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JUNHONG CHU, PRADEEP K. CHINTAGUNTA, and NAUFEL J. VILCASSIM*

Evaluating proposed changes in channels of distribution and matching
products to channels in multichannel product markets are difficult tasks
for the management of any company. Such policy-oriented issues cannot
be addressed easily by methods such as controlled experiments in test
markets, which are feasible methods for evaluating pricing and
advertising decisions, or by using historical sales/profits data. In this
article, the authors show how the framework of structural modeling and
policy simulations can be used to evaluate such policy changes. They
also show how to assess the economic value of each channel to each
firm and to its customers. They apply such policy simulations to the
personal computer market, which is characterized by multiple firms
competing through various channels using multiple products. The
analysis quantifies the profit impact on firms and the welfare impact on
consumers of many proposed channel actions and provides an economic
rationale for different actions observed in this marketplace, such as
decisions to add or drop marketing channels. The authors also simulate
the effects of the Hewlett-Packard–Compaq merger but go beyond a
standard merger analysis by evaluating the effects of various potential 

channel actions co-incident with the merger.

Assessing the Economic Value of Distribution
Channels: An Application to the Personal
Computer Industry

welfare but also its relationships with channel intermedi-
aries and other firms in the market.

The issue of managing multiple channels along with mul-
tiple product lines is a particularly noteworthy aspect of the
market for personal computers (PCs) because all PC makers
offer multiple product lines through multiple distribution
channels, and most customers, typically the highest-value
customers, use multiple channels for shopping and purchas-
ing (Yulinsky 2000). As Forrester Research points out, “The
ability to effectively support multi-channel marketing and
sales will become more important as consumers gradually
gravitate to the Internet” (Harwick 2002). Consequently,
there has been continuous channel restructuring in the PC
market with firms entering into one channel or exiting
others.

The same marketing channel may work well for one firm
but not for another. When Dell started its online business in
1996, the response from customers was overwhelming
(Rangan and Bell 1998), but when Compaq decided to go
direct, it faced resistance from its channel partners (Cassmir
1997). Therefore, the questions are, Which channel works
better for which firm, and how can the financial implica-
tions of changing the channel structure or channel–product-
line combinations be evaluated?

Firms in multichannel, multiproduct settings must often
decide which channel to enter, which channel to exit, and
which product to sell in which channel. None of these are
easy decisions because a firm’s channel strategy is often
intertwined with its product-line, market segmentation,
positioning, and targeting strategies (Kotler 2000). A firm’s
channel actions affect not only its own profits and customer
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Evaluating proposed changes in channels of distribution
and the corresponding matching of products to channels is a
difficult task for the management of any company. Unlike
changes in other elements of the marketing mix, such as
price, advertising, and many forms of promotions, the likely
consequences of changes in channel structure cannot be
easily determined by running localized experiments. Setting
up distribution channels involves outside parties, and firms
are often bound by contractual obligations that cannot be
changed easily. The problem is made more difficult because
historical sales/profit/margin data are of limited value
because such data do not answer the question of what
would happen if a distribution channel were eliminated or a
product switched from one channel to another.

What, then, is the solution? Two recent articles (Bron-
nenberg, Rossi, and Vilcassim 2005; Franses 2005) argue
that researchers in marketing should build appropriate mod-
els that allow for policy simulations with respect to changes
in marketing actions. Bronnenberg, Rossi, and Vilcassim
(2005) also outline the advantages of building “structural
models” for policy simulations and assert that inadequate
attention has been paid in the marketing literature to the
issue of policy simulations. The goal of the current article is
to show that policy simulations can be used to understand
the economic consequences of changing a firm’s channel/
product strategy. We develop a structural model that enables
firms in the PC market to simulate the profit and welfare
impact of changes in their channels and product mix.

In the PC market, the different distribution channels col-
lectively serve both institutional and home segments. These
channels differ in price, promotion, assortment, conven-
ience, and services (e.g., Goolsbee 2001). For the same
product, consumers derive different utility and therefore
shop across channels. Thus, changes in channels and/or
product mix and variations in their matching affect con-
sumer welfare, and it is important for firms to understand
the implications of such changes. Whereas institutional cus-
tomers can access all the channels, individual customers
may not have access to some channels (e.g., value-added
resellers [VARs]). Instead of modeling the two segments
separately, we account for such differences by incorporating
heterogeneity in their channel preferences.

We follow recent developments in structural modeling in
setting the framework for our policy simulations. We begin
with a random coefficients logit model and thus account for
consumer heterogeneity in preferences for brand, product
attributes, and price response. This enables us to estimate a
flexible brand and channel substitution pattern. Our pricing
model accounts for both horizontal and vertical market
interactions. Manufacturers play a Bertrand–Nash pricing
game, maximizing product-line profits across all channels.
Given a manufacturer-led Stackelberg leader–follower
game between manufacturers and downstream firms, manu-
facturers also account for downstream firms’ reaction func-
tions in their pricing decisions. Because of the downstream
complexity of the PC market, we assume that downstream
firms apply a simple (unknown, but estimable) markup rule,
which we show to be a reasonable approximation.

Using the estimated demand parameters, marginal costs,
and downstream markups, we first estimate the economic
value of channels to firms and consumers—that is, the
profit impact on firms and the welfare impact on consumers
associated with firms’ channel actions. We then conduct a

series of policy simulations, such as dropping a channel or a
product line, adding a channel, and considering a merger
between firms (Hewlett-Packard [HP] and Compaq)
together with channel restructuring.

Our major contributions are as follows: First, we provide
an approach to evaluate firms’ channel policy changes in a
multichannel, multiproduct setting. Second, we estimate a
flexible and institutionally sensible channel substitution
pattern. Third, we assess the economic value of channels to
firms and to consumers. Fourth, we quantify the profit
impact on firms and the welfare impact on consumers of a
variety of proposed channel changes and thus provide an
economic rationale for many observed channel actions.

Among our major findings are the following: First, chan-
nels with high (low) historical sales and profits do not nec-
essarily have high (low) economic value to firms. Second,
Dell’s decision to exit the retail channel and Compaq’s
decision to go direct were economically justified, but Com-
paq needed to manage its relationships with channel part-
ners carefully. Third, Gateway would be better off switch-
ing its retail sales to the Internet channel, a course of action
that the firm has subsequently taken.

In the rest of the article, we briefly review the theoretical
research on marketing channels and the empirical work that
uses structural modeling for policy simulations, and we
identify the shortcomings that must be addressed to capture
certain institutional aspects of the PC market. We then pres-
ent our data and model and discuss the estimation issues.
We present the results and conclude with directions for fur-
ther research.

BRIEF LITERATURE REVIEW

One stream of the literature on marketing channels has
investigated the relationships between manufacturers and
retailers to determine whether the former should be verti-
cally integrated or decentralized and, if they are decentral-
ized, what the competitive interactions are and how the
channel can be coordinated vertically (e.g., Choi 1991; Jeu-
land and Shugan 1983; Lee and Staelin 1997). As the
importance of direct channels, particularly the Internet, has
increased recently, the theoretical channel literature has
focused on the interactions between a firm’s direct and indi-
rect channels (Desai, Koenigsberg, and Purohit 2004; Tsay
and Agrawal 2004). Although these studies provide valu-
able insights into issues such as channel coordination, they
do not enable simulations to be performed in which the eco-
nomic consequences of changes in channel policy can be
quantified.

