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Abstract This study examines how the structure of distribution channels may
influence firms’ quality and price strategies and how they may in turn affect
consumer welfare. It treats product quality as a decision variable so that the
degree of product substitution becomes endogenous rather than exogenous
as in previous studies. We find that, with vertically differentiated firms, the
changes in channel structure have asymmetric effects depending on whether
they occur in the high-quality channel or in the low-quality channel. The
product quality of the high-quality channel decreases when it decentralizes uni-
laterally. However, product quality of the low-quality channel would increase
when it decentralizes. The high-quality manufacturer and its channel suffer
more from decentralization in comparison with their low-quality counterparts,
and the low-quality manufacturer actually receives greater profits when both
channels are decentralized. An important driver behind these asymmetries is
the interaction between firms’ pricing incentives in integrated versus decentral-
ized channels and what consumer segments they serve. Our analysis indicates
that decentralization may reduce consumer welfare, but decentralization in
the high-quality channel hurts consumers more than that in the low-quality
channel. Therefore in a competitive environment where firms make both
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quality and price decisions, channel integration would have significant wel-
fare enhancement effects through the elimination of double marginalization,
especially if it happens in the high-quality channel. Moreover, we demonstrate
that once quality is endogenized, integration is the only equilibrium of channel
structure choices. This suggests that the private incentives of firms may actually
benefit consumers but do not have to be in line with the general preference of
industry regulation for decentralization.

Keywords Distribution channel · Vertical differentiation ·
Product positioning · Anti-trust · Competition · Heterogeneity · Pricing ·
Quality

JEL Classifications C70 · D4 · D43 · L13 · L4 · L42 · L51

1 Introduction

Channel structure and how it may influence marketing strategies are of recur-
ring interests to research and practice in distribution channels. The choice of
vertical integration versus decentralization is influenced by a complex set of
economic factors, such as the degree of product substitution (e.g., McGuire
and Staelin 1983; Moorthy 1988a). Channel structure is also directly affected
by industry regulation. Government agencies that oversee competition and
antitrust issues, such as the Federal Trade Commission (FTC), are mostly con-
cerned with anti-competitive effects that could arise due to channel structure
changes. Examples that illustrate these policy considerations are abundant
and often occur when the agencies act against vertical integration (Chen
2001; Riordan 2005). One of the historic cases occurred in the motion picture
industry (Ornstein 2002). In 1938, the Department of Justice (DOJ) started
to charge the eight largest studios with monopolizing the industry through the
control of production, distribution and exhibition. The divestiture of theaters,
the retail arm of the industry, was subsequently imposed through court orders.
More recently, the DOJ challenged Lockheed Martin in 1998 in its proposed
acquisition of Northrop Grumman, which supplies systems and subsystems
used on various military platforms.

Regardless of whether a channel structure is chosen by firms or is imposed
by regulation, firms must adopt appropriate marketing strategies in response to
it. While they do so to maximize profits, these strategic choices will affect both
competitors and consumers. A primary goal of this paper is thus to examine
how distribution channel structures may influence firm strategies and how
they in turn affect consumer welfare. We focus on product quality and pricing
decisions. Product positioning as a response to channel structure, especially
in a competitive environment, has not been systematically examined in the
literature. Our model includes two manufacturers selling quality-differentiated
products. Each manufacturer may use its own independent retailer or operates
in a vertically integrated fashion. Following the approach of Economides
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(1999) and Villas-Boas (1998), we compare the firms’ quality and price strate-
gies in four distinctive market scenarios: both channels are integrated, both
channels are decentralized, the low-quality channel is integrated but the high-
quality one is decentralized, and vice-versa.

A basic result from the model is that, regardless of the structure in the com-
peting channel, the high-quality manufacturer would offer lower quality when
it is decentralized rather than integrated. In contrast, the low-quality manu-
facturer would offer higher quality when decentralized rather than integrated.
The intuition behind this asymmetry is as follows. Decentralization, through
the well-known effect of double marginalization, induces the firm to raise price.
Due to the strategic complementary pattern of price reaction, the competitor is
motivated to raise price and thus leave some of its customers unserved. These
customers become potential buyers for the firm that decentralizes. However,
depending on whether decentralization occurs in the high-quality or the low-
quality channel, the consumers left unserved (i.e., the potential switchers)
belong to different segments—they have either a medium/high level or a low
level of willingness-to-pay for quality. Whether and how to capture these
newly available consumers result in different quality strategies in the channel
that decentralizes. This strategic interaction subsequently leads to asymmetric
results in demand and profit between the low-quality channel and the high-
quality channel. We find that decentralization reduces consumer welfare, but
unilateral decentralization in the high-quality channel does so to a greater
degree than that in the low-quality channel.

Endogenizing the quality decision enables the manufacturer to cope with
price competition in a more efficient way. Rather than resorting to decen-
tralization at equilibrium (e.g., McGuire and Staelin 1983), they will stay
integrated while choosing more differentiated quality levels. Since it is the
integrated channel structures that provide greater consumer welfare, firms’
private incentives may benefit consumers. The implication of these results for
regulation and antitrust policy is thus in favor of vertical integration.

Several streams of literature relate to our work. In a model of two competing
manufacturers, McGuire and Staelin (1983) find that both integration and
decentralization can be equilibria when the products are close substitutes.
Moorthy (1988a) shows that the patterns of strategic reaction (i.e., strategic
complementarity versus substitutability) also matter. Several other studies
has further examined the relationship between channel structure and product
substitutability (e.g., Coughlan 1985; Choi 1991; Gupta and Loulou 1998). An
important feature of these studies is that the degree of product differentiation
is assumed exogenous. This deprives the firms of an important strategic
tool under different channel structures. In this paper, we endogenize quality
together with pricing, thus making it possible to trace the origin of competition
and scrutinize more closely the relationship between product strategies and
channel structure.

