<BRNE

‘t Kobe University Repository : Kernel

PDF issue: 2025-12-04

Effectiveness of exclusive territories by
competing manufacturers managing dual-channel
supply chains

Matsui, Kenji
Tsunoda, Yushi

(Citation)
Managerial and Decision Economics,43(4):1015-1024

(Issue Date)
2022-06

(Resource Type)
journal article

(Version)
Accepted Manuscript

(Rights)

This is the peer reviewed version of the following article: [Matsui, K., & Tsunoda, Y.
(2022). Effectiveness of exclusive territories by competing manufacturers managing
dual-channel supply chains. Managerial and Decision Economics, 43(4), 1015-1024. ],
which has been published in final form at https://doi.org/10.1002/mde. 3435. This---

(URL)
https://hdl. handle. net/20.500. 14094/90009333

\[1.\]\1:“1‘“ Y
AN



Effectiveness of exclusive territories by competing

manufacturers managing dual-channel supply chains

This version: August 3, 2021

Abstract

This paper investigates a supply chain management problem concerning whether a manufacturer should
apply exclusive territories of sales when the manufacturer can distribute products through dual-channel
supply chains. We first demonstrate that even when a manufacturer cannot use the direct channel, the
adoption of the exclusive territories can be optimal. One noteworthy result is that when a manufacturer can
use dual channels, the adoption of exclusive territories can boost manufacturer’s profit even if the products
are more differentiated between manufactures than when the manufacturer can use only a single retail

channel. These results provide useful insights for manufacturers.

Keywords: Exclusive territories; Supply chain management; Direct channel; Game theory

1 Introduction

Multichannel sales have become increasingly common because of the rapid development of the Internet
among households. Under these economic conditions, manufacturers, which traditionally sell their products
through retailers, may find it easier to tackle direct sales. A number of well-known manufacturers such
as Apple, Cisco Systems, Eastman Kodak, Estee Lauder, Hewlett-Packard, IBM, Lenovo, Nike, Pioneer
Electronics, and recently even automobile manufacturer Daimler AG have opened online channels to sell
their products directly to consumers!. However, whether direct sales substitute or complement existing
retail sales is a major challenge for manufacturers seeking ways to allow direct and retail channels to coexist.

One problem that a manufacturer using dual-channel supply chains often faces is what level of market
power should be granted to retailers. When a manufacturer sells products directly to consumers, the higher

market power of a retailer improves the manufacturer’s profit by selling more of the brand; however, at the

1 ( ,b) provide real-world manufacturing company cases of dual-channel supply chain management.



same time, it harms its profit because it may reduce sales through the direct channel. Further, we must not
ignore the double marginalization arising from retailers’ market power, which also erodes the manufacturer’s
profit. Manufacturers often use exclusive geographical sales territories as a means to guarantee the market
power of retailers.

Given the present economic environments faced by manufacturers, this paper investigates the supply
chain management problem, namely whether a manufacturer should apply exclusive sales territories when it
distributes products through dual-channel supply chains comprising not only retail but also direct channels.
Specifically, we consider a case that each of two competing manufacturers that sell their products in two
regions through dual channels can choose their supply chain strategies in the following two dimensions.
The first dimension is the product distribution policy (retail channel, direct channel, or both) and the second
is whether to grant local monopolies to retailers that sell the manufacturer’s brand in an exclusive territory.

We first demonstrate that even when a manufacturer can use a direct channel to sell products to end
consumers, there exist circumstances in which the adoption of exclusive territories in the retail channel is
the optimal strategy for the manufacturer and hence increases its profit. More formally, the strategy for
a manufacturer that distributes products through dual-channels to apply exclusive territories constitutes
a subgame perfect Nash equilibrium in our game-theoretic model. Because the direct sales of products
can reach extensive consumers regardless of the geographical area, we expect at first glance that when
direct sales are conducted, the adoption of exclusive territories has no economic role that contributes to the
manufacturers’ profits. However, our result from this research suggests the contrary: the effectiveness of
exclusive territories in a retail channel never completely disappears even with the use of dual-channels by a
manufacturer.

Another noteworthy result from our analysis is that when a manufacturer can use dual channels as
in our model, the adoption of exclusive territories can improve its profit even if the products are more
differentiated between manufacturers than when the manufacturer can use only a single retail channel.
Furthermore, when the manufacturer applies exclusive territories in its retail channel, it always distribute
its products through not only the retail channel but also the direct channel in the equilibrium. As briefly
mentioned at the beginning of this section, we consider automobile manufacturing companies in Europe as a
real-world example that copes with the distribution problems of exclusive territories as well as dual-channel
supply chain management. While car manufacturers have long received special treatment, called the block
exemption granted by the European Commission, a new regulation was introduced in 2002 to promote
competition. Under this regulation, car manufacturers can apply a so-called exclusive distribution system
(i.e., exclusive territories) or choose a selective distribution system. They cannot apply both systems. A

selective distribution system permits car manufacturers to choose their authorized partners, whereas the



latter must be permitted to actively sell into other territories. ( ) evaluate the
impact of competition between car dealers in the European car market and show that a distribution system
that limits the number of dealers in the respective geographical area allows the firms to retain market power.
Overall, previous empirical studies show that exclusive territories have a substantial impact on retail prices
and that competing manufacturers are more likely to choose the distribution method that provides market
power to downstream retailers. Moreover, Daimler AG has recently started to sell Mercedes-Benz cars
directly to consumers in Europe. Given the circumstances in the European automobile market, it is thus
realistic to assume that a manufacturer managing dual-channel supply chains determines whether to apply
exclusive territories as in the model presented in this paper.

To the best of the author’s knowledge, no previous research has examined the economic effects of exclusive
territories under the circumstances in which a manufacturer can distribute products through dual channels,
even though this issue is crucial because the dual-channel supply chain system is rapidly prevailing in various
manufacturing industries. Indeed, manufacturers that already apply exclusive territories, such as automobile
manufacturers in EU countries, encounter the problem of dual-channel supply chain management in the
presence of such territories. This paper is the first to address this problem based on a game-theoretic
framework, thereby drawing useful managerial insights for manufacturers that need to cope with the
two types of distribution policies simultaneously: exclusive territories and dual-channel supply chain
management. Consequently, the investigation of the effects of exclusive territories under the assumption of
dual-channel supply chains is also regarded as an original contribution of the present research.

The remainder of this paper is organized as follows. Section 2 provides a review of the literature on
exclusive territories and dual-channel supply chain management. In Section 3, we describe the basic settings
of our model. Then, we construct a benchmark model in which a manufacturer can distribute products
only through a single retail channel in Section 4. In Section 5, we construct a dual-channel model and
investigate the effects of exclusive territories, identifying the equilibrium that specifies the choices of both
the distribution channels and the adoption of exclusive territories as well as comparing the results with the
benchmark single-channel model. Section 6 presents a discussion of several issues missing from the main

analysis. Section 7 provides our conclusion.

2 Literature review

While several studies examine the effects of exclusive territories based on the game-theoretic approach,
the seminal work in this research strand is ( ). They show that exclusive territories

make the demand curve that competing firms face less elastic, which in turn increases the equilibrium



price and manufacturers’ profits, even in the absence of the franchise fees imposed by the manufacturer
for recapturing retailers’ rents. They analyze this strategic effect in a model that specifies the full range
of feasible vertical contracts; thus, they endogenize both whether exclusive contracts are employed and, if
employed, the contract terms. They show that the equilibria involve exclusive territories, resulting in higher
prices and profits. Contrary to ( ), who assume a manufacturer is allowed to use only
a single channel (i.e., the retail channel), we examine the effectiveness of exclusive territories when dual
channels can be used for distributing products.

