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his research aims to provide insights into the determinants of channel profitability and the relative power

in the channel by considering consumer demand and the interactions between manufacturers and retailers
in an equilibrium model. We use the Nash bargaining solution to determine wholesale prices and thus how
margins are split in the channel. Equilibrium margins are a function of demand primitives and of retailer and
manufacturer bargaining power. Bargaining power is itself a function of exogenous retail and manufacturer
characteristics. The parties” bargaining positions are determined endogenously from the estimated substitution
patterns on the demand side. The more they have to lose in a negotiation relative to an outside option, the
weaker the bargaining position.

We use the proposed bargaining model to investigate the role of the three main factors that have been
blamed for the power shift from manufacturers to retailers in recent years (firm-size increases, store-brand
introductions, and service-level differentiation). In our empirical analysis of the German market for coffee,
we find that bargaining power varies among the different manufacturer-retailer pairs. This result suggests that
bargaining power is not an inherent characteristic of a firm but rather depends on the negotiation partner.
We are able to confirm empirically previous theoretical findings that there can be cases where the slice of the
pie that goes to one of the channel members may decrease, but the overall pie increases and compensates for
the smaller share of profits.
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1. Introduction have become more profitable. In fact, it appears that
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There has been a great deal of discussion about the
purported power shift from manufacturers to retail-
ers because of the consolidation of the retail sector,
the increase in trade promotions, as well as the rapid
growth of store brands (for a comprehensive survey,
see Ailawadi 2001). A widely held belief is that “big-
box” retailers are squeezing manufacturer margins.
This issue of growing power of large and expand-
ing retailers was raised simultaneously by indus-
try participants, the media,' and by the competition
authorities.? Yet there is little evidence that retailers

! See Lynn (2006).
2See Schelings and Wright (1999).

retail margins have fallen over time relative to man-
ufacturer margins, which has been interpreted as evi-
dence that their power has not increased (Messinger
and Narasimhan 1995). However, the overall prof-
itability of the distribution channel is not necessarily
a zero-sum game. The profitability of manufacturers
and retailers is determined both by the total margins
in the distribution channel and by the way they are
split between them.

The questions we ask in this paper are how to mea-
sure power in the distribution channel and what are
its drivers. Standard models of channel interactions
such as Vertical Nash or Manufacturer Stackelberg
tightly specify the behavior of manufacturers and re-
tailers (Kadiyali et al. 2000). Because these behav-
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ioral assumptions determine how the overall chan-
nel profits are shared, standard models are not well
suited to measure power in the distribution chan-
nel. We therefore build on the empirical approach of
Misra and Mohanty (2006) and recent advances in the
theoretical marketing literature that allow the chan-
nel members to bargain over wholesale prices (Iyer
and Villas-Boas 2003, Dukes et al. 2006). The bar-
gaining process not only determines how the overall
channel profits are shared between manufacturers and
retailers, but it also affects the prices paid by con-
sumers and therefore the overall channel profitabil-
ity. As will be shown, our bargaining approach leads
to an empirical model that provides the flexibility
needed to assess power in the distribution channel.

We further assess the determinants of channel prof-
itability and the relative power in the channel by
considering consumer demand and the interactions
between manufacturers and retailers in an empirically
tractable equilibrium model. The size of the pie is
determined by the ability of the channel members to
extract surplus from consumers by charging higher
prices. The latter is constrained by the possibility of
substitution among competing brands and retailers
and the option to make no purchase at all. The slice
of the pie that goes to manufacturers and retailers is
a reflection of their relative power in interacting with
each other. A party’s stake or its bargaining position
(Dukes et al. 2006) is determined by its profits when
the negotiations are successfully concluded and when
they fail and the manufacturer’s product is not car-
ried by the retailer. A party’s bargaining position is
weaker the more it loses in case of failure. Besides the
bargaining positions, there are numerous other fac-
tors such as the negotiation skills of the parties, their
patience, and their risk tolerance that affect the out-
come of the negotiations between manufacturers and
retailers. These factors are what is commonly referred
to as bargaining power (Iyer and Villas-Boas 2003,
Dukes et al. 2006). Taken together, bargaining position
and bargaining power determine total channel mar-
gins and their split. Our empirical framework thus
distinguishes between the bargaining power that is
due to exogenous factors and the parties” bargaining
positions that arise endogenously from the substitu-
tion patterns on the demand side.

We illustrate the proposed approach by analyzing
the market for ground coffee in Germany. In this
mature product category, several manufacturers com-
pete intensely and sell through a number of retailers.
We use sales and marketing-mix data to estimate con-
sumer demand. We then recover retailer and manufac-
turer margins using our supply-side model. Although
our analysis pertains to this particular market and
product category, we believe that the results are of
broader significance. Key features of the German

coffee market are fairly stable demand and oligopolis-
tic structure. Many other mature markets for con-
sumer goods such as laundry detergents, beer, cereals,
diapers, and batteries have similar characteristics.

Our first contribution is that we estimate the bar-
gaining power parameter, which plays a crucial role
in the recent theoretical literature. Our findings indi-
cate that in the market under investigation, bargain-
ing power lies mainly with manufacturers. On average
the manufacturer gets more than half of the pie. At
the same time we find that bargaining power varies
among the different manufacturer-retailer pairs. This
is an interesting result, suggesting that bargaining
power is not an inherent characteristic of a firm but
rather depends on the negotiation partner.

The theoretical literature suggests that a decrease in
bargaining power of the manufacturer decreases the
distortion because of double marginalization. Hence,
under certain conditions, the presence of a powerful
retailer may be beneficial to all channel members (Iyer
and Villas-Boas 2003). The empirical analysis we con-
duct allows us to validate this implication of the the-
oretical literature. Our second contribution is thus to
show in an empirically rich and realistic setting (mul-
tiple retailers, multiple manufacturers, heterogeneous
consumers) that the overall profitability of the distri-
bution channel is not necessarily a zero-sum game.
Furthermore, by conducting numerical simulations
based on our empirical estimates, we provide com-
parative statics-type results that cannot be obtained in
an analytically tractable model.?

Our third contribution is that we quantify the effect
of the bargaining power parameter on channel profits
at the heart of the theoretical literature and decom-
pose it into its constituent parts (margins, quantities).
Our estimates indicate that the impact of bargaining
power is mostly on manufacturer margins and quan-
tities sold. The impact of bargaining power on retail
margins is small because retail margins are tied down
by the retailer’s pricing power relative to consumers,
meaning that retailers mostly pass on changes in
wholesale prices to consumers. This shows the impor-
tance of distinguishing between the pricing power
of retailers vis-a-vis consumers and the bargaining
power of manufacturers vis-a-vis retailers.

Our fourth contribution is to assess the determi-
nants of bargaining power. Building on the existing
literature (Ailawadi and Harlam 2004, Ailawadi 2001,
Messinger and Narasimhan 1995), we investigate the
three main factors that have been blamed for the
power shift from manufacturer to retailers: increase in
firm size, store-brand introductions, and service-level
differentiation through merchandise assortment. We
show how these exogenous retailer and manufacturer

3 We thank the area editor for making this point.
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characteristics affect total margins, and their split
directly through demand and also through the bar-
gaining process. We find that large retailer size and
positioning store brands close to national brands are
associated with more bargaining power of retailers
vis-a-vis manufacturers. Manufacturer size, as expect-
ed, translates into an increased share of profits going
to the manufacturers. Surprisingly, our estimates indi-
cate that a larger assortment makes a retailer less
powerful but that this nevertheless benefits both par-
ties. While the slice for the retailers is getting smaller,
the size of the pie is increasing.

Our research builds on several recent empirical
models that have devoted attention to the analysis of
channel interactions within a product category (e.g.,
Kadiyali et al. 2000, Cotterill and Putsis 2001, Sudhir
2001, Villas-Boas and Zhao 2005). These studies con-
sider a distribution channel with multiple manufac-
turers selling through a common retailer that sets
prices as if it were a local monopolist. Unlike these
previous studies, we have data on multiple national
retail chains. This allows us to incorporate retail com-
petition in our model (similar to Villas-Boas 2007).
Moreover, following the earlier theory literature on
distribution channels, these empirical studies posit a
specific model of manufacturer-retailer interactions,
which imposes a particular distribution of power in
the channel. To address this issue, Kadiyali et al. (2000)
propose using a conduct parameter approach to let
the data determine the appropriate model. Villas-Boas
(2007) takes a menu approach, where non-nested tests
are used to determine the best-fitting model among
various supply-side specifications.

Similar to the conduct-parameter approach, our
model nests the traditional models (see Appendix A
for details) and thus allows the data to determine
the bargaining power in the channel (see also Misra
and Mohanty 2006). Methodologically, therefore, the
bargaining model compares favorably to the exist-
ing structural models of channel interactions. Most
important, the bargaining power parameter has a
clear-cut behavioral interpretation, whereas the inter-
pretation of the conduct parameter is less clear.

Empirical studies of bargaining are sparse. There is
an earlier literature in marketing that has studied bar-
gaining experimentally. Neslin and Greenhalgh (1983)
conduct a role-playing investigation in the context of
media purchasing and find support for the applica-
tion of Nash’s (1950) bargaining theory to buyer-seller
negotiations. Gupta (1989) extends the analysis to sit-
uations where the parties are bargaining over multi-
ple issues. Closest in spirit to our paper is Misra and
Mohanty (2006). These authors were the first to take a
bargaining model to data and empirically assess bar-
gaining power in a channel with multiple manufac-
turers and a single retailer. We extend their work by

allowing for retailer competition and relating the bar-
gaining power parameter to manufacturer and retailer
characteristics. Furthermore, we consider a different
model setup, which follows closely the theoretical lit-
erature on bargaining in distribution channels of Iyer
and Villas-Boas (2003) and Dukes et al. (2006).

