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Multichannel customer management is the design,
deployment, coordination, and evaluation of channels
through which firms and customers interact, with the goal
of enhancing customer value through effective customer
acquisition, retention, and development. The authors
identify five major challenges practitioners must address
to manage the multichannel environment more effectively:
(a) data integration, (b) understanding consumer behavior,

(c) channel evaluation, (d) allocation of resources across
channels, and (e) coordination of channel strategies. The
authors also propose a framework that shows the linkages
among these challenges and provides a means to conceptu-
alize the field of multichannel customer management. A
review of academic research reveals that this field has expe-
rienced significant research growth, but the growth has not
been distributed evenly across the five major challenges.

This article is the result of the authors’ participation in the CRM Thought Leadership Conference, held at the University of Connecticut

in September 2005.
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The authors discuss what has been learned to date and
identify emerging generalizations as appropriate. They
conclude with a summary of where the research-generated
knowledge base stands on several issues pertaining to the
five challenges.

Keywords: customer relationship management; multi-
channel management; channel data integra-
tion;, multichannel retailing;, mutlichannel

shopping

One of the most dramatic trends in the shopping envi-
ronment has been the proliferation of channels through
which customers can interact with firms. The Internet,
kiosks, ATMs, call centers, direct marketing, home shop-
ping networks, and catalogs, as well as bricks-and-
mortar stores, are now commonplace means by which
consumers shop. This proliferation has created a chal-
lenge for firms to manage this environment effectively
and opportunities for academics to produce insights that
can help address these challenges. The field of “multi-
channel customer management” has emerged as a result.
The purpose of this article is to (a) identify key chal-
lenges practitioners must address to manage the multi-
channel environment more effectively, (b) propose a
framework that shows the linkages among these chal-
lenges and provides a conceptual structure of the field,
and (¢) summarize academic research thus far about how
to address the key challenges. As a result, we hope to pro-
vide a blueprint for academics wishing to conduct
research in this area and a substantive summary for man-
agers to enhance their decision-making abilities.

By channel, we mean a customer contact point, or a
medium through which the firm and the customer inter-
act. Our emphasis on the term interact reflects that we do
not include one-way communications, such as television
advertising, though we do include home shopping televi-
sion networks and direct response advertising in mass
media.

We define multichannel customer management as the
design, deployment, coordination, and evaluation of chan-
nels to enhance customer value through effective customer
acquisition, retention, and development. A key point is the
emphasis on the customer as a strategy for creating more
value for the firm (see Payne and Frow 2005; and Boulding
et al. 2005). Multichannel customer management is a
customer-centric marketing function, unlike traditional
sales channel research, which focuses on the firm and dis-
tributors (Rangaswamy and van Bruggen 2005). However,
similar issues emerge in both research streams (e.g., chan-
nel conflict), and we discuss these as appropriate.

We proceed first to elucidate our framework. Then we
identify a set of managerial challenges. Finally, we spend
the bulk of the article discussing what academic research
to date has taught us about these issues. We conclude
with a summary and identify key research areas.

A FRAMEWORK FOR MULTICHANNEL
CUSTOMER MANAGEMENT

We present in Figure 1 a framework that joins the cus-
tomer’s and the firm’s decision processes (see Blattberg,
Kim, and Neslin 2006). We assume that the customer pro-
gresses through need recognition, information search,
purchase, and after-sales service. For example, a customer
may realize he or she needs life insurance. The customer
then searches various channels for information about life
insurance, decides on which channel to make the pur-
chase, and afterwards receives sales support (advice on
increased coverage, etc.) via a particular channel.

Additional aspects of this process are crucial. First,
customer perceptions and preferences drive channel
choices (e.g., the customer may prefer the Internet for
search because it is easy to use). Second, the customer
learns from and evaluates his or her experiences, which
feed back into the perceptions and preferences that guide
his or her next shopping task (e.g., the customer may
learn that the Internet search did not answer all the
important questions). Third, the customer chooses both
channels (A or B) and firms (k), so from the customer
perspective, it is a two-dimensional choice.

Typically, the management decision process starts
with data generated by the customer decision process.
These data are at the customer level—what channel(s)
did the customer use for which purpose, and what did he
or she purchase? Consistent with the emphasis on the
customer, the firm’s decision process is driven by such
customer-level data. After the data have been assembled,
the firm evaluates its channels (Are they profitable? Are
they serving the purposes for which they are designed?).
With this knowledge in hand, the manager can specify a
multichannel strategy (which channels to employ, how to
design them, how to allocate resources across channels)
and a marketing plan (pricing, assortment, service levels)
for implementing the strategy.

FIVE KEY CHALLENGES FOR MULTICHANNEL
CUSTOMER MANAGEMENT

We take the viewpoint of the firm and focus on five chal-
lenges we believe are particularly crucial for managers.
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FIGURE 1
A Framework for Multichannel Customer Management
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SOURCE: Adapted from Blattberg, Kim, and Neslin (2006).

Data Integration Across Channels

The ideal position for a firm would be complete cus-
tomer data integration (CDI), or an integrated, single
view of the customer across channels. The ideal database
would depict which channel(s) each customer accessed
during each stage of the decision process, including com-
petitors’ channels. However, the less ambitious focus of
CDI has been on the firm’s own channels and empha-
sized purchase and after-sales support rather than search.
In turn, CDI gives rise to questions such as the following:

e Which data need to be integrated? Is it sufficient to
integrate purchase data only, or should search data
also be integrated?

e Which marketing activities benefit from integra-
tion? Cross-selling is an obvious beneficiary, but
what other marketing activities benefit?

e What is an acceptable level of data integration? Is
100% necessary?

e Does data integration pay off? Is it worth the
investment to derive a single view of the customer?

Understanding Customer Behavior
in a Multichannel Environment

Managers must understand how customers choose
channels and what impact that choice has on their overall

buying patterns. Therefore, key questions pertaining to
customer choice include the following:

e What determines customer channel choices? What
channel attributes are important? Do marketing
communications influence channel choice?

e Is a multichannel approach a means to segment
customers? That is, are there distinct segments of
consumers who use various channels and combina-
tions of channels?

e Do customers make channel decisions according to
the channel or the firm? Does the customer first
say, “I will check out a few Web sites of retailers
that sell HDTVs,” or does he or she say, “I will
check out Best Buy’s Web site, then go to the store
to get a better look”? Similarly, during the search
stage, do customers consider firms at all?

e What is the impact of the multichannel environ-
ment on customer loyalty?

e Does a multichannel strategy grow sales for the
firm?

Channel Evaluation

When the firm has gathered data and obtained an
understanding of the consumer decision process, it can
evaluate channel performance. The key questions in this
step include the following:
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e What is the contribution of an additional channel to
the firm? If the firm were to add a channel, what
impact would it have on sales and profits?

e What is the contribution of each existing channel?
This input can be difficult to assess when the con-
tribution of a channel emerges during the search
phase and the company lacks an integrated data-
base of search and purchase across customers.

e What channels synergize best with others? The full
impact of the firm’s set of channels should be more
than the sum of the parts, and synergies should
exist, but which are best?

Allocating Resources Across Channels

The firm’s channel policy is manifested in its resource
allocation. Therefore, key questions include the following:

e What is the optimal channel mix? How necessary is
a Web presence? What is the impact when channels
are removed or downsized?

e How should marketing resources be allocated
across channels? How much should be spent
designing and developing each channel, and should
advertising and promotional activities be designed
to drive customers to specific channels, or should
they be channel neutral?

e What determines the equilibrium channel structure
in an industry? Should all firms offer the same
channels to customers? Will firms differentiate
their channel strategies?

Coordinating Channel Strategies

In perhaps the most difficult task for managers is to
coordinate the objectives, design, and deployment of
channels to create synergies. Questions pertaining to this
stage include the following:

e Should channels be independent or integrated?
This basic question does not have a simple answer.

e Which aspects of channel design should be inte-
grated? Should prices be the same in all channels;
should channels carry the same products? In a
related issue, how should the organization be inte-
grated with regard to channel management?

e How can the firm design synergies in its channel
strategy? If the argument in support of an inte-
grated channel strategy relies on synergy, how can
these synergies be achieved?

e Should channels be designed around segments
or functions? For example, one strategy might
encourage customers to use the Internet for search,
the bricks-and-mortar store for purchase, and the
call center for after-sales support, which would
represent a functional channel strategy. In contrast,
a segmentation channel strategy would recommend

that the customers in Segment A use the Internet
for all stages of their decision process, those in
Segment B use the store for all stages, and those in
Segment C use the call center. Obviously, interme-
diate combinations are possible.

e How can firms manage the research shopper
phenomenon, whereby the customer searches on
Channel A but purchases through Channel B (not
necessarily from the same firm)? Does a firm’s
superior search capability confer a competitive
advantage that grows sales and profits?

e How should firms manage their relationships with
channel partners when applying a multichannel
strategy?