In another stream, researchers have used structural mod-
els to conduct various policy simulations. Kadiyali, Chinta-
gunta, and Vilcassim (2000) examine manufacturer ×
retailer channel interactions and the implications for chan-
nel pricing power. Berto Villas-Boas (2004) tests the verti-
cal contracting between manufacturers and retailers using
aggregate data. Villas-Boas and Zhao (2005) study manu-
facturer × retailer interactions using individual-level data.
However, these studies do not involve manufacturer inter-
actions across multiple types of channels, nor do they study
the issue of appropriately matching the firms’ product lines
with channels. Such multichannel, multiproduct approaches
are some of the defining institutional aspects of the PC mar-
ket. As Reiss and Wollak (2007) argue, if the analyses of
firms’ policy changes in such a market are to be meaningful,
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1Because no other innovative channels have emerged since 1998 and all
the distribution channels we observe today already existed in that period,
we can still use the 1995–1998 data to analyze firms’ interactions across
channels and to provide guidance for firms’ channel reconfiguration in
today’s market. More important, by checking our simulation results against
what happened subsequently in the marketplace, we can test the validity of
our approach.

a model must include in a reasonable manner such institu-
tional realities. Therefore, in our model development, we
account for (1) manufacturer interactions across different
channels, (2) vertical interactions between manufacturers
and downstream firms in the indirect channels, and (3)
downstream firms’ pricing behavior (albeit in a limited
manner, but this nonetheless captures their behavior in
practice).

Another issue of interest when analyzing the PC market
is the understanding of the economic consequences of likely
mergers, such as that between HP and Compaq. Such analy-
sis has been popular in the recent literature (e.g., Nevo
2000). We differ from these studies in that we do not simply
investigate the profit and welfare impact of mergers but also
combine mergers with firms’ channel and product options.

DATA

The data we analyze are from the U.S. PC market for
1995–1998 and include retail prices and unit sales at the
manufacturers’ brand-model level across six different distri-
bution channels.1 Our data structure is as follows: At the top
are manufacturers, such as Dell, Compaq, and Gateway.
Each manufacturer has several brands, and each brand has a
series of PC models, which together form a product line.
For example, Dell has Dimension and Optiplex brands and
multiple products within each brand (e.g., Dimension 3000,
Dimension 4600), and therefore we have the Dimension and
Optiplex product lines.

We focus on the top ten (by volume) PC manufacturers
(see Table 1), which accounted for 89% of branded PC
sales, with 70% sold to institutional buyers. Compaq had
the largest PC sales (21% market share), followed by NEC/
Packard Bell (14%) and Dell (13%). The manufacturers
experienced different sales trends over the years. Compaq,
Gateway, and, in particular, Dell increased their market
shares by large amounts, whereas shares of NEC/Packard
Bell and Apple dropped substantially.

There are 74 PC brands or product lines with varying
market shares. The six distribution channels are direct out-
bound, direct inbound, dealer/VAR/SI (systems integrators),
retail, the Internet, and others. Direct outbound represents

sales by a manufacturer’s sales force, agents, or representa-
tives. Direct inbound captures a manufacturer’s telemarket-
ing and catalog sales. Dealer/VAR/SIs, such as corporate
account resellers and computer specialty dealers, focus on
sales to large-volume buyers. The retail channel refers to
storefront companies that sell to a large number of unrelated
customers. Internet direct sales refer to sales through the
manufacturers’ Web sites. Indirect channels reflect the bulk
of PC sales: 35% of PCs are sold through dealer/VAR/SI,
and 31% are sold in the retail channel. Direct inbound and
outbound channels account for 28% of PC sales. From 1995
to 1998, dealer/VAR/SI shares dropped from 38% to 31%,
and retail shares dropped from 37% to 28%, whereas direct
outbound shares increased from 8% to 12%, and direct
inbound shares increased from 15% to 20%. Internet sales
began in 1998 and had less than 1% of the total PC sales.
Given the low Internet penetration in our data, our conclu-
sions about this channel are necessarily limited.

All manufacturers used multiple channels to market their
products, but different manufacturers focused on different
channels. Dell, Gateway, and Micron primarily used direct
marketing channels; specifically, Dell focused on direct out-
bound, and the latter two focused on direct inbound. NEC/
Packard Bell used the retail channel, and HP, IBM, Acer,
and Compaq focused on the dealer/VAR/SI channel (see
Table 2).

Sales breakdown by channel at the brand level reveals
that each product line has a “primary” channel. For exam-
ple, Compaq sold 90% of Presario PCs through retail chan-
nels, 85% of HiNote through dealer/VAR/SI channels, and
99% of ProSignia through catalog and Internet channels.
These product-line–channel arrangements help the firm
match customer preference for the product line with that for
the channel and thus help reduce intrabrand competition
across channels and better coordinate the firm’s channel
relationships.

MODEL FORMULATION

Model Setup

To evaluate firms’ channel and product-line options, we
require a demand system with the following features: First,
it must be derived from individual consumers’ utility-
maximizing behavior to avoid the “Lucas critique” when
used for policy simulations (see Lucas 1976; see also
Franses 2005). Second, it must reflect consumer hetero-
geneity in channel preferences to allow for differential
access to the channels for institutional and individual buy-
ers. Third, it must generate flexible substitution patterns.

Table 1
MARKET SHARES (BY UNITS) OF THE TOP TEN MANUFACTURERS IN THE U.S. MARKET

Manufacturer Number of Brands 1995 1996 1997 1998 Total Share Trend

Compaq 12 18.25 19.50 23.01 22.20 21.07 ↑
NEC/Packard Bell 11 21.21 16.59 12.57 8.69 13.87 ↓
IBM 6 11.37 11.78 11.98 11.15 11.56 –
Dell 5 7.21 9.73 12.96 17.94 12.73 ↑
HP 6 5.33 7.44 9.04 10.44 8.42 ↑
Apple 6 15.65 9.20 5.75 6.40 8.60 ↓
Toshiba 8 4.75 7.34 6.64 4.60 5.79 –
Acer 8 6.22 6.71 4.96 4.45 5.42 ↓
Gateway 7 7.78 9.09 10.01 11.58 9.89 ↑
Micron 5 2.22 2.62 3.07 2.56 2.65 –
Total 74 100.00 100.00 100.00 100.00 100.00
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Table 2
SALES DISTRIBUTION (BY UNITS) BY CHANNEL (%)

Manufacturer Direct Outbound Direct Inbound Dealer/VAR/SI Retail Internet Others

Compaq 1.20 6.96 47.59 35.84 .07 8.35
NEC/Packard Bell 1.36 .34 16.93 77.54 3.83
IBM 3.98 5.78 58.66 22.99 8.59
Dell 60.94 27.62 4.54 2.91 3.98
HP 64.89 33.78 1.33
Apple 10.95 2.84 43.46 33.24 .41 9.11
Toshiba 48.07 41.36 10.57
Acer .79 1.69 56.28 32.90 .50 7.83
Gateway .67 95.83 1.30 .12 1.46 .61
Micron 2.85 94.47 1.55 1.12
All 9.79 18.00 34.94 30.86 .59 5.81

Fourth, it must be parsimonious in the model parameters.
We use the random coefficients logit model because it
meets these criteria (for a full discussion, see Berry 1994;
Berry, Levinsohn, and Pakes 1995; Nevo 2000, 2001).