Some recent research has made useful extensions to the channel structure
and coordination literature (e.g., Bruce et al. 2005; Desai et al. 2004; Raju
and Zhang 2005). For instance, Bruce et al. (2005) show that greater product
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durability induces higher demand for durable goods, causing a more severe
double marginalization problem for a decentralized channel. As a result, firms
selling more durable products offer deeper trade promotions. The studies by
Economides (1999) and Villas-Boas (1998) are particularly relevant to our
model. Economides (1999) looks at the quality and price of a composite
good that is made up of two complementary components. He shows that if
the production and sales of these two components are carried out by two
independent firms, the quality of the composite good will be lower than in
the case where both components are produced and sold by an integrated
firm. An important feature of his model is that, since the two components are
consumed jointly, their quality levels have to be identical at equilibrium. As
a result, quality differentiation is not an issue. In another interesting study,
Villas-Boas (1998) models a monopoly manufacturer’s product line decision
when it sells through independent retailers. He compares the price and quality
outcomes with the case where the manufacturer acquires the retail function.
He finds that, in comparison with direct selling, the manufacturer increases the
difference between the products. This happens since channel pricing distortion
caused by independent retailers increases cannibalization within the product
line.

Our model differs from Economides (1999) and Villas-Boas (1998) in
several important ways. First, we allow competition at the manufacturer level
to examine the effects of competition rather than cannibalization. Cannibaliza-
tion and competition are important factors driving firm strategies (e.g., Desai
2001), and their effects can be very different (Moorthy 1988a). Second, quality
differentiation allows us to show several distinctive asymmetric outcomes for
the high-quality versus the low-quality firm when channel structures change.
These effects have not been studied in earlier models. Third, we analyze the
welfare implications (Tyagi 2004; Shugan 2004) of channel structure. These
are of great concern to regulatory agencies who have the authority to prohibit
channel integration altogether. Fourth, similar to McGuire and Staelin (1983)
but different from Economides (1999) and Villas-Boas (1998), we allow firms
to be solely responsible for channel structure decisions later in the paper. This
allows us to examine equilibrium channel structures and if any consistency can
exist between firm incentives and industry regulation.

2 Modeling framework

Each manufacturer (i = 1, 2) produces a product at quality ai (ai ≥ 0). The
marginal cost of quality is c(ai). Greater values of ai indicate higher quality
that costs more to produce. Downstream are two exclusive retailers, each
is either owned by the manufacturer (integrated, denoted by I) or operates
independently (decentralized, denoted by D). I I denotes when both channels
are integrated, DD when both are decentralized, and I D and DI for mixed
structures. Since there is only one manufacturer in each channel, i also
identifies the channels and retailers. Retailer i purchases from manufacturer
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i at wholesale price wi before selling to consumers at retail price pi. The
manufacturer in an integrated channel directly sets pi.

The sequence of the game is as follows. First, the manufacturers choose
product qualities simultaneously. Second, they set wi, which is irrelevant for
integrated channels. Third, the retailers simultaneously set pi (in the case
of an integrated channel, the manufacturer sets retail price simultaneously
with the competing channel). Without loss of generality, we label i = 2 as
the higher quality channel (a2 > a1). Motta (1993) uses a similar setup of
quality and price competition. He provides theoretical results that one firm
offering higher quality than the other is indeed an equilibrium and that no
firm benefits from leapfrogging the rival. It is convenient to ignore the case
a1 = a2 because then Bertrand competition in the subsequent pricing game
leads to zero profit for both channels. To avoid head-to-head competition, both
firms have an incentive to differentiate their products, so we assume at least
a minimum level of differentiation. The multistage game are analyzed using
backward induction. Comparisons are made across different channel structures
to show how channel structure may influence firm strategies and welfare. For
exposition ease, we focus on the effects of decentralization in subsequent
discussions. The implications for integration can be understood simply in the
opposite direction. We endogenize the channel structure decision later in the
paper based on based on the equilibrium profits of the manufacturers under
each channel structures. The channel structure game can be regarded as an
additional stage preceding the quality game.

Consumers differ in the willingness-to-pay for quality. Each consumer has a
utility function U(t) = tu(a) − p. u(a) is the direct utility derived from quality
a. u(a) is increasing and concave so that all consumers prefer higher quality
to lower but the marginal utility diminishes. Consumer type t is willing to pay
tu(a) for the product. Higher t indicates greater willingness-to-pay for quality.
We take t as uniformly distributed in [0, 1], which allows us to remove from the
results the interference of non-uniformity of consumer distributions (Moorthy
1988b).

Demand for product i is λi. Note that λ1 + λ2 is typically less than 1 as
consumers with very low t will prefer not to purchase even the less ex-
pensive product. Consumers of type t ≥ t1 = p1/u(a1) will participate, where
U(t1) = t1u(a1) − p1 = 0. Consumers indifferent between the two products are
located at t2: t2u(a1) − p1 = t2u(a2) − p2. The demand functions are thus λ1 =
t2 − t1 = αp2 − βp1 and λ2 = 1 − t2 = 1 − α(p2 − p1), in which α = 1/[u(a2) −
u(a1)] and β = 1/[u(a2) − u(a1)] + 1/u(a1). Total demand is λ1 + λ2 = 1 −
(β − α)p1 = 1 − p1/u(a1). As our purpose is to examine the effects of chan-
nel structures under competition, we are interested in the case where the
duopolists leave some market share to the substitute (Moorthy 1988b). To
ensure that λi > 0, two conditions need to hold: condition A: u(a1)/p1 >

u(a2)/p2 and condition B: u(a2) − u(a1) > p2 − p1. Condition A requires that
the utility per dollar provided by the low-quality product to be greater than
that provided by the high-quality product. Otherwise the low-quality product
cannot sell. It is also easily verified that the low-quality product needs to



382 X. Zhao et al.

charge a lower price (p2 > p1). Condition B requires the incremental utility
between the two products to be larger than the corresponding price difference.
Otherwise the higher quality product has no sales.

pI D
i and aI D

i denote the retail price and quality of channel i under channel
structure I D, and π I D