The remainder of this paper is organized as follows.
Section 2 develops the model. We present the data
in §3 and discuss the results of our empirical analysis
in §4. Section 5 concludes with directions for future
research.

2. Model

Consumer demand is modeled using a discrete-choice
formulation. On the supply side, we model competi-
tion between multiple retailers. In addition to retail
competition, we model the bargaining between retail-
ers and manufacturers. We solve the equilibrium con-
ditions and derive the equations to be taken to the
data. Before presenting our formal model, we discuss
the key assumptions below.

2.1. Key Assumptions

2.1.1. Demand. Consumers select a brand at a
given retailer (chain) to maximize their utility. Similar
to Villas-Boas (2007), we model retailer-brand combi-
nations as the alternatives in the choice set to allow
for chain influences on choice behavior. For example,
buying Tchibo at Edeka may be a very different expe-
rience than buying Tchibo at Metro because of shelf
allocation, display, etc.

2.1.2. Retail Prices. Retailers (chains) are compet-
ing with one another in Bertrand-Nash fashion. An
alternative assumption would be to think of retailers
(chains) as local monopolists, but this may overstate
the pricing power of retailers vis-a-vis consumers. The
papers by Slade (1995) and Walters and MacKenzie
(1988), which are often cited as evidence for the
local monopoly assumption, argue that competition
between stores is weak because consumers face a
transportation cost for traveling from one store to
another. Such a transportation cost argument is less
appealing when the analysis is conducted at the level
of national retail chains. Although geographic loca-
tion may help to mitigate competition between stores,
chains have many stores in the same general region
and sometimes even stores that are next to each other.
Finally, recent empirical evidence appears to favor
a model of competing retailers (see, e.g., Hartmann
and Nair 2007), and our demand estimates also imply
small but nonzero cross-chain price elasticities.

2.1.3. Wholesale Prices. In the vertical channel
there are R retailers who bargain with B manufactur-
ers over the wholesale prices of N products. We follow
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the literature and focus on one manufacturer-retailer
dyad at a time.*> Of course, in reality each retailer
can bargain with each manufacturer. Moreover, if the
negotiations break down, both parties still have the
option to negotiate with all the other manufacturers
or retailers or they may restart a previously aban-
doned negotiation in response to the outcome of
another negotiation. This process gives rise to an
extremely complicated game of interrelated negotia-
tions, which the theory literature has yet to solve. The
problem lies in the fact that the decision-relevant vari-
ables for one particular negotiation between a retailer
and a manufacturer—namely, the profits that would
be realized if the negotiation is successful and the
profits in case the negotiation breaks down—depend
on the outcomes of all other negotiations.

We model the bargaining between a particular
retailer and a particular manufacturer using the gen-
eralized Nash bargaining solution. Nash (1950) orig-
inally derived this solution concept by postulating a
number of axioms (invariance to utility representa-
tions, Pareto efficiency, and independence of irrelevant
alternatives) that a solution to a bargaining problem
should satisfy. Later work has introduced noncooper-
ative games that produce exactly the same outcome
(see, e.g., Rubinstein 1982).

All manufacturer-retailer pairs bargain at the same
time. Alternatively, one could assume that there is
some order in which negotiations take place. How-
ever, absent any data, it is not clear that it is better;
one could easily imagine situations in which impos-
ing the wrong order on the bargaining process does
more harm than good.

To ensure that bargaining is only on wholesale
price, and not on nonlinear tariffs, we follow Iyer
and Villas-Boas (2003) in assuming that products are
not fully specifiable in a contract. This assumption is
a reflection of the institutional reality in the grocery
industry, where retailers determine in a discretionary
manner whether packaging and labeling, for example,
are acceptable.

We further assume that retail prices cannot be con-
tracted upon (the theoretical literature refers to this
assumption as retail price unobservability; see, e.g.,
Iyer and Villas-Boas 2003). The bargaining solution
over wholesale prices thus treats retail prices as fixed.

* As a result, manufacturers charge different wholesale prices to
different retailers. The practice is largely consistent with European
competition law. In the United States it may, however, conflict with
the Robinson-Patman Act (U.S. Code 15 (1936), §13 et seq.).

°In the case where one manufacturer bargains with two differ-
ent retailers we use the contract equilibrium as in O’Brien and
Shaffer (1992), where contracts are negotiated secretly between each
pair and, while negotiating, both parties have passive conjectures,
which means that they take the other pair’s terms of negotiations
as given.

Manufacturers and retailers have rational expecta-
tions, meaning that they anticipate the ultimate equi-
librium outcome. We feel that this assumption is
particularly well suited for a mature product cate-
gory such as coffee, where both parties know exactly
the game that is being played. One may argue that a
more natural assumption is that retail prices are set
conditional on all wholesale prices as in a manufac-
turer Stackelberg game. To translate this assumption
into a bargaining context, we have to assume that the
bargaining processes are interdependent and allow
the wholesale prices to be determined in anticipation
of possible changes to all retail prices. As we stated
above, modeling interdependent bargaining processes
is beyond the current state of the art. We nevertheless
explore a sequential setup in Appendix B.

2.2. Demand

Consumers choose among different products or
decide to make no purchase in the category. We view
a product as a particular brand (indexed by b) sold
at a particular retailer (indexed by r). The indirect
utility U, of consumer i from purchasing brand b =
1,2,...,B from retailer r =1,2,...,R at time t =
1,2,...,Tis

Uiyt = @y — BiPrt + YXbrt + Ebrt + Eipres 1)

where «;, is a brand-retailer fixed effect capturing
the intrinsic preference for brand b at a retailer r,
and p,,, denotes the price of brand b in retailer r at
time t. Additional factors affecting the choice of brand
b at retailer r such as retailer promotions, assortment
depth, and manufacturer advertising are included
in X,,,. To capture consumer heterogeneity in price
response, we assume that the price coefficient 8; varies
across consumers according to

Bi=B+Upvi/ Ul""’N(O, 1)/

where B and o, are parameters to be estimated.
The term ¢, accounts for factors that affect con-
sumer utility, are observed by consumers, retailers,
and manufacturers, but not by the researcher (Villas-
Boas and Winer 1999). Consumer idiosyncratic pref-
erences are captured by g;,, an ii.d. type I extreme
value distributed error term. To allow for category
expansion or contraction, we include an outside good
(no-purchase option), indexed by b =r =0, with util-
ity Uy = €j00;- We rewrite the utility of consumer i
for brand b in retailer r as

l’Iihrt = 8brt (pbrtl Xbrt/ é‘:brt; «, Bi 7)
+ Miprt Porer Vi ar Vi pr Ui ys 2) + Eipe, (2)

where §,,, is mean utility and u;,, is the deviation
from this mean utility because of consumer hetero-
geneity in price response (Nevo 2000). Let the devi-
ation from mean utility u be distributed across con-
sumers according to F(u). The aggregate share s,
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of brand b in retailer r at time t across consumers
is obtained by integrating the consumer-level choice
probabilities:

exp(Opys + Kipyr)
Sy = aFw. )
ot / 1+, 25:1 exp(Opst + Mikst)

2.3. Retail Margins
For the remainder of the analysis we define a prod-
uct j as corresponding to a brand-retailer pair (b, r);
i.e.,, a product corresponds to a brand b sold at a
retailer r. To simplify the notation, we drop the time
subscript for the remainder of this section.

Retailer r maximizes the profit from all products
sold given by

7' =) [p;—p] —c/IMsi(p), 4)

jeqQr

where () is the set of products sold by retailer 7, p; is
the retail price of product j, and p}’ is the wholesale
price. The marginal cost for product j at the retail level
is ¢i. Finally, M is market size and s;(p) is defined
in Equation (3) as the market share of product j.
Assuming a pure-strategy Nash equilibrium in
retail prices, the first-order condition for product j is

ds
s+ 2 [pe—pd — ¢l =0. ®)

keQr 8pj

Switching to matrix notation, define [A % B] as the
element-by-element multiplication of two matrices A
and B of the same dimension. Let T" be an owner-
ship matrix with the general element T"(k,j) =1 if
products k and j are sold by the same retailer, and
T"(k, j) = 0 otherwise. Let A" be a matrix with the gen-
eral element A’(k,j) = ds;/dp,. A" captures demand
substitution patterns with respect to changes in the
retail prices of all products. Solving Equation (5)
yields a vector of the retail price-cost margins m” for
all products:

mr =p_pw _Cr — _[Tr *Ar]—ls(p), (6)

where p, p¥, and s(p) are vectors of retail and whole-
sale prices, and market shares, respectively.

2.4. Wholesale Margins

The generalized Nash bargaining solution over the
wholesale price of product j is defined as the maxi-
mand of the so-called generalized Nash product

(7] (p}") —d)) (7 (p}") — d})' = ?)

7 (py’) and 7°(p;’) are the profits to the retailer and
the manufacturer if the negotiations succeed, and d!
and 4}’ are the so-called disagreement payoffs that are
obtained if the negotiations fail.

The Nash bargaining solution has the property that
the outcome is more favorable to a party the higher
its disagreement profit. If, say, the incremental profit
of product j to the retailer is small, then the manu-
facturer must charge a relatively low wholesale price
to motivate the retailer to carry the product in the
first place. Hence, disagreement profits are an impor-
tant determinant of the parties” bargaining position or
endogenous bargaining power.

The generalized Nash bargaining solution captures
bargaining power in another, equally important way,
namely, through the bargaining power parameter A.
This parameter captures factors that may influence
the outcome of the bargaining process such as the tac-
tics employed by the parties, the procedure through
which the negotiations are conducted, the information
structure, and differences in time preference between
the parties (Muthoo 1999). In our setting A is the bar-
gaining power of the retailer and (1 — A) that of the
manufacturer. The higher A, the more favorable is
the outcome of the bargaining process to the retailer.
In the empirical application we let the bargaining
power parameter vary by manufacturer-retailer pair
in one of the estimated model specifications (see §4.3
for details). To keep notation simple, we chose not to
index A.

