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Abstract

Do online and offline data collection methods yield different attribute preferences in an importance-rating task and a choice-based
conjoint analysis task? This question is addressed in a field study designed to identify promising attributes for a new generation of wireless
telephone handsets in an actual product development context. No practical differences in attribute preferences were observed between data
collection methods when attribute preferences were measured using a direct importance-rating question. However, significant differences in
attribute preferences were observed between the methods in the choice-based conjoint analysis task. Moreover, the online data collection
method was judged superior to a traditional offline (paper-and-pencil) method on the basis of internal consistency and predictive (face)
validity. These findings support the use of Internet/Web-enabled technology for conjoint analysis data collection. Other implications for

research practice are discussed.
© 2003 Elsevier Inc. All rights reserved.
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1. Introduction

Online market research using Internet/Web-enabled tech-
nology has captured the eye and imagination of marketing
managers and researchers alike (Miller and Dickson, 2001).
The prevalence of Internet/Web-enabled data collection is
noticeably evident in new product research. It is estimated
that new product research applications (including concept
testing and conjoint analysis) account for the highest per-
centage (31%) of revenues among all types of online
research (American Demographics, 2001). In particular,
applications of conjoint analysis—the foremost technique
for assessing attribute preferences in product development
efforts (Crawford and Di Benedetto, 2003; Wittink and
Cattin, 1989; Wittink et al., 1994)—are utilizing Internet/
Web-enabled technology with increasing frequency. By one
estimate, Internet-based conjoint analysis accounts for 40%
to 50% of all conjoint analysis applications (Orme, 2001).

The union of Internet/Web-enabled technology with the
technique of conjoint analysis in the product development
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arena is understandable. For the better part of the past
decade, computer-aided interviewing has grown in popular-
ity along with software advances necessary for conducting
conjoint analysis studies in a computer-mediated environ-
ment (Sawtooth Software, 1999; Salzman and MacElroy,
1999). It was a modest step in an evolutionary sense to
progress from traditional paper-and-pencil instruments, to
disk-by-mail interviewing, to Internet/Web-enabled conjoint
analysis studies.

Research on conjoint analysis applications has demon-
strated equivalence of results across traditional offline data
collection methods, including in-person interviews, self-
administered mail questionnaires, and telephone surveys
(Akaah, 1991). Two studies (Melles et al., 2000; Miller et
al., 2001) have compared Internet/Web-enabled conjoint
analysis with paper-and-pencil administration. These studies
suggest similar results across methods of administration,
albeit with minor qualifications. A reasonable assumption
from these findings, pending contrary evidence, is that results
from Internet/Web-enabled conjoint analysis would be com-
parable with traditional offline data collection methods.

It is noteworthy that the two studies demonstrating equiv-
alence of results across Web and paper-and-pencil methods of
administration share a common approach: they simply trans-
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ferred the instrumentation common to offline methods of
administration to the “Web.” Specifically, both studies used
terse verbal descriptions of product attributes and attribute
levels. Neither study capitalized on the visual capabilities of
Internet/Web-enabled technology in the depiction of attrib-
utes and attribute levels. Contemporary conjoint studies are
increasingly exploiting the visual capabilities of the Internet,
for instance, by using enhanced pictorial descriptions of
attributes (e.g., see Dahan and Hauser, 2002).

A diverse body of literature suggests that the visual
capabilities of Internet/Web-enabled technology along with
user interface improvements may change the conjoint anal-
ysis study environment relative to the traditional paper-and-
pencil method. For instance, drawing on the human—com-
puter interaction literature, Hoffman and Novak (1996)
argue that “vividness” in Internet/Web-enabled environ-
ments can magnify user involvement and attention. If this
is true, then the information processing literature suggests
that higher user involvement in an Internet/Web-enabled
conjoint analysis task may lead to more attention given to
attribute information along with increased scrutiny of this
information (Celsi and Olson, 1988). The product develop-
ment literature also documents how visual enhancement
may play a role in Internet/Web-enabled conjoint analysis
and concept testing. In this regard, Vriens et al. (1998)
report that verbal descriptions were good for facilitating
judgment, while visual (pictorial) representations of attrib-
utes enhanced study participant’s understanding of design-
related attributes. Moreover, visual enhancement of images
can be better achieved with Internet/Web-enabled technol-
ogy than with traditional paper-and-pencil instrumentation
(Dahan and Srinivasan, 2000). While it is reasonable to
conclude that the visual and user interface capabilities of the
Internet alters the conjoint analysis study environment and
increases participant attention and involvement, what is not
known is whether or not online conjoint analysis yields
different results from offline methods of administration.

