inefficiency it can be profitable

only if the threat of replacement is active (i.e. equilibrium slotting fees are positive).

e When ITH#M + TIML < 2ITHL ) the listing decision is (HM, HM) without buying group
and (HL,HL) with a partial buying group. A partial buying group can be profitable

only if the equilibrium slotting fee is positive, that is: a < a*.

— if E > I1HM _ TIML the threat of replacement absent buying group comes from .

x When o < @, this threat of replacement is binding. The partial buying group
. /\1 —1 2(HH]\/17HHL)
1S proﬁtable when: Hr > 2Hn = o< TIEM _[[ML -

x When o > @; there is no slotting fee paid absent buying group. The partial

Q(HHA/Ian)

buying group is profitable when: II' > Qﬁi & o < FEmTSEA N -
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It is straightforward that 2%_1: Qﬁﬁf LL ) 3HEI(J\1/ITiI;\1['[;Ir£111"[)ML

S a < ay.

. . HM _y11HL HM _11H . . .
To sum-up if @ < min{ QgIHM_r?ML), mf,&?_mHH_H)ML} the partial buying group is

profitable and leads to exclusion of small suppliers. Otherwise, partial buying

group is not profitable.

—if B < ITHM — TIML the threat of replacement absent buying group comes from

the small foreign supplier.

x When a < @s this threat is binding. The partial buying group is profitable
when 1/_\.[71, > Qﬁzz = o< ﬁ

* There is no slotting fee when a > @s. In that case, the partial buying group

2(HH]M*HH)
3[1HM _oTTH ML *

is profitable when II! > Qﬁi Sa<

2(HHA/[7HH)
3TTA M _21TH 1M

It is straightforward that HHM2€HML <

a < min{ HHMQ_EHJ\/IL7 31.[,%9}?;[}11_?1\“} the partial buying group is profitable and

r & a < @y. To sum-up if

leads to exclusion of small suppliers. Otherwise, no buying group is created.

To sum-up when IT#M + [IME < 2117 F | the partial buying is profitable for

. 2E Q(HHM—HH) Q(HHM—HHL)
a < mln{ TIHM _[[ML > 3QHM _onH _[[ML > [IHM _[[ML }7

and it is not profitable otherwise.

e When ITH#M  TIML > 2ITHL | 3 necessary condition for the buying group to be profitable

is that slotting fees must be positive.

— If B > IIHM _ TIML it is straightforward that £ > maX{El, EQ} Absent buying
group and with partial buying group, the threat of replacement comes from the

large supplier.

* When o < @; this threat of replacement is binding in the absence of buying
groups. The partial buying group is always profitable because ﬁf > Zﬁii is

always satisfied.
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x When a > @, there is no slotting fee in the absence of buying group. The par-

HHA/[+2HHL72HH7HML
3[IHM _oTTH _T[ML

tial buying group is profitable when ﬁf > Qﬁii S a<

— If I¥M _TIML > E > max{E}, F»}, with a partial buying group the threat of
replacement comes from the large supplier. Absent buying group the threat of

replacement comes from the foreign small suppliers.

* When a < @y, the threat of replacement is active without buying group. In

that case the partial buying group is profitable when ﬁfﬁ > Qﬁii & a <

2E+2HHL—HHM—HML
T[HM _T[ML .

x When a > s, there is no slotting fee without buying group. The partial

QHH 72HHL 7HH]M +H]VIL

buying group is profitable when II4 > Qﬁi & a < Foprapmr T

. . HL _[{HM _7{ML H_ omnHL T HM  [TML .
It is straightforward that 2E+2%HMPHML - 20 2H3r£3HH11_VIl’ +Hjﬂ S a < ao.

HHL_HHI\/I_H]\/[L HHZ\J_QHH_,’_QHHL_HML

: . (2E12 :
To sum-up if o < min{ ML , s — ) the partial buy-

ing group is profitable and leads to exclusion of small suppliers. Otherwise, no

buying group is created.

- If E;; < E < B, then a > a» and there is no slotting fees absent buying group.
With a partial buying group, the threat of replacement comes only from the foreign
small supplier with assortment M L. A partial buying group could be profitable

~ —2 o .
for TI2 > 20, & a < % However, it is straightforward to show that

% < @y and therefore a partial buying group is never profitable.

