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Kyung Young Lee

Williams School of Business, Bishop’s University, Quebec, Canada, and
Sung-Byung Yang
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Abstract

Purpose — The purpose of this paper is to investigate the impact of features involving online product
reviews (OPRs) on information adoption by new product developers (NPDs).
Design/methodology/approach — In total, 143 OPRs on a specific product on Amazon.com were
collected as the sample of this study. Using content analysis ratings and observed data in OPRs, the
research model was analyzed with the partial least squares (PLS) method.

Findings — Results suggest that helpfulness rating and the degree of referencing are positively
associated with NPDs’ information adoption, while the extremeness of product rating is negatively
associated. Moreover, title attractiveness mitigates the negative relationship between the extremeness
of product rating and information adoption.

Practical implications — The findings provide interesting insight for NPDs who visit e-commerce
sites to learn through electronic word-of-mouth (eWOM) communication. OPRs with a higher degree of
referencing, higher helpfulness rating, moderate level of product rating, and higher degree of title
attractiveness are better adopted by NPDs.

Social implications — This paper investigates the value of OPRs for a specific group of information
users and suggests that information about products generated by anonymous consumers can be
crucial.

Originality/value — While extant studies have focussed on the impacts of OPRs on consumers’
purchasing intention and behavior, this paper is among the first attempts to investigate the impacts of
OPRs on developers’ information adoption. Therefore, it contributes to the body of knowledge on
knowledge transfer from consumers to business as well as the information adoption literature.
Keywords Heuristic and systematic model, Information adoption, New product developer,

Online product review, Review helpfulness, Title attractiveness

Paper type Research paper

1. Introduction

Currently in the information technology (IT) industry, companies are launching new
products more frequently than before, due to everlasting decreases in the price
of raw materials (e.g. memory chips) and rapidly changing consumers’ expectations.
Hardware manufacturers, such as personal multimedia players (PMPs) and
Smartphones, launch new lines of products almost every season, or at least bi-yearly
(e.g. Apple launched two new versions of the iPod and the new iPhone4 in 2011).
In order to continuously improve their products and eventually attract consumers in
the highly competitive e-marketplace, companies should always listen to consumers’
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opinions (Constantinides, 2004). For this reason, they build various online channels
between consumers and their employees who are involved in developing new products,
normally with “online consumers’ forums” and “contact us by e-mail” alternatives.
Other than these direct channels, consumer-generated feedback, often referred to as
online product reviews (OPRs), are available on e-commerce sites, such as Amazon.com
(Mudambi and Schuff, 2010), personal blog pages (Hsu et al.,, 2013), online communities
(Chang et al, 2013), and even on social networking sites (Choi, 2013; Sotiriadis and
van Zyl, 2013). Currently with the growing popularity of e-commerce and the
provision of online review options, consumers voluntarily post their reviews for
other potential consumers. These OPRs are becoming important information
channels for consumers and may have an even stronger impact on companies’
competitive advantage than advertising in some industries (Jalilvand and Samiei,
2012). Thus, new product developers (NPDs) who are involved in developing a certain
product and service can look into such OPRs, which may contain valuable information
for product improvement, as well as new product development (Anderson and
Magruder, 2012).

OPRs are found to be a helpful source of information not only for consumers
(Sun, 2012), but also for firms that release products (Anderson and Magruder, 2012;
Dellarocas, 2003). Although numerous extant studies have investigated the role of OPRs,
they have focussed primarily on consumers’ learning (Zhao et al, 2013), purchasing
intentions or behavior (Cheung et al,, 2008; Lee et al., 2013), marketing (Hsu et al.,, 2013), and
revenue (Liu, 2006). As such, little effort has been made to empirically investigate how
NPDs adopt information from OPRs on their products. This study addresses this issue by
trying to answer the following research question:

RQ1. How do the properties of OPRs affect NPDs’ information adoption?

Based on the theoretical perspectives of the heuristic and systematic model (HSM)
(Chaiken, 1980), this study proposes a model of NPDs’ information adoption from
OPRs, which will be empirically investigated with objective data and content analysis
data gathered from OPRs on Amazon.com. More specifically, it is hypothesized that
both the heuristic properties (review helpfulness rating and product rating) and the
systematic properties (the degree of disconfirmation and the degree of referencing) of
OPRs influence NPDs’ information adoption. Moreover, this study also investigates the
moderating role of title attractiveness for the relationship between OPR properties and
NPDs’ information adoption.