The purpose of this research is to investigate whether
aggregate attribute preferences in a conjoint analysis task
differed between online and offline data collection methods.
As such, this study differs from previous efforts in that the
Internet/Web-enabled conjoint analysis method utilizes the
visual enhancement capabilities of Internet/Web-enabled
technology. Interestingly, we observed significant and prac-
tical differences in aggregate preferences between an Inter-
net/Web-enabled and paper-and-pencil (mail-questionnaire)
methods of administration. Furthermore, the Internet/Web-
enabled method was judged superior to the paper-and-pencil
method on the basis of internal consistency and predictive
(face) validity.

The paper is organized as follows. First, we describe the
design of a field study used to test whether online and
offline data collection methods yield the same aggregate
attribute preferences. Next, we present the results from the
field study. We conclude with a discussion of the results and
directions for future research.

2. Field study design
2.1. Study overview

This project was the result of collaborative effort with a
major, well-known manufacturer of branded wireless tele-
phone handsets during its ongoing product development
effort. Collaboration between academics and practitioners
has been a distinguishing characteristic of advances in
conjoint methodology over the past 30 years (Green et al.,
2001).

The purpose of the conjoint analysis was to identify
promising new functional and physical features that could
be incorporated into the next generation of wireless tele-
phone handsets. Such research is ongoing in the wireless
phone industry (Seitz, 2003). Fifteen attributes (listed in
Table 1) were identified by the company for potentially
incorporating into new wireless telephone models. The

Table 1
Mean stated importance ratings for wireless telephone attributes by data
collection method (0=not at all important, 10=very important)

Attribute  Attribute Levels Mean (S.D.)
No. name
Web Mail

1 Phone ring Yes 4.25 (3.24) 4.06 (2.87)
No

2 Speaker phone Yes 5.11 (3.50) 4.97 (2.89)
No

3 Phone design Bar 7.62 (2.39) 7.01 (2.49)
Folder
Flip

4 Voice command Yes 4.59 (3.19) 5.17 (3.04)
No

5 Personal information Yes 3.88 (3.07) 4.08 (2.81)

manager No

6 PDA/Palm top Yes 3.11 (2.90) 2.95(2.94)
No

7 Instant messaging Yes 3.92 (3.39) 4.24 (2.73)
No

8 E-mail access Yes 4.62 (3.46) 4.74 (2.78)
No

9 Internet access Yes 3.47 (3.19) 3.88 (2.91)
No

10 Wireless synchronization Yes 2.96 (3.15) 2.87 (2.89)
No

11 Display size 5 lines 4.6 (3.27) 4.06 (2.65)
7 lines
12 lines

12 Display color LCD 3.55(2.92) 3.14 (2.72)
Indiglo
4-color
Full color

13 Display capability None 2.25 (2.85) 2.58 (2.46)
Animation
Video

14 Play games Yes 1.59 (2.57) 1.78 (2.54)
No

15 Play music Yes 1.73 (2.40) 2.64 (2.84)
No
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target segment for the product was 25- to 44-year-old
wireless telephone owners—the primary user segment
(DataQuest, 1999). A Web-based conjoint study and a
comparable paper-and-pencil based study were designed to
compare the results from the two methods of administration.

The concurrent studies incorporated two commonly used
approaches for measuring feature importance: (a) an impor-
tance-rating task and (b) a choice conjoint task. In the
importance-rating task, study participants were asked to
state the importance of each feature when purchasing a
wireless telephone. Responses were averaged to calculate a
mean importance. These aggregate numbers were labeled
“stated importance” because participants directly provided
the importance ratings. The mean stated importance was
obtained from matched samples using both Web and a mail-
based data collection method. The difference between the
two means served as a measure of method difference in the
importance-rating task.