Retail prices are the outcomes of vertical interactions
between manufacturers and channel members (in the indi-
rect channels) and of horizontal interactions between manu-
facturers and channel members. Given that we observe only
retail prices, we cannot estimate the nature of vertical rela-
tionships in addition to marginal costs and wholesale prices
as is done in studies such as that of Kadiyali, Chintagunta,
and Vilcassim (2000). The channels literature (e.g., Choi
1991; Sudhir 2001) proposes that it is plausible to assume a
manufacturer-led Stackelberg leader–follower game struc-
ture between manufacturers and downstream firms. We
adopt this for several reasons. First, it is consistent with the
timing of the game because usually the manufacturers set
wholesale prices and downstream firms set retail prices on
the basis of the wholesale prices. Second, we focus on the
top ten manufacturers, so we can reasonably argue that they
have some channel power. Under this assumption, manufac-
turers set wholesale prices while taking into account the
reaction functions of downstream firms that set retail prices
as a function of wholesale prices. We assume that manufac-
turers maximize product-line profits given their marginal
costs and that their horizontal interaction is Bertrand–Nash
pricing. The Bertrand–Nash assumption seems justified
given the competitive nature of the PC industry (e.g.,
Economides 1998).

To obtain the reaction functions of the downstream firms,
the typical assumption is that retailers set prices to maxi-
mize category profits given wholesale prices (e.g., Berto
Villas-Boas 2004; Sudhir 2001). Two reasons preclude such
an approach in the PC market. First, there is a large number
of downstream firms whose horizontal interactions must be
modeled. Second, the downstream problem is further com-
plicated by the presence of exclusive and nonexclusive
channel members that carry various subsets of the manufac-
turers’ products. Because our data are aggregated at each
retail channel, not at each retail firm level, we cannot know
what product lines each downstream firm carries, which
makes a uniform definition of the downstream firms’ profit
maximization through product-line pricing difficult to char-
acterize. Rather than model their decisions explicitly, we
assume that downstream firms in the indirect channels
charge a (unknown but estimable) brand-model-, channel-,

2When is such a rule optimal for a downstream firm? If the firm maxi-
mizes profits separately for each brand model, retail price = wholesale
price × (1 + 1/[–ε – 1]), where ε is the price elasticity of demand. To
account for deviations from single-product profit maximization and for
retail competition, we can write retail price as wholesale price × (1 + θ/
[–ε – 1]), where θ reflects the effects of such deviations. As long as θ/(ε +
1) does not vary significantly with prices, the markup rule is optimal for
the retail firm. Cost-plus pricing is still empirically the most commonly
observed pricing rule (Hanson 1992). We interviewed PC retailers that
considered percentage markups commonplace. We also obtained some
independent verification on our estimates because of the closeness of our
downstream markup estimates and those reported by Gartner.

and time-specific markup.2 Combining the manufacturer
and retailer pricing decisions, we can write retail prices as a
function of manufacturers’ marginal costs and downstream
firms’ markups, both of which are unobserved but can be
estimated from the data.

Random Coefficients Logit Demand Model

As in Sudhir’s (2001) and Berto Villas-Boas’s (2004)
studies, we assume that consumers choose a PC brand-
model–channel combination. A PC brand j together with a
form factor (desktop/laptop) f and a microprocessor k
makes a PC model ω. With 74 brands (J), five processors
(K), three form factors (F), and six distribution channels
(D), there is a total of 8542 choice alternatives in the four
years (T) under consideration. The conditional indirect util-
ity that consumer i derives from purchasing model ω from
channel d in year t is given by

where αij, αik, αif, and αid are intrinsic preferences for
brand, central processing unit (CPU), form factor, and chan-
nel, respectively; αt is year trend; βi is price coefficient or
marginal utility of income; Yit is income; ξωdt is unobserved
(to the econometrician) product attributes; and εiωdt is the
idiosyncratic utility factor. The effects of product attributes
and price coefficient vary across consumers as follows:

αid ~
and 

Given that there are 74 brands, it is computationally infea-
sible to specify even a diagonal variance–covariance matrix
for the brand preference intercepts αij with brand-specific
distributions. We assume that the brand intercepts follow
independent but not identical normal distributions with

β β σβi ~ N( , ).2N( , ),d d
2α σ

α α σif f f
2~ N( , ),α α σik k k

2~ N( , ),α α σij j v
2~ N( , ),

(1) u = + + + +

+ (Y p ) +

i dt ij ik if id t

i it dt

ω

ω ω

α α α α α

β ξ− ddt i dt+ ε ω ,
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brand-specific location parameters but manufacturer-specific
scale parameters, for ∀j v. We use brand-specific mean
preferences, , for two reasons: (1) It produces a better
model fit than the specification with manufacturer-specific
location and scale parameters, and (2) because we are
examining manufacturers’ channel and product-line options,
using brand-level parameter estimates better quantifies the
impact of changes in product lines. Note that even with the
aforementioned covariance structure, the aggregate substi-
tution pattern across products will be flexible given that
brand models share manufacturers, microprocessors, form
factors, and distribution channels to varying degrees.

The utility of the outside good is ui0t = αi0 + βiYit + εi0t,
where αi0 is set to zero for identification purposes. Defining
δωdt ≡ and μiωdt ≡
(αij – j) + (αik – k) + (αif – f) + (αid – d) – (βi – )pωdt,
we can write the indirect utility as uiωdt = δωdt + μiωdt +
εiωdt. We assume that εiωdt follow an extreme value distribu-
tion, which gives rise to the following logit choice
probability:

The unconditional market share of PC model ω in chan-
nel d and year t is

Manufacturers’ Product-Line Pricing

Under the Bertrand–Nash pricing assumption, each
manufacturer v takes the other manufacturers’ prices as
given and maximizes product-line profits across all chan-
nels (Dvt) by jointly setting wholesale prices of its
PC models in all channels. Manufacturer v’s profit
function in year t is

where mcωdt is the marginal cost for model ω in channel d
in year t, Mt is the market size, and FCvt is manufacturer v’s
fixed cost in year t. The first-order conditions under the
Bertrand–Nash assumption are

The manufacturer’s pricing equations are

where, St, Pt
w, and MCt are vectors of shares, wholesale

prices, and manufacturer marginal costs, respectively, and
Δwt is the matrix of first derivatives of shares with respect to

(6) P = MC ( ) St
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wholesale prices, or the manufacturer’s response matrix,
with the (ωdv, ω′dv′)th element defined as 
We define Δrt as the matrix of first derivatives of shares with
respect to retail prices, or the retailer’s response matrix,
with the (ωdv, ω′dv′)th element as and we
define Δt as the matrix of first derivatives of retail prices
with respect to wholesale prices, with the (ωdv, ω′dv′)th ele-
ment as Thus, Δt is downstream firms’
reaction functions. By the chain rule, Δwt = ΔtΔrt. The
manufacturer’s pricing equations are

Here, we do not observe Pt
w, MCt, Δt, or Δrt. They need to

be determined from the model estimates.