DATA INTEGRATION

Data integration is a prerequisite for successful multi-
channel customer management, but very little research
has addressed it. A survey of customer relationship man-
agement (CRM)-oriented companies with more than
1,000 employees indicates that 64% had a single view of
the customer (CDI Institute 2004). However, it is partic-
ularly difficult for retailers to achieve an accurate single
view through bricks-and-mortar stores, in which many
customers purchase without providing any identifying
information (e.g., they pay cash) and it is costly to match
each store purchase to the customer database. It is there-
fore not surprising that a Forrester survey (Yates 2001)
found that 48% of 50 retailers had learned “nothing”
about cross-channel shoppers.

The key question in this context is whether data
integration increases earnings and, if so, in what ways.
Ridgby and Leidingham (2005) suggested that successful
CRM applications do not necessitate full data integration
and its associated costs. Yet the banking industry has
invested substantially in full data integration to construct
a single view of the customer. Enhanced cross-selling
appears to be a prime beneficiary of these efforts (see
Knott, Hayes, and Neslin 2002).

Zahay and Griffin (2002) provided indirect evidence
that customer data integration (CDI) might pay off using
a survey of 208 business-to-business executives, in which
they find that “CIS Development” (the quality and avail-
ability of the Customer Information System) yielded
better customer-based performance (retention, selling
effectiveness, lifetime value, and marketing return on
investment) and ultimately company performance
(growth in income and sales). However, Zahay and
Griffin did not specifically measure data integration in
developing their CIS Development scale.

To show the factors that come into play in determin-
ing the appropriate level of CDI, we propose a model to
examine the potential payoff (in customer lifetime value
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[LTV]) of investing (/) in a higher single view percentage
(c). Presumably, firms can leverage the insights generated
from a higher single view percentage to increase cus-
tomer value through, for example, better service or add-
on selling, which would then result in either a higher
contribution per customer per period (M) or a higher
retention rate (r). We write the model as follows:

1+d

— _ 1
LTV = M(c) T I, (1)
= {100 X (1 — e*Kll) lfI = Imin , (2)
0 lfI = Imin
M(c)=M,+ M, (1 — ™), and 3)
re)=ry+r (1 —e*39), 4)

where

LTV = lifetime value of the customer;

¢ = single view percentage, or the percentage of cus-
tomers for whom the firm has an integrated view of their
behavior across channels (0% < ¢ < 100%);

I = investment per customer in achieving the single
view percentage c;

M = profit margin per customer per period (a function
of ¢);

R = retention rate (a function of c¢);

d = discount rate;

K, =efficiency parameter reflecting how quickly invest-
ments in CDI result in higher single view percentages;

M,, = profit contribution per customer per period if the
firm does not have a single view of any of its customers
(i.e.,c=0);

M, = parameter reflecting the additional profit contri-
bution per customer per period if the firm achieves a
higher single view percentage;

K, = efficiency parameter, reflecting how quickly
increasing the percentage of single view customers
increases profit contribution;

r, = retention rate per customer per period if the firm
does not have a single view of any of its customers (i.e.,
c=0);

r, = parameter reflecting the incremental retention rate
per customer per period if the firm achieves a higher
single view percentage; and

K, = efficiency parameter, reflecting how quickly
increasing the percentage of single view customers
increases the retention rate.

Equation 1 is the “simple retention” formula for LTV,
from which we subtract CDI investment per customer to
compute net LTV. Equation 2 translates CDI investment
into single view percentage. We assume a fixed cost /

min?
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FIGURE 2
Customer Lifetime Value (LTV) and
Coverage as a Function of Investment
in Customer Data Integration
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the minimum investment required to begin increasing the
single view percentage. Equations 3 and 4 translate sin-
gle view percentage (c) into contribution and retention
rate. Note also the assumed decreasing returns to scale.'

Figure 2 illustrates the relationship between CDI
investment (/) and LTV and single view percentage (c) for
hypothetical parameter values and shows that LTV
slightly decreases until the firm makes a minimum invest-
ment (/_; ). Profit then increases to its maximum when the
investment equals $38 per customer. At that level, the
single view percentage is not 100% but only around 83%.
That is, with decreasing returns for contribution or reten-
tion as a function of single view percentage and decreas-
ing returns for single view percentage as a function of
CDI investment, the goal should not be to have a single
view of each customer, which would require, according to
Figure 2, $80 per customer investment. In other words,
our illustration shows that in a world of decreasing returns
to investment in CDI, the optimal level of CDI is less than
100%. However, we emphasize that this example is just
one illustration; the model parameters undoubtedly would
differ across companies, potentially yielding different
results, and research is needed to estimate them.

In summary, some companies have achieved “com-
plete” CDI, whereas others, especially retailers, have dif-
ficulty achieving a 100% single view of the customer.
Furthermore, some evidence suggests that investments in
customer databases pay off (Zahay and Griffin 2002), but
the specific contribution of a single view of the customer
investment has not been investigated. Finally, a simple
model of CDI investment suggests that a 100% single
view will not always pay off.
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UNDERSTANDING CONSUMER BEHAVIOR

How Does a Multichannel Environment
Affect Customer Loyalty?

If a multichannel environment is, at worst, loyalty neu-
tral, businesses could grow through multichannel strategies
by acquiring more customers or selling more to each cus-
tomer. However, a multichannel environment might erode
loyalty, whether to firms or to the brands offered by these
firms, because it encourages extensive search, which may
lead to purchases from different firms. In addition, many
modern channels (Internet, ATM, call centers) entail little
human contact, which can erode loyalty itself (see Ariely,
Lynch, and Moon 2002). However, more channels also sug-
gest better service, which often leads to greater loyalty.

Research results are mixed though they generally lean
toward the finding that a multichannel environment
enhances loyalty. Wallace, Giese, and Johnson (2004)
found that multichannel usage is associated with higher
perceptions of the firm’s channel offerings, which in turn
are associated with higher customer satisfaction and
greater loyalty. Shankar, Smith, and Rangaswamy (2003)
revealed that Internet usage is associated with greater
loyalty; and Danaher, Wilson, and Davis (2003) found
that Internet usage benefits the loyalty enjoyed by high-
share brands offered by an e-tailer. However, with regard
to the banking industry, Wright (2002, p. 90) stated that
the addition of new channel technologies has “loosened
the banker—customer relationship”; and Ansari, Mela,
and Neslin (2005) found a negative association between
Internet usage and loyalty.

In summary, the interesting initial research on multi-
channel approaches and customer loyalty point to three
main impacts: (a) the multichannel environment as a
whole on customer loyalty, (b) adding channels on cus-
tomer loyalty toward the firm, and (c) individual channels
on customer loyalty.

Does a Multichannel Strategy Grow Sales?

Research on whether a multichannel strategy grows
sales has generated the provocative generalization that mul-
tichannel customers have higher expenditure levels than do
single-channel customers. The key question is why.

Evidence for the generalization comes from a variety
of sources. According to Table 1, which shows purchase
volumes at a major U.S. retailer (DoubleClick 2004b),
single-channel customers purchase less than dual-channel
customers, who in turn purchase less than triple-channel
customers. Similarly, Kumar and Venkatesan (2005)
found that multichannel customers buy more; and Myers,
Van Metre, and Pickersgill (2004, p. 1) reported that

TABLE 1
Purchase Volume of the Multichannel Shopper

Channels Used for Shopping
Average Annual Expenditure

Internet Retail Catalog Per Customer
ol $157
v $195
v $201
\ \ $446
\ v $485
V v $608
J Xl J $887

SOURCE: DoubleClick (2004b).

“multichannel customers spend 20 to 30 percent more
money, on average, than single-channel ones do.”
Kushwaha and Shankar (2005) reported that multichannel
shoppers buy more often, more items, and spend more
than single channel shoppers. Thomas and Sullivan
(2005b) reported that multichannel customers spend more
on average but also noted two subtleties. First, single-
channel customers buy more items but do not spend as
much in total. Second, not all multichannel combinations
are associated with higher sales than all single channels.
For example, catalog users spend more than customers
who shop at a bricks-and-mortar store and on the Internet.
However, for a given firm’s Channel A, customers who
purchase on A plus any Channel B yield more sales than
those who purchase on A alone. Kushwaha and Shankar
(2006) found that customers who shop through any two of
three channels (direct mail, store, and Internet) spend
more than twice as much as customers who shop at any
one channel alone and that customers who shop through
all the three channels spend more than three times as
much as customers who shop at any one channel.

Although the above shows an intriguing association
between multichannel purchasing and total sales levels,
the key question is what are the underlying causes of this
relationship. Multichannel customers may spend more
because of their higher loyalty, self-selection, or as a
result of marketing. Higher loyalty does not provide a
definitive explanation because it is not yet a generaliza-
tion that multichannel purchasing breeds higher loyalty.
However, the evidence we discussed previously, that
multichannel shopping may breed higher loyalty makes
this explanation plausible.

The self-selection explanation is that heavier users
decide to use multiple channels. Kumar and Venkatesan
(2005) found that multichannel business-to-business
(B2B) customers are likely to be larger companies.
However, Ansari, Mela, and Neslin (2005) ruled out this
explanation and found instead through a longitudinal
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comparison that catalog-loyal and multichannel/Internet-
loyal customers started with equal sales levels at the
beginning of the period of observation but the latter group
demonstrated higher sales levels at the end.