For the conjoint task, study participants made choice
decisions among several wireless telephone profiles each
representing different combinations of attribute levels. Ag-
gregate consumer preferences (part-worth utilities) for the
different levels of each attribute were estimated using a
multinomial logit model specification. The importance of
each attribute was obtained as the difference in utilities
between the level with the highest utility and the level with

the lowest utility (Vavra et al., 1999). These estimates were
labeled “derived importance” because importance estimates
were derived from a choice task. Aggregate importance
estimates were obtained from matched samples using both
the Web- and mail-based data collection methods. Method
difference in the conjoint task was based on the difference
between the two estimates.

2.2. Survey instrument

In both studies, the survey instrument first provided a
brief verbal description of the 15 wireless telephone fea-
tures. Because several attributes (e.g., phone design and
display color) had a dominant visual component, it was
recognized that a pictorial representation of these attributes
would best communicate their characteristics. For consis-
tency in presentation, study participants were provided a
pictorial representation of all 15 features, accompanied by a
brief written description. Descriptions for a representative
sample of attributes are presented in Fig. 1. Fig. 1A presents
two attributes (phone design and display color) with a
greater visual component—the pictures help understand
the characteristics of these attributes. Fig. 1B presents two
attributes (personalized ring and speaker phone) with lesser
visual component—the pictures act more as visual icons.
For each attribute, participants were asked to state how

Phone Design

Wireless phones come in three designs - bar,
flip and folder. The bar design looks more

like the conventional cordless phone with
keypad, but smaller in size. In the flip design,
the mouthpiece also acts as the cover so that
the phone can be “closed” when not in use.

In the folder design, the phone is made up of
two parts, which can be folded together and
closed like a suitcase. The benefits of the flip

and folder designs are that they avoid
accidental dialing and you can answer the
phone simply by opening it, so you don’t have
to push any buttons.

Display Color Options

This feature offers four alternatives for
display screen colors: LCD, Indiglo, 4-
color, and Full Color. These alternatives
are shown in the picture on the left.
Benefits of color display options are ease
of reading and viewing.

D e
I
3:22P Senz24

Personalized Telephone Ring

With this feature you are able to choose from
one of over two dozen incoming call tones,
songs, and rings or a silent vibration. You
can also assign a specific ring for certain
callers. The benefit of this option is that you
can individualize the sound of your phone at
any time enabling you to know when it is
your phone ringing and who is calling.

Speaker Phone

This feature is comparable to the speaker
phone option available on your home or
office phone. You are able to speak and
listen without holding the phone close to
your face. The benefits of this feature are
productivity and safety as it allows you to
conduct phone calls without the use of your
hand.

Fig. 1. Visual and verbal descriptions of representative attributes. (A) Visual description-oriented attributes. (B) Verbal description-oriented attributes.
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important the feature would be in their purchase decision on
a 0—10 interval scale (0=not at all important, 10=very
important).

The conjoint choice task was developed using a full-
profile fractional factorial design. The 15 attributes were
used to form 15 choice sets of three profiles each for a total
of 45 profiles. Study participants were asked to choose the
profile they preferred most. Information was also collected
on five demographic variables (listed in Table 2) that could
potentially influence preferences for wireless telephone
features.

Every attempt was made to keep the instrument as
equivalent as possible across the two data collection meth-
ods. Nevertheless, there were some differences endemic to
the two methods:

(1) For pictorial descriptions of attributes, photorealistic
representations in true colors were presented on the
screen in the Web-based study. Color copies of these
pictures were presented in the mail-based study.

(i) The background was in blue and the text was in red
print to make the visual presentation aesthetically
pleasing and attention getting in the Web-based study.
As in a typical mail survey, the survey instrument had a
white background with black text.

(iii) When answering the choice questions, the Web study
participants could refer back to any particular attribute
by clicking on the appropriate feature in the choice set.
Mail study participants were required to manually refer
back to earlier pages in the instrument for the attribute
descriptions, if they wanted more information.

2.3. Field study administration

A professional field research firm administered the survey
instrument in both studies. A random sample of 1000
wireless telephone owners in the 25- to 44-year-old age
group was obtained from a professional sampling company:
500 were subsequently assigned randomly to participate in
the Web study and 500 were randomly assigned to partici-
pate in the mail study. Prospective Web-study participants
were contacted to solicit their cooperation and directed to a
Web site. Prospective mail study participants were contacted
and sent the paper-and-pencil instrument.

