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Introduction

Economic environments in which firms deal with intermediaries to supply their prod-
ucts or services to final consumers are ubiquitous. Examples include grocery markets
in which food manufacturers deal with supermarket chains who have direct access
to final consumers; pharmaceutical industries where manufacturers distribute their
drugs through pharmacies and drugstores; multichannel television industries where
cable channels sell their programs to multichannel video program distributors who
then charge fees to consumers; health care sectors in which medical providers (e.g.,
hospitals) form agreements with insurers to have access to patients. One particular
feature of these industries is that they are often characterized by a bilateral oligopolis-
tic structure in which a small number of firms operate on both sides of the market,
which generates complex interactions in the supply chain. Contracting externalities
are often present because the value generated by an agreement and shared between a
manufacturer and a retailer generally depends on the contracting decisions of other
firms operating on the market. A number of practices, commonly referred to as verti-
cal restraints, may also arise such as exclusive dealing, bundling and tying, resale price
maintenance, or quantity discounts. Furthermore, trading terms are mostly deter-
mined through a bargaining process between upstream and downstream firms rather
than being fixed by one-side of the market.

Vertical relationships have a long history in antitrust laws. Since 1914 and the Sec-
tion 2 of the Clayton Act which attempted to prohibit price discrimination to protect
small businesses against big-box retailers, competition authorities and policy makers
have devoted particular attention to firms’ behavior in distribution channels. This in-
terest has been increasing over the past decades given the rise of large retailers (e.g.,
Walmart, Carrefour, Toys 'R’ Us, Amazon). Most antitrust agencies seem to have recog-
nized the procompetitive effects by which large retail chains are able to counteract the
market power of manufacturers and reduce prices paid by final consumersH In prac-
tice, however, the policy treatment of retail concentration and countervailing power
remain a contentious area and authorities lack clear guidelines. What are the deter-
minants of countervailing power? Does retail concentration enhance countervailing
power to the benefit of final consumers, or does it simply increase market power for
retailers? Do big-box retailers change the analysis of vertical restraints? How do they

affect the upstream market structure and manufacturers’ incentive to innovate?

UGalbraith (1952) was the first to highlight this effect.
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The oldest studies of vertical structures in industrial organization date back to the
double marginalization problem of Spengler (1950), and the hold-up externality that
was brought forward by Oliver E. Williamson in the 1970’s. Most of the literature
on vertical restraints (e.g., Mathewson and Winter, |1984; Rey and Tirole, |1986) and
vertical integration (e.g., [Hart and Tirole, |1990) was developed during the 1980’s and
1990’s. However, these papers have mainly considered contracts as a coordination de-
vice to maximize industry profit rather than a tool to divide surplus within the vertical
chain. In line with the growing dominance of large retailers in many industries and
the greater attention of antitrust agencies on this topic, the analysis of countervailing
power has gained further interest over the last twenty years in the economic literature.
On the theoretical side, the modern theory of bargaining combined with new equilib-
rium concepts (e.g., Crémer and Riordan, 1987; Horn and Wolinsky,|1988) has laid the
groundwork for studying vertically related markets with powerful retailers and inter-
locking relationships On the empirical side, progress in computer power, advances
in econometric techniques, and access to rich data on market outcomes have opened up
new opportunities to analyze strategic interactions between firms in imperfectly com-
petitive markets (e.g., Berry, Levinsohn and Pakes, 1995). Based on explicit economic
theories and statistical methods, empirical researchers in industrial organization have
recently developed structural econometric models to analyze vertical relationships be-
tween manufacturers and retailers (e.g.,|Villas-Boas, 2007; Bonnet and Dubois, 2010).

The purpose of this dissertation is to analyze competitive forces at play in bilateral
oligopolistic structures and provide further insights on the ability of retailers to exert
a countervailing power that benefits consumers. More specifically, this dissertation
focuses on three economic issues related to market structure changes (Chapter [I|and
and vertical restraints (Chapter 3).

Chapter |1, co-authored with Céline Bonnet and Zohra Bouamra Mechemache, in-
vestigates the effects of downstream competition on the bargaining power of firms and
prices paid by final consumers. One of this chapter’s primary contributions is to elab-
orate a structural framework of demand and supply to analyze manufacturer-retailer
relationships in bilateral oligopolies with differentiated products. The model incorpo-
rates a vertical structure in which (i) upstream and downstream firms engage in bilat-
eral bargains to determine wholesale prices of products, and (ii) retailers subsequently
compete in prices for final consumers. We focus on the French soft drink industry
which is of particular interest given the existence of large food companies operating
on different segment of the market (e.g., cola, ice-tea). Our approach is particularly ap-

pealing because we can estimate both marginal costs of products and bargaining power

2E.g., Dobson and Waterson|(1997,/2007).



of firms to determine the surplus division in the distribution channel without data on
wholesale contracts. Furthermore, we propose an algorithm to evaluate counterfactual
policy experiments (here, the removal of one retailer). After recomputing a new bar-
gaining equilibrium and downstream price equilibrium, we find that a downstream
consolidation leads to further countervailing power. However, this effect is dominated
by the increase in market power of retailers which has detrimental implications for
final consumers.

In Chapter |2, I investigate the economic effects of another change in market struc-
ture by which retailers form alliances to negotiate common trading terms with man-
ufacturers. The main contribution of this chapter is to shed new light on two effects
working in opposite directions. On the one hand, joining forces deteriorates the out-
side options of manufacturers in negotiations, which weakens their bargaining po-
sition vis-a-vis retailers. On the other hand, the fact that members of an alliance
receive nondiscriminatory trading terms lessens the ease to obtain price concessions
from manufacturers and reduces the bargaining power of retailers. Considering the
difficulty to derive sharp theoretical predictions on the effects generated by buyer al-
liances, I use household-level scanner data on bottled water purchases to estimate a
structural model closely related to the one described in the previous chapter. In con-
trast with prior empirical works on bilateral oligopolies I use conditional moment re-
strictions that approximate optimal instruments to recover the bargaining power of
firms. I then perform simulations to study the economic effects of three buyer al-
liances that have been formed by competing retailers in the French food retail sector
in 2014. Results differ from Galbraith’s countervailing buyer power theory and show
that the bargaining power of retailers is weakened, total industry profit decreases, and
final consumers face higher prices.