Downstream Firms’ Pricing

We assume a simple downstream markup rule for prod-
ucts sold in the indirect channels as 
and as rωdt = 0 for products sold through direct channels. In
matrix form, downstream firms’ pricing equations are

where Rt is the vector of downstream markups.

Final Pricing Equations

With downstream firms’ pricing equations (Equation 8),
matrix Δt becomes a diagonal matrix, diag{1 + r11t, ..., 1 +

Substituting manufacturers’ pricing equations into
downstream firms’ pricing equations and after some mathe-
matical manipulation, we have the final pricing equations:

In the pricing equations (Equation 9), both Rt and MCt are
not known and need to be estimated from the model with
the data. We discuss the identification issue in the “Estima-
tion” section.

Measuring Consumer Welfare: Compensating Variation

A research objective is to measure the change in con-
sumer welfare associated with firms’ channel and product-
line changes. A popular welfare measure in the context of
discrete choice models is the Hicksian, or compensating
variation (CV), which captures the dollar amount by which
consumers need to be compensated to maintain the same
level of utility after a channel or another choice alternative
is eliminated (Chintagunta, Dubé, and Singh 2003). Specifi-
cally, we denote individual i’s utility net of the extreme
value taste shock as Vi(Vi = δωdt + μiωdt). If channel d is
removed, this changes a customer’s valuations for each
alternative from V0 to V1. As Small and Rosen (1981)
derive, if we hold the individual marginal value of income
constant, we can compute individual i’s associated change
in welfare as

(10) CV =

log exp(V )

it
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The numerator in Equation 10 captures the difference
between the expected maximum utility under the two chan-
nel structures. Dividing the utility difference by the mar-
ginal utility of income makes the change money metric. We
can compute the expected aggregate change in consumer
utility by integrating over the distribution of consumer
heterogeneity:

ESTIMATION

Estimation of Demand Parameters

We follow the estimation method in recent empirical
work (e.g., Nevo 2001) and adopt a two-step sequential
approach. This ensures that the possible misspecification of
pricing models will not contaminate the demand parameter
estimates. We first estimate the parameters of the demand
equations. We use the number of office-based employees in
each year (60 million) as the market size and use a standard
instrumental variables technique to account for potential
price endogeneity. We use three sets of manufacturer cost
shifters as instruments: (1) product characteristics, includ-
ing dummies for brand, form factor, microprocessor, and
time; (2) costs of goods sold (COGS) per dollar sales from
the COMPUSTAT database; and (3) producer price index
for microprocessor and memory. We interact producer price
index with brand dummies. These instruments explain 69%
of price variations.

Estimation of Pricing Parameters and Identification
Assumption

We use the estimated demand parameters to estimate
marginal costs, downstream markups, and wholesale prices
as follows: First, we estimate the retail response matrix Δrt.
We use a Monte Carlo method to simulate Δrt with the same
set of draws as in the demand estimation. Second, we com-
pute marginal costs and downstream markups using Equa-
tion 9. Third, we estimate wholesale prices, Pt

w = Pt/(1 +
Rt).

A challenge in estimating the parameters in the pricing
equations is that we observe only retail prices but need to
estimate two vectors of unknowns, MCt and Rt. We use the
unique channel structure in the PC market—the same PC
models are sold through direct channels and indirect chan-
nels—to identify these two vectors by assuming symmetric
PC model–level marginal costs across direct and indirect
channels. Specifically, we assume that PC model ω’s mar-
ginal costs in the retail and dealer/VAR/SI channels equal
the mean marginal cost of model ω sold in the direct chan-
nels in the same year, so we estimate a model-, channel-,
and year-specific marginal cost. If a model is sold only
through indirect channels, which occurred only for four
small brands with a total market share of .58%, we match
its marginal costs to another brand with the same micro-
processor, form factor, and manufacturer in that year.

Let ≡ (1 + Rt)MCt be the vector of unknowns, where MC
are products sold in the direct channels (the corresponding
R = 0) and R are products sold in indirect channels (we
assume that the corresponding MC are equal to the mean
MC for the same models sold in the direct channels). We
can compute these unknowns by solving the system of non-

(11) CV = M CV ( )dt t it� ϕ μ μ.∫∫

linear equations (Equation 9). Note that we cannot first esti-
mate MC for products sold in the direct channels and then
match them to products sold in the indirect channels to
obtain the corresponding R, because this would require us
to assume that the manufacturers maximize profits from
direct channels and indirect channels separately. Because
we assume that manufacturers maximize profits across
direct and indirect channels jointly, we must estimate the
MC and R in Equation 9 simultaneously.

Policy Simulations

With the estimates of demand parameters, marginal costs,
and downstream markups, we conduct policy simulations.
For each simulation, we first compute the new equilibrium
prices and shares by simultaneously solving the system of
demand equations (Equation 3) and the corresponding pric-
ing equations; then, we compute changes in firm profits and
consumer welfare. When solving this system of equations,
if a product line is switched from a direct channel to another
direct channel, we set the intrinsic channel preference
parameter for this product line in the origin channel to equal
the channel preference parameter of the destination chan-
nel. If a product line is switched or extended from an indi-
rect channel to a direct channel, in addition to adjusting the
intrinsic channel preference parameter, we set the down-
stream markup levels to zero for that product line to be sold
in the direct channel. If a product line is switched or
extended from a direct channel to an indirect channel, in
addition to adjusting the intrinsic channel preference
parameter, we set the downstream markup levels for the
product line to equal the markup levels of the same product
line in another indirect channel. For the merger simulations,
we carry out the computation by assuming that Compaq and
HP maximize their joint profits. (The technical details for
the policy simulations are available on request.)

We compute manufacturers’ profit changes on the basis
of the wholesale prices and shares and downstream profit
changes on the basis of the retail prices, wholesale prices,
and shares in the new scenario. When a channel is dropped
from a manufacturer’s distribution system, its profit
changes consist of two parts: (1) the forgone profits from
the product lines in that channel, which equal the historical
profits, and (2) the profit change from the products in the
remaining channels, which depends on consumers’ channel
substitution patterns. When a product line is switched from
one channel to another, the change in profit is the difference
in profits under the two channel–product structures. Simi-
larly, we can estimate changes in downstream profits. We
compute compensation variation for each individual and
integrate it over the distribution to obtain the welfare
change for the consumer population.