The same participation incentive ($10, or a chance to
participate in a lottery for $100) was offered to potential
survey participants in both samples. Complete information

on attribute importance, conjoint choice, and sample char-
acteristics were obtained from 172 Web participants and 136
mail participants.

2.4. Obtaining matched samples

In order to focus on differences in aggregate preferences
arising from two different data collection methods, a
matching approach was used to minimize differences in
sample composition. Matching was accomplished by block-
ing on observed demographic characteristics. For each
observation in the mail sample, a Web sample participant
who matched on all available demographic characteristics
was selected. For example, both participants in a matched
pair were 25- to 29-year-old female executives, married
with children under 18, with a household income of
$75,000—$125,000. Nonmatching participants were exclud-
ed from the analysis. Eighty-five matched pairs were
obtained using this procedure.

Despite these attempts at minimizing sample differences,
there may be some unobserved sample characteristics on
which the two groups systematically differ. Such sample
differences, if they exist, should affect both the stated
importance from the importance-rating task and the derived
importance from the conjoint task. Therefore, the stated
importance variable acts as the benchmark (in some sense a
control group) when assessing a data collection method
difference in conjoint analysis. In summary, sample differ-
ences between the Web and mail study participants were
accounted for by (a) randomly assigning them to the two
groups, (b) blocking on key demographic variables, and (c)
having a benchmark by measuring stated importance from a
rating scale.

The design used in this field study can be characterized
as a between-subjects design that compares results from a
matched sample of Web respondents and mail respondents.
An alternate approach would be to use a within-subjects
design where the results are compared from the same group
of consumers who provide responses both online and off-
line. While the within-subjects design is suitable for a
controlled experiment to rule out alternative explanations,
this design has potential problems especially in a field study
due to

(i) demand effects: Respondents may reproduce from
memory (or even from a copy of their first survey)
what they stated earlier, in order to be consistent,

Table 2

Demographic characteristics

Variable Level 1 Level 2 Level 3 Level 4 Level 5 Level 6
Gender Male Female

Age (years) 25-29 30-34 35-39 40-44

Income (thousand $) <35 35-75 75-125 >125

Marital status Single with no child <18  Single with child <18 Married with no child <18 Married with child <18

Occupation Homemaker Self-employed Executive Skilled technician Clerical ~ Other
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(i1) history/testing effects: Respondents’ views may change
in the time frame between the first and second survey, or
some learning might take place as a result of the first
survey that may change responses to the second survey.

Furthermore, most field studies comparing online and off-
line survey methods (Harris Interactive Report, 2000; Couper,
2000), use across-group (between-subject) comparisons.

3. Study results
3.1. Examining differences

3.1.1. Difference in attribute importance ratings

The mean importance ratings for the 15 attributes are
given in Table 1 for the two data collection methods. We
tested the equality of the vector of attribute means. A test of
centroid equality failed to reject the null hypothesis that the
vector of attribute means is the same across the two
populations [ F(15,154)=1.26, P >.10].

The Spearman rank order correlation between stated
importance in the Web-based study and the stated impor-
tance in the mail-based study obtained from the rating scale
was high (.95) and statistically significant. Phone design
was the most important attribute in both data collection
methods. Speaker phone, E-mail access, and voice com-
mand were among the most important attributes. Display
capability, ability to play games or music were the least
important features in both study settings.

3.1.2. Difference in conjoint analysis

To estimate the attribute preferences or aggregate part-
worth utilities, a multinomial logit choice model was
employed using SAS (Kuhfeld, 1996). To test if the part-
worth utility coefficients obtained from the two data collec-
tion methods were significantly different, we applied a
procedure suggested by Swait and Louviere (1993). The
multinomial logit estimation equation is given by

PI'(Z) = exp(,uﬁxi) (1)
>_ exp(ufx;)
J

The constant  is the scale factor for a particular data set.
Vector x represents the attribute levels of ith profile and 3 is
the vector of logit coefficients representing part-worth
utilities. For testing whether the two samples—Web (W)
and mail (M)—share the same population parameters, the
appropriate null (Hp) and alternate (HA) hypotheses are