Mi , π I D
Ri and π I D

i denote profits of the manufacturer, the
retailer, and the whole channel. Similar notations are used for other channel
structures. The analyses in Section 3 and Theorem 1 in Section 4 are about the
firms’ price and quality under different channel structures. We are able to carry
out these analytically with general forms of u(ai) and c(ai), which are often
simplified as ui = u(ai) and ci = c(ai). Later sections are equilibrium analyses
that require the specifications of functional forms. There we adopt the family
of power utility functions u(ai) = n

√
ai, which is commonly used in economics

to study product differentiation as the constant elasticity of marginal utility
function (the elasticity of marginal utility is 1/n − 1) or the constant relative
risk averse (CRRA) utility function (the coefficient of relative risk aversion is
1 − 1/n). Two attractive features make the family of power utility functions
very useful for our purpose. First, the values of n can be used to capture
the importance of quality in its contribution to utility. A greater value of
n generates greater utility for a given quality a. Second, the shape of the
utility function changes significantly under different values of n (n = 2...9),
enabling the model to cover a large range of utility patterns with a manageable
set of parameter values.1 Nevertheless, we are able to replicate the findings
using another popular utility function, the exponential utility function u(a) =
1 − exp(−na).

3 Price competition with fixed quality levels

We first consider price competition with fixed quality levels. We solve the I I
case for illustration and leave DI, I D and DD to the Appendix, which contains
all technical derivations. Under I I, firms 1 and 2 set p1 and p2 to maximize
their profits.

π I I
1 = max

p1

(p1 − c1)λ1 = max
p1

(p1 − c1)(αp2 − βp1) (1)

π I I
2 = max

p2

(p2 − c2)λ2 = max
p2

(p2 − c2)[1 − α(p2 − p1)] (2)

Both functions are strictly concave, and the best responses are linear with
slopes given by implicit functions λ1 − β(p1 − c1) = 0 and λ2 − α(p2 − c2) = 0.

1The case of n = 1 is not interesting and the cases of n > 9 do not provide extra observations.
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So a unique pure-strategy Nash equilibrium exists (Fudenberg and Tirole
1991):

pII
1 = (u2 − u1)u1 + u1c2 + 2u2c1

4u2 − u1
,

pII
2 = u2[2(u2 − u1) + 2c2 + c1]

4u2 − u1
,

By replacing the prices into demand functions λ1 and λ2, and profit functions
π I I

1 = (p1 − c1)λ1 and π I I
2 = (p2 − c2)λ2, we obtain the following results after

simplification:

λI I
1 = β[1 + αc2 − (2β − α)c1]

4β − α
= u2[(u2 − u1)u1 + u1c2 − (2u2 − u1)c1]

(4u2 − u1)(u2 − u1)u1
,

λI I
2 = 2β + αβc1 − (2β − α)αc2

4β − α
= 2u2(u2 − u1) + u2c1 − (2u2 − u1)c2

(4u2 − u1)(u2 − u1)
,

π I I
1 = (λI I

1 )2

β
= [u1(u2 − u1) + c2u1 − (2u2 − u1)c1]2u2

(4u2 − u1)
2 (u2 − u1) u1

, (3)

π I I
2 = (λI I

2 )2

α
= [2u2(u2 − u1) + c1u2 − (2u2 − u1)c2]2

(4u2 − u1)
2 (u2 − u1)

. (4)

Note that conditions A and B are equivalent to [(2β − α)c1 − 1]/α < c2 <

(2β + αβc1)/[(2β − α)α]. This can be further transformed into 2c1/u1 − 1 <

(c2 − c1)/(u2 − u1) < 2 − c2/u2. These conditions guarantee positive demand
for all the four channel structure cases. The pricing results of the four cases are
summarized in Table 1 with the following simplifying terms: γi = (β − α) + iβ,
η = 8β − 3α, ρ1 = 1 + βλI I

2

2γ1λ
I I
1

, ρ2 = 1 + αλI I
1

2γ1λ
I I
2

, τ = 4γ 2
1

4γ 2
1 −αβ

, τ1 = τ 2 γ2

2γ1
, τ2 = τ 2 γ3

4γ1
,

τ3 = τ 2

4 , δ1 = 2γ2λ
I I
2 +ηλI I

1

4γ 2
1 −αβ

, and δ2 = 2αγ2λ
I I
1 +βηλI I

2

α(4γ 2
1 −αβ)

.

Gupta and Loulou (1998) suggest that a firm’s decentralization, through
pricing, has two effects on its demand in a competitive market: a negative
effect due to the increase in own price and a positive effect due to the
increase in the opponent’s price. The consequence of these two opposite
forces can be quantified based on the results in Table 1. First, since λDI

1 /λI I
1 =

λI D
2 /λI I

2 = 50% , a firm’s market share halves after unilateral decentralization,
indicating that the negative effect is greater than the positive effect. Second,
note that (λDI

1 − λI I
1 )/(λDI

2 − λI I
2 ) = −γ1/α, (λI D

2 − λI I
2 )/(λI D

1 − λI I
1 ) = −γ1/β.

Since γ1/α and γ1/β are bounded below by 1 and above by 2, demand
reduction in the decentralized channel is greater than the demand increase
in the competing channel. Total demand in the market is thus lower, reflecting
the higher prices in both channels. If firms keep their quality levels fixed, these
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Table 1 Pricing equilibrium with fixed quality levels