In Chapter |3, co-authored with Claire Chambolle, we build a theoretical model to
examine the case of full-line forcing contracts as a foreclosure strategy in vertically
related markets. Selling products in packages to retailers is a convenient device for
manufacturers who seek to impose their brand portfolio on the market. Our setting
considers a multi-product manufacturer that offers a leading brand and a secondary
brand for which it competes with a more efficient single-product firm. In equilibrium,
the retailer always offers the leading brand but may favor the secondary brand of the
multi-product manufacturer for buyer power motive. Such equilibrium harms welfare.
Moreover, multi-product manufacturer’s full-line forcing strategy may, by affecting
threat points in the bargaining, facilitate the emergence of this inefficient outcome. We
show that full-line forcing arises in equilibrium under three conditions (i) the leading

brand of the multi-product firm is strong enough, (ii) the inefficiency on the secondary



brand is not too severe, and (iii) the rival supplier is powerful enough in its bargaining
with the retailer.
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Chapter 1

The Downstream Competition Effects
in Bilateral Oligopolies: A Structural
Bargaining Approach with Limited
Dataf

1 Introduction

How firms interact in vertically related markets is of great interest for public authori-
ties since it can either affect prices or have adverse effects on investment in innovation,
which in both cases may undermine consumer welfare. This concern is particularly
acute in agro-food industries where negotiations between manufacturers and retail-
ers often lead to fierce political debates. Over the course of these last decades, the
food retail sector has known a significant consolidation, leading to the rise of large
retailers owning important share of domestic retail sales. In particular, the use of
mergers or buyer alliances by retailers has become a common practice over the past
years For instance, the six largest retail groups in the French food retail sector in
2016 are Groupe Carrefour (21.1%), Groupe Leclerc (20.7%), ITM Entreprises (14.1%),
Groupe Casino (11.4%), Groupe Auchan (11.4%), and Groupe Systeme U (10.1%)H In
addition, the share of private labels introduced by food retailers has increased in al-
most all EU Member States, stimulating the competition between national brands of
food manufacturersE Nonetheless, in some markets, retailers face strong upstream
firms with must-have brands, seeking to extract profits and being able to challenge

their buyer countervailing power. As a result, the surplus division may become diffi-

*This chapter is co-authored with Céline Bonnet and Zohra Bouamra-Mechemache.
More recently, the formation of buyer alliances has raised concern in France (see Autorité de la

concurrence, [2015).
“Kantar Worldpanel 2016: http://www.kantarworldpanel.com/fr/grocery-market-share/france.
3Private labels exceed 30% of market share in several Member States (e.g., UK, Germany, France)

(see|[European Commission, 2011, p. 78).
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cult to determine, which in turn prevents policy makers from a clearer understanding
of the main driving forces in the vertical chain.

In this article, we design a structural model of demand and supply to estimate the
division of surplus in bilateral oligopolies with differentiated products. The frame-
work includes a static model of bilateral bargaining with secret offers between multiple
manufacturers and retailers as well as a price-setting game in which retailers compete
for final consumers. Our setting allows to grasp three potential sources of bargaining
power. A firm is able to obtain better trading terms because (i) it has greater status quo
payoffs than its trading partner if the negotiation breaks, (ii) it faces lower bargaining
costs (e.g., high patience in negotiations, low fear of bargaining breakdown), or (iii) it
bears strong costs of making price concessions (i.e., an agreement to accept less favor-
able trading terms). Using household-level scanner data, our analysis focuses on the
annual negotiations in the French soft drink industry, which are of particular interest
given the existence of large food companies operating in different segment of the mar-
ket Our findings show that the bargaining power lies in the retailers’ hands which
are able to capture more than 60 percent of the surplus generated by bilateral contracts
with manufacturers. This result is mainly explained by their ability to secure higher
outside options in negotiations as well as by the large costs they incur from making
price concessions to manufacturers which lessen the ease to raise wholesale prices.

Using estimates of our structural model, we investigate the effects of downstream
concentration on the bargaining power of firms and prices paid by final consumers.
According to the countervailing buyer power theory of |Galbraith (1952), further con-
solidation of retail sectors would lead to lower wholesale prices that can be passed on
into retail prices and benefit final consumers. However, the modelling of consumer
demand and the pass-through rate from wholesale to retail prices play a key role on
the emergence of this outcome (Gaudin, |2017). Our results show that downstream
consolidation through the removal of one retailer effectively leads to lower wholesale
prices paid to manufacturers in most cases. However, we find that the market power ef-
fect generated by the decrease in downstream competitors dominates the buyer power

effect, resulting in higher prices for final consumers.

Related literature and Contributions. This paper is in line with the empirical litera-

ture on bilateral oligopoly and multilateral vertical relations. A first stream of articles