If the negotiations succeed and product j is being
sold to consumers, then the payoffs to the retailer and
manufacturer are, respectively,

7 (p}’) = (p; —p} —¢j) Ms;(p),
B e

-
mj

7' (pf') = (p}’ —¢j') Ms;(p),
N e’

w
mj

®)

where ¢} represents the marginal costs for product
j at the wholesale level. Clearly, the wholesale price
determines how the total channel profits w]?(p]?”) +
' (p)') = (p; — ¢ — ¢")Ms;(p) are split between the
manufacturer and the retailer. That is, the outcome
of the bargaining game determines what slice of the
pie goes to retailers and manufacturers. The size of
the pie is determined by the retail price as the out-
come of Bertrand-Nash competition between retailers
and, in turn, depends on demand substitution pat-
terns (see Equation (6)). Of course, the size of the
pie also depends on the bargaining process between
retailers and manufacturers since retail and wholesale
prices are determined jointly in equilibrium.

Turning to disagreement profits, recall our assump-
tion that bargaining takes place pairwise between
one manufacturer and one retailer at a time. Taken
literally, this implies that if the negotiations over
the wholesale price of product j break down, then
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product j simply will not be sold, resulting in dis-
agreement profits of di =d’ =0. In general, disagree-
ment payoffs and the bargaining power parameter
jointly affect the outcome. As a consequence of set-
ting disagreement profits to zero, we would capture
the power of the parties by the bargaining power
parameter alone. Of course, since it reflects both
the exogenous bargaining skills and the endogenous
disagreement payoffs, it is unclear how to interpret
the resulting parameter estimate. Also, if disagree-
ment profits are actually nonzero, contrary to our
assumption, then we expect the estimates of all our
parameters to suffer from misspecification bias.

To define the disagreement profits, we need to
figure out what proportion of the market share of
product j, which is the subject of the negotiation
between a given retailer r and manufacturer b, will
get allocated to the other products carried by the
retailer /manufacturer. The way the market share will
be allocated to the other products depends on the esti-
mated demand substitution patterns. We first need to
define the difference between the market share of the
other products if product j is offered and if it is not:

—j exp (O + ti)
As./(p) =
@) / 14> ica\j exp (0 + pa)

_ exp (8 + mi)
143 ca exp(d; + py)

Hence, the disagreement profits of a given retailer and
manufacturer are given by

A=Y (p—p—cp) Mas(p),
}_,_/

dE(p). 9

keQr\(j ~
L (10)
d'= 3 (pi—c)MAs (p),
keQe\(j)
my

where Q% is the set of products sold by manufac-
turer w. What matters is the incremental profit gener-
ated by product j when it is sold over when it is not
sold.

Taking the derivative of Equation (7) with respect
to p}’ and setting it equal to zero yields the first-order
condition:

.
(977]»

Al —diy ! e T 4y

w

r drAl /\ w dw —/\677]' _0 11
+(7Tj_j)(_)(77j_j) W—- (11)

Simplifying Equation (11) and rearranging terms, we
obtain

77']?' r r aﬂ-fw
Ma! —df)— + (1= A) (7] —d})

i 0
py e o

(12)

Substituting for the derivatives dm//dp}” = —Ms;(p)
and 97"/ dp}” = Ms;(p) and solving for 7" —d}’ leads to

1—A
Tl —d = (! — ).

rodr= 1)

Equation (13) relates wholesale to retail margins. Intu-
itively, as retailers and manufacturers bargain over
wholesale prices, they determine how profits are split
between the channel members.

Stacking Equation (13) for all products thus yields

-1 -1 w
51 —As; —Asy mj
-2 -2 w
—As; S —Asy my
T? %
-N —-N w
—As; —As; o SN my
—1 -1 r
5 —As; —Asy mj
-2 -2 r
1—2 —As] s, —Asy m}
= — Tr k 7
A
-N —N r
—As; —As; e Sy my
(14)

where the ownership matrix T has the general ele-
ment T%(k,j) =1 if products k and j are sold by
the same manufacturer, and T%(k, j) = 0 otherwise.
Switching to matrix notation, we have

m = %[T”’ * S| [T" % S)m’",

(15)
where S is the matrix of shares and changes in shares
defined above. Comparing the above expression to
Equation (16) nicely shows the difference between this
formulation and the one where disagreement prof-
its are normalized to zero. In this case, the split of
channel profits depends not only on the exogenous
bargaining power parameter but also on the relative
bargaining positioning that comes from the substitu-
tion patterns on the demand side (how likely that
the unit of demand in case of disagreement goes to
another set of products in one’s portfolio) and prod-
uct market competition.

If both manufacturers and retailers are single-
product firms, then T" = T* = I, where [ is the iden-
tity matrix, and Equation (15) reduces to

1-A P e
mi =p/’ —c = T(pj —p =)= — ™ (16)
In this case the split of profits is solely driven by the
exogenous bargaining power parameter. In fact, the
exogenous bargaining power parameter is the share of
the channel margin accruing to the retailer. The same
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result obtains if we specify that disagreement profits
are zero (df =d; =0).

Returnmg to the general case with multiproduct
firms, substituting for retail margins m” using Equa-
tion (6) yields

mw=—1—)‘[Tw SIT * ST * A" 's(p).  (17)

Adding Equations (6) and (17) and using the fact that
channel margins are the sum of wholesale and retail
margins, m = m® +m’, we have

p_cw —c
— (TS )T s, 8)

where [ is the identity matrix.

Once we specify the marginal costs as a function
of observable cost factors and an unobservable shock,
Equation (18) becomes the basis for the estimation.
Because we cannot separate the marginal cost at the
retail level from that at the wholesale level without
additional data, we follow the empirical literature
and specify the overall marginal cost of product j as
¢ =c+c’ =2z0+m;, where z is a vector of cost
shifters and the term 7; accounts for unobserved (by
the econometrician) shocks to marginal cost.

3. Data

3.1. Sales and Marketing Mix

To estimate the demand system, we use data col-
lected by MADAKOM (Cologne, Germany) from a
national sample of stores belonging to six major
retail chains: Edeka, Markant, Metro, Rewe, Spar, and
Tengelmann. These chains account for about 80% of
the German food market. Our conversations with
both retailers and manufacturers indicate that compe-
tition in Germany is at the national level, and thus
we define our market at this level, rather than analyz-
ing regional markets. The data contain weekly infor-
mation on the sales, prices, and promotional support
for all brands in the ground coffee category from
2000-2001. In addition, we received monthly brand-
level advertising expenditures data for all brands
from an anonymous manufacturer. Because strate-
gic pricing and promotion decisions are made at the
chain (key account) level, we aggregate the data cor-
respondingly. In what follows, the terms chain and
retailer are used interchangeably.

We focus on seven major national brands: Jacobs,
Onko, Melitta, Idee, Dallmayr, Tchibo, and Eduscho,
which together comprise more than 95% of the mar-
ket. Table 1 gives an overview of the data.

For the empirical analysis we include an outside
good as well. To calculate its share, we use the total
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Table 1 Mean Values and Standard Deviations (in Parentheses) of
Sales and Marketing-Mix Data

Brand Share (%) Prices Promotion Advertising
Jacobs  30.57 (13.49) 7.01 (0.64) 32.65 (26.71) 106.42 (48.91)
Onko 8.39 (8.53) 6.36 (0.81) 25.31 (30.88) 12.93 (19.48)
Melitta ~ 19.67 (14.62) 6.47 (0.65) 31.24 (28.45) 97.56 (49.19)
Idee 1.97 (3.18) 7.93 (0.62) 18.20 (25.97) 9.09 (10.30)
Dallmayr 12.06 (10.56) 7.79 (0.71) 25.52 (29.50) 88.72 (29.40)
Tchibo 14.42 (8.23) 8.03 (0.43) 22.75 (8.39) 83.47 (45.57)
Eduscho 12.92 (7.66) 6.82 (0.42) 28.01 (11.95) 71.65 (52.74)

sales within each week in each retailer. From the
LZ Report (Lebensmittel Zeitung 2006) we collected
data about the average amount spent per shopping
trip in each of the six different retailers. We used this
information to estimate retail store traffic and applied
this number to calculate market potential.

3.2. Cost

We obtained commodity prices of coffee from the
New York Stock Exchange.® We then adjusted these
dollar prices for the exchange rate. Another adjust-
ment needed was for the tax of 4.328 DEM/kilogram
of coffee. Further, there is a 15% weight loss in the
process of roasting the coffee that also needs to be
taken into account when calculating the cost for one
unit of roast coffee. We also tested the inclusion of
cost shifters related to packaging costs, transportation,
wages, and energy costs. However, it turned out that
their inclusion yielded either insignificant or mean-
ingless results, so we decided to retain only coffee
cost.

3.3. Determinants of Bargaining Power

The MADAKOM data set contains information on
quantities and revenues for over 900 product cate-
gories in the six retail chains under investigation. We
use this information to derive measures describing
both the manufacturers and the retailers by consider-
ing all categories excluding ground coffee, thus ensur-
ing that our measures are exogenous to the coffee
market.