Ho : By = By and wuy = py;

Ha 1 By # By and/or poy# iy

To test this joint hypothesis, Swait and Louviere (1993)
suggest the following procedure. Without loss of generality,
scale factor uyw can be set to 1. Let the scale factor for the

mail sample be some value uy. Then concatenate the Web
data (Xy) vertically with scaled mail data (upXy). Impose
the condition Hgy: Bw=0Bm=0, and estimate 3 and the
corresponding log likelihood (L,,) for different trial values of
Ly Find the value of 1 that maximizes the log likelihood.
Test Hpo by computing the likelihood ratio statistic:
4=—=2[L,— (Lw+Lm)], where Ly and Ly are the log
likelihoods obtained separately for the Web study sample
and the mail study sample, respectively. 4 is distributed
asymptotically as chi-squared with k+ 1 degrees of freedom,
where £ is the number of restricted parameters.

Swait and Louviere (1993) state that if hypothesis Hp, is
rejected, then the joint hypothesis Hy is rejected. In this
study, Hp is rejected (x*21=38.5, P<.01]. Hence, the
population parameters corresponding to the Web-based
method are different from those of the mail-based method.
However, the test does not identify whether the inequality is
in the part-worth utilities (3) or scale factors (u), or both.
Because these two effects are confounded, we cannot
directly compare the magnitudes of the part-worth utilities
from the Web- and mail-based studies and interpret them as
differences in attribute preferences. However, the relative
preference or relative importance of attributes across the two
studies can be compared, as explained below.

The importance of each attribute is obtained in the typical
manner as the difference in utilities between the level with
the highest utility and the level with the lowest utility (e.g.,
see Vavra et al., 1999). Relative importance is calculated as
the importance of an attribute divided by the total impor-
tance of all 15 attributes. Because the scale factor (u) is in
both the numerator and the denominator of the relative
importance formula, it cancels out. Fig. 2 presents the
relative importance of attributes in percentage terms for
the Web- and mail-based data collection methods. The
Spearman rank order correlation of the derived relative
importance from the two methods is .60. This correlation
is considerably lower than the corresponding correlation of
.95 for the stated importance from the rating scale.

Visual inspection of relative importance ratings reveals
that while there are some agreements, notable differences
exist. To illustrate from a managerial perspective, suppose a
wireless telephone handset product manager decides to
incorporate the top three most important attributes in a new
product design. Data collected via the Web-based method
would lead the product manager to recommend inclusion of
E-mail access, phone (flip) design, and speaker phone (Fig.
2A). Results from the mail-based method would lead to a
different configuration recommendation including voice
command, e-mail access, and instant messaging (Fig. 2B).
Other noteworthy differences are evident from Fig. 2A and B.
The top five attributes in the Web-based study account for
about 62% of the total importance; in the mail-based study,
the top five attributes account for as much as 75% of the total
importance. It can also be seen that features with an important
visual component (phone design, display size, display capa-
bility, display color) account for nearly 31% of the total
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A. Web-based

E-Mail Access |

115.5

Phone Design*i

115.3

111.0

Speaker Phone:

Voice Command

110.3

Internet Access |

19.9

Display Size* |

18.7

18.3

Phone Ring :

Inst. Messaging |

17.4

Display Color* [ 5.1
Pers. Info. Mgr. [ 3.3
PDA/Palm Top =122
Display Capability* =3 1.6
Play Music == 1.5
0.0
0.0

Play Games:
Wireless Synchro

0.0

Relative Attribute Importance (%)

20.0

B. Mail-based

Voice Command

119.0

E-Mail Access :

116.2

Inst. Messaging |

116.2

Phone Design*

114.3

Play Music:

18.8

Internet Access 1 4.9
Pers. Info. Mgr. === 4.6
PDA/Palm Top == 4.4
Speaker Phone [ 3.7
Display Color* [ 2.7
Display Size* E=—=m12.3
Display Capability* == 2.1
Phone Ring =3 0.7
Play Games | 0.0
Wireless Synchro | 0.0

0.0

Relative Attribute Importance (%)

20.0

*attributes with greater visual component

Fig. 2. Relative attribute importance from conjoint analysis by data collection method. (A) Web-based. (B) Mail-based.

importance in the Web-based study; but for only 21% of the
total importance in the mail-based study.