-IfFE < min{El,Eg} then o < @y and there is no slotting fees absent buying
group. With a partial buying group the threat of replacement comes from the
small suppliers trying to exports their products. However it is straightforward to

show that a buying group is never profitable in that case.

To sum-up when IT#¥ 4 TIML > 2TTHL g buying group is profitable when E > max{E;, E»}

. 2E+2HHL—HHM—HML HH]VI_QHH_,’_ZHHL _H]\/IL
and when a < min{ TIEM _T[M L »  3MHEM _o1H _TIML }
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D.3 Effect of a partial buying group on suppliers profit (Proof of
Proposition 4).

To asses the effect of a profitable buying group on suppliers profit we have to consider the

two possible assortments (HL, HL) and (HM, ML).

Recall that, without buying group, the equilibrium assortment is (H M, HM), the local
small suppliers are listed and may have to pay a positive slotting fee. Retailers’ joint profit

can be written as the difference between the industry profit and suppliers’ profit:

I, = M 4 [ (M M) T,

& I, = 2(all?™ — (1 — o)TIM) —TI,

Consider first a profitable partial buying group with assortment (H M, M L). In this case

slotting fee(s) are paid by the small suppliers, retailers’ joint profit can be written as:

~

ﬁ?e — [IHM | ML _ (WlHM + 7rZML) 1,

o I = (™M 4 TIME) — 2(1 — a)IM — 11,

We have ﬁ;}e > 11, < a(HML—HHM)+(ﬁS—ﬁS) > 0. From Assumption 4 [TML —TTHM <
0, hence small suppliers’ joint profit must be negatively affected if the partial buying group
is profitable. Moreover, it is straightforward that the large supplier is negatively affected
because it sells an inefficient product on one of the two markets.

Consider now the case of a partial buying group with assortment (HL, HL). Small
suppliers are excluded, hence it is straightforward their profit is reduced. Large supplier have
their two products listed but obtain a lower profit than absent buying group. Indeed, without
buying group, the minimum fee they have to pay to impose their two products is lower than

with a partial buying group and they prefer to sell only one product.
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E.1

Equilibrium with a full buying group

Maximum willingness to pay of suppliers in Stage 1

In market 1, the suppliers’ willingness to pay are the same than with a partial buying
group or without buying group, because the listing decisions are either HM or HL.
Again, the large supplier is willing to impose the listing of product L too; the maximum
amount it is ready to pay for this leaves him indifferent between the assortments H L
and HM: 17,71 = afif — oM = ‘A/l,l = V1. To ensure the listing of their product,

the small suppliers are willing to pay up to ‘751,1 = ﬂg]‘f = ‘751,1 = Vshl and ‘732,1 =

~

HM _ _\/
m —F = ‘/;2’1 = V52’1.

s2,1

In market 2, the two competing listing decisions are unchanged compared to the situa-
tion with partial buying group (i.e. either ML or HL). The large supplier is willing to
pay up to VLQ =/ —n3t = ‘7172 > V2 to secure the assortment H L, while the local
supplier ss is willing to pay up to ‘752,2 = 7'('?;[5 = 173272 > 73272, and the foreign supplier

s, up to XZLQ =) —FE= ‘732,2 >V, 9, to secure the product M in assortment M L.

E.2 Characterization of the equilibrium

Under Assumptions 1-4, with a full buying group complete efficiency never arises in equilib-

rium. Two types of equilibria may arise:

Equilibrium with exclusion: If 2IT17L > [T#M 1 [TML _ F_ the retailers choose to list the

two products of the large supplier (the assortment is (H L, HL)) and thus exclude the small

suppliers in both markets. Each small supplier bids its willingness to pay to have its product

listed in both markets: S¢ =V, ; + Vi, = max{m'} + 7}t — E,0}. To ensure that its

two products are listed, the large supplier offers a fee that leaves the buying group with the

r

outside option profit (listing a small supplier), that is gf = max{r/ —|—7Tfﬁ — 2L +§§i, 0}.