3.3.1. Firm Size. Firm size is one of the main
determinants of profitability and negotiating power.
A small manufacturer has less of an impact on a
retailer’s profitability and is therefore more likely to
offer the retailer better terms than a large manu-
facturer. We expect that larger manufacturers would

®There are five contracts: coffee price mean high nearby, cof-
fee price mean high second nearby, coffee price mean high third
nearby, coffee price mean high fourth nearby, and coffee price mean
high fifth nearby. These contracts differ in the time of expiration,
which varies from one day to several months. We selected the
contract with the highest correlation with shelf prices, coffee price
mean high second nearby.
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Table 2 Manufacturer Size (Number of UPCs)

Brand Average Std. dev. Minimum Maximum
Jacobs/Onko 238.73 8.29 223 259
Melitta 47.86 2.24 42 53
Idee 20.48 1.32 17 23
Dallmayr 19.37 1.94 15 24
Tchibo/Eduscho 47.59 3.68 39 57

command a larger share of channel profits (see, e.g.,
Hall and Weiss 1967, Kaen and Baumann 2003). The
size of a retailer is also an important determinant
of its share of channel profits. Larger retailers may
be better able to extract price concessions from man-
ufacturers, a phenomenon known as countervailing
power (Galbraith 1952).

Manufacturer size is calculated as the number of
UPCs per manufacturer across all product categories
carried by the six retailers (see Table 2). Alternative
variables explored include total manufacturer rev-
enues and sales in substitute product categories. We
proxy retailer size by total sales in million DEM (see
Table 3). We also tested additional measures of retailer
size such as the total floor space, the number of check-
outs, the total number of categories carried, or the
total number of UPCs offered but they were all highly
correlated.

3.3.2. Store Brands. Because one of the major rea-
sons for the alleged shift in retailer power is the
growth of store brands in the last decades, store
brands have been at the center of attention in existing
empirical studies of distribution channels (Raju et al.
1995, Narasimhan and Wilcox 1998, Scott-Morton and
Zettelmeyer 2004, Ailawadi and Harlam 2004). Man-
ufacturers have responded to the wide introduction
of store brands by adjusting their pricing strategies,
mostly by lowering their prices or introducing lower-
priced alternatives. We calculate the store-brand share
as the unit volume share of store-brand sales in
36 representative categories within each retail chain.

Besides the share of the store brands, another im-
portant factor is their positioning vis-a-vis national
brands (Scott-Morton and Zettelmeyer 2004). In an
extensive empirical study, Pauwels and Srinivasan
(2004) found that prices of premium-priced brands

Table 3 Retailer Characteristics

Size of Store-brand ~ Store-brand Assortment
Retailer retailer share positioning depth
Edeka 7,057,104 (988,523) 7.87 (0.47) 0.752 (0.027) 9.519 (0.271)
Markant 9,631,890 (1,380,622) 3.54 (0.47) 0.746 (0.065) 10.806 (0.480)
Metro 11,431,924 (1,902,021) 12.15(1.19) 0.556 (0.019) 14.056 (0.353)
Rewe 1,679,360 (277,300)  14.75 (1.50) 0.665 (0.012) 7.778 (0.396)
Spar 651,485 (138,856) 8.93 (1.03) 0.701 (0.017) 8.415(0.408)
Tengelmann 2,801,372 (629,895)  15.55 (1.61) 0.588 (0.010)  6.941 (0.339)

Note. Averages and standard deviations are in parentheses.

increase after the store-brand entry, whereas those of
second-tier brands decrease. Arguably, the higher the
perceived quality of the store brand, ie., the more
similar it is to the leading brands, the higher the
margins that would accrue to the retailer. The more
similar store brands are to the national brands, the
more likely manufacturers will be to differentiate their
products and due to increased differentiation increase
retail prices leading to higher margins. Store-brand
positioning is thus measured as the price ratio of store
brand to the national brands averaged across a rep-
resentative set of 36 product categories. The idea is
that if the store brand is close in terms of quality to
national brands, then it can also justify a price close to
that of national brands. Table 3 provides descriptive
statistics.

3.3.3. Assortment. In addition to retailer size and
store brands, merchandise assortment is a further
dimension of retail differentiation (Dhar and Hoch
1997). In choosing a retailer, consumers trade off the
time and effort required to visit the outlet with the
probability of finding the items on their shopping list
(Baumol and Ide 1956). The assortment of products
carried by a retailer increases consumer willingness to
pay and thus overall margins, at least up to a point
(for an example of decreasing returns to assortment,
see Broniarczyk et al. 1998). Because it increases store
loyalty, it also may give retailers more clout vis-a-
vis manufacturers in negotiating the way profits are
split. Assortment depth has been operationalized as
the average number of UPCs across all product cate-
gories (see Table 3 for data description).

4. Empirical Analysis

4.1. Estimation and Identification

We first estimate demand and then supply. This
estimation approach ensures the consistency of the
demand estimates even in the presence of supply-side
misspecifications in addition to reducing the compu-
tational burden. The cost is the efficiency of the esti-
mates. Our demand model explicitly acknowledges
the presence of factors unobserved to the researcher
that may affect demand such as changes in shelf-
space allocation (Besanko et al. 1998, Villas-Boas and
Winer 1999). To account for the potential endogeneity
of prices because of the presence of these changes in
unobserved attributes, and because we use a random-
coefficients specification to capture consumer hetero-
geneity, we use a GMM procedure with the price of
raw coffee along with the other exogenous demand
shifters interacted with brand and retailer dummies
as instruments.

The intuition behind our instrumentation strategy
is in line with recent empirical work in similar prod-
uct categories (Besanko et al. 2005, Villas-Boas and
Zhao 2005), which uses factor prices and exogenous
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product characteristics. The price of raw coffee is
determined in worldwide commodity markets and
can thus be taken as exogenous to German coffee
manufacturers. As raw coffee is the main ingredi-
ent of ground coffee, we can expect that the prices
will be correlated. Further note that assortment depth,
store-brand share, and store-brand positioning are
exogenous to unobserved determinants of demand
for coffee, by construction, as they are calculated from
categories other than coffee. Our estimation results
suggest that the instruments used are important in
order to consistently estimate demand parameters
(the ordinary least-squares price estimates, which we
do not report for parsimony reasons, are of much
lower absolute magnitude). The R? of the first-stage
regression is 0.831, and the F-test of the significance
of the cost instruments in the first-stage regression is
30.75 with a p-value of 0.000.

4.1.1. Identification. Following an argument anal-
ogous to Bresnahan (1982) for identification of
oligopoly models, we can establish that the parame-
ters in the demand system are identified. The identifi-
cation of the price parameter, which is critical for our
margin calculation, relies on the fact that unobserved
determinants of demand are uncorrelated with input
prices. Our estimation procedure ensures that this is
indeed the case (see also the above discussion on the
instruments used).

Given that demand is identified, we turn to sup-
ply and argue that the bargaining power parameter A
is identified given the assumptions on the nature of
retail competition. Our estimation equation on the
supply side has the form

1-A_
p=20+——f"+m' +m, (19)

where the retail margins m" are given by Equation (6)
as —[T"*A’"]'s(p), and the part of the wholesale mar-
gins that is independent of A, m“ is given by Equa-
tion (17) as —[T¥ * S| [T" x S][T" * A"]!s(p).

With the substitution patterns from the demand
model in hand, our assumptions on retail competi-
tion determine m" and m®. That is, we have m” up
to the scale factor (1 —A)/A. As Equation (19) empha-
sizes, what remains to be estimated on the supply
side are the cost parameters 6 and the bargaining
power parameter A that enters nonlinearly into Equa-
tion (19). An argument analogous to Nevo (1998)
for the identification of the conduct parameter in
oligopoly models with differentiated products and
constant marginal cost establishes that A is identified.
Intuitively, we ask how much does the retail margin,
predicted by (known) demand, have to be scaled up
to explain the difference between price and cost.

There are several assumptions required to iden-
tify the bargaining power parameter. First, we can

only identify the impact of bargaining power on the
marginal price decisions. If bargaining impacts non-
marginal decisions, like fixed transfers, then it can-
not be identified from the pricing decisions. Similarly,
our estimation Equation (19) relies on the assump-
tion of independent bargaining processes; without it,
the equation would be misspecified and the bargain-
ing power parameter not identified.” Finally, identifi-
cation is conditional on the retail-level game. Under
a different retail-level game, different retail margins
m"” would be calculated, and in turn, a different
bargaining power parameter A would be obtained.
For example, collusive retailers with high bargaining
power may be observationally equivalent to compet-
itive retailers with low bargaining power. Consider-
ing the institutional reality of the market analyzed,
however, we feel comfortable with our assumption
that retailers compete in a Bertrand-Nash fashion as
opposed to colluding, for example. If we had access
to wholesale prices, this assumption could be tested
empirically.

Intuitively, there may be more than one way to ex-
plain a given difference between price and cost. Hence,
just as in other channel models such as Kadiyali et al.
(2000) and Villas-Boas (2007), identifying the interac-
tions between manufacturers and retailers relies on
the modeling assumptions about how retailers interact
with consumers and with each other. To identify the
bargaining power parameter A separately from retail
competition, what is needed are wholesale prices and
data on the marginal costs of both manufacturers and
retailers. However, the latter two, especially, are often
impossible to obtain for all market participants.