Market I I DI
Channel i 1(I) 2(I) 1(D) 2(I)

pi pII
1 pII

2 pII
1 +λI I

1

γ1
pII

2 + λI I
1

2γ1

λi λI I
1 λI I

2

λI I
1

2
λI I

2 ρ2

wi−ci − − λI I
1 γ3

2βγ1
−

πMi π I I
1 π I I

2 π I I
1

γ3

4γ1
π I I

2 ρ2
2

πRi − − π I I
1

4
−

πi π I I
1 π I I

2 π I I
1

γ2

2γ1
π I I

2 ρ2
2

Market I D DD
Channel i 1(I) 2(D) 1(D) 2(D)

pII
1 + λI I

2

2γ1
pII

2 +βλI I
2

αγ1
pII

1 +δ1 pII
2 +δ2

λI I
1 ρ1

λI I
2

2

τλI I
1 ρ1

2

τλI I
2 ρ2

2

− λI I
2 γ3

2αγ1

τλI I
1 γ3

2βγ1
+ τλI I

2 γ3

4γ 2
1

τλI I
2 γ3

2αγ1
+ τλI I

1 γ3

4γ 2
1

π I I
1 ρ2

1 π I I
2

γ3

4γ1
τ2π

I I
1 ρ2

1 τ2π
I I
2 ρ2

2

− π I I
2

4
τ3π

I I
1 ρ2

1 τ3π
I I
2 ρ2

2

π I I
1 ρ2

1 π I I
2

γ2

2γ1
τ1π

I I
1 ρ2

1 τ1π
I I
2 ρ2

2

pricing results indicate that decentralization may harm consumers through
higher prices and lower demand. From a public policy perspective, firms’
price reactions to channel decentralization may undermine the intention of
regulatory agencies to protect consumers by imposing divestiture.

At this point, the pricing game with fixed quality can be compared with
McGuire and Staelin (1983)’s model. Recall that they examine equilibrium
channel structure with price competition and exogenous product substitutabil-
ity. In Appendix 2, we show that in quality differentiated markets where
channel structure is chosen by the manufacturers, I I is always an equilibrium
and DD is also an equilibrium when u(a1) > 0.87u(a2). Not only are the quality
levels relevant, the form of utility function matters too. For example, even
when the quality levels are very different, the condition for DD to be an
equilibrium can still be satisfied for particular forms of u(a). Therefore, the
price competition part of our model replicates the main results of McGuire
and Staelin (1983), but extending them to quality differentiation and showing
that product differentiation and consumer utility of quality, i.e., u(a), are both
important for channel structure considerations.
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4 Optimal quality and implications

Let rII
i (a j) be the optimal quality response of channel i given a certain level

of quality a j in channel j when both channels are integrated. Similarly rI D
i (a j)

is the optimal quality response of i when it is integrated but channel j is de-
centralized. Theorem 1 indicates that rDI

1 (a2) > rII
1 (a2) and rDD

1 (a2) > rI D
1 (a2),

and rI D
2 (a1) < rII

2 (a1) and rDD
2 (a1) < rDI

2 (a1) (see Appendix 3 for proof). This
is a general result that holds for any utility or cost functions that lead to well-
behaved objective functions, and it always holds when a pure-strategy Nash
equilibrium exists and is unique.2

Theorem 1 For any utility u(a) and cost functions that lead to well-behaved
objective functions, and for any level of quality adopted by the competing
channel, the low-quality channel will have a higher quality if it is decentralized
rather than integrated. However, the high-quality channel will have a lower
quality if it is decentralized rather than integrated.

Theorem 1 indicates that the interaction between quality and pricing plays
critical roles in how channel structure may influence firms’ quality strategy.
The influence is asymmetric and depends on whether decentralization occurs
in the low-quality or the high-quality channel. The intuition can be explained
as follows. Compared with low-quality firms, high-quality firms rely more on
a higher margin for profits (Moorthy 1988b). If the low-quality channel is de-
centralized, its price increases due to double marginalization, which motivates
the high-quality channel to charge a higher price for its quality a2. By doing
so, the high-quality channel focuses even more on the consumers with high
willingness-to-pay for profit margin. This makes a segment of consumers who
would have bought from the high-quality channel potential buyers for the low-
quality channel. Note that these potential “switchers” have a medium level of
willingness-to-pay that is higher than the typical consumers who buy from the
low-quality channel. The low-quality channel has the incentive to capture these
more profitable consumers. Compared with its high-quality competitor, the
low-quality channel relies to a greater extent on the sales from the lower end
segments. Since the low-quality channel has a higher price when decentralized,
which could induce too much loss of sales from lower end consumers, it needs
to improve quality in achieving optimal profits.

The situation is, however, different for a decentralized high-quality channel.
The competing low-quality channel raises price for its quality a1 and by doing
so, drives away a segment of consumers who would have bought from it.
However, different from the scenario of decentralization in the low-quality

2Existence requires minimal conditions such as continuity. Uniqueness requires well-behaved
objective functions that defy simple conditions on u and c (e.g., strictly quasi-concave or unimodal
and contraction mappings), and is evident in all computational work subsequently reported in the
paper.
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channel, this happens at the lowest end of the market—these consumers
have low willingness-to-pay and they can no longer be served by either
channel. Furthermore, consumers who still buy from the low-quality channel
will receive lower utility. As a result of the higher price due to decentraliza-
tion, the high-quality firm has two options—to increase quality to retain its
customers and possibly acquire some consumers from the low-quality firm,
or to reduce quality to ensure its margin does not fall too much. Since the
consumers in the middle of the market, if acquired, will be the least profitable
for the high-quality channel, the latter option is more profitable. By doing so,
the high-quality channel incurs a lower cost for quality but focuses more on the
high willingness-to-pay consumers.

We now build upon the optimal quality responses of Theorem 1 to examine
quality equilibria. As discussed earlier, specific functional forms are needed
to do so and we employ the power utility functions u(ai) = n

√
ai and cost

function c(ai) = a (n = 2...9) to find equilibrium quality 0 ≤ a1 < a2.3 Take I I
as an example. The manufacturers choose quality to maximize profits (which
equal total channel profits), π I I∗

1 = max
a1

π I I
1 and π I I∗

2 = max
a2

π I I
2 , where π I I

1

and π I I
2 are given by Eqs. 3 and 4. The isoprofit curves of π I I

1 and π I I
2 for

0 ≤ a1 < a2 generate the typical quality responses. The equilibrium point is
interior, and we numerically solve equations ∂π I I

1 /∂a1 = 0 and ∂π I I
2 /∂a2 = 0

to obtain unique solutions (a1, a2) for all values of n (Table 2). The quality
equilibrium shows several important properties. First, as n increases, the
quality (and subsequently price) decreases for both channels. This is due to
firms making a trade-off between consumers’ incremental utility of quality
and the incremental cost of quality provision. Second, consistent with its
positioning as a high-quality provider, channel 2 should benefit from a higher
n as a result of greater consumer preference for quality. Table 2 shows this
both in terms of market share and profit. Third, when a1 and a2 both decrease
as a result of higher n, the degree of quality differentiation (a2 − a1) becomes
smaller.