RESULTS

Demand Estimates

We report the demand parameters from ordinary least
squares (OLS), two-stage least squares (2SLS), and mixed
logit in Table 3. For space reasons, we report only prefer-
ence estimates for CPU, form factor, channel, and time
trend, along with the mean price response. All 74 mean
intrinsic brand preference parameters are highly significant
in all three cases: |t| > 12 for the OLS model, |t| > 8 for the
2SLS model, and |t| > 5 for the mixed logit model. The last
two columns report the estimates for the heterogeneity
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Coefficient SE Coefficient SE Coefficient SE SD SE

CPU2a .17 .08 .51 .09 .58 .39 1.26 1.06
CPU3 –.07 .10 1.01 .17 1.96 .23 .27 .89
CPU5 .31 .19 .87 .21 .45 .22 1.31 .40
Desktop .72 .24 .28 .26 .21 .25 1.04 .23
Laptop .46 .10 .47 .11 –1.60 .42 3.74 .16
Direct outbound .51 .06 .52 .07 –.14 .44 1.45 .88
Direct inbound .71 .06 .69 .06 –.54 .12 2.38 .28
Dealer/VAR/SI 2.13 .05 2.14 .05 .90 .14 1.96 .17
Retail 1.28 .06 1.30 .06 –4.13 .15 6.05 .40
Internet –.68 .13 –.77 .14 –10.87 3.97 8.75 2.96
1996 –.09 .06 –.28 .07 .63 .06
1997 –.29 .07 –.87 .10 –1.71 .19
1998 –.37 .08 –1.24 .13 –1.82 .23
Price –.24 .03 –1.04 .11 –1.96 .17 .27 .03

aCPU1–CPU3 are Intel-based processors with CPU1 as base, and CPU4 and CPU5 are exclusively used in Apple computers with CPU4 as base.

Heterogeneity
Parameter

Table 3
LOGIT MODEL RESULTS

Mixed Logit

OLS 2SLS

parameters and their standard errors. We find that several
product attributes have statistically significant effects on
demand, as do the channel dummies. Customers are hetero-
geneous in their preferences for brand, Apple processor,
distribution channel, and form factor and in their price sen-
sitivity. Accounting for customer heterogeneity results in a
higher estimate of the price sensitivity parameter; specifi-
cally, the mean elasticity estimate increases from –2.56
(2SLS) to –3.56 (mixed logit).

A key output of our demand analysis that forms the basis
of our policy simulations is the substitution pattern across
channels and manufacturers. Table 4 reports the channel
substitution patterns. We find considerable asymmetry in

the nature of these patterns. Furthermore, the substitution
patterns are intuitively plausible and institutionally sensible.
Direct channels primarily compete among themselves, as do
indirect channels. Direct inbound and Internet channels are
essentially the same marketing tool, and they have the high-
est cross-elasticity. The substitution between direct and
indirect channels is also substantial. When the dealer/VAR/
SI channel changes prices, it affects all other channels
because this channel primarily serves institutional cus-
tomers, who also have access to other channels.

In Table 5, we report the substitution pattern across
manufacturers. We observe that the substitution pattern
seems plausible. For example, Compaq and HP have the

Table 4
CHANNEL SUBSTITUTION PATTERN

Direct Outbound Direct Inbound Dealer/VAR/SI Retail Internet Others

Direct outbound –3.38 .43 .29 .06 .01 .07
Direct inbound .23 –3.38 .15 .06 .01 .04
Dealer/VAR/SI .08 .08 –3.24 .14 .00 .08
Retail .02 .04 .17 –2.03 .00 .03
Internet .16 .44 .27 .01 –3.39 .07
Others .12 .13 .47 .16 .01 –3.82

Notes: We determined the effect of a 1% change in a column channel’s price on a row channel’s shares. We computed elasticities for each observation and
report means across observations.

Table 5
MANUFACTURER SUBSTITUTION PATTERN

Compaq NEC IBM Dell HP Apple Toshiba Acer Gateway Micron

Compaq –3.35 .23 .12 .10 .15 .13 .14 .09 .05 .02
NEC .40 –2.75 .16 .04 .12 .16 .14 .11 .01 .01
IBM .20 .17 –3.92 .08 .10 .11 .06 .06 .04 .02
Dell .14 .03 .07 –2.91 .06 .04 .03 .02 .03 .08
HP .40 .19 .16 .09 –3.49 .08 .12 .08 .03 .01
Apple .32 .21 .18 .06 .08 –3.55 .13 .09 .05 .02
Toshiba .39 .23 .12 .05 .13 .15 –4.46 .10 .03 .02
Acer .33 .24 .14 .06 .13 .13 .13 –3.77 .03 .02
Gateway .09 .02 .05 .04 .02 .04 .02 .02 –3.25 .04
Micron .16 .05 .07 .35 .04 .06 .04 .03 .15 –4.19

Notes: We determined the effect of a 1% change in a column manufacturer’s price on a row manufacturer’s shares.
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highest cross–price elasticity, implying that they are pri-
mary competitors. This is consistent with the industry
observers’ concerns that the HP–Compaq merger would
lead to price increases because of the reduction in competi-
tion. When Dell changes prices, of the direct sellers, it
affects Compaq and HP the most, which is consistent with
the motivation for HP and Compaq to merge—that is, to
compete with Dell. The direct seller Gateway primarily
competes with another direct seller, Micron. As is the asym-
metric channel substitution pattern, the manufacturer substi-
tution pattern is also asymmetric. IBM has the greatest
impact on the sales of Apple and HP, Apple has the greatest
impact on NEC and Toshiba, and HP has the greatest
impact on Compaq.

Estimates for Marginal Costs and Downstream Markups

Table 6 reports the imputed wholesale prices, channel
margin, manufacturer margin, and downstream firm
markups by channel. For the direct channels, wholesale
prices are the same as retail prices. Wholesale prices for the
dealer/VAR/SI and the retail channels are lower than those
in the direct channels because manufacturers must yield
some profits to channel partners. Note that the marginal
cost estimates vary across channel because of differences in
PC products sold in the different channels. The Internet has
the lowest marginal costs primarily because its major sellers
are low-cost manufacturers, such as Dell and Gateway, and
because by 1998, when Internet sales began, costs had
already declined.

On average, the direct and indirect channels have
approximately the same percentage margins—31% and

29%, respectively. However, manufacturers enjoy only a
17% margin in the indirect channels, much lower than that
in the direct channels. The Internet has the highest channel
margin of 35%, followed by direct outbound (32%), and the
retail channel has the lowest channel margin (26%) and the
lowest manufacturer margin (14%). Downstream firms have
an average markup of 16.9% (the r in the model specifica-
tion) over wholesale prices, with 17.4% for the dealer/VAR/
SI channel and 16.1% for the retail channel.

We report the imputed wholesale prices, marginal costs,
and margins for the manufacturers in Table 7. The total
product channel margins range from 23.9% for NEC/
Packard Bell to 38.2% for Dell, and the total manufacturer
margins range from 17.2% to 35.3%. Downstream firms
have markups from 11.9% for Micron products to 20.5%
for IBM products. From a manufacturer’s perspective, sell-
ing direct is much more profitable than selling indirect
because the manufacturer retains all the channel margins by
selling direct. Manufacturers have an average of 30.8%
margin in the direct channels but only 16.7% in the indirect
channels, which is 46% lower. NEC/Packard Bell’s and
Toshiba’s margins from indirect channels are less than half
of those of the direct channels. This might help explain why
the direct sellers, such as Dell, have been so successful
whereas the indirect sellers have experienced great diffi-
culty in competing with their direct counterparts.