4.2, Demand Estimates

The demand model estimates are presented in Table 4.
On average, price has a significant and negative
impact on utility. Consumers are very price sensi-
tive. Our model implies own price elasticities rang-
ing from —5.7 to —6.9, consistent with the ones
found in Guadagni and Little (1983), Krishnamurthi
and Raj (1991), and other previous empirical studies
of the ground coffee category. The estimated cross-
chain elasticities range from 0.01 between Spar and
Metro up to 0.31 between Metro and Edeka, suggest-
ing that there is competition across chains. Promo-
tion and advertising coefficients are significant and
positive, and are thus factors that expand demand.
There is a significant and negative time trend in line
with industry evidence from Germany that shows
that yearly per capita consumption fell by 10% from
1990 to 2002. Assortment depth is positive and signif-
icant, consistent with the idea that the service level

7 We thank an anonymous referee for drawing our attention to this
point.
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Table 4 Parameter Estimates of Demand Model Table 5 Brand-Retailer Fixed-Effect Estimates of A
Parameter Estimate Std. error Edeka Markant Metro Rewe Tengel. Spar Average
Marketing mix Jacobs 0461 0.538 0.418 0417 0.376 0.397 0.434
Price -1.0329 (0.1335) (0.014) (0.025) (0.028) (0.009) (0.010) (0.008)
Standard deviation 0.1344 (0.0847) Onko 0615 0.623 0463 0512 0.418 0.437 0.511
Promotion 0.8507 (0.0547) (0.020) (0.019) (0.026) (0.041) (0.010) (0.011)
Advertising 0.7813 (0.1451) Melitta 0.656 0.804 0.513 0.534 0.453 0.573 0.589
Trend —0.0083 (0.0005) (0.008) (0.022) (0.011) (0.014) (0.017) (0.009)
Store-brand share —2.3334 (0.7504) Idee 0.377 0395 0.358 0.317 0.274 0.333 0.342
Store-brand positioning —0.1724 (0.2245) (0.007) (0.008) (0.021) (0.011) (0.017) (0.019)
Assortment depth 0.1055 (0.0250) Dallmayr 0.392 0404 0.325 0.301 0.263 0.320 0.334
Brand effects (0.007) (0.006) (0.007) (0.021) (0.009) (0.012)
Jacobs 0.5105 (0.5622) Tchibo 0.344 0.353 0.358 0.343 0.338 0.332 0.345
Onko —1.9000 (0.5444) (0.013) (0.005) (0.005) (0.007) (0.018) (0.010)
Melitta —0.5733 (0.5498) Eduscho 0.566 0.590 0.577 0.570 0.524 0.541 0.561
Idee —1.2904 (0.5756) (0.016) (0.021) (0.007) (0.007) (0.007) (0.019)
Dallmayr 0.1467 (0.5725) Average 0487 0530 0430 0428 0.378 0419
Tehibo 1.1852 (0.5773) SSE 1,059.00
Eduscho —0.3207 (0.5608) Number of 4,259/51
Retailer effects obs./parameters
Edeka 0.5046 (0.0903) )
Markant 0.4837 (0.1269) Note. Standard errors are in parentheses.
Metro 0.5479 (0.1771)
gewe —?gggi (88325) predominantly with the manufacturers: with the
par o (0.0722) exception of Melitta and Eduscho, manufacturers are
SSE 0.0383 significantly more powerful than retailers (1 — A >
Number of obs./parameters 4,279/21

of a retailer increases consumer willingness to pay.
Consumers prefer retailers with smaller private-label
programs as evidenced by the negative effect of store-
brand share. If retailers do not engage in high-quality
programs, which we control for, they usually offer a
broader set of inexpensive goods, which makes for
a less attractive shopping environment. Store-brand
positioning does not have a significant impact on the
demand for coffee: in our time period (2000-2001)
consumers did not value high-quality private labels,
nor had the retailers at that point realized all possi-
ble benefits of positioning their private labels closer to
national brands.

4.3. Supply Estimates

4.3.1. Magnitude of Bargaining Power. To im-
pose as little structure as possible on the bargaining
dynamics between the different parties, we specify
the bargaining power parameter as brand-retailer-
specific fixed effects (A;,). All estimates of the bargain-
ing power parameter are statistically significant; see
Table 5. They are also statistically different for many
brand-retailer pairs. Our estimates thus suggest that
bargaining power is not an inherent characteristic of
a retailer or a manufacturer but varies depending on
the identity of the negotiating parties. That is, one
manufacturer can be powerful vis-a-vis a particular
retailer but not another.

Overall, our estimates indicate that in the mar-
ket for ground coffee in Germany, power lies

A& A < 3). We also tested whether there is a signif-
icant change in the bargaining parameter over time
by estimating a year 2000 dummy for each retailer
(this is the first year of our data) in addition to the
fixed effects reported in Table 5. The estimated inter-
action effects are significant and positive, thus indi-
cating that the average power of the retailers is lower
in the second year of our sample period. Of course,
to conclude that there is a definite negative trend,
one would need a longer time series. Given the avail-
ability of such data, our model can easily be applied
to empirically determine how bargaining power has
changed over time.

Bargaining power varies significantly across man-
ufacturers. Dallmayr has the highest degree of bar-
gaining power vis-a-vis retailers, closely followed by
Idee and Tchibo. It thus appears that market share
does not entirely explain bargaining power, espe-
cially since we also observe that the top-selling brand,
Jacobs, has average bargaining power. Retailer bar-
gaining power also varies significantly. Again, market
share does not correlate perfectly with the ability to
extract more profits in the channel: the biggest retailer,
Metro, does not have the highest overall bargaining
power. In fact, Metro has a medium bargaining power
parameter that is comparable in size and statistically
not different from the bargaining power parameter of
Rewe.® Edeka and Markant show the highest bargain-
ing power parameters.

8 A possible explanation why Metro, the largest retailer in our
study, does not have the highest bargaining power may be that
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Table 6 Manufacturer Margin Shares, Profits, and Bargaining Power Table 7 Retailer Margin Shares, Profits, and Bargaining Power
Jacobs Onko Melitta Idee Dallm. Tchibo Eduscho Edeka Markant Metro Rewe Spar Tengelm.

Manufagturerw 1.37 1.03 076 194 206 194 0.80 Retailer margin (m") 1.01 1.02 1.02 099 0.99 0.99

margin (m") Total margin (m+m*) 219  2.07 246 248 2.80 251
Total margin (m" +m") 2.37 203 177 295 306 294 1.80 Retailer margin/Total 0.49 0.53 043 042 037 041
Manufacturer margin/ 057 049 041 065 066 0.66 0.44 margin (m’/(m’ +m"))

Total margin Bargaining power (A) 049 053 043 043 038 042

(m®/(m" +m")) Market share (s/(1—s,)) 21.91 32.67 3254 570 190 537
Bargaining power (1 — ) 0.57 0.49 041 066 0.67 0.66 0.44 Retail price (p) 6.97 6.85 794 796 758 7.37
Market share (s/(1—5p)) 3215 513 1874 232 1221 1731 1224 Wholesale price (p*) 596 583 6.22 6.27 659 6.38

Retail price (p) 7.01 6.45 647 793 779 8.03 6.82
Wholesale price (p*) 6.00 545 546 693 678 7.02 5.82

Interestingly, the magnitude of the bargaining
power parameter for both manufacturers and retailers
is only weakly correlated with the brand and chain
constants. This means that brand and chain equity do
not fully translate into bargaining power. For exam-
ple, Onko has the lowest brand constant but not the
lowest bargaining power. On the other hand, Tchibo
has the highest brand preference but its bargaining
power is below that of other brands. Similarly, Metro,
which has the highest chain constant, has similar bar-
gaining power to Rewe, which enjoys a much smaller
chain preference.

In sum, bargaining power is not an inherent char-
acteristic of a manufacturer and retailer but is specific
to a manufacturer-retailer pair. Moreover, bargaining
power is distinct from market share, brand equity, and
chain equity.

4.3.2. Bargaining Position, Bargaining Power,
and Margins in the Channel. Tables 6 and 7 pres-
ent separately for manufacturers (averaged across
retailers) and retailers (averaged across manufactur-
ers) the total margins, share of margins, and bargain-
ing power parameters along with market shares as
well as wholesale prices and retail prices for compar-
ison purposes.

Table 6 shows that manufacturer margins vary sub-
stantially across brands. We estimate a very small
margin for Melitta (0.76) and Eduscho (0.80), whereas
the margin goes up to 1.94 for both Idee and Tchibo,
and 2.06 for Dallmayr. This finding makes intuitive
sense: Dallmayr is a high-price, high-quality brand.
It thus seems very reasonable that it has a large mar-
gin. In contrast, Eduscho, which has low margins, has
been having serious problems over the last few years,
and its market share has continuously declined.” Fur-
thermore, we observe that the ratios of the manu-
facturer margin to the total margin and the bargain-
ing power of the manufacturer (1 — A) are almost

nonfood items are a large part of the offering at that retailer. Metro
makes more than 50% of its sales in nonfood categories. It also has
primarily large stores, whereas the other retailers have both small
and large stores.

°See SevenOne Media (2006).

identical within each brand. This result indicates the
absence of a strong effect of the bargaining position
of a manufacturer, possibly because of the importance
of the outside good relative to the inside goods. Mar-
gins and profits are split between manufacturers and
retailers according to the respective bargaining power
of manufacturers and retailers.

Table 7 reveals that retail margins vary much
less across retailers than manufacturer margins vary
across manufacturers. Retail margins are tied down
by retailer pricing power vis-a-vis consumers. Our
findings therefore indicate that no retailer enjoys sub-
stantially more pricing power than its peers.

Finally, more bargaining power at the manufacturer
goes hand in hand with an increase of the total mar-
gin as Table 6 shows. Table 7 further reveals that total
margins are smaller for the larger retailers than for
the smaller retailers. Total margins are highest at Spar,
the smallest retailer, and total margins are lowest at
Markant, the second largest retailer. This finding sug-
gests the following: when the total margin decreases,
then the slice of the retailer increases. Hence, retailers
get a larger piece of a smaller pie or the same piece
of a larger pie. We discuss this point in more detail
below, where we conduct counterfactual simulations
to determine the impact of changes in manufacturer
and retailer characteristics in the equilibrium of our
model.