This paper develops as follows. First, literature review on HSM and OPRs is
presented to describe how the properties of OPRs can be considered either as heuristic
or systematic cues for information adopters (NPDs). Second, the research model is
presented, followed by methodologies and a data analysis. Finally, conclusion and
implications section presents how the results extend the theoretical understanding of
the impact of OPRs on NPDs’ information adoption.

2. Theoretical background

21 HSM

Information adoption refers to the extent to which people accept the content that they are
presented with as meaningful, after assessing its validity (Zhang and Watts, 2008). HSM
has often been used to explain information processing and adoption in extant studies
(Chaiken, 1980; Zhang and Watts, 2008). Recently, HSM is also used to explain individual
consumers’ attitude toward the information in online informediaries (Chung, 2013).
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It holds that information adoption is influenced by dual modes of information processing Role of OPRs
heuristic or systematic cues. When an individual is engaged in heuristic processing, on information

s’he adopts information based on heuristic cues, in other words, non-content cues, such as
identity of information sources, credibility of sources, or other opinions of the audience
(Miller et al, 1976). On the other hand, when an individual is engaged in systematic
processing, s’he scrutinizes the message content itself rather than other peripheral issues
by making a considerable effort to comprehend and evaluate the message before adopting
mmformation in the content. Thus, when an individual employs systematic processing,
the characteristics within the message content play important roles for information
adoption (Zhang and Watts, 2008).

Each one of these dual processing modes has its pros and cons. Since heuristic
processing does not require scrutiny of the message content, it is more time-efficient;
however, the conclusion could be mlsmterpreted by relying on peripheral cues of the
information source. With systematic processmg, message recipients actually spend
time understanding the contents. Thus, it requires motivation, ability, and sufficient
cognitive resources to understand the message (Zhang and Watts, 2008). Although
individuals may have enough cognitive resources to understand a message, they also
need motivation to scrutinize a message for systematic processing.

2.2 OPRs

OPRs are defined as peer-generated product evaluations posted on web sites (Mudambi
and Schuff, 2010). Although they are written primarily for other potential customers, the
mformation embedded in OPRs is helpful for firms in numerous ways, such as brand
building (Chang ef al,, 2013), customer acquisition (Ahrens ef al,, 2013), and quality control
(Dellarocas, 2003). Since OPRs are basically used for consumer-to-consumer (C2C)
communication, they can also be referred to as “electronic word-of-mouth” (eWoM)
communication (Cheung et al, 2008; Lee et al, 2006, 2013). Thus, OPRs are important
learning channels not only for consumers (Zhao et al, 2013), but also for NPDs, who can
obtain valuable information through eWoM communication among (potential) customers
from all over the world without much effort to reach them.

2.2.1 Heuristic cues in OPRs. Mudambi and Schuff (2010) identified two important
observable properties of OPRs: product ratings and review-helpfulness ratings on
Amazon.com. First, product ratings, shown normally as product star-ratings from one
star (the lowest quality) to five stars (the highest quality), refer to whether the review on
the product is positive, negative, or neutral. Second, review-helpfulness ratings refer to
whether the OPR is helpful for other consumers who read it, and it is given to each OPR
by other potential customers (e.g. “23 of 33 people found this review helpful”
on Amazon.com). In the context where NPDs search for information from OPRs, these
two observable properties of OPRs will affect NPDs’ information adoption (Zhang and
Watts, 2008).