“In its recent study, the European Commission has pointed out that the French soft drink market
belongs to the most concentrated industries in the agro-food sector (see [European Commission) (2014,
p. 306). Additionally, “the top fifty global brands include seven food products, mainly beverages.”
(European Commission, 2007, p. 34).
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has considered vertical contracting in noncooperative games with upstream take-it-or-
leave-it offers. Downstream competition in the context of vertically related markets
was first introduced by Villas-Boas (2007) who analyzes the contractual forms used
between manufacturers and retailers in the U.S. yogurt industry. Ho| (2009) investi-
gates the determinants that affect relationships between hospitals and health insurers
and focuses on the strategic decision of the later to select and include hospitals in
their insurance plans. Using the theoretical setting of interlocking relationships de-
veloped by Rey and Verge (2010), Bonnet and Dubois (2010) extend the analysis of
Villas-Boas (2007) to nonlinear pricing contracts such as two-part tariffs with (and
without) resale price maintenance in the French bottled water market In accordance
with institutional details of the French soft drink industry and the growing consolida-
tion of the retail sector, our empirical approach to model vertical relationships builds
on an emerging literature that allows for balanced bargaining power and contracting
externalities. |Draganska, Klapper and Villas-Boas (2010) develop a supply model of
bilateral oligopoly to study the surplus division between manufacturers and retailers
in the German market for coffee. In their application, they estimate the bargaining
power of firms under the timing assumption that wholesale and retail prices are de-
termined simultaneously (i.e., retailers do no adjust their pricing behavior according
to unanticipated changes in wholesale prices). Although it dramatically simplifies the
computation of the model, this timing assumption imposes restrictions on the pass-
through rate in the vertical chain. Instead, Crawford and Yurukoglu (2012) propose
an empirical framework with sequential moves in which vertical contracts are negoti-
ated before the downstream competition. To estimate the bargaining power of firms
in the U.S. multichannel television industry, they take advantage of the absence of
marginal cost to produce or distribute programs and directly match observed prices
paid to channels by distributors with those predicted by their bargaining model. Em-
pirical frameworks of bargaining have also been widely used to analyze buyer-seller
relationships in the health care sector. For instance, |(Grennan (2013) examines bilat-
eral bargains between medical device manufacturers and hospitals in the U.S. coro-
nary stent industry and |Gowrisankaran, Nevo and Town| (2015) study the effects of
hospital mergers on prices negotiated by health insurers. Their modelling approach,
however, does not consider a bilaterally oligopolistic structure with downstream com-

petition but instead assume that hospitals (resp. insurers) directly negotiate on behalf

>See also papers that use structural models to study price discrimination (Villas-Boas, [2009) or cost

pass-through (Goldberg and Hellerstein, |[2013;|Bonnet et al.,[2013) in vertically related markets.
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of their patients (resp. enrollees)ﬁ In contrast, Ho and Lee (2017) consider a setting of
insurer-hospital bargaining where insurers also engage in bilateral negotiations on a
downstream market with large employers. Using the timing assumption of |Draganska,
Klapper and Villas-Boas (2010), they investigate the welfare effects of market structure
changes through the removal of one insurer on equilibrium outcomes.

In this article, we contribute to the literature and develop a game-theoretic frame-
work with sequential moves as in |Crawford and Yurukoglu (2012) where we consider
that differentiated products offered on markets are costly to produce and distribute.
Our methodology is particularly attractive since we are able to estimate the bargaining
power of firms without any information on wholesale prices paid to manufacturers by
particular retailers. The empirical approach can be described as follows. We first use
data on soft drink purchases to estimate a demand model and obtain the degree of
consumer substitutability between products. To this end, we specify a random coef-
ficient logit model which incorporates unobserved heterogeneity in consumer prefer-
ences and allows for realistic substitution patterns. We then consider the supply-side
of the French soft drink industry which is modelled as a bilaterally oligopolistic struc-
ture. Under the assumption that retailers compete in prices for final consumers, we
use demand estimates and the set of first-order conditions that describes their pricing
behavior to back out price-cost margins and marginal costs of retailers for each prod-
uct. Considering manufacturer-retailer relationships, we express the marginal cost of
retailers as a function of two components to estimate the surplus division in the sup-
ply chain. First, variations in retail marginal costs depend on differences in operational
costs of products (i.e., cost of production or distribution). The second component that
explains retail costs relates to the ability of manufacturers to exert their market power
in the vertical chain and charge wholesale prices above their marginal costs of produc-
tion. By using a linear function of cost shifters and unobservables to proxy the oper-
ational costs and a functional form implied by our bargaining framework to capture
the market power of manufacturers, we are able to estimate bargaining and cost pa-
rameters with a conditional moment restriction model. Using estimated parameters of
our structural model, we can derive upstream price-cost margins, recover the surplus
division between manufacturers and retailers, and perform simulations to evaluate
counterfactual policy experiments.

This article is organized as follows. In Section |2, we describe our data used to

estimate the empirical model. Section |3 presents the demand model that captures the

%In a robustness analysis, Gowrisankaran, Nevo and Town| (2015) consider a calibrated version of
their model similar to Crawford and Yurukoglu (2012) which incorporates downstream price competi-

tion between insurers for enrollees.
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consumers behavior on the French soft drink industry. In Section |4, we introduce the
supply model devoted to the analysis of the balance of power between manufacturers
and retailers in the vertical chain. Section [5|provides empirical results of our structural
model of demand and supply. Counterfactual simulations are presented in Section [6|

and Section [7] concludes.

2 Data and Institutional Details

Soft drinks include colas, other sodas, ice-tea as well as fruit juices. Colas and sodas
represent 40 percent of total sales in value while juices represent around 30 percent
(Xerfi-France). We use household-level scanner data on soft drink purchases in France
collected by Kantar WorldPanel from April 2005 to September ZOOSE This dataset is
composed of 265,998 purchases for home consumption and provide information about
retail prices as well as brand and store names of purchased items. Four main manu-
facturers operate on the French soft drink market, namely The Coca-Cola Company,
PepsiCo, Orangina-Schweppes and Unilever. Each beverage company is leader in one
of the four soft drink segment (i.e., colas, other sodas, ice-tea, juices and nectars). The
cola segment is extremely concentrated with the leading firm representing 70 percent
of total sales (cf. Table[l). The segment of other sodas is less concentrated but also
includes leading brands such as Fanta and Schweppes. The juice and nectar segment
is more competitive even if some well-known brands such as Tropicana are offered to
final consumers. Private labels (or store brands) represent on average 42% of market
share in our sample While they compete with strong national brands on the cola seg-
ment (e.g., Coca-Cola or Pepsi), they represent respectively 45 percent and 55 percent
of purchase frequency on the other sodas and ice-tea segments, and their penetration
rate reaches 85 percent of purchase frequency on the juice and nectar segment. There-
fore, retailers are likely to play an important role in the allocation of margins within
the distribution channel as they potentially benefit from a large outside option through
private labels at least for three over four soft drink categoriesﬂ

On the downstream market, we consider purchases at the main grocery store chains in

France which differ in term of services they provide to consumers. Five main retailers