The quality equilibria for channel structures DI, I D and DD are derived
similarly. As in the case of I I, a unique pure-strategy Nash equilibrium is
obtained for each value of n. The decreasing effect of n on equilibrium quality
remains regardless of channel structures. The effect of n on equilibrium prices
is, however, more complex. In the case of I I and that of DI when n > 3,
the prices of both the high-quality and the low-quality products decrease as
n increases. In the case of DD and I D, both prices increase when n increases.
Appendix 4 provides a plot illustrating these patterns using I I and DD as
the example. These imply that the structures of the high-quality and the
low-quality channels have an asymmetric effect on equilibrium prices in the
market. Specifically, the structure of the high-quality channel is the main driver
of how the changes in n influence equilibrium prices.

3A technical requirement for compactness of the strategy sets, such as 0 ≤ a1 ≤ a2 − ε and a1 +
ε ≤ a2 ≤ amax, where ε is a small number, is needed.
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Table 2 Quality equilibrium results for II

n a1 a2 u1 u2 p1 p2 λ1 λ2 π∗
1 π∗

2

2 40 168 199 410 75 227 0.345 0.279 12.1 16.4
3 25 137 292 516 74 218 0.388 0.359 19.0 28.9
4 16 115 355 583 71 207 0.397 0.403 21.9 37.0
5 10 99 400 630 68 198 0.397 0.433 23.0 43.0
6 7 86 434 665 66 192 0.393 0.456 23.2 48.0
7 4 76 459 692 64 187 0.386 0.474 23.1 52.5
8 3 68 477 715 63 184 0.379 0.489 22.8 56.9
9 2 61 489 733 62 183 0.371 0.502 22.4 61.3

Note: All values in 1/1000’s except market shares

5 Comparison across channel structures

Now we compare the quality and price equilibria across different channel
structures. To aid the discussion, the main effects of decentralization are
summarized for all values of n in Table 3. A symbol of “+” indicates a positive
impact of decentralization on the variable(s) on the left, “−” indicates a
negative impact, “+/−” indicates that the impact is positive for smaller values
of n but negative for greater values of n, and “−/+” indicates the reverse.

The equilibrium retail prices in both channels are higher if either channel
is decentralized rather than integrated. More importantly, the asymmetric
effects that we found earlier for quality responses continue to hold for the
equilibrium results. First, comparisons between I I and DI and between I D
and DD suggest that when the low-quality channel is decentralized rather than
integrated, it has a higher quality level and both its demand and the profit of
the low-quality manufacturer are lower. The competing high-quality channel
receives greater profit. Second, when the high-quality channel is decentralized
(i.e., comparing I I with I D, and DI with DD), it has a lower quality level
and both its demand and the profit of the high-quality manufacturer are
lower. Again, the competing low-quality channel receives greater profit. The
effects on product differentiation depend on whether the decentralization

Table 3 Effects of
decentralization in either or
both channels

Decentralization Channel 1 Channel 2 Both channels
(I I → DI, (I I → I D, (I I → DD)

I D → DD) DI → DD)

Price p1, p2 + + +
Quality a1 + +/− +

a2 −/+ − −/+
a2 − a1 −/+ − −

Demand λ1 − + −
λ2 + − −
λ1+λ2 − − −

Profit π∗
M1

− n/a +
π∗

M2
n/a − −

π∗
1 −/+ + +

π∗
2 + −/+ +
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occurs in the low-quality channel or the high-quality channel. If the high-
quality channel is decentralized rather than integrated, the degree of product
differentiation (i.e., a2 − a1) is less. If the low-quality channel is decentralized,
product differentiation actually increases for greater values of n.

The comparison between the cases of I I and DD is particularly interesting.
As discussed earlier, divestiture imposed by industry regulation is one scenario
where the shift from I I and DD could happen. Table 3 shows product
differentiation decreases when both channels are decentralized rather than
integrated. Interestingly, the enforced divestiture results in higher total profit
for both channels (π DD∗

1 > π I I∗
1 and π DD∗

2 > π I I∗
2 ). Despite less-differentiated

qualities, retail prices are higher in both channels so that the total profits
in both channels increase despite lower demand. This result implies that
when both channels are decentralized (DD), they can afford to have less-
differentiated products without intensifying price competition. This intuition
is consistent with the finding from McGuire and Staelin (1983). That is,
decentralization helps buffer competition.4

From the perspective of manufacturers, a channel structure of DD instead
of I I hurts the profit of the high-quality manufacturer (π DD∗

M2 < π I I∗
M2 ). How-

ever, the low-quality manufacturer actually benefits from it (π DD∗
M1 > π I I∗

M1 ).
This is surprising given that the manufacturer receives only part of the channel
profit in DD but the total channel profit in I I. This result demonstrates the
possibility of a profit enhancing effect of decentralization and contributes to
the literature that is mostly built upon the premise that adding intermediaries
causes channel inefficiencies. It is interesting to note that a similar result
was reported by Desai et al. (2004) who, in studying durable goods, show
that a manufacturer may receive higher profits by using a retailer if it can
establish and commit to a two-part fee schedule. Bonanno and Vickers (1988)
also show that decentralization could be profitable for a manufacturer if it
induces some collusion from the rival, such as when the manufacturer can
charge a franchising fee to extract retailers’ surplus. Compared with these two
studies, our model demonstrates a very different mechanism through which
the benefit of decentralization occurs. That is, as an important competitive
strategy, product positioning enables some (but not all) manufacturers to
benefit from decentralization and the impact on the high-quality versus low-
quality manufacturers could be very different.