2.2.2 Systematic cues in OPRs. While those two observable properties of OPRs are
important heuristic factors that influence information adoption, it is found that that
within OPRs, there are two important properties of the message content itself: the
degree of disconfirmation; and the degree of referencing (Zhang and Watts, 2008;
Kudaravalli and Faraj, 2008). First, the degree of disconfirmation refers to the extent to
which an OPR describes a situation that is inconsistent with product information
previously released or held by NPDs (Zhang and Watts, 2008). In other words,
disconfirmation is high when NPDs find that the stories shared in OPRs contradict: the
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product information released (or posted on the web); product knowledge that the NPD
possesses; and the way in which the product is supposed to work. It is found that
disconfirmation works as a strong “motivating force” for systematic processing
(by increasing the issue involvement of readers) (Chaiken, 1980; Zhang and Watts,
2008). Therefore, if the message readers are NPDs involved in product development,
disconfirmation should be an important systematic cue that will provide them with
important ideas for product improvement and development. Second, the degree of
referencing is defined as the extent to which the information in OPRs refers to previous
products of the company, competitors’ products, and related products. When
consumers post OPRs on e-commerce web sites, they often mention other products that
are somehow related to the focal product. For instance, some OPRs of this study
compared the focal product with other competitors’ products (e.g. iPod), and others
mention products that should go with this product (e.g. headphones, cases, etc.). Such
OPRs contain a kind of benchmarking information for new product development,
which leads to successful product development (Cooper and Kleinschmidt, 1995).

2.2.3 Title attractiveness of an OPR as a hybrid information processing cue. In this
study, it is proposed that title attractiveness plays an important role in NPDs’
information adoption. It is defined as the extent to which the title of an OPR is
interesting and makes the reader generate some questions about the contents of the
OPR, so that it encourages her/him to read the OPR. The title of OPRs can be
interpreted as both systematic and heuristic cues (hybrid information processing cues).
It is a short systematic cue, in that the content of the title (albeit very short) should be
read by message readers. At the same time, it can be interpreted as a heuristic cue
because it provides only peripheral information about the content of the actual
information in an OPR. Quite often, anecdotal evidence (e.g. the title of online
entertainment news articles) shows that attractive title may encourage the message
readers to look into the actual message. Thus, title attractiveness may increase the
“issue involvement” of the content of OPRs (Chaiken, 1980), so that it will encourage
readers to scrutinize the actual content of the OPRs. In the next section, it is proposed
that title attractiveness moderates the relationship between heuristic/systematic cues
and NPDs’ information adoption.

3. Research model and hypotheses

3.1 The impact of heuristic cues

Product ratings, often manifested by star-ratings of products, provide very important
information for potential customers’ purchase decisions (Chevalier and Mayzlin, 2006).
Previous studies have suggested that moderate level of product ratings is better
adopted by customers. For example, Mudambi and Schuff (2010) argued that moderate
levels of product ratings (often manifested by three out of a five star-rating) are more
helpful for potential customers in the case of experience goods (e.g. music files). Also,
Schlosser (2005) found that a moderately rated OPR with two-sided opinions (i.e. both
positive and negative comments within one OPR) leads to more positive attitudes about
a movie. In the case of NPDs as well, OPRs with moderate product ratings will influence
NPDs’ information adoption more strongly than those with extreme ratings due to the
following reasons. First, extremely positive ratings are not attractive for NPDs because
they have fewer constructive comments upon which they can build new products.
Oftentimes, extremely positive comments are all about praising the good side of
products. Such information might be good for potential customers, but not for NPDs.
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Second, on the other hand, OPRs with extremely negative ratings might be posted by
consumers who have less understanding of how to use the products. They oftentimes
are full of insulting comments about the products. Since NPDs are those who actually
made the products and are emotionally attached to them, they would most likely
not want to take information from such extremely negative comments, which do not
necessarily address concrete problems. Another reason for being cautious about taking
information from extremely rated OPRs is that both extremely positive and negative
OPRs could be strategically manipulated by many different parties (e.g. marketers
in their company may manipulate such OPRs without letting NPDs know about it)
(Hu et al,, 2012). Therefore, it is hypothesized that:

HI. The extremeness of product ratings of an OPR negatively influences NPDs’
information adoption.