Consider now the equilibrium slotting fees:
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- The large supplier may offer a positive slotting fee only to have its two products listed:

| a(ITEM f TIML _ oQTHL) 4 2(1 — )TIM — E if o < &°

0if a > a
- Each small supplier offers:*3

S¢ = max{(1 — o) ("™ 4+ M — I —11%) — E, 0}

Si

The resulting profits are such that II¢ = max{m M + 777],‘]/”] + gsi,2W57’;f}, ﬁg = 0 and
I1¢ = min{2I17L — m — WTJ,\J/If — Se, 2 fit}.

- ! = 2(1 — a)[IM + o(ITML + TIHM) — E if o < &°
IIY =
ﬁf = 21170 if o > a°

e =115, =11%, = 0

- 2ITHL — 2(1 — a)[IM — o(TTHM + TIML) 4+ B if o < a°
II;

2(1 — )L if o > a°

With, &° = s e s

Equilibrium with a partial exclusion a local small supplier: When I17M 4 TIMF — F >
2I1HL  there are two mirror equilibria where the retailers list the product of a unique small
supplier with one product of the large supplier (the assortment is either AB or BC' in both
markets). Let’s consider that the product listed of the large supplier is H in market ¢ and L

in market j. Equilibrium slotting fees:

- The large supplier offers its maximum willingness to pay to impose its two products in

43we select the equilibrium among a continuum by the trembling-hand criterion.
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the two markets:*4

SPC = (0,0, Vi1 + Vig) = (0,0, (1 — a)(207F — IIH#M — 1ML 4 o1M))

- Each small supplier s;’s offer is such that the buying group is indifferent as when buying

the two products from [:

. (1 — o) ((ITHM — TTH) 4 (IIME — T14)) — E if o < a#°
Sp : S’L,l +‘/TS'L,‘]
0if oo > P

Resulting profits are such that IIP¢ = max{m/ " + 7}l + Spe mHM 4 pMLY [Pe = ( and

Si 7 7‘@
pe HM | ML
Hl =my T

_ I = 2(1 — a)[IM + o(ITFM + ML) — B if o < ar
! = (1 — @) (2 + TT5 + 1) + (2a — 1)(ITM 4 TIMD) if o > a7
I =17 =117 = 0

I = (1 — o)™ - 11M) 4+ (mMF — 1))

. ~pe __ E
With a?* =1 — MHM _[1H fTML_TqIL *

E.3 Profitability of a full buying group (Proof of Proposition 6)

Similarly to the proof of Proposition D.2; a full buying group leads to listing inefficiency and
thus can be profitable only if the threat of replacement is active (i.e. it leads to positive
slotting fees). Note also that although there are two types of equilibrium listing decisions
with a full buying group, the joint profit of the retailers is uniquely defined when suppliers
pay a positive slotting fee (i.e. II' = II3) because there is perfect competition among small

suppliers.

44 Again, the large supplier’ slotting fees to have only product A or C' listed is zero.
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o If £ > ITHM _ TIML the threat of replacement absent buying group comes from the

large supplier.

— When o < @i, this threat is binding. A full buying group is profitable when
~ —1 HM __y7HLY__
! > 2T, & o < 20T F

— When a > @; there is no slotting fee without buying group. A full buying group

. ~ —3 HM _11H\_
is profitable when IT! > I, & a< 3121(,55472;},)11@

. . HM _y1HLY__ HM _y11H\_ _
It is straightforward that 2(HHHM,HHM% E < 3121%IM,2H1}1,)H15L = a <o

To sum-up if o < min{ 2(H§£;P§]\§%7E7 3121(151152%1};?55L} the full buying group is prof-

itable and leads to exclusion of small suppliers. Otherwise, full buying group is not

profitable.

o if £ < II"M™ — TIML | the threat of replacement absent buying group comes from the

foreign small suppliers.

— When o < @s, this threat is binding. A full buying group is profitable when
ﬁ}q > Qﬁi o< 1-[HM—€1—[1ML

— When a > @j, there is no slotting fee without buying group. In that case, the full

buying group is profitable when II! > Qﬁi Sa< 31%[(1-11_11\}4[i[2}[1-1{1}i)515L

. . HM _y7H o )
It is straightforward that HHMj?HML < BH}QI(]{,IJHHIEH)ML & a < @p. Hence, if a <

. E 2(TTHM _11H) . .
min{ [T —TIAT > ST —o[TH T -} the full buying group is profitable and leads to exclu-

sion of small suppliers. Otherwise, no buying group is created.