"We decided to conduct our analysis over this sample period because soft drink sales are sensitive
to weather conditions. Therefore, we select the most favorable time period for soft drink consumption

in which we observe the largest number of purchases.
8The market share of product j is defined as the sum of the purchased quantities of product j divided

by the total quantities purchased.
9We consider that private labels are either produced by retailers themselves or by a competitive

fringe. In both cases, retailers purchase their private labels at marginal cost.
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Table 1: Descriptive statistics of the brands

Brand Upstream ownership Purchase frequency Retail price (€/liter)
Cola
PL Manufacturer 5 4.12% 0.32 (0.05)
Brand 13 Manufacturer 2 1.08% 0.69 (0.07)
Brand 22 Manufacturer 1 0.14% 0.96 (0.06)
Brand 23 Manufacturer 1 11.82% 0.87 (0.04)
Total 17.15% 0.71 (0.01)
Other soda
PL Manufacturer 5 7.42% 0.40 (0.05)
Brand 5 Manufacturer 2 0.10% 0.77 (0.06)
Brand 10 Manufacturer 4 1.74% 0.83 (0.08)
Brand 11 Manufacturer 4 1.73% 0.97 (0.09)
Brand 14 Manufacturer 4 2.27% 1.06 (0.06)
Brand 15 Manufacturer 2 0.35% 0.71 (0.07)
Brand 16 Manufacturer 1 0.41% 0.73 (0.06)
Brand 17 Manufacturer 4 0.78% 1.08 (0.06)
Brand 19 Manufacturer 4 0.02% 0.71 (0.02)
Brand 20 Manufacturer 4 0.08% 0.96 (0.03)
Brand 21 Manufacturer 4 0.13% 3.33(0.12)
Brand 24 Manufacturer 1 1.20% 0.94 (0.15)
Total 16.20% 0.64 (0.01)
Juice & Nectar
PL Manufacturer 5 29.70% 0.82 (0.09)
Brand 8 Manufacturer 1 0.27% 1.62 (0.28)
Brand 12 Manufacturer 4 0.85% 1.69 (0.11)
Brand 18 Manufacturer 2 3.38% 2.01 (0.16)
Brand 25 Manufacturer 1 0.33% 1.39 (0.13)
Total 34.53% 0.94 (0.01)
Ice-Tea
PL Manufacturer 5 2.35% 0.51 (0.07)
Brand 6 Manufacturer 3 1.92% 1.01 (0.09)
Brand 7 Manufacturer 3 0.12% 1.25(0.13)
Brand 9 Manufacturer 1 0.23% 0.89 (0.06)
Total 4.62% 0.71 (0.02)
Outside good 27.49%

Standard deviation in parenthesis refers to variation across retailers and periods. "PL" corresponds to private label. Retail prices for each row Total
have been weighted by market shares of brands and their standard deviation in parenthesis refers to variation across periods. Remark that we are
not permitted to reveal names of the brands, manufacturers and retailers due to confidentiality regarding Kantar WorldPanel data.

operate in the French retail sector. Among them, three retailer chains are characterized
by large outlets, while the two other chains have intermediate-sized outlets. In addi-

tion, we define two aggregates: an aggregate of discounters that are typically small to
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intermediate sized, provide only basic services, and offer the lowest variety of prod-
ucts, and an aggregate of the remaining retailers. These retailers are assumed to be
national chains which are present in all regions in France. Therefore, consumers based
in different local regions face similar product assortments when shopping at a given
retailer. We define a market as all purchases of soft drink for home consumption in
France within a month. Our analysis considers the 21 top selling national brands in
term of purchase frequency plus all private labels aggregated with respect to their cat-
egory (colas, other sodas, ice-tea, juices and nectars). We define a product as a combi-
nation of one brand and one retailerm As aresult, we have 157 differentiated products
representing 74.58% of the total sales of soft drink. All remaining national brands of
carbonated soft drinks, juices and nectars, and flavored waters, are aggregated in an
outside good. Average retail prices across categories of soft drinks are similar except
for the juices and nectars which are more expensive. However, retail prices within
each segment are very heterogeneous. For instance, national brands are twice more

expensive than private labels in the cola segment.

3 Consumers Demand for Soft Drinks

To analyze vertical relationships between manufacturers and retailers, the demand
model is a key issue. We use a random coefficient logit model that allows assessing

flexible substitution patterns across products.

3.1 The Demand Model

Utility. We consider a choiceset J ={0,1,...,]} of differentiated products available to
consumers. This choice set could vary across the T time periods and a consumer faces
the set of products J; during the time period t. We assume that consumers can only
choose one unit of a product belonging to the choice set J; in each period. Following
the discrete-choice literature (Berry, Levinsohn and Pakes, 1995; |[Nevo, [2001; Train,
2009), we consider that the utility derived by consumer i from purchasing product j

in period t is specified as follows
Uije = Op(j) + Or(j) — @ijPjt + &ji + €ijt
where 6(j) and 0,(j) are brand and retail fixed effects that capture respectively the mean

utility in the population generated by unobserved time invariant brands character-

istics and unobserved time invariant retailers’ characteristics, «;; is the disutility of

10For instance, one liter of Coca-Cola sold by Carrefour and by Auchan correspond to two different

products.
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consumer i for the price of product j, &;; is a product-period specific error term that
represents the utility derived from unobserved (to the econometrician) products char-

acteristics, ejjr captures the consumer-specific error.

Allowing for heterogeneous consumer price disutilities, we assume that a;; varies

across consumers as follows
ajj = exp(yy(j) + apyj) +ov;) where v; ~ N(0,1)

where a,(j), ap1j) and o are parameters to be estimated of the log normal distribution

of the price coefficient.

Outside option. In order to give the possibility to consumers not to purchase any
products among the J; alternatives from our choice set, an outside good has been in-
troduced and we assume the utility from purchasing this outside good is normalized

to Ujor = €jo;-

Market share. Assuming that e;;; is independently and identically distributed from
the standard Gumbel distribution (also known as type I extreme value distribution),

the individual market share of product j € J; in period t can be written as follows

+00

exp(0p(j) + 0r(j) — @ijPjt + Ejit)

flaij) daj;

Sijt =
Ji )
0 1+ kZ exp(Op(k) + Or(k) — AikPkt + Ekt)
-1

where f(.) corresponds to the density function of the log-normal distribution.