( ) introduce a transaction cost approach to investigate a manufacturer’s policy toward
exclusive territory retailers that sell across their assigned territories (bootleg). They show that the optimal
enforcement policy is to tolerate some level of bootlegging. Further, they show that deploying exclusive
territories is beneficial to the manufacturer because it safeguards retailer services and permits retailers
to capitalize on their superior local information. ( ) apply a differential game
framework to examine the effects of a variety of franchise contracts including exclusive territory clauses. If
the territories assigned to franchisees allow them to enjoy local monopolies, whether franchisees behave
cooperatively or competitively does not affect the decisions of the franchisor or the franchisees, and hence
gives them the same profits. In addition, they comprehensively examine the effects of contracts when
exclusive territories are not adopted.

Based on a repeated game framework, ( ) highlight that exclusive territories
are reasonable in a framework of repeated interactions between competing supply chains. They show that
two countervailing effects of exclusive territories make manufacturers sustain tacit collusion. The first effect
is that competition in a one-shot game is mitigated by granting local monopolies to retailers, which makes
deviation more profitable. The second effect is that retailers of competing brands immediately adjust their
prices to the wholesale contract offered by a deviant manufacturer, which makes deviation disadvantageous.
They show that the adoption of exclusive territories is a more suitable organizational mode for cooperation
because the second effect tends to dominate. The present paper is positioned as a contribution to this
research field.

Another research field is closely related to the present paper, namely the management of dual-channel
supply chains including traditional retailers and direct sales. Studies in this domain have typically investigate

the economic effects of the implementation of a direct Internet channel (e.g. ) ; )
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( ) constructs an economic model to investigate the competition between direct
marketers and traditional retailers by taking into account the product adaptability to the direct sales channel
and the product information revealed to customers. He shows that direct marketers improve their profits
by lowering the level of market information on the direct channel in the case of low product adaptability
because the lower information level softens competition between the direct marketer and conventional
retailers. ( ) construct a supply chain model including a manufacturer and its independent
retailer and investigate the manufacturer’s decision to sell through the retailer, direct using the Internet
channel, or through a mixture of both channels. They show that the manufacturer can improve overall
profitability due to the introduction of direct sales by reducing inefficient price double marginalization.

( ) show that when price consistency at the retailer level is critical in the market, the entry
of an online retailer can be deterred by an incumbent traditional retailer’s strategically refraining from
entering online. By contrast, in markets in which price consistency is not a constraint, the incumbent can
deter the entry of a pure-play online retailer only if it enters online. ( ) consider the price
competition between a manufacturer with direct online sales and a traditional independent retailer. The
retailer sells a substitute product sold by another manufacturer in addition to the manufacturer’s product.
They find that an improvement in brand loyalty makes both the manufacturer and the retailer profitable
and that the increased service value may diminish the threat of the direct channel and thereby increase the
manufacturer’s profit.

Despite the significant volume of dual-channel supply chain management research, this review of
the literature suggests that studies incorporating the choice of exclusive territories into the dual-channel
management problem are lacking, even though this issue is realistic and crucial to manufacturers. Therefore,
this paper is the first to examine the desirability of exclusive territories in the context of dual-channel supply

chain management.

3 Model and assumptions

Table 1 lists the variables used in our model. Suppose that two manufacturers, Manufacturer 1 and Manu-
facturer 2, produce differentiated products and sell them to consumers. Each of these two manufacturers
produces a product with no marginal or fixed cost and sells the product through a conventional retailer,
which we define as the retail channel, or through an online channel, which we define as the direct channel.
If a manufacturer uses the retail channel, it initially sells products to a retailer, which subsequently resells

the products to end consumers.



Table 1: Variables and notation list

Notation
j% Retail price or Direct price
q Quantity
Q Quantity
r Wholesale price
t Substitutability of products supplied through two different channels by the same
manufacturer (0 <t <1)
d Substitutability of products supplied by the two manufacturers in the same
channel (0<d <1)
i Subscript that indexes the brand supplied by the same manufacturer (i=1or 2)
j Subscript that denotes the region in which a retailer exists (j=aor b )
J Subscript that denotes the region in which demand arises (J = A or B)
IT Profit of the manufacturer
T Profit of the retailer
RT Strategy of distributing products using the retail channel only with exclusive

territories

RDT Strategy of distributing products using both the retail and the direct channels
with exclusive territories

RN Strategy of distributing products using the retail channel without exclusive
territories

RDN Strategy of distributing products using both the retail and the direct channels
without exclusive territories

D Strategy of distributing products using the direct channel only
a,b Region in which a retailer is located
AB Region as a market in which a firm sells its products

Moreover, we assume that the markets are separated in two regions denoted by Region a and Region
b (or, equivalently, Region A and Region B) and that the market characteristics are symmetrical between
the two regions. In each region, there exist two retailers, each of which respectively handles the products
supplied by each manufacturer. Let Retailer ij denote the retailer located in Region j (j = 4, b) that resells
the products sold by Manufacturer i (i = 1,2). Henceforth, j represents the region in which the retailer is
located, while i indexes the brand of a product supplied by the same manufacturer. Figure 1 describes the
market and structure of the supply chains.

We assume that each manufacturer chooses its supply chain strategy in the following two dimensions.
The first dimension is the channel strategy for a manufacturer to distribute its products. Under “Strategy

R,” the manufacturer distributes its products using only the traditional retail channel; under “Strategy



Figure 1: Structure of markets and supply chain

Market
Retail : Retail
Channel 4 Region A ) Channel
Manufacturer 1{' --------------------------------------- T . haunel Manufacturer 2
Retail Recion B Retail
Channel = Channel

Note: If Manufacturer i adopts exclusive territories, the market of brand iR is completely separated into the two regions, as shown by
the dotted line in the market.

D,” the manufacturer distributes its products using only the direct channel; and under “Strategy RD,” the
manufacturer distributes its products using both the retail and the direct channels. We define the brand
of Manufacturer i sold through the retail channel as brand iR and that sold through the direct channel as
brand iD. The second dimension of the strategy for each manufacturer is the territory strategy (i.e., whether
to apply exclusive territories). Under “Strategy T,” the manufacturer adopts exclusive territories in its retail
channel, while under “strategy N,” it does not.

If Manufacturer i chooses Strategy T, Retailer ij sells brand iR as the monopolist exclusively in Region
j. In other words, adopting Strategy T means that the manufacturer allows the retailer to earn a margin.
To sum up, we call the mixture of the channel strategy and territory strategy the “supply chain strategy”
throughout this paper. The manufacturer can choose among five supply chain strategies: Strategies RT, RN,

RDT, RDN, and D2.

Following ( ), we assume the representative consumer’s utility function * in Region

2When a manufacturer distributes products only through the direct channel, whether it adopts exclusive territories does not matter
because no retailer sells its product. In other words, we need not distinguish the territory strategy (i.e., Strategy T or N) when the
manufacturer chooses the direct channel strategy (Strategy D)

3This type of representative consumer’s utility function is used in studies examining the dual-channel supply chain problem such as

(2010), (2012) and (2013).



J % is as follows:
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where Qf] is the demand for brand iR from consumers in Region | and Qf?] is the demand for brand iD
from consumers in Region ] (i = 1,2 and | = A, B). Likewise, pf] is the price of brand iR in Region ], and
pfj is the price of brand iD in Region J. Hereafter, —i represents a brand that is different from brand i;
that is, (i,—7) signifies either (1,2) or (2,1). The exogenous parameter d € (0,1) represents the degree of
substitution between the brands supplied by the different manufacturers and ¢ € (0, 1) represents the degree
of substitution between the retail and the direct channels supplied by the same manufacturer. Put differently,
when d or t is close to 0 (1), the products are more differentiated (homogeneous). These two parameters
imply that consumers perceive that products are differentiated not only between the manufacturers but also
between the channels.
We derive the following inverse demand functions for brands iR and iD in Region ] by solving the
representative consumer’s utility maximization problem, that is aU/an = BU/BQEI =0:
Pl = 1-{Qfy + Q) +a(Q5, +1Q5 )}, )

Py =1-{Qf + QY +d(Q% +1Q% ;). (3)

The intercepts of the inverse demand functions in Equations (2) and (3) are normalized to 1 for the
tractability of the model. Given the inverse demand functions of Equations (2) and (3), the profits of
Manufacturer i, I1;, that distributes products using only the retail channel, only the direct channel, and both

the retail and the direct channels, respectively, are

I, = ri(QfAJerB), (4)
IT; = pEAQEA + pEBQ?B’ (5)
I =r; (QEA + QEB) +PPAQIA + P Qi (6)

where r; represents the wholesale price of the product sold by Manufacturer i. When the product is sold via

4The two combinations of the notations of upper cases of A and B and lower cases of a and b are used to indicate the two regions,
because we need to distinguish the market and retailer location separately in our exclusive territory model. In other words, if
Manufacturer i does not adopt exclusive territories, both Retailers ia and ib may sell brand iR in the two regions of A and B.