If an OPR is regarded as helpful by many other potential customers, NPDs will be likely
to put more weight on it, even before they read the content because this particular OPR
is seen as credible by many consumers. In the context of OPRs, where most people are
weakly tied, a review helpfulness rating can play an important proxy role in message
validation and information credibility. Thus, it can be taken by NPDs as an important
heuristic cue for source credibility, which leads to information adoption in the online
context (Zhang and Watts, 2008). One can intuitively think that review helpfulness
ratings may encourage NPDs to become engaged in more systematic information
processing so that such ratings could influence information adoption indirectly through
systematic processing. However, once an NPD sees a high helpfulness rating in an
OPR, an important indicator for source validity and credibility, the high helpfulness
rating is predominant in her/his mind, so that s/he views the OPR more favorably.
Thus, high helpfulness ratings will trigger NPDs’ heuristic information processing,
which leads to higher information adoption, regardless of whether or not NPDs read the
article more or less carefully. Therefore, it is posited that:

H2. The helpfulness ratings of an OPR positively influence NPDs’ information
adoption.

3.2 The impact of systematic cues

As stated, after NPDs scrutinize an OPR, disconfirmation may occur when the
information in the OPR is inconsistent with product information; product knowledge
that NPDs already have; and the way the product should be used. The way NPDs see
disconfirming information in OPRs would be different from the way online consumers
do. In the case of (potential) customers, they first see whether a posted message has any
disconfirming information. If this is the case, they scrutinize the content more carefully
and then adopt the information by judging whether the information quality is good for
adoption. That is, disconfirming information encourages consumers to do more
systematic information processing, so that disconfirmation becomes the moderating
factor for the impact of information quality on information adoption, as found by
Zhang and Watts (2008). However, in the case of NPDs, who are rather highly involved
in planning, making, and improving their products, disconfirming information could be
considered as either “key information for them to build upon,” or “third-party product
beta-testing results.” Therefore, NPDs may be engaged in systematic processing to look
for anything that they did not know, but should have known, in order to improve the
focal products or plan other better product designs. Thus, rather than serving as a
moderating factor for systematic processing, disconfirming information in OPRs
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should act as a direct influence on NPDs’ information adoption. In sum, the more
disconfirming the message is, the more NPDs prefer to adopt information in OPRs to
improve and upgrade products, or at least to update their product information.
Therefore, it is hypothesized that:

H3. The degree of disconfirmation of an OPR positively influences NPDs’
information adoption.

Referencing in this study refers to the degree to which an OPR mentions other related
issues: competitors’ products; previous versions of the same product; and related
products (or complementary products, e.g. earphones for PMPs). A number of studies
on product innovation and environmental scanning emphasize the importance of
market-orientation, information about competitors, and the external environment on
NPD success (e.g. Kohli and Jaworski, 1990). The essence of market information
involves competitors and consumers. Thus, OPRs containing information on how
consumers think about a focal product, as compared to other competitors’ products,
will be better adopted by NPDs than ones without such information. Moreover,
OPRs with information mentioning other related products and the previous version will
be well accepted by NPDs because they can use the information in addressing
compatibility and functionality. Again, this kind of information should come from
the systematic processing of OPRs, as it can be found after an NPD actually reads the
message more carefully. Therefore, it is postulated that:

H4. The degree of referencing of an OPR positively influences NPDs’ information
adoption.

3.3 Title attractiveness as a moderating factor

According to HSM, an important factor for the choice of either type of
information-processing mode is found to be “issue involvement” (Chaiken, 1980).
That is, an individual NPD is engaged in systematic information processing in an OPR
when s/he is more involved in the particular OPR. In this study, it is argued that the title
attractiveness of OPRs, a hybrid (both systematic and heuristic) information-processing
cue, plays an important role in improving the issue nvolvement of OPRs. In the context
of OPRs, the main trigger to engage an NPD in systematic processing should lie in the
OPR’s title. For instance, some titles are written with more intriguing sentences for
NPDs (e.g. “XXX is the top dog for Audio [...] everything else meh [...]"), while others
are written with less meaningful phrases (e.g. “my opinion”). If an OPR has a more
interesting and attractive title for NPDs, then it will increase issue involvement with the
OPR. Thus, increased issue involvement via an attractive title moderates the
abovementioned relationships (HI-H4) differently. For the impact of heuristic cues,
high title attractiveness will mitigate the relationship between heuristic cues and
information adoption because issue involvement encourages systematic information
processing, thus attenuating the impact of heuristic cues. On the other hand, in OPRs with
high title attractiveness, systematic cues (the degree of disconfirmation and referencing)
will play a stronger role in predicting information adoption, since an attractive title will
encourage NPDs to scrutinize the actual contents. Therefore, this study proposes the
following hypotheses:

Hb5a. The attractiveness of an OPR title negatively moderates (mitigates) the
negative relationship between the extremeness of a product rating and NPDs’
information adoption.
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H5b. The attractiveness of an OPR title negatively moderates (mitigates)
the relationship between the helpfulness rating of an OPR and NPDs’
information adoption.