Elasticity. The random coefficient logit model generates a flexible pattern of substi-
tution between products by taking into account differences in consumer price disutili-
ties and is not subject to the ITA assumption unlike the multinomial logit model or the
nested logit model. Own-price elasticities and cross-price elasticities can be written as

follows

+00
pj .
—;],: fOCijSijt(1—Sijt)f(04ij)d04ij if j=k
Ejkt = S

+00
Pj if j
= Of aijsije Sike f (aij) daij if j =k

Willingness-to-pay per consumer. From the consumer-level data and the distribu-

tion of the marginal disutility of retail prices in the population f(a;; | Gaj), where
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9,1]. = (dj,0,)" with &; denotes the mean and o, the standard deviation, it is possi-
ble to infer the marginal disutility of retail prices for each individual consumer in the
sample (e.g., Train, 2009, ch. 11) Indeed, it can be shown that the distribution
of this disutility in the subpopulation of consumers who have purchased product j in
period ¢ is
flay; |yijt _ 1reaj) = Sijtlaj; flaij | ea;’) 1)
of Sijtla;; f(ij | 04;) daj;

eXp(éb(’)+6r(])+6pl(]) ijPja+Ej) denotes the individual market share of

where s; 4. =
jtlaij
1+ Z exp(Op(k)+Or(k) +Opl(k) —Aik Pk,t +Ek t)

product j in perlod t conditionnal on a;; and y;;; indicates if consumer i has chosen
product j in period t. Using (1), the (expected) marginal disutility of the retail price

for each consumer having purchased product j in period ¢ is given by:

+00

[ aj Sijtla;; f(ij | 04;;) davij
0

+0o (2)
f Sijt|ai]- al] | 04, ) daz]
0

Hence, the willingness-to-pay of each consumer for a particular product attribute is
obtained as the ratio of the attribute’s parameter to the marginal disutility of retail
price given by (2). In our model, we are able to evaluate the willingness-to-pay for
brand and retailer fixed effects that will capture the addtional price that the consumer
is willing to pay for choosing the brand or retailer with respect to the brand and retailer
references. In practice, for each product j purchased by the consumer i in our sample,
we compute the willingness-to-pay for buying a product in the retailer r as WTP ) 2
é’(]) and a product of brand b as WTP, o) 2t

aij

3.2 Identification and Estimation of the Demand Model

Identification assumptions. The identification of demand parameters rests on the
assumption that the explanatory variables are independent of the error disturbance
&jt- Some omitted product characteristics, included in ¢;; and not observed by the
econometrician, could be correlated with the price of the product j at period t (Berry,

1994). For instance, we do not know the amount of advertising that firms invest each

1

For the log-normal distribution, d; = exp(a; + "—22) and o, = d; (exp(az) - 1)2. When the consumer
buys a national brand product, a; = a,;3j). When the consumer buys a private label product, a; = a,)-
12Throughout the paper we will use boldface to distinguish between vectors (or matrices) and scalars.
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month for their brand or the display on shelves in stores. This is then included in the
error term because the publicity could be a determining factor in the choice process of
households. As advertising is a non negligible part of the cost of soft drink products,
it is obviously correlated with prices. To solve the endogeneity problem of prices and
obtain consistent estimates of demand parameters 8% = (@ub(i)r QpiGj), T Op() Or(i)) 5 WE
use a two-stage residual inclusion approach, also called control function approach, as
in [Terza, Basu and Rathouz (2008) or Petrin and Train (2010). We then regress prices
on instrumental variables Z?t as well as the exogenous variables of the baseline utility
function, 61,(]-) and 5r(]~):
d
p]-t = 6b(j)+5r(]-)+Cth+u]-t (3)
where C is a vectors of parameters, and u;; represents the error term containing all
unobserved variables that explain pj;.
The estimated error term i, of the first-stage includes omitted variables as adver-
tising variations or displays that explain both prices and the choice of the product.

Introducing this term in the utility U;j; allows capturing unobserved characteristics
and then correlation between &;; and pj;. We then write

Uijt = Op(j) + 0r(j) — Qijpje + Plhj¢ + Eijy
The new error term ¢&;;; = —pilj; + &j; + €;j; is now uncorrelated with the price pj;.

In practice, for excluded instruments, we use some cost shifters such as the input
price of sugar interacted by the quantity of added sugar content of each brand, the
input price of orange juice for pure juice products, the input price of aluminum inter-
acted by the average percentage of cans sold for each product in the other periods and
the input price of plastic. Input prices are valid instruments since they explain prices,
and the soft drink industry represents only a very small share of the demand of these
inputs, which justifies the absence of correlation between input prices and unobserved
determinants of the demand for soft drink products. To introduce product variation in
those input prices, we use the sugar content of each brand. We also use the percentage
of cans sold in other periods for each product. As we think that packaging material
of products (can or plastic bottle) could affect both prices and demand, we use the
average percentage of cans sold in other periods as a proxy of cost shifters between

products, assuming that demand is independant across periods (Hausman,|1996).

Estimation procedure. We estimate the vector of demand parameters 64 by maxi-

mizing the simulated log-likelihood function given by
SLL(OY)=) ) ) My, —yyIn(s; )
ti g
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where $; jt represents the individual simulated market share of product j in market ¢

written as follows

P B 1 1 exp(éb(j) +5r(j) —exp(anb(j) +ap1(]-)+o~vi) p]t-f-pﬁ]t)
gt s Ji ] )
h=11+ kZ exp(Op(k) + Or(k) — XP(Xnpk) + Apick) + OV;) Pis + PTks)
-1

with ns corresponds to the total number of Halton draws for each consumer i E

4 The Supply Model

Setup. The French soft drink industry in period t is modelled as a bilateral oligopoly

with F manufacturers, R retailers, and J; + 1 differentiated products. Let Jy; denotes

the set of products owned by manufacturer f and J,; the set of products distributed
F R

by retailer r in period t such that | Jr; = U J,+ = J:\{0}. The (per-period) profit

f:l r=1
function of manufacturer f is written as follows

UST Z (wjt _ﬂjt) Mtsjt(pt;ed)
J€Tf

and the (per-period) profit function of retailer r is given by

Tt = Z (pjt —Wijr — Cjt) M;sji(p; 6%
j€Trn
where pj; is the retail price of product j in period ¢, wj; is the wholesale price of prod-
uct j in period ¢, pj; and cj; are respectively the (constant) marginal cost of production
and distribution for product j in period ¢, M; is the total number of quantity purchased
on the market (commonly called the “market size”), and s;; represents the predicted
market share of product j in period t as a function of retail prices — denoted by the

Ji-dimensional vector p; — and demand parameters.