Marketing provides another potential explanation for
the sales levels of multichannel customers. Ansari, Mela,
and Neslin (2005) reported that the multichannel/
Internet-loyal customer received more marketing and
tended to respond to it more strongly in terms of purchase
incidence. Kumar and Venkatesan (2005) indicated that
multichannel customers received more contact from the
company through a variety of channels. A simple view
might argue that multiple channels are a type of extended
distribution; in the same way that more soda machines
increase soda sales, more channels increase firm sales,
following a pure availability effect.

In summary, we know that multichannel customers buy
more, but we are not sure why. Existing support, though
neither unequivocal nor generalizable, indicates it may be
due to higher loyalty, customer self-selection, or increased
marketing exposure. Additional insight can be found
in profiles of the “multichannel-prone” customer. For
example, Kumar and Venkatesan (2005) found that multi-
channel customers have innately higher sales levels, come
from particular industries, are more likely to partake in
cross-buying, make a medium number of product returns,
receive more marketing contacts, have been customers for
a longer period of time, and purchase more frequently.
This multichannel customer might also be profiled in
terms of his or her attitudes toward various channels for
search, purchase, and after-sales support (Burke 2002).

What Determines Customer
Channel Selection?

Perhaps the most heavily researched area of multi-
channel customer management is what determines cus-
tomer channel choice. Table 2 summarizes six basic
determinants: firm marketing efforts, channel attributes,
channel integration, social influence, situational variables,
and individual differences.

Marketing efforts. Knox (2005) and Ansari, Mela, and
Neslin (2005) have found that e-mails and catalogs both
influence channel choice; e-mails seem especially effec-
tive at channeling customers to the Internet. Various pro-
motions can also encourage customers to use a certain
channel (Burke 2002; Myers, Van Metre, and Pickersgill
2004; Teerling et al. 2005).

Channel attributes. Table 2 provides an extensive list of
channel attributes found to correlate with channel selec-
tion. Importantly, attributes play different roles depending
on the channel and stage of the customer decision process.
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For example, Verhoef, Neslin, and Vroomen (2005) found
that privacy concerns have a stronger impact on using the
Internet to purchase than on using a store. They also found
that enjoyment is an important determinant of searching a
catalog (i.e., customers like to browse through catalogs)
but does not influence their propensity to purchase from it.

Channel integration. Montoya-Weiss, Voss, and
Grewal (2003) as well as Bendoly and colleagues (2005)
have found that well-integrated channels encourage
desirable customer behaviors. For example, if the firm
allows products ordered on the Internet to be picked up at
the store, it encourages Internet users to use the store as
well. Burke (2002) pointed out that if the Internet pro-
motes the store by providing store location information,
it prompts customers to use the store.

Social influence. Verhoef, Neslin, and Vroomen
(2005) found that customers’ selection of channels is
influenced by the belief that people similar to them use
the channel. Keen and colleagues (2004) applied the
“social norm” construct from attitude theory. Nicholson,
Clarke, and Blakemore (2002), in field research, found
that a mother bought an outfit for her child at a bricks-
and-mortar store rather than from the Internet simply
because the higher effort required to use the store was
commensurate with the mother’s care for her child.

Situational factors. Nicholson, Clarke, and Blakemore
(2002) also identified five “situational factors” that can
determine channel selection: physical setting (weather,
crowding), social setting (shopping with friends), tempo-
ral issues (time of day, urgency of the purchase), task def-
inition (type of product; see also Burke 2002; Thomas
and Sullivan 2005a), and antecedent state (mood).

A few studies have focused on task definition.
Mathwick, Malhotra, and Rigdon (2002) hypothesized
that certain channels will be amenable to goal-directed
shopping tasks, whereas others are suited for experien-
tial tasks. A few papers have emphasized the role of the
type of product being purchased. Gupta, Su, and Walter
(2004) argued that search goods are more likely to be
bought on the Internet, whereas experience goods are
more likely to be purchased at a store. Mahajan,
Srinivasan, and Wind (2002) posited that digital, exist-
ing (not new-to-the-world), search, and customizable
products are more likely to be purchased on the Internet.
Inman, Shankar, and Ferraro (2004) posited that cus-
tomers develop category/channel associations based on
previous experience with buying category j on channel
k and the presumed assortment of category j in channel
k. They did not measure category/channel associations
directly but found that previous experience and assort-
ment factors determine channel usage. Kushwaha and
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TABLE 2
Determinants of Channel Selection

Determinant Variable References
Marketing E-mail Ansari et al. (2005); Knox (2005)

Catalog Ansari et al. (2005); Knox (2005); Kushwaha and Shankar (2005, 2006)

Incentives Myers et al. (2004); Burke (2002); Teerling et al. (2005), Kushwaha and Shankar (2006)
Channel determinants Ease of use Keen et al. (2004); Nicholson et al. (2002); Burke (2002); Montoya-Weiss et al. (2003); Teerling and

Huizingh (2005)
Price Keen et al. (2004); Jiang and Rosenbloom (2004); Verhoef et al. (2005); Burke (2002); Thomas and

Channel integration

Social influence
Situational factors

Individual differences

After-sales

Search convenience
Search effort
Information quality
Aesthetic appeal
Info. comparability
Service

Risk

Purchase effort
Negotiability
Speed of purchase
Privacy
Assortment

Enjoyment
Security
Channel category
associations
Ease moving from
Channel A to B
Subjective norm
Physical setting
Social setting
Temporal issues
Shopping task

Antecedent state
Demographics

Previous experience
Stage in life cycle

Sullivan (2005a); Morton et al. (2001); Ancarani and Shankar (2004); Pan et al. (2002); Tang and
Xing (2001); Teerling and Huizingh (2005)

Jiang and Rosenbloom (2004); Verhoef et al. (2005)

Verhoef et al. (2005)

Verhoef et al. (2005); Burke (2002); Gupta et al. (2004)

Montoya-Weiss et al. (2003); Teerling and Huizingh (2005)

Montoya-Weiss et al. (2003); Teerling and Huizingh (2005)

Verhoef et al. (2005); Gupta et al. (2004)

Verhoef et al. (2005); Burke (2002); Montoya-Weiss et al. (2003); Teerling and Huizingh (2005)

Verhoef et al. (2005); Montoya-Weiss et al. (2003); Gupta et al. (2004)

Verhoef et al. (2005); Keen et al. (2004)

Verhoef et al. (2005)

Verhoef et al. (2005); Burke (2002); Gupta et al. (2004)

Verhoef et al. (2005); Burke (2002)

Verhoef et al. (2005); Burke (2002); Bendoly et al. (2005); Teerling and Huizingh (2005);
Inman et al. (2004)

Verhoef et al. (2005); Nicholson et al. (2002); Teerling and Huizingh (2005);

Burke (2002); Montoya-Weiss et al (2003)

Inman et al. (2004); Kushwaha and Shankar (2005)

Montoya-Weiss et al. (2003)

Keen et al. (2004); Verhoef et al. (2005); Nicholson et al. (2002)

Nicholson et al. (2002)

Nicholson et al. (2002)

Nicholson et al. (2002)

Nicholson et al. (2002); Burke (2002); Mathwick et al. (2002); Gupta et al. (2004); Inman et al.
(2004); Thomas and Sullivan (2005a); Kushwaha and Shankar (2005)

Nicholson et al. (2002)

Gupta et al. (2004); Ansari et al. (2005); Verhoef et al. (2005); Inman et al. (2004); Kushwaha and
Shankar (2005); Pauwels and Dans (2001)

Keen et al. (2004); Meuter et al. (2000); Inman et al. (2004)

Thomas and Sullivan (2005a)

Shankar (2005) found that channel category associations
drive the choice of multichannel versus single channel
shopping.

Note that situational variables are distinct from chan-
nel attributes. Belk (1974, p. 157) defined situational
variables as “all those factors particular to a time and
place of observation which do not follow from a knowl-
edge of personal (intraindividual) or stimulus (choice
alternative) attributes.” Situational and nonsituational
variables can be related, as demonstrated by Inman,
Shankar, and Ferraro (2004), because the purchased
product is a situational variable (particular to a time and
place), but their theory is based on personal experience
and channel attributes (e.g., assortment).

Individual differences. Internet experience, which dif-
fers substantially across customers, is clearly a determi-
nant of Internet usage (Montoya-Weiss, Voss, and Grewal
2003), though demographics such as gender, age, educa-
tion, income, family size, and region also influence
choice (Ansari, Mela, and Neslin 2005; Gupta, Su, and
Walter 2004; Inman, Shankar, and Ferraro 2004;
Kushwaha and Shankar 2005; Verhoef, Neslin, and
Vroomen 2005), as does the stage in the customer life
cycle (Thomas and Sullivan 2005a).

In summary, there is ample evidence for six basic
determinants of channel selection, which is good news to
managers, because many of them are actionable. For
example, one situational variable is the purchase task. If
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the Internet tends to be used for gift purchasing, the firm
can offer features like free gift wrapping or gift cards.

Are There Clearly Defined
Channel Segments?