The rank ordering of the manufacturer margin estimates
is consistent with views in the popular press, which heavily
tout the Dell business model and direct selling (e.g.,
DiCarlo 2001). Dell and Gateway enjoy the highest manu-
facturer margin because their products are sold primarily

Table 6
MEAN PRICES, MARGINAL COSTS, AND MARGINS BY CHANNEL

Retail Price Wholesale Price Marginal Cost Channel Margin Manufacturer Downstream
Channel ($) ($) ($) (%) Margin (%) Markup (%)

Direct outbound 2,496 2,496 1,737 31.66 31.66
Direct inbound 2,419 2,419 1,695 31.22 31.22
Dealer/VAR/SI 2,566 2,150 1,783 30.19 18.16 17.43
Retail 2,436 2,076 1,791 25.85 14.02 16.06
Internet 2,234 2,234 1,505 35.09 35.09
Others 2,389 2,389 1,718 29.61 29.61
Total 2,458 2,294 1,740 29.87 24.90 16.94

Notes: Channel margin = (retail price – marginal cost)/retail price. Manufacturer margin = (wholesale price – marginal cost)/wholesale price. Downstream
markup (r) = (retail price – wholesale price)/wholesale price.

Table 7
MEAN PRICES, MARGINAL COSTS, AND MARGINS BY MANUFACTURER

Manufacturer Margin Downstream Markup

Retail Wholesale Marginal Channel Total Direct Indirect Total Dealer/ Retail
Manufacturer Price ($) Price ($) Cost ($) Margin (%) (%) Channel (%) Channel (%) (%) VAR/SI (%) (%)

Compaq 2,446 2,293 1,735 29.13 24.88 28.88 18.07 16.82 17.67 15.04
NEC 2,239 2,055 1,706 23.87 17.05 25.12 11.92 14.54 15.98 12.95
IBM 2,621 2,440 1,836 29.43 24.53 29.82 14.65 20.54 21.57 18.99
Dell 2,634 2,529 1,706 38.16 35.27 38.64 25.31 17.25 17.25
HP 2,583 2,302 1,901 27.58 19.80 26.48 15.41 19.10 20.06 15.84
Apple 2,248 2,089 1,573 29.06 23.62 29.23 17.26 16.31 14.64 18.05
Toshiba 2,760 2,466 2,029 27.07 18.31 28.23 13.02 17.77 16.99 18.59
Acer 2,305 2,153 1,620 30.84 25.88 30.79 20.06 15.42 15.09 15.89
Gateway 2,273 2,226 1,502 35.62 33.92 36.09 22.30 15.05 14.46 16.57
Micron 2,418 2,397 1,829 26.28 25.45 26.23 18.02 11.86 11.86
Total 2,458 2,294 1,740 29.87 24.90 30.76 16.66 16.94 17.43 16.06
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3See http://www.mhhe.com/business/management/thompson/11e/case/
dell7.html.

4See http://www.pcworld.com/news/article/0,aid,7432,00.asp.
5This is primarily caused by the changes in the mix of indirect channels

in these two periods. The dealer/VAR/SI channel has a higher imputed
margin than the retail channel; therefore, the higher the dealer/VAR/SI
sales, the higher is the overall downstream margin. The dealer/VAR/SI
channel accounts for 64.9% and 58.7% of sales for IBM and HP in 1995–
1998, whereas these numbers dropped to 48.0% and 29.1% in 1999–2003.
Therefore, the imputed 1995–1998 margins for these two firms tended to
be on the high side compared with the observed 1999–2003 margins.

through direct channels. Toshiba has the highest retail
prices and the second-highest wholesale prices, but its
manufacturer margin is the second lowest because of high
marginal cost and indirect selling. NEC/Packard Bell has
the lowest manufacturer margin because of its low price and
indirect selling, which might foretell its withdrawal from
the U.S. market a few years later. Our manufacturer margin
estimates are also consistent with numbers from other
sources. For example, Compaq’s 1998 PC gross margin was
25%, and our 1995–1998 period estimate is 24.9%.3
Apple’s 1998 gross margin was 24.8%, and our 1995–1998
estimate is 23.6%.4

To verify the plausibility of the downstream markup esti-
mates, we compare them with the numbers from Gartner for
the U.S. PC market for the 1999–2003 period. Because
these data contain both wholesale and retail prices, we can
compute actual downstream markups. The reported down-
stream markups are stable over time at 15.1%, 15.1%,
15.1%, 15.0%, and 14.9%, respectively, for these five years,
and our estimates (16.9%) are within half a standard devia-
tion of the observed ones. As for the downstream markups
by downstream firm type, our estimates are nearly identical
for the retail channel and within one standard deviation for
the VAR channel. As for the downstream markups by manu-
facturer, they are nearly identical for Acer and NEC; within
half or one standard deviation for Gateway, Apple, Compaq,
Dell, and Toshiba; and within two standard deviations for
HP and IBM.5 The high consistency of our downstream
markup estimates with those from a separate commercial
data source gives us confidence in the model parameter
estimates.

Robustness Checks

We conducted a series of robustness checks on our model
setup and on our major assumptions. First, given the data
structure, we tried different nested logit models with chan-
nel, manufacturer, brand, CPU, and form factor at different
levels of the nest. With aggregate data, the nested logit
model primarily serves to provide a more flexible substitu-
tion pattern across alternatives than the standard logit
model. Because we achieve the same objective through the
random coefficients specification, there are no significant
benefits from using the nested logit in our case. McFadden
and Train (2000) show that the mixed logit model can
approximate any arbitrary distribution for the underlying
choice model. Second, we do not model the dynamics of
competition but capture a snapshot of it. To check the sta-
bility of our estimates, we reestimated the model by drop-
ping the last year of the data, the only year with the Inter-
net. We found that the results are stable, which gives us
some assurance that the dynamic effects, though present, do

not overwhelm the other effects in the model. Third, we
tried to model downstream competition in two extreme
cases; we assumed that all downstream firms were exclu-
sive dealers and that all downstream firms carried all manu-
facturers’ products. Neither worked well with the data. We
recognize that there might be some intermediate arrange-
ments that could fit the data better. However, with so many
manufacturers and downstream firms, it is difficult to try
out all possible intermediate plans. Fourth, we tested vari-
ous interaction effects—channel × time, manufacturer ×
channel, and manufacturer × time—and found that they did
not improve our demand model. Fifth, we tried to specify
manufacturer location/manufacturer scale and brand loca-
tion/brand scale. The former had a poorer model fit than the
current specification and was not flexible enough for our
policy simulations. The latter was computationally infeasi-
ble because of the large number of brands. Therefore, we
took an intermediate approach. This was a compromise
between model flexibility and computational feasibility.