4.3.3. Determinants of Bargaining Power. To
gain further insights into the determinant of bargain-
ing power between particular pairs of manufacturers
and retailers, we directly relate the exogenous bar-
gaining power parameter to the manufacturer and
retailer characteristics described in §3. The reported
estimates are obtained through the estimation of the
bargaining model in Equation (19), where A is spec-
ified as a function of the exogenous variables. Of
course, our analysis of the determinants of bargain-
ing power is aimed at detecting correlations between
manufacturer and retailer characteristics and bargain-
ing power. Although the existing literature suggests
a particular direction of causality, it is conceivable
that more bargaining power may lead to an increase
in firm size and more or less emphasis on service,
at least in the long run.
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Table 8 Bargaining Power as a Function of Manufacturer and Retailer
Factors

Parameter Estimate Std. error

Retailer size 0.0413 (0.0018)

Manufacturer size —0.0535 (0.0166)

Store-brand share —0.0974 (0.0580)

Store-brand positioning 0.1965 (0.0331)

Assortment depth —0.0060 (0.0009)

Brand effects
Jacobs 0.6091 (0.0955)
Onko 0.6657 (0.0956)
Melitta 0.6385 (0.0716)
Idee 0.3871 (0.0580)
Dallmayr 0.3729 (0.0580)
Tchibo 0.4707 (0.0715)
Eduscho 0.6671 (0.0722)

SSE 1,155.00

Number of obs./parameters 4,259/21

Note. To control for the extreme variation in the manufacturer size variable we
include brand-specific fixed effects A, in the estimation to control for giant
manufacturers such as Kraft Jacobs Suchard and Tchibo.

The results in Table 8 are largely in line with our
expectations. A larger retailer has more bargaining
power as does a larger manufacturer (the effect of
an increase in manufacturer size on the estimated
bargaining power parameter is negative). The effects
of retailer size and that of manufacturer size are
comparable in magnitude. Hence, to the extent that
retailers have grown faster than manufacturers, our
results support a shift of power from manufacturers
to retailers.

Store brands have been at the center of attention
of existing empirical studies of distribution channels
(Raju et al. 1995, Narasimhan and Wilcox 1998, Scott-
Morton and Zettelmeyer 2004, Ailawadi and Harlam
2004). The mere presence of store brands does not
seem to affect the relative bargaining power of retail-
ers. However, store-brand positioning has a strong
positive impact; i.e., retailers gain bargaining power
by making their store brands close substitutes to
national brands. Since the coefficient of store-brand
positioning in demand is not significantly different
from zero (see Table 4), retailers can improve their
bargaining power through store-brand positioning,
and this does not seem to hurt demand for national
brands. This result echoes Ailawadi and Harlam'’s
(2004, p. 163) recommendation that “retailers should
try to position the store brand on reasonable quality,
not just on low price.”

Service at the retail level, measured by assortment
depth, provides interesting results that work in oppo-
site directions. Assortment depth positively affects
demand and, in this way, the bargaining position of
a retailer. On the other hand, assortment depth has
a negative impact on the bargaining power of the
retailer. It seems that a service orientation makes the

retailer bargain less aggressively as he is committed
to offering a large number of UPCs to maintain the
image of carrying a high-variety assortment.

4.3.4. Changes in Bargaining Power and Demand
Characteristics. The estimated supply-side parame-
ters give us an idea of the marginal effects on total
margins and margin splits from changing exogenous
manufacturer and retailer characteristics. Some of
these characteristics affect both bargaining power and
demand and thus indirectly bargaining position also.
The goal now is to assess the total effects in market
equilibrium. Using our parameter estimates, we there-
fore perform what-if analyses to assess how changes
in the exogenous manufacturer and retailer charac-
teristics affect the endogenous variables such as total
margins and margin splits in equilibrium. We also
simulate the response to changes in the price param-
eter and the brand intercepts to compare the effect
of higher market power to higher retailer bargaining
power on channel profits and the division of surplus.

Our analysis shows in an empirically rich and real-
istic setting that the overall profitability of the distri-
bution channel is not a zero-sum game. The recent
theoretical literature suggests that an increase in the
bargaining power of the retailer decreases the dis-
tortion because of double marginalization and hence
leads to a more profitable distribution channel (Iyer
and Villas-Boas 2003, Dukes et al. 2006). Recall from
Table 8 that an increase in retailer size or a decrease in
manufacturer size adds to retailer bargaining power.
Although these two characteristics enter only in the
specification of the bargaining power parameter and
not the demand specification, they nevertheless affect
the size of the pie: the overall profitability of the
channel increases with retailer size but decreases with
manufacturer size.

To better understand these effects, consider a 50%
increase in retailer size.!” This moves us further away
from a Stackelberg game and thus lowers the whole-
sale margin relative to the baseline case by around 7%.
Given that the wholesale margin is lower, there is
a smaller double marginalization distortion and total
profits in the channel increase by between 1% and 6%
depending on the manufacturer and retailer.

However, not all channel members benefit from
a more powerful retailer. Consider again the 50%
increase in retailer size. The profits of the various
retailers increase by between 5% and 9%. Also, the
profits of Idee, Dallmayr, and Tchibo increase by
between 1% and 3% and remain almost unchanged
for Jacobs. In contrast, the profits of Onko, Melitta,
and Eduscho decrease by between 2% and 4%. Recall

“To conserve space, we only report the relevant numbers of the
counterfactual experiments in the text. The complete tables are
available from the authors upon request.
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from Table 5 that Idee, Dallmayr, and Tchibo are
the brands with the lowest values of the bargaining
power parameter, A ~0.3. Corollary 1 in Appendix A
suggests that these manufacturers are close to Stack-
elberg leaders. Hence, decreasing their bargaining
power (or, equivalently, increasing the bargaining
power of the retailers vis-a-vis these manufacturers)
does a lot to improve channel coordination. Idee,
Dallmayr, and Tchibo thus benefit from facing more
powerful retailers. In contrast, increasing the bargain-
ing power of Onko, Melitta, and Eduscho beyond its
baseline value of A = 0.6 further distorts pricing. As a
consequence, these manufacturers suffer from facing
more powerful retailers.

A more powerful retailer may reduce the overall
profitability of the distribution channel. Positioning
store brands close to national brands increases retail
bargaining power and reduces wholesale margins by
around 24% for a 50% increase in the store-brand
positioning variable and thus the double marginal-
ization distortion." Yet the overall profitability of the
distribution channel falls by between 13% and 19%
depending on the manufacturer and retailer. This
result suggests that the conditions laid out by the
theoretical literature for the presence of a powerful
retailer to benefit all channel members may be overly
stringent in real-world markets.

Indeed, in contrast to the recent theory literature,
our estimates indicate that a larger assortment makes
retailers less powerful but that this nevertheless ben-
efits both parties. Since assortment depth has a direct,
positive effect on demand, an increase in assort-
ment depth leads to a much more profitable distri-
bution channel as Tables 9 and 10 show. Although
the increase in assortment depth weakens the bargain-
ing power of the retailer and hence diminishes the
retailer’s slice of the pie, the profit of the retailer nev-
ertheless increases. That is, the retailer gets a smaller
slice of a larger pie. The manufacturer gets a larger
slice of a larger pie. In sum, both parties win from
more service at the retail level.

We further quantify the effect of the bargaining
power parameter on channel profits at the heart of the
theoretical literature and decompose it into its con-
stituent parts (margins, quantities). Tables 9 and 10
indicate that the impact of bargaining power is mostly
on manufacturer margins and quantities sold. The
impact of bargaining power on retail margins is small
because retail margins are tied down by the retailer’s
pricing power relative to consumers, meaning that
retailers mostly pass on changes in wholesale prices to

" The impact of store-brand positioning is much larger than that of
retailer and manufacturer size because store-brand positioning has
a direct impact on demand.

Table 9 Percent Changes Relative to the Base Case of a 50%
Increase in Assortment Depth on Manufacturer Margins,

Total Margins, Prices, Quantities, and Profits

Jacobs Onko Melitta Idee Dallm. Tchibo Eduscho

(%) (%) (%) (%) (%) (%) (%)
Manufacturer margin (m") 14 14 13 14 15 15 15
Total margin (m" +m") 8 7 6 9 10 9 6
Manufacturer margin/ 5 8 7 5 4 5 7
Total margin
(m"/(m" +m"))
Equilibrium price 3 2 2 4 4 3 2
Quantity in 1,000 units 36 42 48 27 23 28 48
Manufacturer profit in 59 66 73 48 43 50 73

1,000 DEM (m"s, M)
Total profits in 1,000 DEM 50 55 60 41 37 42 60
((m" +m")s,M)

consumers. This shows the importance of distinguish-
ing between the pricing power of retailers vis-a-vis
consumers and the bargaining power of manufactur-
ers vis-a-vis retailers.

The impact of varying the price parameter and
the brand intercepts further reinforces this conclusion.
Increasing the price parameter decreases the overall
channel profitability as expected (by approximately
92% given a 50% increase in the price coefficient)
as consumers become more price sensitive; similarly,
increasing the brand intercepts increases the over-
all channel profitability as consumers value products
more (depending on the retailer, by between 32% and
37% given a 50% increase in the brand constant).
Interestingly, the impact on the division of profits is
very small. A 50% change in the price parameter, for
example, changes manufacturers’ and retailers’ shares
of total margins by at most one percentage point.
Hence, changes in market power have little effect on
the distribution of surplus.