Because individual differences influence channel
choice, it is natural to suppose that there are clearly
defined channel segments. Keen and colleagues (2004)
posited four segments: “generalists” who care about all
issues, “formatters” who have particular channel prefer-
ences, “price sensitives” who care primarily about price
and select channels accordingly, and “experiencers” who
inertially tend to use the same channel they used the pre-
vious time. Thomas and Sullivan (2005a) identified five
such segments according to the impact of product type,
customer lifestyle, and price sensitivity on the con-
sumers’ channel choice. Knox (2005) found that cus-
tomers develop preferences for various channels over
time and that, in equilibrium, there are clearly defined
multichannel versus single-channel segments. Kushwaha
and Shankar (2006) found that distinct customer seg-
ments based on preferred channel(s) of shopping exist.

The preceding suggests that multichannel customer
segmentation exists, but researchers have not settled on a
single segmentation scheme. If managers want to pursue
a segmentation-based multichannel strategy, they should
use segmentation variables relevant to their product and
the actions they can take at the segment level. Thomas
and Sullivan (2005b) also indicated how, given a seg-
mentation of the market, better communication strategies
can be developed.

CHANNEL EVALUATION

The key questions revolve around the economic con-
tribution of each channel to the firm. Three studies inves-
tigate whether the addition of the Internet cannibalizes
sales from existing channels and find generally it does
not. If this finding turns out to be a generalization, it is
extremely important, because it suggests that multichan-
nel strategies are a vehicle for growth.

Deleersnyder and colleagues (2002) offered a time-
series analysis of whether the addition of an Internet ver-
sion of a newspaper took away from its circulation or
advertising growth rate or level. For most newspapers,
the introduction of an Internet channel had no impact on
any of the dependent variables. For example, of 67 news-
papers for which circulation data were available, the
parameter representing the impact of the Internet on
growth rate was negative 35 times and positive 32 times.
Of the 35 negative signs, 5 were statistically significant;
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of the 32 positive signs, 10 were significant. The number
of significant effects is too high (22%) for all to be Type
I errors. The authors elaborated that the newspapers that
suffered declines had high content overlap between the
hard copy and online versions. That is, the Internet will
not cannibalize sales, and might even enhance sales, if its
content is different than the incumbent channel, but if the
content is similar, there could be cannibalization.

Biyalogorsky and Naik (2003) examined the experi-
ence of Tower Records, which added an Internet channel
to accompany its bricks-and-mortar store channel. The
authors constructed a latent variables time-series model,
which modeled offline sales as a function of lagged offline
sales and current and lagged visits to the new Internet
channel. The coefficient for the impact of online visits on
offline sales was negative but not statistically significant.

Coelho, Easingwood, and Coelho (2003) investigated
62 U.K. financial services companies by creating a “sales”
measure consisting of customer acquisition, market share,
and sales growth and a “profit” measure consisting of cus-
tomer retention, profit, customer service, and cost control.
They found that multichannel companies enjoyed higher
sales levels but lower profits. Upon further examination,
though significant only at the 15% level, the authors also
found that the multichannel companies suffered especially
in terms of customer service and customer retention. In
other words, providing good, coordinated service is a chal-
lenge for multichannel companies, and a multichannel
offering may erode loyalty rather than enhance it.

The preceding suggests that (a) the addition of the
Internet may enhance total sales; but (b) if the Internet
completely duplicates the current channel, cannibaliza-
tion may occur, and though sales may increase, long-term
profits may decline due to decreases in service levels and
retention.

Five studies provide additional perspectives. Geyskens,
Gielens, and Dekimpe (2002) examined the stock market
response to a firm’s announcement of the addition of an
Internet channel for 98 European newspaper companies
and found that the Internet addition has a positive effect
on stock price. Lee and Grewal (2004) considered 83
retailers that adopted the Internet through the impact of
the speed of adoption on Tobin’s Q, a stock market—based
measure of firm performance. They found that faster
adoption of the Internet as a communication medium
enhances performance, but adoption for purchase has no
effect, except for firms with preexisting catalog opera-
tions. Evidently, the market was concerned that the addi-
tion of an Internet purchase channel might duplicate the
firms’ sales efforts. Ward (2001) studied the human capi-
tal consumers invest in learning to use a channel by con-
sidering the purchases of 10,000 consumers in a broad
variety of categories. He found relatively high correlations
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in human capital investments between the Internet and
direct (catalog) channels but lower correlations between
these channels and retail. That is, the Internet and catalogs
may be more directly substitutable and hence more open
to cannibalization. Chu, Chintagunta, and Vilcassim
(2005) analyzed the PC industry using an economic
model of pricing competition coupled with a consumer
demand model that includes choice of firm and channel.
The authors found for example that the retail channel is
especially valuable to Compaq and Hewlett-Packard and
that Dell’s exit from the retail channel was economically
justified. Srinivasan and Moorman (2005) found that the
ability of the effectiveness of CRM efforts is best enhanced
when the firm has moderate experience (not very high or
very low) in either bricks-and-mortar or online channels.
They argued for example that moderate bricks-and-mortar
experience provides a critical level of expertise without
the problems that can occur due to inertia or concerns
about channel cannibalization.

The above work provides an excellent start to evaluat-
ing the profit contribution of various channels. For
example, there is promising evidence that adding an
Internet channel increases company sales. However,
more research is needed. For example, none of the above
studies considers the role of marketing in determining
channel value and the nature of the contribution of each
channel in terms of acquisition versus retention.

ALLOCATING RESOURCES
ACROSS CHANNELS

For allocation decisions, the key issues are not only
how to invest marketing and other resources across chan-
nels but also which channels to employ. This area has
received little research attention, with two exceptions:
First, Verhoef and Donkers (2005) and Villanueva, Yoo,
and Hanssens (2003) both found the important result that
the long-term value of a customer differs depending on
the acquisition channel. This means that firms must bal-
ance this long-term value with the cost of acquisition in a
particular channel to allocate their acquisition funds
properly. Second, Kushwaha and Shankar (2006) have
investigated the allocation of resources across channel-
customer segments.

Verhoef and Donkers (2005) studied customers
acquired by an insurance company and found that the
channel by which the customer was acquired is associ-
ated with his or her retention and receptivity to future
cross-selling efforts. For example, the direct mail channel
led to customers who offered low retention rates and
were not receptive to cross-selling, Internet-acquired cus-
tomers yielded mixed results, and outbound telephone

and magazine acquisitions tended to have high retention
rates and were receptive to cross-selling. Thus, they pro-
vided clear evidence of a relationship between the acqui-
sition channel and subsequent customer behavior that can
be correlated with customer value.

Villanueva, Yoo, and Hanssens (2003) supported
Verhoef and Donkers’s (2005) finding that the quality of
an acquired customer differs by channel. They showed
how this finding, along with their finding that acquisition
costs differ substantially by channel, could be incorpo-
rated into an optimization model for allocating acquisi-
tion dollars across channels to maximize profit for a
given budget. The key equations are the profit function
and the customer acquisition function, as follows:

MaxIT = Tmyci(xx) — B, &)

Xk k
€= 0y + (5, — o )(1 — e P ©)
%}xk = B, (7)

where

m, = contribution per customer acquired through
channel £,

¢, = number of customers acquired through channel k,

s, = ceiling level—maximum number of customers
that could be acquired through channel £,

o, = number of customers acquired through channel k
even if the firm spends no money on it,

B, = efficiency parameter for the acquisition function,

x, = amount of money spent acquiring customers
through channel &, and

B = budget.

To maximize profits (Equation 5), acquisition expendi-
tures (x,) must be allocated correctly across channels.
Profit reflects the contribution per customer (im,) times
the number of customers acquired (c,) through each
channel. The acquisition function (Equation 6) translates
acquisition expenditures into the number of customers
acquired. Equation 7 provides the budget constraint.
Villanueva, Yoo, and Hanssens’s (2006) analysis provides
measures of the mys but not the acquisition function,
which would have to be estimated using previous data
(Reinartz, Thomas, and Kumar 2005) or judgmentally.
The authors illustrated their model using assumed values
for the parameters of the acquisition channel. They
showed, for example, that budget allocations differ sig-
nificantly according to differences in customer contribu-
tion and acquisition costs across channels.

Kushwaha and Shankar (2006) developed an approach
for optimal allocation of marketing efforts across multiple
channel-customer segments (based on different combina-
tions of channels of purchase). Their approach comprises
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FIGURE 3
The Potential Prisoner’s Dilemma
in Adding New Channels

The Potential Prisoner’s Dilemma in Adding New Channels

Firm B
Do Not Add Add
Status Quo | Firm B gains customers

Firms A and B compete
for customers on a
broader front and
possibly grow market.

Do Not Add

Firm A gains

Firm A Add
customers

three customer response models, the first for the probabil-
ity or timing of purchase, the second for frequency or
quantity of purchase, and the third for the monetary value
of purchase, and an optimization model. Their model
includes customer returns. They illustrated their model by
analyzing customer level purchase, cost, and marketing
promotional data on about 800,000 customers over a
2-year period for a large marketer of shoes and apparel
accessories across multiple channels, namely, the direct
mail, the store, and the Web. They estimated the market-
ing response models using a Markov Chain Monte Carlo
(MCMC) approach and solve the optimization model
using simulations. Their optimization model results indi-
cate that profits can be increased by realigning the current
marketing efforts across the different channel-customer
segments. In particular, they showed that more product
and promotional catalogs should be mailed to customers
who shop at all the three channels and to those who shop
at the store and direct mail channels and to those who
shop at the store and Web channels.