Hé6a. The attractiveness of an OPR title positively moderates the relationship
between the degree of disconfirmation and NPDs’ information adoption.

H6b. The attractiveness of an OPR title positively moderates the relationship
between the degree of referencing and NPDs’ information adoption.

Finally, two control variables are added: OPR volume and the time elapsed between the
date of product launch and the date of the OPR posted to see whether the identified
antecedents are significant, even when control variables are added in the research
model. Figure 1 illustrates the research model.

4. Methodology

4.1 Data source and sample

The unit of analysis for this study is an OPR. To investigate the research model,
146 OPRs (posted on Amazon.com from December 2008 to September 2010) on a certain
PMP manufactured by an anonymous company were collected. The OPRs of this
product were chosen for the following reasons. First, the OPRs on the PMP contain
both heuristic cues (product- and helpfulness-ratings) and systematic cues
(disconfirmation and referencing) proposed. Second, enough samples for a statistical
analysis are posted on one product model. Third, Amazon.com is the most famous
e-commerce site in the world, and the OPRs of this site can be considered as a good
representation of consumers’ eWoM communication. Out of 146 samples, three samples
were removed because these three were written in a language other than English. In the
final sample of 143, the mean volume (word count) of the OPRs was 194.73 words, and
the mean product rating was 4.29. On average, 5.30 out of 7.14 people found the
OPR helpful.

4.2 Coding scheme
While heuristic cues (product- and helpfulness-ratings) were coded from objective
values shown in the message headers, systematic cues (disconfirmation and

Extremeness of
product rating H1

Helpfulness rating
of OPR

seno olslNeH

Mitigation of main impact /',.—"'

NPDs’ information

--------------- Attractiveness of OPR title adoption

Moderation of main impact

Degree of
disconfirmation

Degree of Moderating impact ——— >

referencing

S9N oljews)sAs

Mitigating impact  --------=-=- ==~ >
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Table 1.
Coding scheme

referencing), and information adoption were rated by human raters. The coding
schemes for the content analysis were developed, according to the methods
suggested in extant studies (Krippendorff, 2004; Weber, 1990). First, preliminary
schemes for systematic cues were developed, based both on extant studies
(Zhang and Watts, 2008; Kudaravalli and Faraj, 2008) and on the conceptualization
proposed in Section 3. Using this coding scheme, the authors examined a number
of threaded discussions and evaluated the preliminary schemes to see whether
all items of each variable existed in the focal OPRs. Third, the coding schemes
were presented to a key informant who was involved in developing the PMP.
The coding scheme was revised, based on his comments. The final coding
scheme is summarized in Table 1. Briefly, the measure of information adoption

Variable Coding scheme (items) References
Information The information in this OPR ... (strongly disagree 1-7 Zhang and
adoption ([A) strongly agree) Watts (2008)

IA1: can be used to upgrade this product

IA2: can be used to modify product information released

1A3: is helpful to improve this product

1A4: can be used to make similar types of new products

IA5: can be used to make different types of new products
than the focal product

1AG6: is helpful to make new types of products

Extremeness of The star rating of the product review Mudambi and
product rating (EPR) 1 (3 stars) — 2 (2 or 4 stars) — 3 (1 or 5 stars) Schuff (2010)
Helpfulness rating N/D (%) calculated from helpfulness rating Mudambi and
of OPR (HR) (“N out of D people found the following review helpful”) Schuff (2010)
Degree of The information in this OPR ... (strongly disagree 1-7 Zhang and
Disconfirmation strongly agree) Watts (2008)
(DoD) DoD1: is inconsistent with the product information that our