3.1.3. Analysis with the full sample

We analyzed matched samples of 85 respondents each in
online and paper-and-pencil methods of administration to
account for sample differences to the best extent possible.
The basic results were the same even when we used a
nonmatched (full) sample of 172 online respondents and
136 paper-and-pencil respondents. The Spearman rank order
correlation of the derived relative importance from the two
methods with full sample is .51; the corresponding correla-
tion for the stated importance from the rating scale is .95.
The top five attributes in the Web-based study account for
about 62% of the total importance; in the mail-based study,
the top five attributes account for as much as 71% of the
total importance. Features with a significant visual compo-
nent (phone design, display size, display capability, display
color) account for nearly 38% of the total importance in the

Web-based study, compared with 27% of the total impor-
tance in the mail-based study. All of these findings are
consistent with results from the matched samples reported
previously. Detailed results are available from the authors.

3.2. Evaluation of relative superiority

Since different data collection methods yielded different
results when using conjoint analysis, a natural follow-up
question is which method is superior. The relative superi-
ority of the two methods was evaluated on two criteria:
internal consistency and predictive (face) validity.

3.2.1. Internal consistency

For the Web-based conjoint analysis measure of derived
importance, the stated importance from the Web-based
rating scale represents a comparable internal measure (two
different measures of the same construct from the same
respondent). The rank correlation between derived impor-
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tance and the stated importance in the Web-based study was
91. Similarly, for the mail-based conjoint analysis measure
of derived importance, the stated importance from the mail-
based rating scale represents a comparable internal measure.
The rank correlation between the two measures from the
mail study was .64. Clearly, measures of attribute prefer-
ences in the Web-based study were more internally consis-
tent than those in the mail-based study.

3.2.2. Predictive (face) validity

An ideal approach for evaluating the relative superiority of
data collection methods would be to compare the predictions
from the conjoint analysis task to actual market data. How-
ever, in this study, several of the features being considered
were new to the company and/or the market. As is typical for
new and technology-based products (Wittink, 2000), there
were no comparable wireless telephone profiles in the market
and therefore external market data were not available.

Accordingly, predictive validity was evaluated indirectly
through an E-mail survey of wireless telephone industry
retailing/marketing executives. The executive survey in-
formed respondents that two different survey techniques
(A and B) were used to identify the top seven important
features of a wireless phone (from a list of 15 selected
features) for 25- to 44-year-old wireless telephone users.
The top seven attributes were chosen because they
accounted for at least 79% of the total importance in both
data collection methods. The executives were then presented
with the top seven attributes in the order of importance from
the Web-based conjoint analysis (Fig. 2A) and mail-based
conjoint analysis (Fig. 2B), randomly assigned as Study A
or Study B. The executives were unaware of which study
was implemented online and which was conducted offline.
Each executive was asked the following question.

Based on your knowledge of the market for wireless
telephones among 25- to 44-year-old current wireless tele-
phone users, which feature set more closely corresponds
with actual market preference. Please check one.

_ Study A _ Study B

A convenience sample of 60 industry marketing/retailing
executives were contacted and 32 replied. Twenty-six of the
32 (81.3%) executives stated that study preferences
corresponding to the Web-based conjoint analysis repre-
sented actual product preferences of 25- to 44-year-old
wireless telephone users more closely than preferences from
the mail-based conjoint analysis study.

4. Discussion and conclusions
The union of Internet/Web-enabled technology with the

technique of conjoint analysis is growing in popularity, and
particularly in the new product development arena. The

findings reported in this investigation indicate that research-
ers can expect to observe different results depending on
whether they use a Web- or mail-based data collection
method for implementing conjoint analysis, even if they
account for sample (demographic) differences. Our findings
also indicate that a Web-based method may be actually
superior to a mail-based method in estimating attribute
preferences using conjoint analysis.