The preceding descriptions illustrate how optimal allo-
cation can work in a multichannel context. The necessary
information managers must have pertains to (a) the rela-
tionship between the investment and some desired out-
come (e.g., customer acquisition, customer retention) and
(b) the value of that outcome for the firm (e.g., the value
of a customer acquired through Channel X).

Another basic issue of resource allocation is what
channels the firms should employ. This depends not only
on the marginal contribution of a firm adding a channel
but on competitive response as well. For example, the
provision of multiple channels in the name of better cus-
tomer management may simply mask the harsh reality of
a prisoner’s dilemma, as illustrated in Figure 3. The stud-
ies reviewed in the Channel Evaluation section suggest
adding a channel increases a firm’s sales, thus supporting
the off-diagonal cells in Figure 3. The question is what
happens in the lower right cell. Firms might compete
more intensively and decrease prices while incurring
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higher channel costs. Alternatively, the proliferation of
channels may increase industry sales, possibly benefiting
all firms, or enhance opportunities for firm differentia-
tion. For example, Jindal and colleagues (2005) found
that when one firm uses a differentiation strategy and
another uses a low-cost strategy, they are more likely to
use multiple channels. See also our discussion of
Zettelmeyer (2000) below.

Competition in a multichannel environment has been
analyzed using game theoretic models. These models
often employ a Hotelling framework, where the con-
sumer utility function can be expressed as a function of
the “distance” of customer i from channel j, where dis-
tance represents the accessibility or availability of the
channel to the customer.

Based on this framework, Balasubramanian (1998)
analyzed competition between a direct marketing firm
and several bricks-and-mortar retailers and found that
when a direct marketing firm enters the market, each
bricks-and-mortar firm competes directly against that
channel rather than against its neighboring retailer. Pan,
Shankar, and Ratchford (2006) examined the case of a
bricks-and-mortar retailer competing against a pure-play
e-tailer when firms decide on price and level of service.
Their results show that if customer heterogeneity in will-
ingness to pay for service is sufficiently large compared
to heterogeneity in channel preference, the bricks-and-
mortar retailer provides better service at higher price and
earns greater profits than the pure-play e-tailer. Pan,
Shankar, and Ratchford (2002) began with a bricks-and-
mortar firm competing against a pure-play e-tailer. They
found that if the bricks-and-mortar firm can launch an
Internet channel perceived as superior to the pure-play
e-tailer (e.g., because of synergies between the Internet
channel and the bricks-and-mortar channel), the bricks-
and-mortar firm will launch the Internet channel, offer
more services, and charge higher prices than the pure-
play retailer. The authors found empirical support for the
pricing part of their hypothesis. Ancarani and Shankar
(2004) found that multichannel retailers have higher
average prices than pure e-tailers, regardless of whether
the price refers to the posted price or includes shipping
costs; similarly, for DVDs, Tang and Xing (2001) indi-
cated that multichannel retailers had significantly higher
prices than did pure e-tailers (14% on average).

COORDINATING CHANNEL STRATEGY

Our framework in Figure 1 suggests channel coordina-
tion can take two forms: (a) coordinating across channels
at a given stage in the customer decision process (e.g.,
should purchase prices be the same across channels?) or
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(b) coordinating across channels and across stages of the
customer decision process (e.g., profitably managing the
research shopper phenomenon).

The degree of coordination can range from the com-
plete separation of channels to full coordination. For
example, some firms may treat their Internet operations
essentially as a separate company, whereas others might
coordinate their Internet and bricks-and-mortar store
operations fully by using the Internet as a search service
to funnel customers into the store (see Gulati and Garino
2000). There are several benefits and costs to coordina-
tion; we start with the potential benefits:

economies of scale (e.g., order fulfillment),
ability to differentiate offerings by channel
(Zettelmeyer 2000),

e higher margins by avoiding channel conflict and
possibly charging higher prices (Tang and Xing
2001; Zettelmeyer 2000),

e Dbetter information about customers (Stone, Hobbs,
and Khaleeli 2002),
improved intraorganizational communication,
reinforced relationship between the customer and
the firm,

e prevention of channel partners from becoming
competitors,

e higher entry barriers (new entrants must have sev-
eral coordinated channels),

e better service levels (Sousa and Voss 2004; Stone,
Hobbs, and Khaleeli 2002),

e decreased potential for channel conflict because
efforts are coordinated and agreed upon across
channels (Berger, Lee, and Weinberg in press), and

e ability to compensate one channel’s weakness with
another channel’s strength (Achabal et al. 2005).

The costs of channel coordination include the following:

e Jloss of strategic flexibility (especially with regard
to newly emerging channels),

e large capital investments (e.g., information tech-
nology to obtain a single view of the customer),

e increased fixed costs to provide coordinated activi-
ties such as service (e.g., management coordination
time; Sousa and Voss 2004),

e decreased incentives for non-owned intermediaries
and partners,

e increased expertise needed to manage the different
channels, and

e inability to move quickly in the marketplace.

Coordination at One Stage of
the Customer Decision Process

Should the firm charge the same price in each chan-
nel? Managers often refer to this in terms of “channel

price integrity.” A compelling reason to offer different
prices is price discrimination. If an Internet shopper is
less price sensitive than a traditional store shopper, the
firm should charge lower prices in the traditional store;
research already suggests price sensitivity is lower online
than offline (e.g., Lynch and Ariely 2000; Shankar,
Rangaswamy, and Pusateri 2001).

Shoppers may find a multiprice strategy policy con-
fusing and unfair, and competitors can subvert the policy
by positioning themselves as price consistent across
channels and offering lower prices than those available
at the firm’s store. However, there are at least three ways
a firm can charge different prices across channels. First,
a manufacturer may charge the same price across chan-
nels, but a bricks-and-mortar retailer may choose to dis-
count the product, effectively lowering prices in that
channel. Second, firms can add surcharges for the use of
certain channels. For example, an airline can sell tickets
through its Web site, call center, bricks-and-mortar
travel agents, and online travel agents. Although it main-
tains the same ticket price across channels, the net price
is higher if the customer uses a value-added channel, for
example, a $10 fee might be added for the service pro-
vided by a live agent on the telephone. The airline might
communicate this clearly when customers contact its
call center, both in the interest of perceived fairness as
well as the desire to save costs by encouraging cus-
tomers to use the Internet.”> Third, a manufacturer can
sell different products in different channels, so prices are
not directly comparable.

In conclusion, there are good reasons to suspect firms
may want to charge different prices across channels, but
research is needed to examine the extent to which this
occurs, why it occurs, and what mechanisms firms use
most effectively to achieve price differences.

Berger, Lee, and Weinberg (in press) offered an opti-
mization model to analyze how a firm should coordinate
its communication expenditures between the Internet and
other channels. They considered three strategies: (a)
“separation,” in which the Internet is completely sepa-
rate, such as with an independent distributor; (b) “partial
integration,” in which the firm considers the Internet a
separate entity but is willing to pay some of its advertis-
ing cost; and (c) “full integration,” in which the firm con-
siders the Internet completely a part of its own operation.
The authors developed separate optimization formula-
tions for each scenario. Although they did not estimate
the response functions that drive this analysis, using plau-
sible values for the parameters, they found that full inte-
gration is more profitable than partial integration, which
in turn is more profitable than separation. This finding is
intriguing, but additional work needs to determine if it
generalizes, both theoretically and empirically.
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TABLE 3
Research Shopping

Percentage of Customers

Browsing Channel — Purchase Channel Who Utilize Each Pattern

Catalog Internet 11
Catalog Retail 19
Internet Catalog 6
Internet Retail 43
Retail Catalog 5
Retail Internet 16

SOURCE: DoubleClick (2004a).

Coordination Across Channels and
Stages of the Decision Process

Zettelmeyer (2000) considered channel coordination
between the Internet and an offline channel when firms
can decide on the pricing (relevant for purchase) and the
level of information provided (relevant for search). His
theme is that information provision is a means for firms
to differentiate, which leads to different levels of infor-
mation provided across firms and channels. For example,
if a medium number of customers have access to the
Internet (e.g., many but not all customers prefer to use the
Internet for shopping), firms adopt the same information
and pricing strategy in both channels but differentiate
themselves in terms of the information they provide, as
well as price.

Zettelmeyer’s (2000) analysis shows that the existence
of two channels, heterogeneous customer preferences,
and two stages in the consumer decision process (search
and purchase) provides firms with the flexibility to dif-
ferentiate themselves. This very encouraging result relies
on a sensible basic intuition, but empirical testing of the
theory would be a welcome addition to the literature.

Another issue that has attracted significant attention is
the research shopper phenomenon. In Table 3, we provide
data on the frequency with which research shoppers use
various channels for their search and purchase
(DoubleClick 2004a). The table suggests that the most
common link pertains to using the Internet for search and
then buying at the retailer store—43% of all research
shoppers follow this route. In fact, a survey conducted by
the Dieringer Group estimated that “83.4 million U.S.
consumers made offline purchases influenced by online
information in 2004 (CrossMedia Services 2006). Van
Baal and Dach (2005) found that 20.4% of offline pur-
chases took place after the customer had consulted the
Web site of a different retailer but that the reverse process
was a bit more common—?24.6% of online purchases
took place after the consumer had consulted an offline
channel of a different retailer.
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Research shopping presents both an opportunity and a
concern. The opportunity relates to the firm’s ability to
encourage customers to search on its Web site and then
use that site to direct the customer to the retail store. Once
in the store, the customer has lower service demands and
can more readily be exposed to cross-selling. However,
the concern is that the customer will use Firm A’s Web site
for search but purchase from Firm B’s store. For single-
channel Internet retailers, the concern is particularly acute
because they offer no store to which they can route the
customer.