In the estimation, we used the Monte Carlo method to
simulate the multiple integral for market share. We experi-
mented with different numbers of draws until the results did
not change much with a further increase in simulation
draws. The estimates are also robust to the choice of market
size. To test whether our estimates are sensitive to the
instruments used, we reestimated the model by dropping
COGS. The mean elasticity was close to that which we
obtained using COGS as instrument, but dropping COGS
led to larger standard errors. To identify the model parame-
ters in the pricing equations, we assumed symmetric mar-
ginal costs across direct and indirect channels. A manufac-
turer’s marginal costs consist of production cost and
distribution cost. We can reasonably assume that the former
is the same across direct and indirect channels, but the latter
may vary across channels. To check robustness to this
assumption, we recomputed the economic value of the
direct channels to firms by assuming that the marginal costs
in the direct channels were 10% or 15% higher than the lev-
els in the indirect channels, as a result of the manufacturer
taking on some of the retailer’s channel functions. As we
expected, the economic value of direct channels is reduced
if marginal costs in the direct channels are higher than the
current levels. However, the substantive nature of our
results remains largely unchanged.

Policy Simulations

Given our data, there are several caveats to our subse-
quent policy simulations. First, we do not account for fixed
costs and other costs, because we do not observe these
costs. Nevertheless, firms can still use this approach
because unlike us, they would have access to these costs.
Second, because our data cover only one year of Internet
sales, our conclusions about the Internet are tentative.
Third, a key assumption in our analysis is that downstream
markups do not change with the simulation scenarios. We
believe that this is a reasonable assumption because the
observed downstream markups from the Gartner data are
stable over the 1999–2003 period.

Economic value of distribution channels. To assess the
economic value of a distribution channel to a manufacturer,
we drop this channel from a particular manufacturer’s dis-
tribution system, and using the estimated model parameters,
we recompute equilibrium prices and shares under the new
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distribution system and calculate changes in the manufac-
turer’s profits. To assess the economic value of a distribu-
tion channel to consumers, we drop the channel from all
manufacturers’ distribution systems, compute equilibrium
prices and shares, and then compute the compensating var-
iation (see Table 8).

Economically, the most valuable channel to Compaq and
HP is retail, even though both firms have more sales in the
dealer/VAR/SI channel. The asymmetric switching across
channels primarily causes this. When the dealer/VAR/SI
channel is not available, the previous customers are more
likely to switch to other channels for the firm’s products.
However, when the retail channel is not available, cus-
tomers seem to stop buying the firm’s products. Dealer/
VAR/SI is the most valuable channel to IBM and Apple,
which also have the most sales from this channel. Direct
outbound is the most valuable channel to Dell, and direct
inbound is the most valuable channel to Gateway and
Micron.

A noteworthy observation in Table 8 is the negative eco-
nomic value of the retail channel to Gateway, implying that
Gateway would be better off if this channel were removed
from its distribution system. This is consistent with Gate-
way’s action a few years later when it exited the retail chan-
nel. We are able to obtain this implication even with data
several years before Gateway actually closed its retail
outlets.

The most valuable channel to individual customers is
retail, even though its market share is second to the dealer/
VAR/SI channel. This is caused by the asymmetric substitu-
tion pattern across channels. Dealer/VAR/SI primarily
serves the institution customers, which also have access to
other channels. Therefore, when this channel is not avail-
able, its customers can switch to other channels and thus
have a lower surplus loss. Conversely, individual customers
have fewer channel options, and retail was their primary

channel during the 1995–1998 period (Forrester Research
Technographics 99, cited in Goolsbee 2001). If this channel
were not available, they might need to drop out of the mar-
ket and thus have larger surplus loss.

How will rivals and downstream firms be affected if a
given manufacturer’s channel were removed? We find that
removal of any channel would benefit rival PC makers
because of lowering of competition, and removal of direct
channels would benefit downstream firms, but removal of
indirect channels would hurt them. In all cases, however,
consumers would be worse off with a channel removal.

Dropping a product line in its entirety or from a channel.
Manufacturers usually incur losses when their product lines
are dropped entirely or from some channels. The losses are
smaller than historical profits because some customers will
buy the firm’s other products in the channel or the same
products from other channels. In Table 9, we report such
results for select combinations of product lines and chan-
nels. IBM would incur $573 million in losses if its entire
ThinkPad line were eliminated, $249 million in losses if the
ThinkPad line were eliminated from the Dealer/VAR/SI
channel, and $110 million in losses if it were removed from
the direct inbound channel. The historical profits are $726
million, $388 million, and $119 million, respectively. Rival
manufacturers always benefit from the removal of a manu-
facturer’s product line because of lower competition.
Downstream firms benefit if a product line is dropped from
a direct channel because some of the previous customers of
the product line will switch to the indirect channels, but
they get hurt when a product line is dropped from an indi-
rect channel because of direct profit losses. The removal of
a product line always leads to welfare losses because of less
variety. From these policy experiments, firms can evaluate
the value of each product line and each product-line–
channel combination and thus decide the best product-line–
channel mix.

Table 8
ECONOMIC VALUE OF DISTRIBUTION CHANNELS TO FIRMS AND CONSUMERS (1995–1998 TOTAL: IN US$ MILLIONS)

Compaq NEC IBM Dell HP Apple Toshiba Acer Gateway Micron Consumers

Direct outbound 129 105 267 4,707 384 24 33 35 47,330
Direct inbound 740 25 353 1,949 114 48 6,751 1,231 78,879
Dealer/VAR/SI 3,007 630 1,638 168 1,320 1,128 612 785 32 14 102,609
Retail 3,399 6,265 780 1,367 886 170 519 –1 147,759
Internet 6 221 12 13 63 5,560
Others 901 263 507 252 55 347 323 225 29 14 45,544

Notes: We computed standard errors through the bootstrapping method; these are available on request.

Table 9
POLICY SIMULATION: DROPPING A PRODUCT LINE (1995–1998 TOTAL: IN US$ MILLIONS)

Manufacturer’s Other Manufacturers’ Downstream Net Profit Consumer
Profit Change Profit Change Profit Change Change Welfarea

Drop entire IBM ThinkPad line –573 411 –744 –906 6,076
Drop ThinkPad from direct outbound –71 17 14 –39 399
Drop ThinkPad from direct inbound –110 25 21 –65 621
Drop ThinkPad from dealer/VAR/SI –249 272 –738 –715 3,838
Drop ThinkPad from retail –1 63 –41 21 107

aWe used compensating variation to measure consumer welfare. A positive value implies that consumers are worse off because they need that amount of
compensation to be as well off as they were previously.
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Adding a channel to a distribution system. Distribution
channels differ greatly in manufacturer margin and in con-
sumers’ intrinsic channel preferences. Manufacturers enjoy
higher margins from the direct channels, but direct channels
have much lower sales in the period considered and thus
enjoy lower consumer intrinsic preference than the indirect
channels. When a channel is added to a manufacturer’s dis-
tribution system, the manufacturer needs to balance these
two opposing factors. We simulate various channel-adding
strategies for Dell, Compaq, and Gateway and present the
results in Table 10.

Dell entered the retail channel in 1990 and exited in 1994
(a period preceding our data) because of heavy losses.
Through policy simulation, we can check whether Dell’s
retail decision was economically justified. We add the retail
channel to Dell’s distribution system by switching the
Dimension line from direct outbound, by switching the
Optiplex line from direct inbound, and by extending the
Inspiron line from direct outbound into the retail channel by
assuming that the retail channel has the same markups as
the dealer/VAR/SI channel for Dell’s products. From Table
10, we find that if Dell were to switch any of its current
product lines from the direct channels to the retail channel,
it would be worse off by several million dollars. Extending
product lines from the direct channels to the retail channel
slightly increases Dell’s profits, but if these profits cannot
recover the fixed costs associated with entering the retail
channel, Dell would be better off not entering offline
retailing.