company already knows
DoD2: makes me doubt the concepts of these products
DoD3: is inconsistent with the product information posted on
the web site or product specification released with the
actual product
Degree of This OPR ... (Yes/No) (DoR1~DoR5 are formatively added) Self-developed
Referencing (DoR) DoR1: mentions other products in the company
DoR2: mentions competitors’ products
DoR3: mentions complementary products (Headphones,
Cases, Speakers, etc.)
DoR4: compares this product with other products in the

company
DoR5: compares this product with competitors’ products
Attractiveness The title of this OPR ... (strongly disagree 1-7 strongly Self-developed

of OPR title (AoT) agree)
AoT1: is interesting
AoT2: makes me have some questions about the actual
contents of this OPR
AoT3: makes me read this OPR
OPR volume (VOL)  Word Count of each OPR n/a
Time elapsed (TE) Time (day) when the OPR is posted minus (-) Time (day) n/a
when the product is released to Amazon.com
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is modified from Zhang and Watts (2008) and the measures of two heuristic
cues are adopted from Mudambi and Schuff (2010). Among systematic cues, while
the degree of disconfirmation was modified from Zhang and Watts (2008),
the measures of the degree of referencing and title attractiveness were developed for
this study.

4.3 Measurement using coding scheme

Using the coding scheme, actual coding was administered in the following procedure.
First, objective measures (product rating, helpfulness rating, volume, and time elapsed)
were coded and calculated by authors. Second, to measure information adoption and
two systematic cues (disconfirmation and title attractiveness), three booklets
containing all sampled OPRs (n=143) were prepared. In order to obtain precise
rating results from the OPR content analysis, three NPDs rated the dependent variable
(information adoption) of all OPRs first. These three NPDs were deeply involved in
developing the particular PMP about which the sampled OPRs were written.
One month later, the same three NPDs rated the remaining two systematic cues
(disconfirmation and title attractiveness). In this way, the potential risk of common
method bias was reduced.

In order to test inter-rater agreement, the R,,, measures (LeBreton and Senter, 2008)
of all 143 OPRs for each of the three variables measured on 1-7 Likert scales were
calculated. The median R,, values of information adoption, disconfirmation, and
title attractiveness are 0.93, 0.97, and 0.95, and the means are 0.87, 0.87, and 0.90,
respectively, which are above the generally accepted level of 0.70, thus indicating
strong agreement among the three raters for those variables. These R, measures
justify the aggregation (by taking the averages of) the measures rated by the three
human raters. Finally, the degree of referencing was coded by the authors because the
numbers of referred competitors’ products, previous versions of the same product, and
related products in OPRs can be more objectively coded by the authors, who are more
willing to carefully scrutinize the content. After the two authors individually counted
the occurrence of referencing in all of the sampled OPRs, they compared their coding
results and reconciled discrepancies until they reached an acceptable level of Cohen’s
(1968) k value between the two coded scores (0.66), which was considered as substantial
agreement (Landis and Koch, 1977). The processes of data analysis are illustrated
in Figure 2.

5. Results

An exploratory factor analysis using SPSS as well as a partial least squares (PLS)
analysis using SmartPLS 2.0 (Ringle et al., 2005) were conducted for the measurement
and structural model validation, respectively. PLS is more appropriate to apply in order
to examine the structural model of this study for the following reasons. First, PLS does
not require the assumption of normality in the data set, as it uses the distribution-free
bootstrap re-sampling technique (Chin and Todd, 1995). Most of the variables in this
study are non-normal (counted or ratio) variables (e.g. degree of disconfirmation, degree
of referencing, helpfulness rating, etc.). Second, PLS also allows us to test moderating
impacts not only with the level of significance (f-statistics) of interaction terms
(moderating variablexmain effect variable), but also with the effect size increased by
adding the interaction terms into the structural model (Chin et @/, 2003; Henseler and
Fassott, 2010).
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Figure 2.
The process of
data analysis

Data (OPRs) were collected
from Amazon.com (n=146).

v

Three non-English OPRs were
dropped (n=143).

A A
Product rating and helpfulness rating Preliminary coding scheme for dependent,
were coded from objective values moderating, and systematic cue (independent)
shown in the message headers. variables were developed.
Extremeness of product rating and Coding schemes were face-validated and pre-
helpfulness ratio were calculated. tested by authors and a key informant.