Figure 2: Timeline of events

Stage 1 Stage 2 Stage 3
Each manufacturer Each manufacturer Price competition at the
determines its supply that uses a refail retail level arises: the retail
chain strategy channel sets the price is chosen either by a
wholesale price manufacturer that uses a

direct channel or by a
retailer in a retail channel

the retail channel, the manufacturer earns the margin for the quantity sold in Regions A and B through its
wholesale price. On the contrary, when the product is sold via the direct channel, the manufacturer earns the
margin for the quantity sold in Regions A and B through its direct price. The profit of Retailer 7 in Region j,

T[i]', is
Tj = (PfA - ri)‘iij,A + (pr - ri)qij,B: (7)

where g;; ; denotes the quantity of brand iR sold by Retailer ij in the market of Region J. Because demand
for brand iR matches with the total supply by the two retailers, ij =qia; + qip, holds.

Following ( ), who constructs a typical dual-channel supply chain mathematical model, we
assume the timeline of our model shown in Figure 2. Each manufacturer first determines its supply chain
strategy (i.e., Strategy RT, RN, RDT, RDN, or D) in Stage 1. Then, a manufacturer that distributes through a
retail channel sets the wholesale price r; and sells the product to the retailer at that price in Stage 2. Finally,
price competition arises in Stage 3; the retail price pEI or pfl is determined either by the manufacturer that
distributes products via the direct channel or by the retailer in the retail channel used by the manufacturer.

We adopt the subgame perfect Nash equilibrium as the equilibrium concept® because we construct our
model based on the framework of a dynamic game of complete information. We solve the game by backward

induction to identify the equilibrium.

50ur model is classified as a dynamic game because it involves three stages in which each player makes a decision, as Figure 2
illustrates. In addition, our model is classified as a complete information game because the model includes no random variables and
each firm thus knows the form of the payoff functions of all the other firms. These two facts ensure that the model presented in this
paper is classified as a dynamic game of complete information.



4 Benchmark: single-channel case

Before examining the dual-channel model, we suppose that the two manufacturers use only a single retail
channel. Until a few decades ago, building a direct channel was prohibitively costly for a manufacturer,
meaning that it was only able to distribute its products through its indirect retail channel. To describe
such a past environment, we first construct a model in which a manufacturer can only use its retail channel
to distribute its products. In this benchmark model, the manufacturer chooses one of the two strategies

classified by the territory strategy (i.e., Strategy T or N). The following lemma summarizes the equilibrium.

Lemma 1. The combinations of the territory strategies that constitute the subgame perfect Nash equilibrium
depend on d as follows. The first and second letters in the parentheses respectively denote the strategies chosen by

Manufacturers 1 and 2.

Strategy (T, T) if 0.972 < d
Strategies (T, N) and (N, T) if0.912<d <0.972
Strategy (N, N) ifd <0.912

Lemmal suggests that if manufacturers are constrained to using only retail channels, exclusive territories
are adopted in the equilibrium only if d > 0.912. The logic behind Lemma 1 can be explained by the
trade-off between the avoidance of the double marginalization problem and the second-mover advantage
under Bertrand competition, as follows. As a manufacturer does not adopt exclusive territories, Bertrand
competition between retailers with homogeneous goods occurs, and the retail prices match the wholesale
price. This means that the double marginalization problem is avoided and that the selling price is determined
in Stage 2 of the game, not Stage 3. Meanwhile, as the manufacturer adopts exclusive territories, retailers
have the market power. This means that the double marginalization problem appears and that the selling
price is determined in Stage 3 of the game.

The game-theoretic literature (e.g. , ) has shown that if Bertrand competition occurs, a firm
that sets its selling price in a later stage earns a higher profit than a firm that sets its selling price in an
earlier stage. Hence, adopting exclusive territories means enjoying the second-mover advantage, whereas
not adopting exclusive territories means avoiding the double marginalization problem. Therefore, when the
degree of horizontal differentiation between the brands supplied by different manufacturers is large, that is,
when d < 0.912, it is desirable for the manufacturers not to adopt exclusive territories because they earn a
high margin. On the contrary, when the degree of horizontal differentiation is small, that is, 0.912 < 4, it is
desirable for manufacturers to adopt exclusive territories because they earn a low margin. We compare the

major results drawn from our main dual-channel model in the next section with this benchmark result.
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5 Main results: dual-channel case

Based on the assumptions in Section 3, we derive an optimal supply chain strategy for each manufacturer
under dual-channel supply chain management, which constitutes an equilibrium. Specifically, we derive the

equilibrium strategies in the following steps.

(1) We compute the payoffs of manufacturers for each combination of strategies. Each manufacturer sets
one of the five strategies in Stage 1; thus, there are 52 = 25 combinations of supply chain strategies in

Stages 2 and 3.

(2) We construct a payoff matrix that includes the payoffs achieved through the supply chain strategy of

the two players (i.e., manufacturers), thereby identifying the equilibrium.

(3) We present which supply chain strategy constitutes the equilibrium based on the classification of the
parameter regions in the two-dimensional space against the horizontal axis as t and the vertical axis as

d. Figure 3 illustrates these relationships.

While we do not present analytical forms of the equilibrium profits because of their complicated
equations, including the higher-order expressions of d and t, one can correctly derive the equilibrium profits

by tracking the optimization processes in the Appendix °.

Observation 1. Figure 3 illustrates the combinations of supply chain strategies that constitute the subgame perfect

Nash equilibrium classified by the region into which the two parameters of d and t fall.

Figure 3 suggests several notable results on the equilibrium supply chain strategies. Under some
circumstances, exclusive territories are adopted at the equilibrium. In other words, in some regions, the
combinations of Strategy (RDT, RDN) or (RDT, RDT) arise in the figure when the value of d is relatively

high. At first glance, when direct sales are conducted, the adoption of exclusive territories in a retail

SFor example, Figure 3 suggests that Strategy (RDT, RDT) can arise in equilibrium. The payoff for the manufacturer in this
equilibrium is as follows:

I; :{(1 —d)[2-d+t(1 —t)][(2—d)3(2+d)2(24—8d—21d2+4d3 +5d%)-t(2-d)? (2+d)
(16-24d - 184 +19d> + 10d* - 3d° - 2d°) + t* (160 - 112d — 5284 + 368d° + 446d*
-321d° - 145d° + 111d7 +17d% - 14d°) + 7 (48 - 96d — 112d> + 184d° + 1014% - 1384°
-344°+ 4847 +3d5 - 64°) - t* (48 - 48d + 64% + d° — 73d* + 64d° + 60d° — 5147 —154°
+12d9)+t5d2(23740d733d2+58d3+17d4732d5 —3d6+6d7)+t6(1—d)(6+d—16d2
+d3 +2d% - 3d% + 6d° +d7 —24%) 7 (1-d)? (1 +d)? (1+2d% —d*)+ £ (1-d)3 (1 + d)?
(1+242 —a*)[{1+d) 1+ 0)[(2-d)? 2+ d) (4 - d - 2d2) - 267 (4 - 8d - 5d% + 13d°

2d*~5d5 +2d)— 14 (24 3d + 4d% - 43 - 2d4)]2}
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Figure 3: Equilibrium classified by the values of the parameters

1.0

0.8

(RDT, RDT)
(RDT, RDN)

0.6

0.4 (RDN, RDN)

0.0 -

Note: The first and second letters in a parenthesis represent the equilibrium supply chain strategies chosen by the two manufacturers.
For example, in the region indicated by (RDT, RDN), one manufacturer adopts Strategy RDT and the other adopts Strategy RDN.

channel is expected to have no economic role that contributes to the manufacturers’ profits because direct
sales of products can reach consumers irrespective of their geographical area. However, Figure 3 suggests
the contrary: the effectiveness of exclusive territories never completely disappears even with the use of
dual-channels.