One of the major channel strategy shifts for Compaq in
the late 1990s was to move toward direct selling. We simu-
late changes in Compaq’s profits by switching or extending
product lines from indirect channels to direct channels.
Switching product lines from the retail channel to the Inter-
net or extending product lines from the Dealer/VAR/SI
channel to the direct inbound channel would increase Com-
paq’s profits substantially. When Compaq decided to sell
direct, its dealers were concerned about the move (Green-
berg 2000). Our policy simulations demonstrate that deal-
ers’ worries are well grounded because any proposed move
of going direct would lead to huge losses for the down-
stream firms. For example, if Armada were extended from
Dealer/VAR/SI to direct inbound, downstream firms would
incur a profit loss of $111 million.6 Compaq’s decision to
sell direct was economically justified, but it needed to take
measures to coordinate its relationships with its channel

6This provides an upper bound for the profit loss because, in reality,
only part of the sales would migrate to the new channel.

partners. It is noteworthy that we are able to obtain these
implications even with data before Compaq actually
migrated channels.

Gateway’s big channel strategy shift was to close all its
retail outlets and use third-party retailers to sell its products.
We have already shown that Gateway’s own retail outlets
were a net loss to the firm, but are there better channel
options than using third-party retailers? Our results show
that Gateway would have higher profits by switching retail
sales to the Internet. If Gateway directs all retail sales to the
Internet, its total profits would increase by $73 million even
with the low intrinsic preference for the Internet during that
period. Consumers are better off when a product line is
extended to another channel because of more choices or
when product lines are switched from the retail channel to
the Internet. However, they are worse off with the proposed
switching of product lines from direct outbound or direct
inbound to retail.

Merger of Compaq and HP. Analyses of mergers have
always been an important area for both researchers and
antitrust authorities. The U.S. PC industry has experienced
significant mergers in recent years. The $25 billion HP–
Compaq merger in 2002 was the computer industry’s
largest-ever deal and created a PC company that would be
competitive with IBM and Dell. The merger will “allow the
new company to effect ‘economies of scale’ and develop a
more effective business structure along the lines of rival PC-
manufacturer Dell” (CNN.com 2001).

Given that our data predate the actual merger and that the
PC industry changed considerably during the period of the
merger, our analysis of the merger needs to be interpreted
with caution. Nevertheless, we simulate the potential
impact on all parties involved—the new company, rival
firms, and customers under various postmerger channel
actions. The results appear in Table 11. The merger results
in significant market power for the new company in raising
prices and thus increasing its profits. Compaq–HP product
prices would increase by 2% to 11%, and the merger alone
would increase profits by $1.1 billion in the 1995–1998
period. This is consistent with predictions on postmerger
price change by industry analysts at IDC and Gartner (see
Bui 2001; Margevicius et al. 2002, respectively) and with
the expectations of the management of the two companies,
as highlighted in the press releases (see HP 2002a, b).

A major driver for the merger is for the combined com-
pany to be able to emulate Dell’s business model. We tested
this by moving sales from the indirect channels to the direct
channels after the merger. All proposed going-direct moves
would lead to profit increases for the merged company. For
example, if the new company were to switch all Compaq

Table 10
POLICY SIMULATION: ADDING A CHANNEL (1995–1998 TOTAL: IN US$ MILLIONS)

Manufacturer’s Other Manufacturers’ Downstream Net Profit Consumer
Profit Change Profit Change Profit Change Change Welfare

Switch Gateway retail sales to Internet 73 –78 –30 –34 –73
Switch Dell Dimension from direct outbound to retail –1,430 226 75 –1,129 4,059
Switch Dell Optiplex from direct inbound to retail –903 107 35 –761 2,465
Extend Dell Inspiron from direct outbound to retail 32 –36 3 –1 –118
Switch Compaq Armada from retail to Internet 1,438 –687 –509 241 –1,785
Extend Compaq Armada from dealer/VAR/SI to direct inbound 135 –571 –111 –547 –1,724
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dealer/VAR/SI sales to direct outbound, the company’s total
profits would increase by $3.5 billion. Note that we model
only the gains from merging the PC business, and we ignore
the various costs involved in integrating the two firms and
other institutional issues, such as compatibility of corporate
cultures. Thus, our results should be viewed as providing an
indication of the gains from merging the PC business.

The merger creates stronger competition for other PC
makers. The merger alone would lead to $2.2 billion losses
to other PC makers in these years. The losses would be
higher if the new company moves sales from indirect to
direct channels. The merger would result in huge consumer
welfare losses due to price increases, but some of that loss
would be mitigated if accompanied by a channel restructur-
ing after the merger. Our computations assume that rival PC
makers take no actions other than choosing the new equilib-
rium prices. In reality, however, they are likely to take other
measures to counteract the adverse merger effect (e.g.,
introduce new products). Nevertheless, subject to such
caveats, our results indicate that though the merger would
greatly benefit the two firms involved, its effect on rivals
and customers would be in the opposite direction.

SUMMARY AND DISCUSSION

We examined manufacturers’ distribution channel and
product-line options in the PC industry. We estimated a
structural demand and pricing model and used the estimated
model parameters to conduct a series of policy experiments
on manufacturers’ channel and product-line options, as well
as a Compaq–HP merger, by considering various post-
merger channel actions. Our results provide economic ratio-
nales for many observed channel actions. For example, we
find that Dell’s decision to exit offline retailing and Com-
paq’s decision to sell direct were economically justified, but
Compaq needed to address its relationships with down-
stream firms more carefully. We also find that Gateway
would be better off by switching retail sales to the Internet,
a course of action the company subsequently chose.

Our research is not only of academic interest but also of
managerial significance to firms that are considering
restructuring their channels. Our approach is also useful for
rival firms that are interested in understanding the impact of
a competing manufacturer’s channel-mix change. We tested
the viability of the proposed approach to the PC industry,
and this approach can be applied to other industries with
similar channel structures.

A potential direction for further research is to examine
the importance of the Internet as a sales channel in the PC
industry. Our data cover only the beginning of the Internet.
Research is needed with data that cover a longer period of
online sales. With such data, we could measure time-

varying preferences for channels and potentially forecast
these preferences to examine the long-term impact of the
Internet on the PC distribution channels. Another potential
area of research is to model downstream competition in the
PC industry, which can be implemented with more detailed
information on downstream firms.

To conclude, we believe that this research attempts to fill
a void that Franses (2005) and Bronnenberg, Rossi, and Vil-
cassim (2005) note exists in the research literature on using
models for marketing policy analyses at the firm level. We
focused on a single industry and provided some insights
into how marketing channels and product lines can be com-
bined to enhance the performance of firms and to determine
the effect of these options on customer welfare. We hope
that our findings spur other researchers to explore such pol-
icy analyses in other markets with different institutional
arrangements.
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