Timing, information and solution concept. Interactions between manufacturers and
retailers on the French soft drink market are described by the following two-stage

game:

13In order to obtain each v;, we use Halton sequence. More precisely, based on Train (2000), we use
100 Halton draws per individual in the subsample to obtain the smallest simulation variance in the

estimation of the random parameters.
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. Stage 1: Manufacturers and retailers bargain bilaterally and simultaneously over
linear wholesale prices of productsE We assume that wholesale contracts are se-
cret (i.e., contracting parties bargain without being able to observe trading terms

of transactions they do not participate).

. Stage 2: Retail prices are determined simultaneously by retailers competing on

the downstream market for final consumers.

In this bilateral oligopoly setting with bargaining and contracting externalities, we
employ the “Nash-in-Nash” bargaining solution (Horn and Wolinsky, [1988; |Collard-
Wexler, Gowrisankaran and Lee, 2017) to determine the division of surplus between
manufacturers and retailers. This refinement of the Perfect Bayesian equilibrium con-
cept refers to a bargaining model with a delegated negotiator structure in which dele-
gates are sent by up- and downstream firms to negotiate trading terms on their behalf
in each bilateral negotiationﬂ Based on the Nash’s axiomatic theory of bilateral bar-
gaining (Nash, [1950), each pair of delegates determines the division of surplus given
its conjectures about trading terms reached in all other bilateral negotiations. As a
result, the “Nash-in-Nash” bargaining solution corresponds to a Nash equilibrium of
a game in which players are pairs of delegated negotiatorsE In this respect, our bar-
gaining model relates to an environment in which contracts are binding, negotiators
have passive beliefs (McAfee and Schwartz, 1994) — i.e., when an unexpected outcome
arises from a bilateral negotiation delegates involved in the transaction do not revise
their beliefs about other secret deals — and firms behave schizophrenicallyﬂ Such
a semi-cooperative mechanism for division of surplus has been extensively employed
in recent empirical models of bargaining with contracting externalities (see Crawford

and Yurukoglu, 2012;|Grennan, 2013; Gowrisankaran, Nevo and Town, 2015;|Ho and

'“Nonlinear contracts (e.g., two-part tariffs) are more efficient than linear tariffs since they allow
to coordinate the distribution channel to avoid the double marginalization distortion and therefore
maximize the industry profits. However, as pointed out by Dobson and Waterson| (2007), there may
be some reasons to lean toward linear tariffs, in particular when firms meet unfrequently (e.g., annual
negotiations) and demand is uncertain. Such simple payment scheme have already been employed
in theoretical setting to model vertical relationships (Dobson and Waterson, [1997; |Inderst and Valletti,
2009;|O’Brien,[2014), as well as in most prior empirical models of bargaining (Crawford and Yurukoglu,

2012} Grennan) 2013} /Gowrisankaran, Nevo and Town, |2015; /Ho and Lee,|2017).
!>More precisely, each firm allocates one delegated agent to one bilateral negotiation it is involved.
'%This solution concept — also called bargaining equilibrium (O’Brien and Shaffer} (1994} 2005) — is

similar in spirit to the concept of contract equilibrium pioneered by|/Crémer and Riordan (1987) (see also

O’Brien and Shaffer,[1992).
!”We refer to the notion of schizophrenia since delegates coming from the same firm are unable to

communicate with one another during the bargaining process.
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Lee, |2017). In the downstream market, we consider that retailers compete in prices
with interim unobservability (Rey and Vergé, 2004) This setting refers to a situation
in which each retailer sets its retail prices conditioning on the outcomes of bilateral
negotiations it was involved in and on its beliefs about the outcomes of other deals.
Hence, any (secret) change in wholesale prices of one retailer does not affect the pric-
ing behavior of other retailers. Finally, we assume complete information about the
(constant) marginal cost of production and distribution of each product. Proceeding
backwards, we first start from the last stage by considering the price competition be-

tween retailers.

4.1 Stage 2: Downstream price competition

We consider the downstream competition between retailers and assume that retail
prices observed in our sample are determined in a pure-strategy Nash equilibrium
where retailers hold (rational) conjectures about wholesale contracts of their rivalsB

In this setting, the maximization problem of retailer r is written as follows

max Z (Pjt —Wjt — Cjt) M, Sjt(prtlp*—rt; ed)
{pjt}jEjrt ic,
J€Jrt
where p,; denotes the retail price vector set by the retailer r and p*,, the (anticipated)
equilibrium retail price vector set by its competitors at period ¢. The first-order condi-
tion of this maximization problem for product k € J,; is given by
* d asjt * d
Skt (Pre, PLr3 07) + Z (Pjt —Wjt — Cjt) a_(prtlp—rt;e )=0 (4)
. Pkt
JE€ET
From the system of first-order conditions of all product k € J,;, we can express the

price-cost margins of retailer r in vector-matrix form

* * +
Yt =EPrt = Wit =€t = _(IrtsptIrt) Irtst (5)

where s; represents the J;-dimensional vector of market shares when retail prices are
at the equilibrium level pj, I,; corresponds to the J; x J; ownership matrix of retailer r
in period ¢t where the jth diagonal element is equal to 1 if retailer r sells product j and
0 otherwise (the off-diagonal elements being equal to 0). The mathematical symbol +

corresponds to the unique Moore-Penrose pseudoinverse operator, and Sy, is a J; X J;