Next, let us compare the results from the dual-channel model with those from the single-channel model
in Section 4. Remember Lemma 1 of the benchmark model showed that exclusive territories are adopted at
the equilibrium only when d > 0.912. Meanwhile, Figure 3 shows that even if d < 0.912, namely, even when
the product differentiation between manufacturers is relatively large, there arise extensive regions in which
Strategy (RDT, RDN) or (RDT, RDT), which involves the adoption of exclusive territories, constitutes the
equilibrium.

This is a noteworthy result: when a manufacturer is allowed to use dual channels as in our model,

the adoption of exclusive territories can improve its profits even if the products are more differentiated

12



between manufacturers than when the manufacturer can use only a single retail channel. Furthermore,
Figure 3 suggests that the equilibrium strategies that involve the adoption of exclusive territories include
Strategies (RDT, RDN) and (RDT, RDT), meaning that a manufacturer which adopts exclusive territories
(i.e., Strategy T) always distributes its products through both the retail and the direct channels (i.e., Strategy
RD) at the equilibrium. This result indicates that if a manufacturer adopts exclusive territories and sells its
products through only the retail channel in a limited sales territory, its market share decreases because the
rival manufacturer uses both the retail and the direct channels to promote its brand in extensive markets.
Therefore, the manufacturer should sell its brand not only through the retail channel with a limited sales

area but also through the direct channel to maintain its market share.

6 Discussion

This section enlarges the analysis by considering when manufacturers have a positive marginal cost and also

considering when both markets are different.

6.1 Positive marginal cost

In our main analysis, we assume that the manufacturers can deliver their products with zero marginal cost
for simplicity of analysis. In practice, however, manufacturers should consider their marginal cost for their
production. Therefore, in this subsection, we investigate how the marginal cost of manufacturers affects the
effectiveness of exclusive territories. Specifically, from Equations (4), (5), and (6), the profits of Manufacturer
i, Pi;, that distributes products using only the retail channel, only the direct channel, and both the retail and

direct channels, respectively, are

IT; = (r; —c;) (QR, + QFy), (4)
IT; = (pPy — ¢))QP4 + (pPp — c)) Qg (5")
I = (r; — ;) (QRy + QRg ) + (PP = c1)QP4 + (PP — 1) QP (6")

where ¢; represents the marginal cost of the product i. We assume that the manufacturers produce with the
same marginal cost (i.e., c; = ¢, =¢).

Based on these profit functions and the assumptions in Section 3, we derive an optimal supply chain
strategy for each manufacturer, which constitutes an equilibrium. Figure 4 illustrates the combinations of
supply chain strategies that constitute the subgame perfect Nash equilibrium classified by the region into

which the two parameters d and ¢ fall. Figure 4 (a) shows the case in which the marginal cost c is 0 (i.e.,

13



Figure 4: Impact of positive marginal cost ¢

(c)c=0.1

0.8 H

0.8 H

0.6 H 0.6 H

(RDN, RDN) 041 (RDN, RDN)

®DN,D) ||- (RDN, D)

0.4 (RDN, RDN)

Note: The first and second letters in a parenthesis represent the equilibrium supply chain strategies chosen by the two manufacturers.
For example, in the region indicated by (RDT, RDN), one manufacturer adopts Strategy RDT and the other adopts Strategy RDN.

the same as Figure 3), while Figures 4 (b) and (c) show the cases in which the marginal cost is positive (i.e.,

c=0.050r0.1).

Observation 2. Figure 4 illustrates that when marginal cost c is positive, the region in which the manufacturer

adopts Strategy RDT decreases. In other words, marginal cost ¢ diminishes the effectiveness of exclusive territories.

Figure 4 suggests an additional notable result regarding the equilibrium supply chain strategies. When
the manufacturers deliver their products with a positive marginal cost, the effectiveness of exclusive
territories declines. This is because marginal cost increases the problem of double marginalization, which
makes the advantage of retailers setting their prices as market monopolists relatively small. In some regions,
however, the combination of Strategy (RDT, RDN) or (RDT, RDT) arises in the figure when the value of d is

relatively high, and the value of t is moderate.

6.2 Asymmetric market structure

In our main analysis, we assume that two markets (Regions A and B) are symmetrical. In practice, however,
these markets can have consumers with different tastes or different level of income or taxation. Therefore,
we introduce an asymmetric market into our model and demonstrate how the market asymmetry affects the

effectiveness of exclusive territories. Specifically, we assume the representative consumer’s utility function

14



Figure 5: Impact of asymmetric market structure «

(a)a=1 (b) @ =0.75 (c)a=0.5

0.8 H

08 H

3

0.6 H 0.6 H

(RDN, RDN) 041 (RDN, RDN) 041 (RDN, RDN)

(RDN, D)

0.0

Note: The first and second letters in a parenthesis represent the equilibrium supply chain strategies chosen by the two manufacturers.
For example, in the region indicated by (RDT, RDN), one manufacturer adopts Strategy RDT and the other adopts Strategy RDN.

in Regions A and B (U, and Ug) are given by

U =(Qf5+ QP+ Qs+ QB) - 5 {(F8) +(@0s) +(Q8) +(Es)’)
~{4(QF 5Q8 5+ QD5 QD5) + £(QF 5Py + Q8 ;) + dt (QF Q85 + Q5 Q15 )}
(p13Q13+p13Q1B+p23Q23+p23Q23)

Un =a (@}l + @y + 0%+ QFn) - 5{(QLs) +(Q0s) +(@55)" +(2Fs)’)
—{4(QF 5 Q5 5+ QPQ ) + +(QF QD5 + QF 5 Q) + dt (QF QT + QF 5O )}
-

plBQIB+p1BQlB+pZBQZB+pZBQ2B)

where a(0 < a < 1) represents the market size of Region B, which means that the market size of Region B is
smaller than that of Region A, that is, we assume that markets are asymmetric in terms of market size.
Based on these utility functions and the assumptions in Section 3, we derive an optimal supply chain
strategy for each manufacturer, which constitutes an equilibrium. Figure 5 illustrates the combination of
supply chain strategies that constitute the subgame perfect Nash equilibrium classified by the region into
which the two parameters of d and ¢ fall. Figure 5 (a) shows the symmetric case (i.e., a = 1), while Figures 5
(b) and (c) show the asymmetric cases in which the market size of Region B is smaller than that of Region A

(¢ =0.750r 0.5).

Observation 3. Figure 5 illustrates that when the market sizes differ, the region in which the manufacturer adopts

Strategy RDT remains. In addition, the combination of Strategy (D, D) can arise as an equilibrium.
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Figure 5 suggests an additional notable result regarding the equilibrium supply chain strategies. When
the markets have different sizes, effectiveness of exclusive territories remains. This is because the second
mover advantage in price competition remains even when the market size is different. In addition, if the
degree of substitution between channels (i.e., t) is high enough, the combination of Strategy (D, D) arises as

an equilibrium to prevent cannibalization between the two channels.