Overall, the effects of decentralization, whether it is unilateral or in
both channels, tend to be asymmetric on the high-quality versus the low-
quality manufacturer. The industry as a whole, however, benefits from de-
centralization. That is, π DI∗

1 + π DI∗
2 > π I I∗

1 + π I I∗
2 , π DD∗

1 + π DD∗
2 > π I D∗

1 +
π I D∗

2 , π I D∗
1 + π I D∗

2 > π I I∗
1 + π I I∗

2 , π DD∗
1 + π DD∗

2 > π DI∗
1 + π DI∗

2 , and π DD∗
1 +

π DD∗
2 > π I I∗

1 + π I I∗
2 .

4Moreover, as we show below, the lower-quality manufacturer, which has less a problem of double
marginalization, benefits more from decentralization. We thank an anonymous reviewer for this
observation.
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To measure the net effects of price and quality reactions on consumer
welfare, we calculate consumer surplus for each channel structure. As a policy
benchmark, we also obtain quality solutions via maximizing total surplus for
efficient product positioning. We find that the product provided by the high-
quality channel is either positioned above the efficient level or very close to
it. However, the quality of the low-quality product is lower than the efficient
level, especially if n is relatively large. The combination of these two patterns
lead to that, for almost all the values of n, product differentiation (i.e., a2 − a1)
is larger than what a social planner would choose in all four channel structures.
This echoes a result obtained by Moorthy (1988b) who, in the absence of the
channel issue, finds that product differentiation between duopolists is greater
than that in the efficient solution. Our model extends this result to more
general channel structures and shows that profit maximization in competitive
markets often results in firms focusing on more distinct consumer segments
than what a social planner would choose.

We find that decentralization, whether it is unilateral or in both channels,
leads to lower consumer welfare. Higher prices in both channels as a result
of decentralization reduces consumer surplus, even in the cases of higher
quality. Therefore, in a competitive environment with firms making both
quality and price decisions, vertical integration would have a significant welfare
enhancement effect through the elimination of double marginalization. It is
important to note that this occurs in the absence of any cost efficiencies that
might have resulted from vertical integration.

6 Endogenous channel structure

The profit and welfare results appear to undermine the intention of regulatory
agencies when they impose divestiture orders on the industry to preserve
competition and enhance welfare. If decentralization has the potential to
hurt consumers through the combination of pricing and quality consequences,
industry regulation needs to be more sensitive to firms’ strategic response
to channel structure changes. A critical question, then, is whether there can
be any consistency between the general preference of industry regulation
for decentralization and the firms’ private incentives in choosing channel
structures. If such consistency exists, an enforced divestiture may be easier
to implement since it is in line with the interest of firms (although it does
not necessarily benefit consumers). Otherwise industry regulation needs to be
cautious since an enforced divestiture may work against the interests of both
the firms and the consumers.

Such consistency exists in the study of McGuire and Staelin (1983). They
show while I I is always an equilibrium, DD can be an equilibrium too if
the degree of product substitution is high. When DD is an equilibrium, it
Pareto dominates I I in terms of manufacturer profit. What happens if product
differentiation is endogenous? Can both I I and DD still be equilibrium? To
examine this issue, we compare the equilibrium profits of the manufacturers
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Table 4 Equilibrium channel
structure

Profit (π∗
M1, π

∗
M2) Channel 2

Channel 1 I D

I 22.4, 61.3 49.5, 40.3
D 17.2, 65.6 41.6, 55.9

under different channel structures. Table 4 illustrates the channel structure
game using n = 9 as the example.

We find that endogenizing product positioning removes decentralization as
a channel structure equilibrium. Regardless of the values of n, I I remains an
equilibrium but DD does not. The intuition of this finding is suggested by
the previous analysis of firms’ optimal price and quality decisions. That is, in
addition to the possibility of using decentralization to counter price competi-
tion (McGuire and Staelin 1983), firms can now reposition their products to
achieve similar effects. As we show earlier, decentralization by the low-quality
firm will increase its quality, and that by the high-quality firm will reduce its
quality. This means that staying integrated by the low-quality firm would lead
to a lower quality than the case of decentralization, and staying integrated
by the high-quality firm would result in an even higher quality. Together
with the consequence on pricing, the benefit of making one’s product more
differentiated from that of the competitor (and staying integrated) is greater
than adopting a decentralized channel. Proposition 1 highlights the equilibrium
channel structure result.

Proposition 1 When the product positioning decision is endogenized and if
industry regulation does not interfere, the only channel structure equilibrium
in quality-differentiated market is integration in both channels.

This analysis extends the findings of McGuire and Staelin (1983) to the case
where product positioning is endogenous. It suggests that the private incentive
of manufacturers is mostly in favor of integration. This is consistent with the
common belief that firms have the tendency to integrate, but it stems from rea-
sons other than cost efficiencies or gaining market power. Instead, firms may
prefer integration if their ability to strategically adjust the degree of product
differentiation enables them to reduce the impact of price competition. It turns
out that, net of the impact from price and quality, consumers may also benefit
from integrated sellers. For regulatory agencies, these findings highlight the
strategic role of product positioning that has not received much attention in
antitrust cases involving distribution channels. Although enforced divestiture
reduces the market power of firms, it creates an additional layer of pricing that
may push up prices sufficiently high to offset any potential gain in quality so
that consumers are hurt. Due to the same reason, divestiture may have the
unintended effect of enhancing the profitability of the firms.
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7 Conclusions

The main results in this study can be summarized in four aspects. First, in a
market where firms differentiate in quality, a change in channel structure can
produce asymmetric effects depending on whether it occurs in the high-quality
or low-quality channel. These happen as a result of firms targeting different
consumer segments when they make price and quality decisions. Second,
enforced decentralization by industry regulation results in less differentiated
products, higher retail prices, and higher total profits for both channels. It
hurts the profitability of the high-quality manufacturer, but benefits the low-
quality one. Third, decentralization, whether it is unilateral or bilateral, has the
tendency to reduce consumer welfare. In an environment where channels com-
peting in both price and quality, vertical integration have a significant welfare
enhancement effect. Lastly, the seminal work by McGuire and Staelin (1983)
points out that decentralization is not always damaging and the inefficiency
introduced by double marginalization may be offset by less price competition.
Our model unpacks the “black box” of product substitution by endogenizing
the quality decision. It shows that, different from the case where product
substitution is exogenous, integrated channels are the unique equilibrium.