18This framework is also called unobservable contracts (O’Brien and Shaffer, |1992), or unobservability

game (McAfee and Schwartz,|1994).
We follow the empirical literature on oligopoly pricing with differentiated products and assume

existence of a Nash equilibrium in pure strategies (Berry, Levinsohn and Pakes, |1995; Nevo,2001).
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matrix consisting of the first derivatives of all market shares with respect to all retail

prices
ds .nd ds; .4
aplli (ps;0%) - apltt(pt)e )
SPt: :
By .gdy ... DIy .gd
ap]t(pt’e ) gp]t(ptle )

From ({5), the J;-dimensional vector of equilibrium retail price-cost margins in pe-

rion t can be computed as follows y; = —Z(Irtsptlﬁylrtst. Finally, the J;-dimensional
r

vector of retail marginal costs for each product j € J;\{0} in period t is given by
W; + ¢; = p; —Y;, which will be used as a key ingredient to estimate the bargaining

power of firms and determine the surplus division in the vertical chain.

4.2 Stage 1: Bargaining between manufacturers and retailers

We model bilateral negotiations between manufacturers of soft drinks and food retail-
ers. As previously described, the allocation of surplus between firms is assumed to be
determined according to the “Nash-in-Nash” bargaining solution. This solution speci-
fies that the wholesale price of a product owned by a manufacturer and distributed by
a retailer solves the Nash bargaining problem for that manufacturer-retailer pair con-
ditioning on all other wholesale prices. Such a sharing rule implies that each bilateral
contract is a best-response from one another on the equilibrium path, but it relies on
the assumption that trading terms of every agreement remain unchanged in case of an

out-of-equilibrium event (e.g., a bargaining breakdown)m

Bargaining between manufacturer f and retailer r over w;;. We consider the bi-
lateral negotiation between manufacturer f and retailer r over the wholesale price of
product j € Jg; N Jy; in period t. Let W, be the (anticipated) equilibrium wholesale
price vector determined in all other bilateral bargains. Payoffs of manufacturer f and

20In other words, it is assumed that firms’ representatives conjecture the equilibrium outcomes for
other bilateral negotiations in all circumstances. This is motivated by the fact that other delegates
cannot react to an out-of-equilibrium event they are not able to observe. An alternative specification al-
lowing for non-binding contracts and immediate renegotiation (“from scratch”) following a bargaining
breakdown has been considered in the theoretical literature on vertical contracting (Stole and Zwiebel,
1996; de Fontenay and Gans, |2014). Under this framework, the bargaining game is a function of the
buyer-seller network and outside options of firms in their negotiations are equilibrium objects them-
selves. However, the recursive structure of this bargaining protocol remains dramatically complex and
computationally burdensome to solve in applied work (see for instance [Yurukoglu,|2008; Dranove, Sat-
terthwaite and Sfekas,|2011).
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retailer r if an agreement over w;; is formed are respectively given by

d * * * d
Ttfr = (wjt_l/ljt)MtSjt(Prt( Wi, W )P r10%) + Z (wkt_th)MtSkt(Prt(wjt:W_jt)rP—rt;9 )
ke \{j}
% + .od
Tt = (p]t( jtr W_ ]t) wjt—Cjt)MtSjt(Prt(wjtrW_]'t):P—rti9 )
* * * * d
+ Z (pkt(wjt)W_]‘t)_wkt _th)Mt Skt(prt(w]’trw—]'t)ip—rt;e )
keZ\{j}
Status quo positions of firms in case of a bargaining breakdown over wj; are de-
termined following our bargaining protocol which assumes that wholesale prices of
other products remain unchanged. Futhermore, the information structure specified
in the downstream price competition (i.e., interim unobservability) implies that only
retailer r is able to observe this disagreement and adjust its retail prices accordingly.
Therefore, we derive the status quo payoffs of manufacturer f and retailer r as follows
-j _ * (57l gd
dft = Z (wkt_,”kt)Mtskt(Pt ;09)
ke \{j)

Z (Pkt th)MtSkt (B 'ed)
ke J,:\(j}

where f)t_j denotes the J;-dimensional vector of out-of-equilibrium retail prices when
+oo ifj=k

product j is no longer offered on the market with f)t_j[k, 1]= p];jt ifjzkand j ke J,
py, oOtherwise

(computational details are given in Appendix , and 5‘1;1 is the market share of each
product k remaining on the market. This market share is computed as follows

+00

exp(V»_];) ( . .
— a;;)da;; it ke T4 \{j}
. . J Z exP( zll{) + Z. eXP( tmt)f g Y t ]
§];t](f)t_]l ed) ={ o leJri\ij} meJi\Jrt
exp(Vikt) ( :
: a;;) da;; otherwise
Oj Y oexp(Vy) + L exp(V; lmnf S
leTri\{j} meJ\Trt

where Vzkt 5b(k) + 5r(k) a”pkt + pukt and th = 6b(k) + br(k) al]pkt + pukt

Nash bargaining problem. Following Horn and Wolinsky (1988), the (asymmetric)
Nash product of the bilateral negotiation between manufacturer f and retailer r over

the wholesale price w;; — taking w” jt as given — s defined as follows

* % —7 * 1_/\](7 " i " /\fr
NP (wjr, W' ;) = (nft(wjt,w_jt) ~d;] (w_]-t)) (n,t(w]-t,w_].t) ) (w_].t)) (6)
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where Af, € [0,1] denotes the Nash bargaining weight of retailer r in its negotiation
with manufacturer f. The equilibrium wholesale price of this bilateral negotiation is
the argument that maximizes (@, that is

wj, = argmax NPjt(wjt;W*_jt) (7)

)
w]‘t

The division of surplus generated by the bilateral contract between manufacturer f

. .. . . . JNP; .
and retailer r for product j is characterized by the first-order condition ——Z% = 0 which
Jt
can be derived as follows

* -Jj * 87-(1’ * -Jj * 87( t
e oo ) =gl 22+ (1= Ag ) (oo ) = il 0) 20 < 0. 9)