7 Conclusion

This paper investigates the supply chain management problem of whether a manufacturer should apply
exclusive sales territories when it can distribute products through dual-channel supply chains comprising
retail and direct channels. The adoption of exclusive territories in the presence of dual channels is a
critical problem for manufacturers such as Daimler AG in Europe. Our results suggest that even when a
manufacturer can use the direct channel to sell its products to end consumers, there exist circumstances in
which the adoption of exclusive territories in the retail channel is the optimal strategy for the manufacturer
and hence increases its profit. Moreover, we show that when a manufacturer can use dual channels as in our
model, the adoption of exclusive territories can boost its profit even if the products are more differentiated
between manufacturers than when the manufacturer can use only a single retail channel. Finally, when
the manufacturer applies exclusive territories, it always distributes its products through not only the retail
channel but also the direct channel in equilibrium.

The above results were derived precisely based on the game-theoretic framework that describes the
strategic behavior of firms. In this respect, our unique implications are robust and thus serve as a guideline
for decision making by manufacturers that need to simultaneously determine the two distribution policies

of exclusive territories and dual-channel supply chain management.
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Appendix for
Effectiveness of exclusive territories by competing

manufacturers managing dual-channel supply chains

A Proofs

In the proofs below, we use the inverse demand functions of each supply chain strategy.
If both the manufacturers use the retail channel only, substituting QzD] = 0 into Equation (2) and solving
for QzR]' the demand function is
1—d—pf+dp¥;

Q= I R (A1)

If both the manufacturers use the direct channel only, substituting QPI = 0 into Equation (3) and solving
for Q?], the demand function is
1-d —pf.?] + dp?i’]

D _
Qiy= 1-42 : (A-2)

If Manufacturer i uses the retail channel only, while Manufacturer —i uses the direct channel only,
substituting QE] = QlfiJ = 0 into Equations (2) and (3) and solving for ij and QE’], the demand functions
are

R 1—dt—pf]+dtp’_)i'] b _ 1—dt—p_DiJ+dtpf]
O 1—4d2¢2 ’ Q)= 1—4d2¢2

(A.3)

If both the manufacturers use the retail and the direct channels, solving Equations (2) and (3) for Qf]



and QiDI’ the demand functions are

(1-d)(1- t)—pf, + tp}?] +dp1_§.,, + dtp_Dl-J , (1=d)(1-1) —pg?] + tpf.f, + dpPiJ + dtpljw

R _ —
Qi (1-d?)(1-12) r Q= (1-d?)(1-£2) - (a4

If Manufacturer i uses both the retail and the direct channels, while Manufacturer —i uses the retail
channel only, substituting Q_Di] = 0 into Equations (2) and (3) and solving for QzR]' QZ-D] and QI_{i % the demand

functions are

(1-d)(1=1)(1-dt)—(1-d>¢)pR +(1-d?)tpP, +d (1-2)p"

QR = _iJ
i,J (1—d2)(1—t2) ’ (A 5)
D R R R
p _ Lt-pijtipiy g L-d-pS;+dpi
Qi,f - 1—¢2 ’ Q—i,] - 1-42

If Manufacturers i uses both the retail and the direct channels, while Manufacturer —i uses the direct
channel only, substituting QiI = 0 into Equations (2) and (3) and solving for Qf], ?] and Ql_)i ;» the demand

functions are

1-t-pf +tp? (1-d)(1-#)(1—dt)=(1-d?¢2)pP, + (1 -d?)tpf; +d (1) p",

R T - T D _ )
] 1-12 ' i (1-d2)(1-1t2) ’
b 1-d-p% +dp]

iy = 1-d2

A.1 Proof of Lemmal

Because both the manufacturers use the retail channel only, the demand function is Equation (A.1).

If Manufacturer i does not adopt exclusive territories (Strategy N), pfA = pr = r; holds due to price
competition. By contrast, if Manufacturer i adopts exclusive territories (Strategy T), the profit of Retailer ij
is 1;; = (pf] - ri) Qf]. After substituting the inverse demand function derived from Equation (A.1) into the
retailer’s profit, we maximize the profit with respect to pfj, deriving it as a function of 7; and r_;. Then, we
substitute the above pf] by the territory strategy into manufacturers’ profits described as I'l; = r; (QEA + QEB)
and maximize I'l; with respect to r;, deriving the optimal value of r;. Finally, we substitute r; into I1;, yielding
the following manufacturers’ profits under this strategy.

First, when the combinations of the strategies are (N, N), the profit of the manufacturer is 1/(2 - d)z. Sec-
ond, when the strategies are (T, N), the profit of the manufacturer with Strategy T is (4 +2d - dz)/Z (8 - 5d2)2,
while profit of the manufacturer with Strategy N is (2 - dz) (4+3d)%/2 (8 - 5d2)2. Third, when the strategies



are (T, T), the profit of the manufacturer is (2 + d)(2 - dz)/ (2- d)(4— d- 2d2)2. Note that

(2+d)(2-d?) (2-d?)(4+3d)°
(2-d)(4—d-2d2)° g 2(8 -542)*

holds if d > 0.972 and

(4+2d-d2) 1
2(8-5d2)° g (2-d)?

holds if 4 > 0.912. Therefore, the strategies that constitute the equilibrium are listed as in this lemma.

A.2 Proof of Observation 1

We derive an subgame perfect equilibrium that is an optimal pricing strategy in Stages 2 and 3 under each
of the 52 = 25 different supply chain strategies determined by the two manufacturers in Stage 1. Within
the following parentheses, the first letter represents the strategy selected by Manufacturer 1 and the latter
represents the strategy selected by Manufacturer 2. For example, (RT, RDN) means that Manufacturer
1 distributes products using only the retail channel and adopts exclusive territories in its retail channel,
while Manufacturer 2 distributes products using both the retail and the direct channels and does not adopt

exclusive territories.

A.2.1 Case (1): Strategy (RT, RT)

Because both manufacturers adopt exclusive territories and distribute products only in the retail channel,

QzR] = q;j,7 holds. Substituting these into Equation (A.1), we have the demand functions in this case.

_1—d—pf,+dp§] _1—d—p§]+dpff A7
q1j) = R , 92j) = 2 (A.7)
The profits of the retailers in Stage 3 from Equation (7) are stated as
R R R
R (Pl =) (1-d - pi§ +dp%,))
mij = (ply =1i) iy = — -
1-d
Solving 8711]‘/8;75] = anzj/apgl = 0 to maximize the retailers’ profits yields the following prices:
(1-d)(2+d)+2r +dr, (1-d)(2+d)+2r,+dr
pr = 442 ’ pIZQJ = 442 ’ (A.8)



Here, all the second-order conditions are satisfied in the maximization problems in the Appendix, since
all the profit functions are concave and quadratic with respect to a price. To ensure concavity exists, we
henceforth omit the second-order conditions.

Substituting Equation (A.7) into Equation (4), we restate the profits of the two manufacturers as

l_d_pll'?Ad'—dplji,A 1—d_p53+dplji’3
1-d2 1-d? ’

IT; = 1;(giaa + qin,B) =i (A.9)

Substituting Equation (A.8) into Equation (A.9) and maximizing them with respect to each wholesale price
by solving JI1,/dr; = dI1,/dr, = 0 in Stage 2 yields

(1-d)(2+d)

. Al
4-d-24? (A.10)

ry=r1r=

Re-evaluating Equations (A.9) using Equations (A.8) and (A.10) yields the equilibrium profits in this

case.