Several limitations and research opportunities should be noted. First, some
of the results are derived for very general cases while others need to be
solved from specific functional forms. Although the power utility functions are
commonly used in analytical and empirical work and cover a large range of
utility patterns, it is useful to examine other utility functions. To do so, we
examined another popular utility function, the exponential utility function,
which has the form of u(a) = 1 − exp(−na) (Blanchard and Fischer 1993).
The results on the effects of channel structures and the endogenous channel
decisions remain unchanged. Thus our main findings hold at least for these
commonly-used utility functions and the strategic forces illustrated appear to
be quite general. Second, we have focused on the typical pricing structure
used in the literature: manufacturers charge a per unit wholesale price to
retailers who charge a per unit retail price to consumers. It is useful to
consider alternative sales mechanisms such as non-linear pricing contracts
(Bonanno and Vickers 1988; Desai et al. 2004) and advance selling (Xie and
Shugan 2001). Third, our focus of product differentiation is quality. While
this is consistent with a well-established research stream in economics and
marketing (e.g., Economides 1999; McGuire and Staelin 1983; Moorthy 1988b;
Villas-Boas 1998), and arguably captures an important aspect of differentiated
product markets (Blattberg and Wisniewski 1989), it is interesting to extend
the model to horizontal differentiations (Neven and Thisse 1990). One may
speculate that being able to differentiate on an additional dimension could
enable the firms to favor integrated channels even more. Finally, to focus on
the effects of channel structures on positioning and pricing, we have assumed
that the distribution of consumer preference is uniform. We acknowledge
that there could be markets where other distributions such as bimodal or
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unimodal are more suitable (e.g., Blattberg and Wisniewski 1989). Extensions
to different consumer distributions will be challenging but useful.

Acknowledgements Dr. Xuan Zhao thanks the support by the Natural Sciences and Engineering
Research Council of Canada, No. 312572-05. Yong Liu gratefully acknowledges research support
from the Joseph W. Newman Memorial Fund at the Department of Marketing, Eller College of
Management, University of Arizona.

Appendix 1. Proof of results in the pricing game (Table 1)

The case of II The first order conditions are αp2 − βp1 − β(p1 − c1) = λ1 −
β(p1 − c1) = 0 and 1 − α(p2 − p1) − α(p2 − c2) = λ2 − α(p2 − c2) = 0. The
second order conditions are ∂2π I I

1 /∂p2
1 = −2β, ∂2π I I

2 /∂p2
2 = −2α, which sat-

isfy the requirement for concavity and guarantee that a pure-strategy Nash
equilibrium exists. The required results can be obtained by first solving prices
from the implicit functions and then substituting them into λ and π.

The case of DI The game becomes

π DI
R1 = max

p1

(p1 − w1)λ1 = max
p1

(p1 − w1)(αp2 − βp1)

π DI
2 = max

p2

(p2 − c2)λ2 = max
p2

(p2 − c2)[1 − α(p2 − p1)]

in which the retailer in the decentralized channel and the manufacturer in the
integrated channel simultaneously set retail prices. The equilibrium solutions
are as follows:

pDI
1 = 1 + αc2 + 2βw1

4β − α
= pII

1 + 2β(w1 − c1)

4β − α
(5)

pDI
2 = β (αw1 + 2 + 2αc2)

α (4β − α)
= pII

2 + β(w1 − c1)

4β − α
(6)

and λDI
1 = λI I

1 − β(2β−α)(w1−c1)

4β−α
, λDI

2 = λI I
2 + αβ(w1−c1)

4β−α
. Then the manufacturer’s

problem in the decentralized channel is to set wholesale price, which is
irrelevant for the integrated channel:

π DI
M1 = max

w1

(w1 − c1)λ
DI
1 = max

w1

(w1 − c1)

[
λI I

1 − β(2β − α)(w1 − c1)

4β − α

]

∂π DI
M1

∂w1
= 0 ⇒ wDI

1 − c1 = (4β − α)λI I
1

2(2β − α)β
= γ3λ

I I
1

2γ1β
,
∂2π DI

M1

∂w2
1

= −2β(2β − α)

4β − α
< 0.
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Substituting wDI
1 into Eqs. 5 and 6, then into the demand and profit functions,

we obtain the required results. The ID case is similar.

The case of DD Under channel structure DD, we have the following profit
functions:

π DD
R1 = max

p1

(p1 − w1)λ1 = max
p1

(p1 − w1)(αp2 − βp1)

π DD
R2 = max

p2

(p2 − w2)λ2 = max
p2

(p2 − w2)[1 − α(p2 − p1)]
The equilibrium prices and demands are

pDD
1 = pII

1 + α(w2 − c2)

4β − α
+ 2β(w1 − c1)

4β − α
= pI D

1 + 2β(w1 − c1)

4β − α
, (7)

pDD
2 = pII

2 + 2β(w2 − c2)

4β − α
+ β(w1 − c1)

4β − α
= pDI

2 + 2β(w2 − c2)

4β − α
, (8)

λDD
1 = λI D

1 − β(2β − α)(w1 − c1)

4β − α
,

λDD
2 = λDI

2 − α(2β − α)(w2 − c2)

4β − α
.

Then the suppliers’ wholesale price game is π DD
M1 = (w1 − c1)λ

DD
1 , π DD

M2 =
(w2 − c2)λ

DD
2 .