Retailer 7’s bargaining power Manufacturer f’s bargaining power
Three sources of bargaining power can be identified from (8). Terms nft(w]-t,w*_].t)—
rt
tained by each firm given that all other bilateral contracts have been formed. The
higher the gains from trade of a firm, the greater will be its losses from not reaching
an agreement which, in turn, reinforces the bargaining power of its trading partner.

dft.( ) and 70, (w ]-t,w*_].t) — d_j(w*_jt) represent the incremental gains from trade ob-

dns
A second source of bargaining power is embedded in
9 8w]t
cost incurred by retailer r (resp. manufacturer f) from making a price concession to

manufacturer f (resp. retailer r). A high concession cost lessens the ease to obtain a
price concession from a bargainer which, in turn, increases its bargaining power in the
bilateral negotiation. A last source of bargaining power is grasped by the Nash bar-
gaining weight A¢, which attempts to capture some imprecisely defined asymmetries
in the bargaining power of firms (Binmore, Rubinstein and Wolinsky, 1986). Using the
agreement payoffs and status quo positions of firms, we re-write (8) as follows

[r B0+ Y T (sulpi 00 56 )](Zap’“ sulpis!) —sulpis0) + i ) G S0

keJg\{j} ke ke ledy

1-2 sy 0
fr * o . nd Skt OPIt
+/\—fr[7/jt5]t(Ptle )+ Z thskt(Pt; ) thskt (Prt»e )][S]t(pt' Z Fkt Z i 3w ]

keT\{j} keJg SV

|
where Ft_w — Wjts y]t_p]t .t —¢jt, and Py = Py — Wi, — Ckp-

From the set of first-order conditions of each Nash bargaining problem involving man-
ufacturer f, we are able to recover its price-cost margins vector as follows (see Ap-

pendix[A]for computational details)

—_ - - + —_
Aont) lT)oMft) (IAAontost) 9)

. . 1
rft wat—u,ft = —((VftlT)OMft+((
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where V¢, and \ st are two J;-dimensional vectors defined as follows
Vi =) Tl ((Pu, = 1) Luse + Pu 1S 11}
r=

R
vft = Zlftlrt (LStTIrtY: + (((SAt - LStT)Irt) o f’tT) L)
r=1

the J; x J; matrices My; and Mft are defined as

Mg, = IftSAtIft and 1VIft = ZlftlrthtIrtsptIft
r=1

wkt—l/lkt ifkejft

and F}t is a J;-dimensional vector with F}t[k, 1] = . The mathe-

0 otherwise

matical symbol o represents the Hadamard product operator (also known as the element-
by-element multiplication). Furthermore, the J;-dimensional vectors % and t, and the
17\}‘ corresponds to a column vec-

' if je Jft N Ty Ldenotes the

all-ones vector (i.e., every element is equal to one). P, is the matrix of the first deriva-

Ji x]; matrices Py, , Sx; and ¥, are defined as follows.

tor of Nash bargaining weight ratio with %[], 1]=

tives of retail prices with respect to wholesale prices where Py, [j, k] = gﬁ}"i if j,k e T4
]

and 0 otherwise. Sy, is a matrix of equilibrium market shares and changes in market

shares following a bargaining breakdown, that is,

s(p;07)  —ASLBE 07 - —As (P, 07)
i —Asfft(fﬁz,@) s.0(p5 0% - —As]t<pt 2;0%)
SAt: . : °. .

—Asﬁt(pt ed) -As) (07 - su(pped)

The matrix ¥; includes equilibrium and out-of-equilibrium retail margins. We refer to
Appendix |[A|for further details.

From (9), we can obtain the J;-dimensional vector of upstream price-cost margins

in period t as follows I'; = zr}t.
f

4.3 Identification and Estimation of Bargaining Stage

In this subsection, we introduce the econometric model, our identification strategy,

and the estimation procedure to recover the vector of Nash bargaining weights in (9).
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Econometric model. Upstream price-cost margins can be recovered up to the un-
known vector of Nash bargaining weights A. To estimate A, we proceed by rewriting

the marginal cost of retailers for each product j € J;\{0} obtained from stage 2 as fol-

lows
Wit + Cjt = (wjr — pjt) + (cje+ pjt)
———— ———
upstream market power operational costs

Our empirical strategy relies on the fact that differences in marginal costs of retailers
across products are explained by variations in costs of production and distribution as
well as asymmetries in the bargaining power of firms.

The contribution of manufacturers’ market power to marginal costs of retailers
is grasped by the expression (9) derived from the “Nash-in-Nash” bargaining solu-
tion which corresponds to a nonlinear function of data and unknown parameters A,.
However, without additional information on the marginal cost of products, we have a

system of Z]t equations with (F xR) + Z]t unknowns. We thus need to impose further

structure on the cost of products. We follow the approach of Gowrisankaran, Nevo
and Town (2015) by assuming that the constant marginal cost of product j € J;\{0}
is specified as cj; + pj; = vj;k + wj;, where vj; is a 1 x K vector of cost shifters, k is a
K x1 vector of cost parameters, and w;; denotes an additive error term which captures
unobserved cost factors (e.g., unobserved productivity of firms E In our empirical
application v;; includes brand and retailer fixed effects, the (monthly) input price of
sugar interacted with the sugar content of each brand, and the (monthly) input price
of aluminum interacted with the average percentage of cans sold for each product. Un-
der these assumptions, the J;-dimensional vector of retail marginal costs in period f is

given by
wi+c, =T,(ApLsupi L5 ... 9,67 ) +vik+ w, (10)

where ©° = (AT,kT)7 is the vector of supply-side parameters to be estimated. Our
framework includes a special case when A is a J;-dimensional all-ones vector, that is,
retailers make take-it-or-leave-it offers to manufacturers in all bilateral transactions.

Under this situation, price-cost margins of manufacturers over each product would be

210ther approaches have been considered in the empirical literature on bilateral negotiations with
externalities. For instance, Crawford and Yurukoglu (2012) take advantage of the fact that in the mul-
tichannel tel