To sum-up the full buying group is profitable for

. E Q(HH]\J_HH)_E 2(HH1\/I_HHL)_E
a < mll’l{ TIHM _TIML > 3HM _o[H _[IML> ~ [[HM _[[ML }

and is not profitable otherwise.
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F Retailers’ best strategy (Proof of Proposition 8)

We now compare the retailers’ joint profit for each of the three buying strategies (no buying
group, partial buying group and full buying group). Again a buying group can be profitable

only if the threat of replacement is binding (i.e. equilibrium slotting fees are positive).

e When 0 < IT7M 4+ TIME < 21171 and VE, the listing decision is (HM, HM) without
buying group and (H L, HL) with a buying group. A simple comparison of equilibrium
profit gives that: ﬁi < ﬁ}n Hence, a partial buying group is always preferred to a full
buying group. From proof D.2, we thus have that a partial buying group is created

when

. 2B Q(HH]M_HH) Q(HH]W_HHL)
a < mln{ TIHM _[[ML > 3HM _oH _[[ML>» TIHM _[[ML }

and no buying group is created otherwise.

e When 0 < ITHM + TIML —2TTHE < | the listing decision is (H M, HM) without buying
group, (HM, M L) with a partial buying group and (H L, H L) with a full buying group.
In this case, £ > maX{El, Eg} A simple comparison of equilibrium profit gives that:
I} < I3 < M L TIML _2ITHL < E. Hence, a partial buying group is always preferred

to a full buying group. From proof D.2, a partial buying group is created when

{2E+2HHL_HH]\/I_H1\/IL HHM—2HH+2HHL—HML }

o < min TIAM _[[ML » T 3IMAM 2ITH _TIML

and otherwise no buying group is created.

e When 0 < F < MM 4 TIME _2TTHL | the listing decision is (H M, HM) without buying
group, (HM, ML) with a buying group. A simple comparison of profit gives that
ﬁi > max{ﬁff, ﬁﬁ, ﬁf} and therefore a full buying group is always preferred to a partial
buying group. Because IT#M — TIML > T1HM 4 ML _ 2ITHL | from online Appendix
E.3. we know that a full buying group is created when

. E Q(HH]M*HH)
a < InlIl{ TTHEM _T[ML > 3UEM o1 H ML
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and no buying group is created otherwise.

G Proof of proposition 9

o If ITHM 4 TIML _ 2I1H#L < (, then both types of buying groups lead to the same
equilibrium assortment (H L in both markets), and joint profit is thus the same with

the two types of buying groups. Compared to no buying group, joint profit is lower,

because 2ITHL < 2[THM

o If 0 < ITHM 4 TIML _ 2ITHE < E then in equilibrium the assortment is HL in both
markets with a full buying group, while with a partial buying groups it is HM on one
market and ML on the other. In that case, a partial buying group inflicts less losses
to the industry profit than a full buying group: the loss created by the assortment
distortion is lower. However, both types of buying groups create distortions in the

assortment that reduce industry profit.

o If £ <IIHM 1 [IML _2I1HL then in equilibrium the assortment is HM on one market
and M L on the other with both types of buying groups. Again, both types of buying
groups create distortions in the assortment that reduce industry profit, but a partial

buying group is less harmful.

Under Assumption 5, these results extend to consumer surplus and welfare.

H Numerical application

We use the demand specification of Singh and Vives (1984). We consider that in each market,
there are three differentiated products H, M, L, and as the retailers have limited capacity,
only two products are available on each market. When the two products X, Z are available,

the representative consumer’s utility is defined as follows for =,z € {h,m,l} & x # z, where

62



h,m, [ represents intrinsic preference for products H, M, L:

1
V+Ux,z = V‘{'-Tqu'c"i_ZQZ - 5(@124‘6]3) — agqy X ¢z

The parameter v is a numeraire (p, = 1), and a represents the degree of substitutability
between products x and z. Maximizing the utility of the representative consumer under the

budget constraint leads to the following linear demand functions:

T —az — py + ap,

1—a?
2= ax —Dp,+apy
e 1 — a?

We set h =2,1=1m € [1,2] and a € [0;0.5]; this calibration satisfies the assumptions
1-4 of the model.
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