A.2.2 Case (2): Strategy (RN, RT)

In Stage 3, each of the four retailers determines its retail price; that is, Retailer ij determines pf]. Because
Retailers 1a and 10 sell the identical products of brand 1 supplied by Manufacturer 1, it sells the brand
1’s products through the retail channel without exclusive territories. Hence, the only combination of the
retail prices set by Retailers 14 and 1b that constitutes a Nash equilibrium is: pﬁA = pr =ry. In general, if a
manufacturer chooses strategy RN or RDN, pf 0= pr = r; holds. Substituting this equation and lez’ 7 =q2j)
into Equation (A.1), we have the following demand functions:

1—d—r +dp} 1-d-p5 +dn
QF ) =410y +q15) = T] 92, = 1_—‘1]2 (A.11)

In Stage 3, Retailer 2j also maximizes its profit. From Equation (7), the profit of Retailer 2j is

pY;=r)(1-d-p5 +dr
"2]‘:(P§J‘r2)42j,f=( 2 2)(1_d2 = 1).

To maximize the profit, we solve anj/aplzj = 0 and obtain

1—d+r +dr
Pry = (A.12)

Substituting Equation (A.11) into Equation (4), we yield the following manufacturers’ profits as the



function of retail prices:

1-d—r +dpX, 1-d—r +dpR

_ R R \_ 2,A 2,B

I, _rl(Ql’A+Q1,B)_r1( ot : (A.13)
1—d—p§A+dr1 1—d—p§A+dr1

I, =15 (920,4 + 920,8) = 72( 2 + 2 (A.14)

In Stage 2, each manufacturer maximizes its profit by substituting Equation (A.12) into Equations (A.13)

and (A.14). Solving the first-order condition of JI1;/dr; = JI1,/dr, = 0, we have

_4-d-34?

. _4-2d-3d*+d°
L™ g o5q2 N

A.15
8 —5d? ( )

’ L)

Plugging Equations (A.12), (A.15) into Equations (A.13) and (A.14), we yield the equilibrium profits in

this case.

A.2.3 Case (3): Strategy (RDT, RT)

Because Manufacturers 1 and 2 adopt exclusive territories in their retail channels, QF} =4ij; holds. From

this equation and Equation (A.5), we have

(L=d)(1-1)(1-dt)— (1-d22)pR, + (1-d2) tpP) +d (1 12) pk,
1j) = 1=d)(1-£) , A6

D R R R
P - 1—t—py,;+tpy; P 1—d—p2l]+dp1’]
L 12 ' 2 1-d2

The profits of Manufacturer 1 and the retailers in Stage 3 can be stated using Equations (6) and (7) as

TTy =71 (q1a,4 + G10,8) + PLAQT A + PL5QL 5 A1)

mij = (pfy = 7i) 4

Inserting Equation (A.16) into Equation (A.17), we obtain the profits as functions of retail prices. Further,
maximizing each profit by solving anl/apf] = anlj/apf’] = anzj/aplil =0, we have the retail prices as the
functions of the wholesale prices (r1, ;). We substitute these retail prices into Equation (A.16) obtaining the
demand in the respective markets as the functions of the two wholesale prices. We then substitute these
retail prices and demand levels as the function of the wholesale prices into the manufacturers’ profits of
IT; and IT,. Finally, we maximize the manufacturers’ profits by solving JI1;/dr; = dI1,/dr, = 0, having the
equilibrium wholesale prices of r; and r,. Substituting these equilibrium wholesale prices into Il; and I,

yields the equilibrium profits in this case.



A.2.4 Case (4): Strategy (RDN, RT)

Because Manufacturer 1 does not adopt exclusive territories, pX , = pﬁB = r; holds in Stage 3 as a result
of the price competition between the two retailers that deal in the product supplied by the manufacturer.

Substituting this equation and Q§ ; =492j,] into Equation (A.5) gives

(1=d) (1= (1 —dt)—(1-a22)r + (1-d2) tpD, +d (1-12) pE,

Q=
L] (1-d2)(1-#2) ’ (A.18)
b _1—t—p11),]+tr1 ‘ _1—d—p§]+dr1
L= 12 92j) = 1-42

The profits of Manufacturer 1 and the two retailers that deal in Manufacturer 2’s product in Stage 3 are

stated based on Equations (6) and (7) as

T, = Tl( At Q{Q,B)'i'p?,AQll),A +P1sQ0 e (A.19)

T(zj :(plzz’]—fz)qzj’]. (A20)

Substituting Equation (A.18) into Equations (A.19) and (A.20), we state the profits as the functions of the

retail prices. To maximize each profit, we solve (9H1/8p% = anj/9p§] =0, obtaining

1—t+2tn 1-d+dr+1r,
p?,] — . , p§J D — (A.21)

Substituting Equation (A.21) into Equations (A.18), we state the demand as the functions of the wholesale
prices of r; and r,. We further substitute these demand levels into Equations (4) and (A.19), yielding the
manufacturers’ profits as the functions of the wholesale prices. Lastly, we maximize the profits of the

manufacturers by solving JI1/dr; = dI1,/dr, = 0, yielding

_4-d-34? _4-2d-3d*+4d°

- , - A22
=g 542 2 8542 (A4.22)

Replacing the wholesale prices in the profits of the manufacturers with Equation (A.22) yields the

equilibrium profits in this case.



A.2.5 Case (5): Strategy (D, RT)

Because Manufacturer 2 adopts exclusive territories QI;J = ¢, holds. From this and Equation (A.3), the

demand levels are described as

b 1—dt—p5]+dtp§] 1—dt—p§]+dtp5]
L= 1—d2s2 ’ 92j,] = 1—d2s2

(A.23)

The profits of Manufacturer 1 and the retailers handling the products from Manufacturer 2 in Stage 3 are

I, = pfAQE A+ P EQlE (A.24)

TC2]' = (plzz']—rz)qzj,]. (A25)

Substituting Equation (A.23) into Equations (A.24) and (A.25), we describe the profits as the functions of

the retail prices. The maximization of the profits by solving 81_11/9;7?’] = anj/8p§] =0 yields

p _ (1—dt)(2+dt)+dtr xR (1—dp(2+db)+2r,
pl,] - 4—d2t2 4 p2,] - 4—d2t2 : (A26)

Inserting Equation (A.26) into Equation (A.23) provides the demand for ¢,;; as the function of the

wholesale price, r,. We substitute this demand into the following profit of Manufacturer 2:

T, =75 (q24,4 + 920,B) (A.27)

Finally, Manufacturer 2 maximizes Equation (A.27) with respect to r, by solving dI1,/dr, = 0, yielding

_(1—dt)(2+4d1)
R TE eI (A.28)

Substituting Equation (A.28) into Equations (A.24), and (A.27) provides the equilibrium profits of the
manufacturers.
A.2.6 Case (6): Strategy (RT, RN)

This case is the opposite of Case (2): Strategy (RN, RT) in terms of manufacturers’ strategies, and the
manufacturers are symmetrical. Therefore, the equilibrium profits in this case are given by exchanging the

profits at equilibrium derived in Case (2) between Manufacturer 1 and Manufacturer 2.



A.2.7 Case (7): Strategy (RN, RN)

Because neither manufacturer adopts exclusive territories, pX, = pXy =r; holds as a Nash equilibrium in
Stage 3 as a result of the price competition between the two retailers that deal in the same brand. Substituting

this into Equation (A.1) provides

1—d—7‘1’+d1’_i

R _
e (429
Substituting Equation (A.29) into Equation (4) yields
1-d-rj+dr;
R R -
i =i (Qfy +Qfg) = 21— — 77— (A.30)
Each manufacturer maximizes its profit by solving dI1,/dr; = dI1,/dr, = 0, giving
1-d
=ty= ——. A.31
rn=r 24 ( )

Inserting Equation (A.31) into Equation (A.30) yields the equilibrium profits of the manufacturers.