Verhoef, Neslin, and Vroomen (2005) delineated three
factors that contribute to research shopping: (a) channel
attributes, (b) lack of lock-in, and (c) cross-channel syn-
ergy. Channel attributes may cause research shopping
because the Internet may be perceived as superior in
terms of search-related attributes, such as ease of com-
paring prices, whereas the store might be perceived as
better in its purchase-related attributes, such as speed of
obtaining the product. Lock-in refers to the ability of a
channel, separate from its attributes, to hold on to the
consumer for both search and purchase and might be con-
sidered an inertial or one-stop shopping effect. Verhoef,
Neslin, and Vroomen found that the Internet has a very
low lock-in, whereas the store channel has very high
lock-in. Finally, cross-channel synergy means that the
customer has higher utility from searching on Channel A
and buying on Channel B, apart from the obvious chan-
nel attributes. For example, searching on the Internet
before going to the store may enable the customer to
learn about trading off product attributes and hence make
him or her better able to select the right product when in
the store. Verhoef, Neslin, and Vroomen found cross-
channel synergy between the Internet and store, but it
was not highly significant.

One approach to managing research shopping is to
employ an information-only Web site that is highly inte-
grated with the store (Bendoly et al. 2005). Teerling et al.
(2005) uncovered some important findings in reference to
this strategy; more Web site visits initially are associated
with fewer store visits (possibly due to the consumer
searching at various Web sites), but eventually, more Web
site visits translate into more store visits. Teerling and
Huizingh (2005) also found that online and store satisfac-
tion reinforce each other and lead to more store and Web
loyalty. In turn, these loyalties reinforce each other, such
that the more loyal the customer is to the Web site, the
more loyal he or she becomes to the store. These loyalties
then translate into higher sales levels. The search-only
Internet/purchase store strategy can work as exhibited by
Teerling’s findings, but it would be risky in an environ-
ment in which most competitors’ Web sites provide both
information and the ability to make purchases.
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Managing Channel Conflict
With Channel Partners

When coordinating channels, firms also must consider
coordinating with channel partners, especially firms that
sell through intermediaries. One important coordination
issue in this case is the collection and integration of cus-
tomer data. Adding direct channels can have significant
impact on intermediaries, such as in the air travel market,
in which the advent of the Internet channel led to direct
sales by airlines, and decreased sales by travel agents.
A firm’s use of both its own and independent channels
is also referred to as “concurrent” channel use. Concurrent
channels can benefit customers, but they also might cre-
ate conflict through intrabrand competition between
independent and direct channels. Vinhas and Anderson
(2005) studied the use of concurrent channels in a B2B
setting and showed that when the products are highly
standardized, customer behavior is variable, and product
lines tend to be purchased as a group, firms are less likely
to use concurrent channels. The effect of multichannel
customer systems on multichannel conflict, and its resul-
tant impact on channel and firm performance, has
received no attention (Rangaswamy and van Bruggen
2005), though it is important to know how firms can mit-
igate such potential channel conflict problems, such as
through incentive structures or offering different product
lines in different channels (e.g., Vinhas and Anderson
2005).

SUMMARY

In summary, we have (a) identified five key challenges
practitioners face in multichannel customer management,
(b) proposed a framework that links the challenges
together and provides a conceptual structure of the field,
and (c) summarized the knowledge base that academic
research has generated to date about the five challenges.
The five challenges we identify are as follows:

data integration,

understanding customer behavior,
channel evaluation,

allocating resources across channels, and
coordinating channel strategies.

The framework in Figure 1 shows how the challenges are
interrelated: Data integration enables managers to under-
stand consumer behavior and evaluate channel perfor-
mance. This in turn provides the means to formulate
strategy, particularly as it pertains to channel coordination
and resource allocation. An important contribution of the

framework is that it marries consumer and firm decision
processes, which means that multichannel customer man-
agement entails managing customers as they progress
through their decision process and using channels to
enhance each stage of that process.

For each of the five challenges, we have generated sev-
eral key research questions. In Table 4, we summarize the
extent of research progress in each and provide brief sum-
mary comments. Note that most of the research to date
has focused on three main channels: catalogs, bricks-and-
mortar stores, and the Internet. Clearly there is a need in
all the areas listed in Table 4 to consider more channels,
ranging from bank ATMs to telemarketing to direct sell-
ing, and in fact to develop a typology for organizing the
many types of channels.

As we suggest with Table 4, most research has been
conducted to understand customer behavior. We have a
good idea of what determines channel choice and a gen-
eralization that multichannel customers buy more. We just
do not know why—is it enhanced loyalty, self-selection of
desirable customers, or increased marketing exposure?
There is evidence to support each hypothesis, but no
definitive conclusions can be drawn at this time.

Table 4 also suggests that data integration is the least
researched area. Ironically, integration is where compa-
nies are probably spending the most money and may be
the most concerned. One study suggests IT investments
for CRM can pay off (Zahay and Griffin 2002), but that
work does not consider CDI specifically. Our model, if
parameterized, could help managers decide about the
optimal level of data integration; we also highlight that a
single view of 100% of the firm’s customers may not be
optimal. Another issue is measuring customer activity
with competitors’ channels. See Du, Kamakura, and
Mela (2005) for promising work on measuring cus-
tomers’ total purchase activity with competitors across all
channels. It may be possible to adopt their method to
search, after-sales, as well as purchase, and to specific
channels.

Allocating resources across channels also has not
received much attention, though good work has been
conducted that could form the basis for optimal alloca-
tion across channels for acquisition.

Channel evaluation and coordinating channel strategies
have received more attention than data integration and
resource allocation but less than understanding consumer
behavior. Adding an Internet channel may not completely
cannibalize other channel sales, but the related studies
need further development and should include variables
such as the impact of marketing. Channel coordination has
received its attention particularly in the area of research
shopping. We know, for example, that this phenomenon
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TABLE 4
Summary
Challenge Topic Research Progress® Comments
Data integration Does integration pay off? ok Some indication that customer relationship management
(CRM) IT pays off, but no study of customer data
integration (CDI).
What is an acceptable amount of * No formal research; see Equations 1-4 for framework.
integration?
What data should be integrated? * No formal research.
What activities benefit from integration? ok Some evidence that cross-selling benefits.
Understand consumer Impact on brand loyalty ok Mixed results regarding impact of multichannel.
behavior
Does multichannel grow sales? Hdk Clear generalization that multichannel customer
buys more.
What determines channel choice? HdkK Much research on attributes, situational factors, etc.
See Table 2.
Are there channel segments? ok Segmentation definitely exists, but no universal scheme.
Do consumers decide by channel or firm? * No formal research.
Channel evaluation What is the contribution of an additional Hdk Appears Internet usually does not cannibalize other
channel? channels.
What is the contribution of each channel? * Initial work suggestions contribution varies by channel
and firm.
What channels synergize best with ok Some findings that Internet and store can synergize.
others?
Allocating resources ~ Which channels should the firm employ? * No formal research
across channels
How do we allocate marketing across * Some methodological studies; no substantive
channels? generalizations.
What determines equilibrium channel ® Little formal research—is it a prisoner's dilemma?
structure
Coordinating channel ~ Should channels be independent or ok Some work suggests integration is better, but not
strategies integrated? definitive.
‘Which aspects should be integrated? ok Some related work but no clear conclusions.
Should prices be consistent across * May be opportunity for price discrimination. More
channels? research needed.
How do we develop channel synergy? ok Promotions and information available in Channel A —
purchase in Channel B may work.
Use channels to segment or for different ® No formal research
functions?
How do we manage research shopping? Hdk Can change channel attributes, achieve lock-in, use
promotions.

a. Amount of research progress made regarding each topic, ranging from one to potentially five stars.

exists (Table 3), and some evidence suggests that the
search-Internet — buy-store route is the most common
research shopper consumer strategy. We also have some
idea about the determinants of research shopping (per-
ceived attributes, lack of channel lock-in especially for the
Internet, and perceived consumer synergies between
searching on one channel and buying on another).

In conclusion, there are plenty of challenges and
issues to be investigated by academics. The academic
world has begun to make good progress toward answer-
ing some of these questions, but much work remains.
Researchers need to investigate the issues identified in
this article and generalize findings across a variety of
industries, including retail, B2B, and services. This arti-
cle, we hope, will serve to stimulate that research.

NOTES

1. These functions are adapted from Blattberg and Deighton (1996).
We believe the assumption of decreasing returns is reasonable, but it is
an assumption. For evidence of decreasing returns of customer acquisi-
tion rate, customer duration, and profitability with respect to marketing
expenditures, see Reinartz, Thomas, and Kumar (2005).