Both of these functions are strictly concave, and this results in a unique Nash
wholesale price equilibrium:

wDD
1 − c1 = (4β − α)λI D

1

2β(2β − α)
|wDD

2
, wDD

2 − c2 = (4β − α)λDI
2

2α(2β − α)
|wDD

1
(9)

Substituting the wholesale prices into the demand functions, resulting in

λDD
1 = λI D

1

2
|wDD

2
, λDD

2 = 1

2
λDI

2 |wDD
1

(10)

The profit functions then become

π DD
R1 = λDD

1 (pDD
1 − w1) = (λI D

1 )2

4β
|wDD

2
(11)

π DD
M1 = λDD

1 (wDD
1 − c1) = 4β − α

4(2β − α)

(λI D
1 )2

β
|wDD

2
(12)

π DD
1 = π DD

R1 + π DD
M1 = 3β − α

2(2β − α)

(λI D
1 )2

β
|wDD

2
(13)
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Similarly, we can derive the results for channel 2.
The wholesale prices in Eq. 9 can be written as

wDD
1 − c1 = λI I

1 (4β − α)

2(2β − α)β
+ α(wDD

2 − c2)

2(2β − α)
(14)

wDD
2 − c2 = λI I

2 (4β − α)

2(2β − α)α
+ β(wDD

1 − c1)

2(2β − α)

Solving the two equations in Eq. 14, we can obtain the required results for
equilibrium wholesale prices in Table 1,

wDD
1 − c1 = 2(2β − α)(4β − α)λI I

1 /β + λI I
2 (4β − α)

4 (2β − α)2 − αβ
(15)

wDD
2 − c2 = 2(2β − α)(4β − α)λI I

2 /α + λI I
1 (4β − α)

4 (2β − α)2 − αβ

and then obtain pDD
1 , pDD

2 by substituting Eq. 15 into Eqs. 7 and 9.
Substituting Eq. 15 into the demand functions results in

λDD
1 = λI D

1

2
|w2=wDD

2
= 1

2

[
λI I

1 + βα(wDD
2 − c2)

4β − α

]

= τ

2

(
λI I

1 + λI I
2 β

2 (2β − α)

)
= τλI I

1 ρ1

2
(16)

The profit functions in Table 1 are finally obtained by substituting
λI D

1 |w2=wDD
2

= τλI I
1 ρ1 into functions (11) to (13). Similarly, we can derive the

results for channel 2.

Appendix 2. Equilibrium channel structure with fixed quality levels

The strategic form of the channel structure game is presented below in Table 5.
As the manufacturers make channel structure decisions with fixed quality
levels, II is always an equilibrium, and DD is also an equilibrium when u(a1) >

0.87u(a2). When DD is an equilibrium, it Pareto dominates II. These results
mirror those of McGuire and Staelin (1983) except that the conditions are now

Table 5 Channel structure
equilibrium with fixed quality
levels

Profit (πM1, πM2) Channel 2
Channel 1 I D

I π I I
1 , π I I

2 π I I
1 ρ2

1 , π I I
2

γ3
4γ1

D π I I
1

γ3
4γ1

, π I I
2 ρ2

2 τ2π
I I
1 ρ2

1 , τ2π
I I
2 ρ2

2
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in terms of primitive consumer utility rather than the (exogenous) degree of
substitutability.

Proof Since γ3/4γ1 < 1, we have π DI
M1 < π I I

1 and π I D
M2 < π I I

2 ; II is always an
equilibrium. π DD

M1 > π I D
1 or π DD

M2 > π DI
2 if τ2 > 1. The inequality is equivalent

to −128 + 320x − 273x2 + 96x3 − 12x4 > 0, where x = u1/u2 and x = 0.87 (ap-
proximately) solves the corresponding equality. So, u(a1) > 0.87u(a2) implies
π DD

M1 > π I D
1 , π DD

M2 > π DI
2 , and DD is a Nash equilibrium. If min{ρ2

1 , ρ2
2} > 1/τ2

(which is always true if τ2 > 1, and it can be true even if τ2 > 1 is violated),
then π DD

i > π I I
i . Thus the equilibrium channel structure is a function of both

consumer preferences and quality choices. The condition u(a1) > 0.87u(a2)

concerns not only the quality levels, but also the form of utility that consumers
derive from quality. �	

Appendix 3. Proof of Theorem 1

Proof Take the cases of DI and II as an example. The other proofs are similar.
Under the DI structure, from Table 1,

π DI∗
M1 = max

a1

π DI
M1 = max

a1

π I I
1

4u2 − u1

4(2u2 − u1)
,

π DI∗
M2 = max

a2

π DI
M2 = max

a2

π I I
2

[
1 + λI I

1 u1

2λI I
2 (2u2 − u1)

]2

.

The response functions come from the following first-order conditions:

∂π DI
M1

∂a1
= ∂π I I

1

∂a1

4u2 − u1

4(2u2 − u1)
+ π I I

1
2u2u′

1

4(2u2 − u1)2
= 0,

∂π DI
M2

∂a2
= ∂π I I

2

∂a2

[
1 + λI I

1 u1

2λI I
2 (2u2 − u1)

]2

+
∂

[
1 + λI I

1 u1

2λI I
2 (2u2 − u1)

]2

∂a2
π I I

2 = 0.

Recall rII
1 (a2) is the optimal quality level of channel 1 under II given a

certain level of a2. As π I I
1 |rII

1 (a2),a2
> 0 and u′

1 > 0, it holds that
∂π DI

M1

∂a1
|rII

1 (a2),a2
=

π I I
1

2u2u′
1

4(2u2 − u1)2
|rII

1 (a2),a2
> 0. So rDI

1 (a2) > rII
1 (a2). �	
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Appendix 4. Asymmetric patterns of price changes with n

0.05

0.1

0.15

0.2

0.25

0.3

2 3 4 5 6 7 8 9

n

E
q

u
i
l
i
b

r
i
u

m
 
p

r
i
c
e
s

II DD

p2
DD

p1
DD

p2
II

p1
II

Note: There are two lines for each channel structure, representing the price of the
high-quality product (p2) and thatof the low-quality (p1).
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