A.2.8 Case (8): Strategy (RDT, RN)

Because Manufacturer 2 does not adopt exclusive territories, p§ A= p§ g = 12 holds as a Nash equilibrium in

Stage 3. Using this relationship and Qf’] = q1j,;, Equation (A.5) provides the following demands:

(1-d)(1-t)(1 —=dt)— (1-d22)pf, + (1-d2)tpD, + d (1-12) 1,

e (1-a%(1-) ’ (A.32)
D R R
p 1-t-py,+ipy; l1—d-ry+dpy;
Q= 1-¢2 ’ 92 = 1-42 ‘

The profits of Manufacturer 1 and the retailers handling the products from Manufacturer 1 in Stage 3 are

Iy =n (Q1a,A+511b,B)+P?,AQ11),A +pr Q5 (A.33)

T(lj = (pf']—rl)qu’]. (A34)

Substituting Equation (A.32) into Equations (A.33) and (A.34), we describe the profits as the functions
of the retail prices. The maximization of the profits by solving afll/&’p?’] = anlj/apr = 0 yields the retail
prices as the functions of the wholesale prices of r; and r,. We substitute these into Equations (A.32) and

obtain the demand levels 9ijJ» Q?], and Qf;] as the functions of the wholesale prices. We substitute these



into Equations (A.33) and (A.34), having manufacturers’ profits as the functions of the wholesale prices.
Finally, the manufacturers maximize respective profits by solving d11,/dr; = JI1,/dr, = 0, yielding the
equilibrium wholesale prices of r; and r,. Substituting all these into Equations (A.33) and (A.34) provides

the equilibrium profits of the manufacturers.

A.2.9 Case (9): Strategy (RDN, RN)

Because neither manufacturer adopts exclusive territories, szA = leB = r; holds as a Nash equilibrium in
Stage 3 as a result of the price competition between the two retailers that deal in the same brand. Substituting

this into Equation (A.5) provides

(1-d)(1-t)(1=dt)— (1-d?2)r + (1-d2)tpD, + d (1-12) 1,

qjy= —a2\(1 — 2 ’
i (1-d?)(1-1¢2) (A.35)
D _1—t—p1y]+t7’1 ' _1—d—r2+dr1
L= 1_¢2 ’ 92j) = 1-42
Based on Equation (6), the profit of Manufacturer 1 in Stage 3 is stated as
I, :rl(Q§A+QfB)+pfAQ5A+pEBQ{?B. (A.36)

Substituting Equation (A.35) into Equation (A.36), we describe the profits of Manufacturer 1 as the

functions of the wholesale and retail prices. The maximization of the profit by solving 81_11/3[)?’] = 0 yields

1—t+2tr
pf] = Tl (A.37)

We substitute Equation (A.37) into Equation (A.35) and obtain the demand levels as the functions of the
wholesale prices. We then substitute these demand levels into Equations (4) and (A.36), yielding the profits
of Manufacturers 1 and 2 as the functions of the wholesale prices. Finally, we maximize the profits of the

manufacturers by solving JI1;/dr; = dI1,/dr, = 0, having

—
|
QU

r=r= (A38)

[\S)
|
U

Inserting Equation (A.38) into Equations (4) and (A.36) yields the equilibrium profits of the manufactur-

ers.



A.2.10 Case (10): Strategy (D, RN)

Because Manufacturer 2 does not adopt exclusive territories, pX , = pX, =, holds as a Nash equilibrium in

Stage 3. Substituting this equation into Equation (A.3) provides

b 1—dt—p€,+dtr2 R _1—dt—r2+dtp113J

Q= 1_d2¢2 ’ Qiy = 1_d2¢2 (A.39)
Based on Equation (5), the profit of Manufacturer 1 in Stage 3 is
Iy =pP Q74+ P 5Q0 5 (A.40)

Substituting Equation (A.39) into Equation (A.40) provides the profit of Manufacturer 1 as the functions

of the wholesale and retail prices. The maximization of the profit by solving 91_[1/8;711)’] =0 yields

1-t+ 2t1’2
pf E (A.41)
We substitute Equation (A.41) into Equation (A.39), obtaining the demand for le ; as the function of the
wholesale price. We further substitute these into Equation (4), yielding the profit in Stage 2 as the function

of the wholesale price. Finally, we maximize the profit of Manufacturer 2 by solving dI1,/dr, = 0, having

C(1-dt)(2+d1)
2T (442

Inserting Equation (A.42) into Equations (4), (A.39), (A.40), and (A.41) yields the equilibrium profits for
the manufacturers.
A.2.11 Case (11): Strategy (RT, RDT)

This case is the opposite of Case (3): Strategy (RDT, RT) in terms of manufacturers’ strategies, and the
manufacturers are symmetrical. Therefore, the equilibrium profits in this case are given by exchanging the

profits at equilibrium derived in Case (3) between Manufacturer 1 and Manufacturer 2.

A.2.12 Case (12): Strategy (RN, RDT)

This case is the opposite of Case (8): Strategy (RDT, RN) in terms of manufacturers’ strategies, and the
manufacturers are symmetrical. Therefore, the equilibrium profits in this case are given by exchanging the

profits at equilibrium derived in Case (8) between Manufacturer 1 and Manufacturer 2.
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A.2.13 Case (13): Strategy (RDT, RDT)

Because both manufacturers adopt exclusive territories, QF] = q;j,; holds. Using this relationship and

Equation (A.4), we have

(1-d)(1- t)—pf?] + tp?] +dp1_2i’] +dtp_DiJ o — (1-d)(1 —t)—pE]+ tpfj +dpl_)i’] +dtp_RiJ

i = » Q= A43

Tl (1-d(1-1) Z (1-d)(1-7) (A43)
The profit of the manufacturers and retailers in Stage 3 are stated as

II; = ri(‘]ia,A+Qib,B)+PEAQEA +p?BQEB, (A.44)

Tj = (Pff - Tl)qiu- (A.45)

We first insert Equation (A.43) into Equations (A.44) and (A.45) to have the profits as the functions of the
retail and wholesale prices. Then, we maximize the profits by solving al_Ii/ap?] = an,-]»/apf] =0 and yield
the retail prices as the functions of the wholesale prices. Next, we substitute these retail prices into Equation
(A.43) to yield demands as the functions of wholesale prices. We further substitute these demand levels into
Equation (A.44), having manufacturers’ profits in Stage 2 as the functions of the wholesale prices. Lastly, we
maximize the profits by solving dI1;/dr; = 0, which provides the equilibrium wholesale prices. Substituting

these into Equation (A.44) yields the equilibrium profits of the manufacturers.

A.2.14 Case (14): Strategy (RDN, RDT)

Because Manufacturer 1 does not adopt exclusive territories, p{{A = plfB = r1 holds as a Nash equilibrium in
Stage 3. Meanwhile, because Manufacturer 2 adopts exclusive territories, le = qj] holds. Substituting

these relationships into Equation (A.4) provides

OF _( d)y(1-t)— r1+tp1]+dp2]+dtp2] - _( d)y(1-t)— p2]+tp2]+dr1+dtp1]

1] (1-d?)(1-12) » 2] (1-d?)(1-12) ’ (A.46)
P _d-4-1- pry+tr+dpy+dips, _d-a-1- Pz}+tP2]+dP1]+d”1

Y (1-d?)(1-12) Co (1-d?)(1-12)

Given the demand functions, the profits of the manufacturers and retailers in Stage 3 are stated as

=n (Q{{,A + Q{Q,B) +PPAQ0 A+ PT Q0 (A.47)
=n (qzu,A"'QZb,B)"'pIz),Ale),A +p2D,BQ2D,Bf (A.48)
lej = (plzzJ — Tz)‘hj,]~ (A49)

11



Substituting Equation (A.46) into Equations (A.47), (A.48), and (A.49) provides the profits as the functions
of the wholesale and retail prices. The maximization of the profits by solving anl/apf] = 91‘[2/8;7% =
anj/apg’] = 0 yields the retail prices as the functions of the wholesale prices. Then, we substitute these
retail prices into Equation (A.46), yielding the demand levels as the functions of wholesale prices. Inserting
these retail prices and demand levels into Equations (A.47) and (A.48) provides the manufacturers’ profits
as the functions of the wholesale prices. Finally, we maximize the profits by solving dI1;/dr; = dI1,/dr, =0,
obtaining the equilibrium wholesale prices. We derive the equilibrium profits of the manufacturers by

further substituting the equilibrium wholesale prices into the profits of the manufacturers above.