To further quantify the effects of a change in pricing
power and a change in bargaining power, we compute
the elasticity of the manufacturer’s margin share and

Table 10 Percent Changes Relative to the Base Case of a 50%
Increase in Assortment Depth on Retailer Margins, Total
Margins, Prices, Quantities, and Profits
Edeka Markant Metro Rewe Spar Tengelm.
(%) (%) (%) (%) (%) (%)
Retailer margin (m") 1 2 2 0 0 0
Total margin (m" +m") 8 9 13 7 8 6
Retailer margin/ -6 -6 -9 -5 -8 -5
Total margin
(m"/(m" +m"))
Equilibrium price 2 3 4 2 3 2
Quantity in 1,000 units 32 39 46 19 18 17
Retailer profit in 33 4 49 19 18 17
1,000 DEM (m"s, M)
Total profits in 41 50 62 26 26 22
1,000 DEM
(" +m")s.M)
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Table 11 Impact of Changes in Market Power vs. Retailer Bargaining

Power (Arc Elasticities)

Impact on margin share Impact on total profit

Brand ChangeinB;  Changein A  ChangeinB,  Changein A
Jacobs -0.03 —0.74 —-3.64 0.64
Onko —-0.03 —1.02 -34 0.36
Melitta -0.01 —1.43 -3.73 0.16
Idee 0.02 —0.53 -3.92 1.06
Dallm. 0.01 -05 -3.77 1.1
Tchibo —-0.01 -0.52 -43 1.13
Eduscho —-0.02 -1.27 —4.16 0.24

the total channel profits with respect to 8 and A; see
Table 11. Looking at the elasticities of channel prof-
its with respect to A, we confirm the theoretical pre-
diction that a powerful retailer may improve channel
coordination and thus increase overall channel profits.
The bargaining power parameter A has a clear effect
on the manufacturer’s margin share. Interestingly, for
the three manufacturers who have the lowest mar-
gins, Onko, Melitta, and Eduscho, the share of the pie
decreases more than 1%, whereas for the other man-
ufacturers the drop is smaller than 1%. In our model,
a retailer becomes powerful in the channel if he has
(i) larger bargaining power and/or (ii) larger market
power. In terms of the relative importance of those
two forces, we conclude from Table 11 that changes
in price sensitivity have significantly larger effects on
total profits than changes in bargaining power. On the
other hand, changes in price sensitivity have almost
no effect on the way margins are split between the
channel members.

5. Conclusions
In this paper we develop a bargaining model to obtain
insights into the determinants of power in the chan-
nel. Our interpretation of the generalized Nash bar-
gaining model follows the theoretical papers by Iyer
and Villas-Boas (2003) and Dukes et al. (2006). We
extend their insights to a rich empirical setting with
heterogeneous consumers, and multiple competing
manufacturers and retailers. The resulting framework
is internally consistent and empirically tractable.
Part of our contribution is to draw a distinction
between bargaining position and bargaining power.
A party’s bargaining position is endogenously deter-
mined from the substitution patterns on the demand
side. Besides the bargaining positions, there are
numerous other factors such as the negotiation skills
of the parties, their patience, and their risk tolerance
that affect the outcome of the negotiations between
manufacturers and retailers. These factors are cap-
tured in the estimated bargaining power parameter.
Our bargaining model thus provides a rationalization
of the conduct parameter approach that is often used

to relax the assumptions of a particular vertical inter-
action between manufacturers and retailers.

In our empirical analysis of the German market for
coffee, we find that bargaining power varies among
the different manufacturer-retailer pairs. This is an
interesting result, suggesting that bargaining power
is not an inherent characteristic of a firm but rather
depends on the negotiation partner. Our bargaining
model also allows us to investigate the role of the three
main factors that have been blamed for the power
shift from manufacturers to retailers in recent years
(firm-size increases, store-brand introductions, and
service-level differentiation). We find that firm size,
store-brand positioning, and assortment depth can
affect the way profits are split in the channel. More-
over, they can also lead to a change in total demand,
thus affecting the overall profitability in the channel.

We confirm empirically that manufacturers and
retailers are not playing a zero-sum game and should
not only focus on the share of profits they obtain
but also on total demand. Consistent with the theo-
retical literature, there can be cases where the slice
of the pie that goes to one of the channel mem-
bers may decrease, but the overall pie increases and
compensates for the smaller share of profits. The
push towards cooperation between manufacturers
and retailers by assigning category captains may be
evidence that the channel members have realized that
they can share a larger pie by improving coordination
in the channel.

In sum, the proposed bargaining framework pro-
vides a flexible way to investigate channel interactions
empirically. We see a number of ways in which future
work can apply and extend our model. For example,
one critical assumption we make is that retailers and
manufacturers bargain dyad-by-dyad and these bilat-
eral negotiations are independent. Modeling interre-
lated bargaining between multiple manufacturers and
retailers is a task that the theory literature has yet
to accomplish. Our empirical framework can then be
adapted to take such a model to the data. A second
fruitful avenue for future research would be to explore
how to incorporate quantity discounts into the nego-
tiation process. Although not relevant for the German
market, this issue is very important to allow for abid-
ing by the restrictions imposed by the Robinson-
Patman Act (U.S. Code 15 (1936), §13 et seq.). Another
question that has been raised in earlier work (Gupta
1989) is that bargaining may take place over multi-
ple issues. Retailer and manufacturers may negotiate
not just wholesale price but also other terms, or they
may bargain over multiple products (or even cate-
gories) simultaneously. Our bargaining model can be
extended to capture the full complexity of the negoti-
ations as more data on the contracts between manu-
facturers and retailers become available.
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Appendix A. Vertical Nash and Manufacturer
Stackelberg as Special Cases

In a Vertical Nash game, retail and wholesale prices are
determined at the same time (Choi 1991). That is, retailers
set their prices to maximize retail profits without know-
ing wholesale prices and manufacturers set their prices to
maximize their profits without knowing retail prices. Man-
ufacturers choose wholesale prices taking retail margins on
their own products as given. In contrast, in a Manufac-
turer Stackelberg game, wholesale prices are set first and
then retail prices are set after wholesale prices are observed.
Manufacturers choose wholesale prices with the knowledge
that retail prices will adjust to wholesale prices. Exploit-
ing this, manufacturers are able to commit to maintaining
wholesale price levels.

As we show in the remainder of this section, our bargain-
ing game nests the Vertical Nash specification as a special
case. Perhaps more surprisingly, it also nests the Manu-
facturer Stackelberg game.!? Throughout, we restrict atten-
tion to single-product firms (T" = T™ =1) or, equivalently,
assume that firms treat each product as a separate profit
center.

In the Vertical Nash and Manufacturer Stackelberg
games, the retail price is chosen according to the first-order
condition:

si+[p, —p¥ —cl]-L =0. (A1)
] jo ki j ap;

This coincides with the first-order condition in Equation (5)
for our bargaining game. In the Vertical Nash and Manu-
facturer Stackelberg games, the wholesale price is chosen
according to the first-order condition:

T R (a2)
s, +[pf —c'l—— =0,
TN ap, apy
where the derivative dp;/dp;’ captures the impact of the
wholesale price on the retail price:
1 if Vertical Nash,
p; _ 9si/9p;
apy | 209s;/dp)) + (p; — pif — ) (9%s;/p})
if Manufacturer Stackelberg.

(A3)

Intuitively, dp;/dpi’ =1 in the Vertical Nash game means
that retail and wholesale prices move in lock step, thereby
ensuring that retail margins remain fixed (Besanko et al.
1998). In the Manufacturer Stackelberg game, by contrast,
the expression for dp;/dp;’ is found by implicitly differ-
entiating equation (Al) to determine how the retail price
optimally adjusts to the wholesale price. Equilibrium retail
and wholesale prices in the Vertical Nash and Manufacturer
Stackelberg games are obtained by jointly solving Equa-
tions (Al) and (A2).

12 Similar results have also been obtained by Iyer and Villas-Boas
(2003), albeit in a simpler model with a single manufacturer and a
single retailer. Misra and Mohanty (2006) also show that the Manu-
facturer Stackelberg game is a special case of their setup where the
retail price is set after bargaining has taken place.

To see how the Vertical Nash and Manufacturer Stackel-
berg games are related to our bargaining game, we combine
Equations (A1) and (A2) to yield

w 1 r
my = ————m;. (A4)
Ip;/9p;
Recall that in our bargaining game, wholesale and retail
margins are related according to
1-A
my = Tm]' (A5)
Therefore our bargaining game yields the same equilibrium
prices if

1-1 1
A dp/apf

p;/apy’

= . A6
1+ dp;/dpy’ (49

In the Vertical Nash game, in particular, dp;/dp;’ =1 implies
A= 1. We therefore have

Propos1TION 1. Equilibrium prices and margins in the bar-
gaining game with the bargaining power parameter X set to % are
identical to those in the Vertical Nash game.

Turning to the Manufacturer Stackelberg game, inspect-
ing Equation (A3) shows that prices and margins can-
not generally be matched unless we allow the value of
the bargaining power parameter to vary across products.
To construct the appropriate bargaining power parameter,
consider retail and wholesale prices pM> and p* ™5, respec-
tively in the equilibrium of the Manufacturer Stackelberg
game and define

A= Js;/p;
! 3(3Sf/apj) + (pj - p]?” - C})(azsj/apf) pMS | o, MS

. (A7)

where the right-hand side is evaluated at the equilib-
rium of the Manufacturer Stackelberg game. Using these
product-specific values for the bargaining power parameter,
we obtain

PRrROPOSITION 2. Equilibrium prices and margins in the bar-
gaining game with product-specific bargaining power parameters
A; set according to Equation (A7) are identical to those in the
Manufacturer Stackelberg game.

Of course, the Manufacturer Stackelberg game leads to
double marginalization. Hence, our bargaining game can
(but does not have to) replicate the double-marginalization
solution.

To gain further insights, assume that demand is linear.
Then the curvature of the demand function #s;/dp;? =0,

1

and we have dp;/dp;’ = ; independent of the slope of the

demand function ds;/dp;. We thus obtain

CoROLLARY 1. If demand is linear, then equilibrium prices
and margins in the bargaining game with the bargaining power
parameter A set to % are identical to those in the Manufacturer
Stackelberg game.

As expected, the Manufacturer Stackelberg game, which
allows the manufacturer to precommit, gives less bargain-
ing power to the retailer than the Vertical Nash game.
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From an empirical perspective, Propositions 1 and 2 and
Corollary 1 are important because they show that under
the assumption of single-product firms our bargaining
model nests both the Vertical Nash and the Manufacturer
Stackelberg specification. Moreover, we can test whether the
data are consistent with the restrictions on the bargaining
power parameter that these two games entail. As the data
reject either one of these restrictions, it becomes evident
that bargaining over wholesale prices plays a crucial role
in “splitting the pie” between manufacturers and retailers.
That is, assuming either a Vertical Nash or a Manufacturer
Stackelberg game unduly restricts how overall channel prof-
its are split between manufacturers and retailers.