2. We thank an anonymous reviewer for this insight.

REFERENCES

Achabal, Dale D., Melody Badgett, Julian Chu, and Kirthi Kalyanam
(2005), Cross-Channel Optimization (report distributed by IBM
Institute for Business Value). Somers, NY: IBM Global Services.

Ancarani, Fabio and Venkatesh Shankar (2004), “Price Levels and Price
Dispersion within and across Multiple Retailer Types: Further

Downloaded from jsr.sagepub.com at Texas A&M University - Medical Sciences Library on October 28, 2015


http://jsr.sagepub.com/

110  JOURNAL OF SERVICE RESEARCH / November 2006

Evidence and Extension,” Journal of the Academy of Marketing
Science, 32 (2), 176-87.

Ansari, Asim, Carl Mela, and Scott Neslin (2005), “Customer Channel
Migration,” Paper Series No. 13, working paper, Teradata Center,
Duke University, Durham, NC.

Ariely, Dan, John Lynch, and Youngme Moon (2002), “Taking Advice
from Smart Agents: The Advice Likelihood Model,” paper pre-
sented at Marketing Science Institute/Duke Joint Conference on
Customer Relationship Management, Durham, NC, January.

Balasubramanian, Sridhar (1998), “Mail versus Mall: A Strategic Analysis
of Competition between Direct Marketers and Conventional
Retailers,” Marketing Science, 17 (3), 181-95.

Belk, Russell (1974), “An Exploratory Assessment of Situational
Effects in Buyer Behavior,” Journal of Marketing Research, 11
(May), 156-63.

Bendoly, Elliot, James D. Blocher, Kurt M. Bretthauer, Shankar
Krishnan, and M. A. Venkataramanan (2005), “Online/In-Store
Integration and Customer Retention,” Journal of Service Research,
7 (4), 313-27.

Berger, P. D., J. Lee, and B. D. Weinberg (in press), “Optimal Cooperative
Advertising Integration Strategy for Organizations Adding a Direct
Online Channel,” Journal of the Operational Research Society.

Biyalogorsky, Eyal and Prasad Naik (2003), “Clicks and Mortar: The
Effect of Online Activities on Offline Sales,” Marketing Letters, 14,
21-32.

Blattberg, Robert C. and John Deighton (1996), “Manage Marketing by
the Customer Equity Test,” Harvard Business Review, 74 (July-
August), 136-44.

, Byung-do Kim, and Scott A. Neslin (2006), Database
Marketing. Manuscript in preparation.

Boulding, William, Richard Staelin, Michael Ehret, and Wesley J.
Johnston (2005), “A Customer Relationship Management
Roadmap: What Is Known, Potential Pitfalls, and Where to Go,”
Journal of Marketing, 69 (4), 155-66.

Burke, Raymond R. (2002), “Technology and the Customer Interface:
What Consumers Want in the Physical and Virtual Store,” Journal
of the Academy of Marketing Science, 30, 411-32.

CDI Institute (2004), Customer Data Integration: Market Review and
Forecast for 2005-2006. December. Burlingame, CA: CDI Institute.

Chu, Junhong, Pradeep K. Chintagunta, and Naufel J. Vilcassim (2005),
“Assessing the Economic Value of Distribution Channels: An
Application to the PC Industry,” working paper, Graduate School of
Business, University of Chicago.

Coelho, Filipe, Chris Easingwood, and Arnaldo Coelho (2003),
“Exploratory Evidence of Channel Performance in Single vs.
Multiple Channel Strategies,” International Journal of Retail and
Distribution Management, 31 (11), 561-73.

CrossMedia Services (2006), “Outlook for Web-to-Store Shopping Seen
as Stronger than Online E-Commerce,” http://www.crossmediaservices
.com/pr_17.html.

Danaher, Peter J., Isaac W. Wilson, and Robert A. Davis (2003), “A
Comparison of Online and Offline Consumer Brand Loyalty,”
Marketing Science, 22, 461-76.

Deleersnyder, Barbara, Inge Geyskens, Katrijn Gielens, and Marnik G.
Dekimpe (2002), “How Cannibalistic Is the Internet Channel?”
International Journal of Research in Marketing, 19 (4), 337-48.

DoubleClick (2004a), Holiday 2003 Shopping Study. New York:
DoubleClick.

(2004b), Retail Details: Best Practices in Multi-channel
Integration. March. New York: DoubleClick.

Du, Rex Y., Wagner A. Kamakura, and Carl F. Mela (2005), “Size and
Share of Customer Wallet,” working paper, Terry College of
Business, University of Georgia, Athens.

Geyskens, Inge, Katrijn Gielens, and Marnik G. Dekimpe (2002), “The
Market Valuation of Internet Channel Additions,” Journal of
Marketing, 66 (2), 102-19.

Gulati, Ranjay and Jason Garino (2000), “Get the Right Mix of Bricks
and Clicks,” Harvard Business Review, 78 (3), 107-14.

Gupta, Alok, Bo-Chiuan Su, and Zhiping Walter (2004), “An Empirical
Study of Consumer Switching from Traditional to Electronic
Channels: A Purchase-Decision Process Perspective,” International
Journal of Electronic Commerce, 8 (3), 131-61.

Inman, Jeffery J., Venkatesh Shankar, and Rosellina Ferraro (2004),
“The Roles of Channel-Category Associations and Geodemographics
in Channel Patronage Decision,” Journal of Marketing, 68 (April),
51-71.

Jiang, Pingjun and Bert Rosenbloom (2004), “Customer Intention to
Return Online: Price Perception, Attribute-Level Performance, and
Satisfaction Unfolding over Time,” European Journal of Marketing,
39 (1/2), 150-74.

Jindal, Rupinder P., Werner Reinartz, Manfred Krafft, and Wayne D.
Hoyer (2005), “Determinants of the Variety of Routes to Market,”
working paper, INSEAD, Fontainebleau, France.

Keen, Cherie, Martin Wetzels, Ko de Ruyter, and Richard Feinberg
(2004), “E-Tailers versus Retailers. Which Factors Determine
Consumers Preferences,” Journal of Business Research, 57, 685-95.

Knott, Aaron I., Andrew Hayes, and Scott A. Neslin (2002), “Next-
Product-to-Buy Models for Cross-Selling Applications,” Journal of
Interactive Marketing, 16 (3), 59-75.

Knox, George (2005), “Modeling and Managing Customers in a
Multichannel Setting,” working paper, Wharton School,
Philadelphia.

Kumar V. and Rajkumar Venkatesan (2005), “Who Are Multichannel
Shoppers and How Do They Perform? Correlates of Multichannel
Shopping Behavior,” Journal of Interactive Marketing, 19 (Spring),
44-61.

Kushwaha, Tarun L. and Venkatesh Shankar (2005), “Multichannel
Shopping Behavior: Antecedents and Implications for Channel and
Customer Equity,” working paper, Texas A&M University, College
Station.

and (2006), “Optimal Multichannel Allocation of
Marketing Efforts,” working paper, Texas A&M University, College
Station.

Lee, Ruby P. and Rajdeep Grewal (2004), “Strategic Responses to New
Technologies and Their Impact on Firm Performance,” Journal of
Marketing, 68 (October), 157-71.

Lynch, John and Dan Ariely (2000), “Wine Online: Search Costs Affect
Competition on Price, Quality, and Distribution,” Marketing
Science, 19 (1), 83-103.

Mahajan, Vijay, Raji Srinivasan, and Jerry Wind (2002), “The Dot.com
Retail Failures of 2000: Were There Any Winners?” Journal of the
Academy of Marketing Science, 30 (4), 474-86.

Mathwick, Charla, Naresh K. Malhotra, and Edward Rigdon (2002),
“The Effect of Dynamic Retail Experiences on Experiential
Perceptions of Value: An Internet and Catalog Comparison,”
Journal of Retailing, 78, 51-60.

Meuter, Matthew L., Amy L. Ostrom, Robert I. Roundtree, and Mary Jo
Bitner (2000), “Self-Service Technologies: Understanding Customer
Satisfaction with Technology-Based Service Encounters,” Journal
of Marketing, 64 (July), 50-64.

Montoya-Weiss, Mitzi M., Glenn B. Voss, and Dhruv Grewal (2003),
“Determinants of Online Channel Use and Overall Satisfaction with
a Relational Multichannel Service Provider,” Journal of the
Academy of Marketing Science, 31 (4), 448-58.

Morton, Fiona Scott, Florian Zettelmeyer, and Jorge Silva-Risso
(2001), “Internet Car Retailing,” Journal of Industrial Economics,
49 (4), 501-19.

Myers, Joe, Evan Van Metre, and Andrew Pickersgill (2004), “Steering
Customers to the Right Channels,” McKinsey Quarterly: McKinsey
on Marketing, 4, 36-47.

Nicholson, Michael, Ian Clarke, and Michael Blakemore (2002), “One
Brand, Three Ways to Shop: Situational Variables and Multichannel
Consumer Behavior,” International Review of Retail, Distribution
and Consumer Research, 12 (2), 131-48.