4.1. Explaining differences

To the extent that sample confounds have been mini-
mized, alternative explanations for the observed differences
that are rooted in the technology and task environment can
be explored. Our analysis of the relative importance ratings
of attributes indicated that Web-based study participants
tended to focus on more attributes when making choice
decisions in the conjoint analysis task than did mail-based
study participants. This tendency suggests greater partici-
pant attention and involvement in the conjoint analysis task
occurring in a computer-mediated environment than a
paper-and-pencil setting, based on the consumer involve-
ment and human—computer interaction literature (Hoffman
and Novak, 1996). Greater involvement may arise due to the
novelty or high-tech nature of the medium, or due to greater
familiarity (with the Web) of those participants who elected
to participate in the Web survey. Greater attention and
involvement may also explain the higher internal consisten-
cy between the derived importance and stated importance
measures in the Web-based study than in the mail-based
study. Interestingly, the tendency to focus on fewer attrib-
utes, while a potential mediator of differences in a conjoint
task, is not an issue in the importance-rating task. (In the
importance-rating task, the respondent is asked to state how
important each attribute is when purchasing a wireless
telephone, at the end of each attribute description.) This
tendency may explain why we do not find a significant
difference across data collection methods in the mean
importance obtained from a rating scale.

Further inspection of the attribute relative importance
ratings also highlight the role that visual enhancement of
pictorial objects can play in a Web-based versus a paper-
and-pencil-based conjoint analysis task. Prior research
(Dahan and Srinivasan, 2000; Vriens et al., 1998) has shown
that for attributes with a significant visual component,
pictorial images are superior to written descriptions and
visual enhancement of images can be better achieved with
online surveys than paper-and-pencil studies. Our analysis
of relative importance ratings indicated that wireless tele-
phone features with a conspicuous visual component (phone
design and display size, capability, and color) were more
prominent in the Web-based conjoint analysis study than in
the mail-based study. This finding is consistent with the
view that “vividness” in a computer-mediated environment
magnifies attention and involvement (Hoffman and Novak,
1996), which, in turn, could amplify the relative importance
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of attributes that are best portrayed visually rather than
through written descriptions. These explanations seem rea-
sonable for the product category and attributes examined in
this inquiry, or other investigations of technology-based
products and features with a significant visual component.

4.2. Research implications

The results of this investigation offer useful perspectives
to consider when choosing between Web-based versus mail-
based full-profile conjoint analysis for new product re-
search. Most notably, our study indicates that the two data
collection methods can produce substantively different
results. Relatedly, this investigation also cautions against
merging responses obtained from the two data collection
methods. Researchers should also make special note of the
visual enhancements made possible by Internet/Web-en-
abled technology and the role it can play in a computer-
mediated environment for new product research. Through
use of matched samples, our investigation illustrated that
preferences are higher for attributes with a visual component
when data are collected in a computer-mediated environ-
ment than when data are collected in a paper-and-pencil
environment. As also pointed out by Dahan and Srinivasan
(2000), such visual enhancements may reveal preferences
that are closer to actual market conditions.

4.3. Limitations and future research

Our analysis suggesting that Internet/Web-enabled full-
profile conjoint analysis may be superior to a mail-based
method should be welcome news to those interested in using
interactive data collection in new product research. The
finding also supports the current movement toward online
data collection. Nevertheless, we acknowledge that this
investigation is based on a between-subjects research design
comparing Web- and mail-based data collection methods in
a single context for one product category using a single
(national) sample.

In Section 2.4, we explained our rationale for using a
between-subjects design in our specific field study context
and outlined the steps taken to minimize sample differences.
Despite these efforts, the observed differences in the results
could be attributable to sample characteristics unaccounted
for in our research. However, if the differences in results
arose from sample differences, such differences must be
observed in both the importance ratings and in the conjoint
task. The fact that the differences were nonsignificant in the
ratings task but significant in the conjoint task suggests that
the differences can be at least partly attributed to the
difference in data collection method for the conjoint task.
Nevertheless, future research can test for differences arising
from data collection methods using a within-subject design.

Future research may also investigate other product cate-
gories and other types of conjoint tasks under different
market conditions. In a recent comprehensive work, Chak-

raborty et al. (2002) compared the performance of ratings
and choice conjoint analysis under different simulated
market conditions. They suggest that market conditions
such as consumer heterogeneity and product similarity
might dictate which conjoint method is better in predicting
market shares. In a similar vein, online and offline data
collection methods can be compared for different product
categories and different markets to test the generalizability
of the results reported here.
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