Appendix B. Supply Under Observed Retail Prices
In the main paper, we assume that bargaining between com-
peting manufacturers and retailers over wholesale prices
takes place without manufacturers observing the prices re-
tailers set to consumers. This assumption of retail prices
unobservability implies that retail and wholesale prices are
determined in a game with simultaneous moves. Put differ-
ently, even if we assumed that retail prices are determined
after wholesale prices, our model would remain unchanged
as long as we maintain that retail prices are unobservable.
This is, in fact, the setup that is used in recent theory papers.
Iyer and Villas-Boas (2003), for example, note that in their
setup “the wholesale price that is the result of the bar-
gaining process is not a function of the actual retail price
charged by the retailer” (p. 88, italics added). Similarly, the
condition that determines wholesale prices in the model
of Dukes et al. (2006, p. 89) “follows from the generalized
Nash bargaining solution if retailers’ pricing decisions take
place simultaneously with negotiations. This implies that
the bargaining solution treats retail prices as fixed.”

An alternative specification of the supply side assumes
that retail prices are observed by the manufacturers when
they bargain over wholesale prices with retailers. Formally,
the game becomes one of sequential moves. Although
this setup may seem more familiar at first glance because
it resembles the “manufacturer-moves-first” paradigm of
Manufacturer Stackelberg models, the recent theory papers
make the opposite assumption of retail prices unobserv-
ability that leads to a game with simultaneous moves. The
reason is that in a bargaining setting, it is extremely diffi-
cult to devise an internally consistent model with sequential
moves.

Below we spell out the details of the model with sequen-
tial moves and illustrate its problems. We also present a set
of estimates.

B.1. Bertrand-Nash Competition
As in the main paper, retail prices are determined in a
Bertrand-Nash fashion. For ease of reference we repeat the
derivations below.

Retailer r maximizes the profit from all products sold

given by
=3 lp-p —

jeQr

IMs; (). (B1)

Assuming a pure-strategy Nash equilibrium in retail prices,
the first-order condition for product j is
a
Pk =0, (B2)

s+ > e ap

keQr J

Switching to matrix notation and solving Equation (B2)
yields a vector of the retail price-cost margins m" for all
products:

mrzp_pw —Cr=—[Tr*Ar]_1S(p), (B3)
where A’ is a matrix with the general element A"(k, j) =
ds;/ dpy.

B.2. Bargaining Under Retail Price Observability

As in the main paper, the generalized Nash bargaining solu-
tion over the wholesale price of product j is defined as the
maximand of the so-called generalized Nash product:

(w1 (p?) — A (7 (p?) — dF)' (B4)

wi(pj’) and 7’(p}’) are the profits to the retailer and the
manufacturer respectively, if the negotiations succeed and
d; and d}’ are the so-called disagreement payoffs that obtain
if the negotiations fail. As in the main paper, we have

™ (p) = (p; =P’ = ))Ms;(p),

(B5)
7 (pf") = (p}’ —¢j')Ms;(p),
and
di = > (p—pi —chMAs! (P)z
keQr\(j}
} (B6)
d = 3 (¢ —c)MAs (p).
keQ\{j}

Taking the derivative of Equation (B4) with respect to p{’
and setting it equal to zero yields the first-order condition:

r w

amr! 0T’
A — d}”)ﬁ + (1= A) (7] - d})ﬁ =0. (B?)

We continue to maintain our assumption that there are no
derivatives of disagreement profits with respect to whole-
sale prices. Although this assumption is natural if the
Bertrand-Nash competition and the Nash bargaining take
place at the same time, in the current sequential setup there
is really no justification for it other than that it renders the
model somewhat more tractable.®
Below we solve the bargaining game for the nonzero dis-
agreement profits case and derive our estimation equation.
As in the main paper, the zero-disagreement profits specifi-
cation (d}’ =dj =0) is obtained as a special case.
The difference to the case of unobserved retail prices is
that from Equation (B5); we now have
am; ds;
b8 P = Ms, (p)(a m 1) m;M— 7

and ?0

=M “’M—,

500+ M
whereas in the case of retail price unobservability in the
main paper, we had dw]/dp}" = —Ms;(p) and d7}’/dp}’ =
Ms;(p). Unlike in the game with simultaneous moves,
if retail prices are observed, then the parties take into

Bpw

3 We have relaxed this assumption and rederived the model. The
details are available upon request.
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account retail price reactions to wholesale prices. Hence,
there is a nonzero derivative of retail with respect to whole-
sale prices dp;/dp;’.

This nonzero derivative captures the idea that manufac-
turers are able to commit to maintaining wholesale price
levels. Intuitively, manufacturers lead and retailers follow.
Whether this ability to precommit is appropriate given the
advent of big-box retailers, and thus the potential increase
of countervailing bargaining power of the retailers, has been
questioned in the literature (Dukes et al. 2006).

Substituting the above derivatives into Equation (B7)
yields

w_ p; g 95

ds;
=(1—-)(7] - d;)(Msj(p) + m;ffMap—{w>, (B8)
i
where from Equations (B5) and (B6), we have
 —d] = mMsi(p) — 3 miMAs(p),
keQ\{j}

7l —dY =miMs;(p)— Y mMAs(p),

keQ@\{j}
and we set d¥’ = dj =0 to obtain the zero-disagreement prof-
its specification.

Equation (B8) relates wholesale to retail margins. Stack-
ing Equation (B8) for all products yields a system of equa-
tions that is linear in wholesale margins. Hence, we can
solve it to obtain wholesale margins as a function of retail
margins:

mY =m“(m"; A, A", AV),

where A is the exogenous bargaining power parameter, A" is
the above-defined matrix of derivatives of market shares
with respect to retail prices, and A is the matrix of deriva-
tives of retail prices with respect to wholesale prices to be
defined shortly. Using the fact that channel margins are the
sum of wholesale and retail margins and substituting for
the retail margin from Equation (B3), we obtain

p—c’ —c = —[T" «A's(p)
~—_——

+m®(—[T"* A" s(p); A, A", AF).  (B9)

mw
Once we specify the marginal costs as a function of observ-
able cost factors and an unobservable shock, Equation (B9)
becomes the basis for the estimation.

We finally have to compute dp;/dp;’ in Equation (B8). The
matrix A” with general element A?(i, j) = dp;/dp}’ contains
the pass-through of wholesale prices to retail prices. To get
the expression for A”, we totally differentiate Equation (B2)
with respect to all prices p,, k =1,..., N (with variation
dp,) and a wholesale price Py (with variation dp¥):

2

N Js. N 9%s. ds
] reso: i w r r H k
—_ + 1, - i — P — C]_ ) + k/ _] d
kzl[apk ;'§=1:<1 ( ])8pjt9pk (pi—p )+ T'( ])apj Pk

8, k)

ST )L g =0 B10
(f/J)ap} py =0. (B10)
]

—_—
h(i. f)
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Table B.1 Bargaining Power as a Function of Manufacturer and
Retailer Factors
Parameter Estimate Std. error
Retailer size 0.2228 0.0106
Manufacturer size -0.2114 0.1149
Store-brand share 0.7943 0.3548
Store-brand positioning 1.6071 0.189%4
Assortment depth —0.0039 0.0057
Brand effects
Jacobs 0.5982 0.6576
Onko 0.436 0.6574
Melitta 0.477 0.4836
Idee —0.7956 0.3898
Dallmayr —0.7836 0.3898
Tchibo —0.3337 0.4873
Eduscho 0.4489 0.4879
SSE 1,467.19

Putting all j =1,..., N products together, let G be the
matrix with general element g(j, k) and let H; be the
N dimensional vector with general element h(j, ). Then
we can rewrite (B10) as G dp — Hy dpy = 0. Solving for the
derivatives of all retail prices with respect to the wholesale
price, the fth column of A? is obtained:

;l—"; =G 'H;.
Pr

Again, we substitute for retail margin using Equation (B3).
Stacking all N columns together, A? = G~ 'H contains the
derivatives of all prices with respect to all wholesale
prices.*

To compute a reaction of a retail price to a certain whole-
sale price in the current sequential setup the parties involved
in a pairwise negotiation take into account the direct impact
on retail price but also the retail price reaction to the retail
prices of competing products (see Equation (B10)). This
reaction is inconsistent with the bilateral bargaining setup,
where each retailer-manufacturer pair negotiates indepen-
dently from the others. This point has been made by Dukes
et al. (2006). They note that retailers maximize category prof-
its and as such internalize cross-price effects across com-
peting products. If retail prices were chosen subsequent to
negotiations over wholesale prices, then the allocation of this
effect across two independent bargaining processes is arbi-
trary. The main modeling contribution of the present paper
is thus to show that these issues can be resolved in a model
with unobserved retail prices.

(B11)

B.3. Estimation Results

Table B.1 presents the results from estimating the model
with sequential moves. Little changes in comparison to the
model with simultaneous moves in Table 8 in the main
paper. Importantly, the determinants of bargaining power
are very similar in sign and significance. The only change
in sign is store-brand positioning, whose coefficient was
insignificant in our leading specification and now becomes
positive and significant in the model with sequential moves.

" Inspection of Equation (B8) shows that we also have to com-
pute ds;/dp;’. Let A" be the matrix with general element A*(k, j) =
ds;/dpy, and note that A“ = AV A,
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Somewhat surprisingly, the brand effects are for the most
part no longer significant in the model with sequential
moves; instead, the coefficients on the various determinants
of bargaining power are larger in absolute value. In sum,
none of our substantive results changes.
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