Pan, Xing, Venkatesh Shankar, and Brian T. Ratchford (2002), “Price
Competition between Pure Play vs. Bricks-and-Clicks E-Tailers:

Downloaded from jsr.sagepub.com at Texas A&M University - Medical Sciences Library on October 28, 2015


http://jsr.sagepub.com/

Analytical Model and Empirical Analysis,” Advances in Microeco-
nomics: Economics of the Internet and e-Commerce, 11, 29-62.

. , and (2006), “Internet vs. Bricks-and-Mortar
Retail Competition in Price and Service,” working paper, Texas
A&M University, College Station.

Pauwels, Koen and Enrique Dans (2001), “Internet Marketing the
News: Leveraging Brand Equity from Marketplace to Marketspace,”
Brand Management, 8 (4&5), 303-14.

Payne, Adrian and Pennie Frow (2005), “A Strategic Framework for
Customer Relationship Management, Journal of Marketing, 69 (4),
167-76.

Rangaswamy, Arvind and Gerrit van Bruggen (2005), “Opportunities
and Challenges in Multichannel Marketing: An Introduction to the
Special Issue,” Journal of Interactive Marketing, 19 (2), 5-11.

Reinartz, Werner, Jacquelyn S. Thomas, and V. Kumar (2005),
“Balancing Acquisition and Retention Resources to Maximize
Customer Profitability,” Journal of Marketing, 69 (January), 63-79.

Ridgby, Darrel K. and Dianne Leidingham (2005), “CRM Done Right,”
Harvard Business Review, 82 (11), 118-29.

Shankar, Venkatesh, Arvind Rangaswamy, and Michael Pusateri (2001),
“The Online Medium and Customer Price Sensitivity,” working
paper, Pennsylvania State University, University Park.

, Amy K. Smith, and Arvind Rangaswamy (2003), “The
Relationship between Customer Satisfaction and Loyalty in Online
and Offline Environments,” International Journal of Research in
Marketing, 20 (2), 153-75.

Sousa, Rui and Christopher A. Voss (2004), “Service Quality in Multi-
channel Services Employing Virtual Channels,” working paper,
London Business School.

Srinivasan, Raji and Christine Moorman (2005), “Strategic Firm
Commitments and Rewards for Customer Relationship Management
in Online Retailing,” Journal of Marketing, 69 (4), 193-200.

Stone, Merlin, Matt Hobbs, and Mahnaz Khaleeli (2002),
“Multichannel Customer Management: The Benefits and
Challenges,” Journal of Database Marketing, 10 (1), 39-52.

Tang, Fang-Fang and Xiaolin Xing (2001), “Will the Growth of Multi-
channel Retailing Diminish the Pricing Efficiency of the Web?”
Journal of Retailing, 77, 319-33.

Teerling, Marije L. and Eelko K. R. E. Huizingh (2005), “The Comple-
mentarity between Online and Offline Consumer Attitudes and
Behaviour,” working paper, University of Groningen, the Netherlands.

, Erjen van Nierop, Peter S. H. Leeflang, and Eelko K. R. E.
Huizingh (2005), “The Impact of an Informational Web Site on
Offline Consumer Purchases,” working paper, University of
Groningen, the Netherlands.

Thomas, Jacquelyn S. and Ursula Y. Sullivan (2005a), “Investigating
Best Customers in a Multi-channel Setting,” working paper, Medill
School, Northwestern University, Evanston, IL.

and (2005b), “Managing Marketing Communications
with Multichannel Customers,” Journal of Marketing, 69 (4),
239-51.

Van Baal, Sebastiaan and Christian Dach (2005), “Free Riding and
Customer Retention across Retailers Channels,” Journal of
Interactive Marketing, 19 (2), 75-85.

Verhoef, Peter C. and Bas Donkers (2005), “The Effect of Acquisition
Channels on Customer Loyalty and Cross-Buying,” Journal of
Interactive Marketing, 19 (2), 31-43.

Verhoef, Peter C., Scott A. Neslin, and Bjorn Vroomen (2005),
“Browsing versus Buying: Determinants of Customer Search and
Buy Decisions in a Multi-channel Environment,” working paper,
University of Groningen, the Netherlands.

Villanueva, Julian, Shijin Yoo, and Dominique M. Hanssens (2003),
“The Impact of Marketing-Induced vs. Word-of-Mouth Customer
Acquisition on Customer Equity,” working paper no. 516, IESE
Business School, University of Navarra, Barcelona, Spain.

Vinhas, Alberto Sa and Erin Anderson (2005), “How Potential Channel
Conflict Drives Channel Structure: Concurrent (Direct and Indirect)
Channels,” Journal of Marketing Research, 42 (4), 496-504.

Neslin et al. / MULTICHANNEL CUSTOMER MANAGEMENT 111

Wallace, David W., Joan L. Giese, and Jean L. Johnson (2004),
“Customer Retailer Loyalty in the Context of Multiple Channel
Strategies,” Journal of Retailing, 80, 249-63.

Ward, Michael R. (2001), “Will Online Shopping Compete More
with Traditional Retailing or Catalog Retailing?” Netnomics, 3 (2),
103-17.

Wright, April (2002), “Technology as an Enabler of the Global
Branding of Retail financial Services,” Journal of International
Marketing, 10 (2), 83-98.

Yates, Simon (2001), “Integrating Financial Channels,” The Forrester
Report, August, Forrester Research Inc., Cambridge, MA.

Zahay, Debra and Abbie Griffin (2002) “Are Customer Information
Systems Worth It? Results from B2B Services,” Report No. 02-113,
Marketing Science Institute, Cambridge, MA.

Zettelmeyer, Florian (2000), “Expanding to the Internet: Pricing and
Communications Strategies When Firms Compete on Multiple
Channels,” Journal of Marketing Research, 37 (August), 292-308.

Scott A. Neslin is the Albert Wesley Frey Professor of
Marketing at the Tuck School of Business, Dartmouth College.
His research interests include database marketing, sales promo-
tion, and market response modeling. In the database marketing
area, he has worked on topics related to multichannel customer
behavior, customer churn, and cross-selling. He is an area edi-
tor at Marketing Science and a member of the editorial boards
of Journal of Marketing Research, Journal of Marketing, and
Marketing Letters.

Dhruv Grewal (PhD, Virginia Tech) is the Toyota Chair in
Commerce and Electronic Business and a professor of market-
ing at Babson College. He is currently coeditor of the Journal
of Retailing (oldest marketing journal, 2001 to the present). His
research and teaching interests focus on e-business, retailing,
global marketing, pricing, and value-based marketing strate-
gies. He was awarded the 2005 Lifetime Achievement in
Behavioral Pricing Award (Fordham University, November
2005). He is a distinguished fellow of the Academy of Marketing
Science. He has coauthored Marketing Research (Houghton
Mifflin, 2004, 2007). He is currently working on writing
Marketing (McGraw-Hill).

Robert Leghorn is the vice president of market research for ING
Life Insurance and Annuity Company in the United States. He
has more than 20 years of experience in the financial services
industry. He graduated from Trinity College in Hartford,
Connecticut, and was instrumental in establishing the ING
Center for Financial Services at the University of Connecticut.

Venkatesh Shankar is a professor of marketing and Coleman
Chair in Marketing at Mays Business School, Texas A&M
University. His research areas include e-business, competitive
strategy, international marketing, branding, pricing, innovation
management, and supply chain management. His research has
been published in Journal of Marketing Research, Marketing
Science, Management Science, Strategic Management Journal,
Journal of Marketing, and Journal of Retailing. He is coeditor
of Journal of Interactive Marketing; an associate editor of
Management Science; and is on the editorial boards of Marketing
Science, International Journal of Research in Marketing, Journal
of Retailing and Journal of the Academy of Marketing Science.

Downloaded from jsr.sagepub.com at Texas A&M University - Medical Sciences Library on October 28, 2015


http://jsr.sagepub.com/

112 JOURNAL OF SERVICE RESEARCH / November 2006

Marije L. Teerling is a PhD student at the Department of
Marketing, Faculty of Economics, University of Groningen.
Her research focuses on determining the effectiveness of Web
sites on an individual customer level.

Jacquelyn S. Thomas is an associate professor in the Integrated
Marketing Communications (IMC) Department at Northwestern
University. She earned a PhD in marketing in 1997, an MS in
marketing in 1996, and a BA in mathematics in 1991, all from
Northwestern University. Her research interests are in the areas
of customer relationship management, database and direct mar-
keting, and statistical modeling of the customer life cycle. She
has written a book titled Customer Equity and articles that
appeared in the Journal of Marketing Research, Journal of

Marketing, Harvard Business Review, and the Journal of
Service Research.

Peter C. Verhoef is a professor of marketing at the Department
of Marketing, Faculty of Economics, University of Groningen,
the Netherlands His research interests concern customer man-
agement, customer loyalty, multichannel issues, category man-
agement, and buying behavior of organic products. His
publications have appeared in journals such as Journal of
Marketing, Journal of Marketing Research, Marketing Science,
and Journal of Retailing. He is an editorial board member
of the Journal of Marketing, Journal of Service Research,
International Journal of Electronic Commerce and the Journal
of Retailing.

Downloaded from jsr.sagepub.com at Texas A&M University - Medical Sciences Library on October 28, 2015


http://jsr.sagepub.com/


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /SyntheticBoldness 1.000000
  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