A.2.15 Case (15): Strategy (D, RDT)

Because Manufacturer 2 adopts exclusive territories, le = qyj,; holds. Based on this relationship and

Equation (A.6), we have the following demand levels:

p _1-d-pry+dpy U (YL
Qry = 2 ’ 92, = 3 ,
1-d 1-t (A.50)
; (1-d)(1-t)(1 -dt)— (1-d22)pB, + (1 -d?)tp}, +d (1-12)p, ‘
Q= (1-d?)(1-12) ‘
The profits of Manufacturer 1 and the retailers in Stage 3 are stated as
I =pP, Q7 4+ prsQ0 s (A.51)
Iy = 12 (420.4+ 9208) + P24 Q0 + P2s Q2 (A.52)
T(z]- :(pgrj—rz)qz”. (A53)

Inserting Equation (A.50) into Equations (A.51), (A.52), and (A.53), we obtain the profits as functions of
the retail prices. We then maximize the profits by solving 9H1/c9pf] = anz/apgj = anzj/8p§] =0, providing
the retail prices as the functions of the wholesale prices. We substitute these retail prices into Equation
(A.50) to obtaining the demand levels as the functions of the two wholesale prices. We next substitute these
prices and demand levels into Equation (A.52), yielding the profit of Manufacturer 2 as the function of the
wholesale prices in Stage 2. Finally, we maximize the profit by solving d11,/dr, = 0, with an equilibrium
wholesale price of r,. We obtain the equilibrium profits of the manufacturers by substituting the equilibrium

wholesale price into the manufacturers’ profits.

12



A.2.16 Case (16): Strategy (RT, RDN)

This case is the opposite of Case (4): Strategy (RDN, RT) in terms of manufacturers’ strategies, and the
manufacturers are symmetrical. Therefore, the equilibrium profits in this case are given by exchanging the

profits at equilibrium derived in Case (4) between Manufacturer 1 and Manufacturer 2.

A.2.17 Case (17): Strategy (RN, RDN)

This case is the opposite of Case (9): Strategy (RDN, RN) in terms of manufacturers’ strategies, and the
manufacturers are symmetrical. Therefore, the equilibrium profits in this case are given by exchanging the

profits at equilibrium derived in Case (9) between Manufacturer 1 and Manufacturer 2.

A.2.18 Case (18): Strategy (RDT, RDN)

This case is the opposite of Case (14): Strategy (RDN, RDT) in terms of manufacturers’ strategies, and the
manufacturers are symmetrical. Therefore, the equilibrium profits in this case are given by exchanging the

profits at equilibrium derived in Case (14) between Manufacturer 1 and Manufacturer 2.

A.2.19 Case (19): Strategy (RDN, RDN)

Because neither manufacturer adopts exclusive territories, le W= pr = r; holds as a Nash equilibrium in
Stage 3 as a result of the price competition between the two retailers that deal in the same brand. Substituting

this into Equation (A.4) provides

(1-d)(1—t)—r;+tp? +dr_; + dtpP, 1-d)(1—t)—pP +tr; +dpP  +dtr_
Pij Pry - gp ! Pij Poi . (A54)

(1-d?)(1-12) Y (1-d2)(1-12)

Q) =
From Equation (6), the profit of the manufacturers and retailers in Stage 3 are stated as
I =1 (QRy + QRg) + P4 QP4 + PP Q05 (A.55)

We insert Equation (A.54) into Equation (A.55) to describe the profits as the functions of the retail and

wholesale prices. Then, we maximize the profits by solving 81‘[1/9;9?] = 8H2/8p% =0, yielding

(1-d)(1-t)+(2—d)tr;
Piy= 2-d '

(A.56)

We substitute Equation (A.56) into Equation (A.54), obtaining the demand for QFI and Q?] as the

function of the wholesale price. We further substitute these into Equation (A.55), yielding the profit in

13



stage 2 as the function of the wholesale price. Finally, we maximize the profit of Manufacturer 2 by solving

Bl_ll/arl = anz/af’z = 0, haVing

—
|
QU

=1ty = (A.57)

N
|
U

Plugging Equation (A.57) into the manufacturers’ profits above, we yield the equilibrium profits.

A.2.20 Case (20): Strategy (D, RDN)

Because Manufacturer 2 does not adopt exclusive territories, pX , = pX, =, holds as a Nash equilibrium in

Stage 3. Substituting this equation into Equation (A.6) provides

_1—d—pfl+dpg] 1—t—r2+tp?J

D R _
Q= 1-d? ’ 27— (A.58)
b - (1-d)(1-t)(1—dt)—(1-d?2)pB, + (1-d2)try + d (1-12)p?,
2 (1-d?)(1-12) ‘
Using Equations (5) and (6), we state the profits of the manufacturers as
Iy = prAQ0A+P1sQLs: (A.59)
I, = r2(Q§,A+Q§,B)+PIZD,AQ2D,A+P2?BQ§B- (A.60)

Substituting Equation (A.58) into Equations (A.59) and (A.60), we describe the profits of the manufactur-
ers as the functions of the retail prices. The maximization of the profit by solving 8H1/8p?,] = 81_[2/9;7% =0
yields the retail price as the function of the wholesale price. We insert the retail price into Equation (A.58),
describing the demand levels as the functions of the wholesale prices. Substituting this into Equation (A.60),
we have the profit of Manufacturer 2 as the function of the wholesale price. We maximize this profit by
solving dI1,/dr, = 0, with the equilibrium wholesale price of r,. Finally, we substitute the equilibrium

wholesale price into the profits of manufacturers, yielding the equilibrium profits.

A.2.21 Case (21): Strategy (RT, D)

This case is the opposite of Case (5): Strategy (D, RT) in terms of manufacturers’ strategies, and the
manufacturers are symmetrical. Therefore, the equilibrium profits in this case are given by exchanging the

profits at equilibrium derived in Case (5) between Manufacturer 1 and Manufacturer 2.
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A.2.22 Case (22): Strategy (RN, D)

This case is the opposite of Case (10): Strategy (D, RN) in terms of manufacturers’ strategies, and the
manufacturers are symmetrical. Therefore, the equilibrium profits in this case are given by exchanging the

profits at equilibrium derived in Case (10) between Manufacturer 1 and Manufacturer 2.

A.2.23 Case (23): Strategy (RDT, D)

This case is the opposite of Case (15): Strategy (D, RDT) in terms of manufacturers’ strategies, and the
manufacturers are symmetrical. Therefore, the equilibrium profits in this case are given by exchanging the

profits at equilibrium derived in Case (15) between Manufacturer 1 and Manufacturer 2.

A.2.24 Case (24): Strategy (RDN, D)

This case is the opposite of Case (20): Strategy (D, RDN) in terms of manufacturers’ strategies, and the
manufacturers are symmetrical. Therefore, the equilibrium profits in this case are given by exchanging the

profits at equilibrium derived in Case (20) between Manufacturer 1 and Manufacturer 2.

A.2.25 Case (25): Strategy (D, D)
Because each manufacturer uses the direct channel only, the demand is written as follows from Equation

(A.2):

D D
D _ 1—d—pi']+dp_i’]

i = 1-4d2 (A-61)
The profits of the manufacturers in Stage 3 are stated as:
IT; = pP, QP + pP QP (A.62)

Substituting Equation (A.61) into Equation (A.62), we have the manufacturers’ profits as the functions of

the retail prices. We next maximize the respective profits by solving 9H1/z9pf] = 8H2/8p% =0, having

—_
QU

p?J = p?’] = 2% (A.63)

Inserting Equation (A.63) into Equations (A.61) and (A.62) yields equilibrium profits of the manufactur-

€rs.
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