Coding schemes were revised and final coding
schemes were created.

v

Dependent variable (information adoption) was
measured by raters.

l (One month later)

Systematic cues (independent variables) and
attractiveness of title were rated by raters.

v

| Inter rater reliability (agreement) was assessed.

!

Measurement model was tested.
(Internal reliability and convergent and
discriminant validity were assessed.)

v

Structural model was tested
using PLS analysis.

5.1 Measurement assessment

As the extant measures were modified to fit this study or new measures were
developed for this study, an exploratory factor analysis for three latent variables using
Varimax Rotation were conducted, which resulted in a three-factor solution. In total, 12
items reflectively measured three constructs: information adoption, the degree of
disconfirmation, and the attractiveness of the title (Table II).

The reliability was confirmed by investigating the values of Cronbach’s a and the
composite reliability of information adoption, the degree of disconfirmation, and
the attractiveness of the title (the latent variables measured by more than one item).
As shown in Table III, all values of the three latent variables were greater than
the recommended threshold value of 0.7 (Chin, 1998), which ensures high construct
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reliability. The convergent validity was then examined, based on the values of
standardized loadings and AVE of the three latent variables. All factor loadings were
well above the threshold value of 0.7 (see Table II), and the AVE estimates were also
greater than 0.5 (Fornell and Larcker, 1981), thus confirming the convergent validity.
Finally, the cross loadings from the confirmatory factor analysis in Table II shows that
all three indicators have higher loadings on their own construct than the other
constructs. In addition, the square root of the AVE value of each construct was higher
than its correlation with other factors, which ensures the discriminant validity of the
three latent variables (Gefen et al, 2000; Ryoo and Koo, 2010).

5.2 Structural model testing

The structural model was assessed based on the R? value, path coefficients, and their
significance levels. Figure 3 presents the results of the structural model test, using
SmartPLS with the bootstrapping method of 300 re-samples; solid lines are significant
relationships, while dotted lines represent insignificant relationships. Even with the
presence of two control variables (i.e. OPR volume and the time elapsed between the
date of product launch and the date of the OPR posted), H1, H2, and H4 were
supported, while A3 was not supported. Approximately 43 percent (R* = 0.426) of the
variance in NPDs’ information adoption was explained by four independent, one
moderating, and two control variables.

The supported result of HI implies that NPDs are more likely to adopt information
from OPRs when the ratings are moderate because they often imply more valuable
information. Whereas too positive ratings often do not have much information for
NPDs to adopt for their product development, too negative ratings might be related to
simply unacceptable derogatory language.

The significant result of H2 shows that even NPDs do listen to the “opinions of peer
consumers’ opinions.” If the helpfulness rating of an OPR is high, then the information
in the OPR is generally validated as valuable information by potential customers, so
that NPDs will be willing to adopt the information in it without carefully scrutinizing it.

The insignificant relationship between disconfirmation in OPRs and NPDs’
information adoption (H.3) implies that although some disconfirming information in an
OPR may intrigue NPDs and, therefore, they could pay more attention to it as
suggested in Zhang and Watts (2008), it is possible that they may be reluctant to adopt
such information because they are so attached to the products they produced and tend

Info adoption Degree of disconfirmation Attractiveness of OPR title
1A1 0827 0.031 0.253
1A2 0.824 0.074 0.170
1A3 0.843 0.063 0.235
1A4 0.923 —0.106 0.065
IA5 0.900 —0.095 0.006
IA6 0.905 —0.103 0.042
DoD1 -0.038 0.978 0.103
DoD2 —0.015 0978 0.103
DoD3 —-0.048 0.973 0.104
AoT1 0.104 0.066 0.947
AoT2 0.183 0.110 0.931

AoT3 0.189 0.146 0.936
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Effectsize = 0.00
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referencing H4: p=0.231 Figure 3.
t=2.591"" Hypotheses test
Notes: **p<0.05; ***p<0.01 results

to ignore it for their new product development (Aloia ef al, 2011). Another possible
explanation is that the vast majority of disconfirming information in OPRs may
originate from a misunderstanding or miscommunication about the product by
consumers. Thus, the reaction of NPDs toward the disconfirming information in OPRs
could be to forward it to marketing or sales personnel, who take care of communication
with consumers, rather than adopt it for their product development. Nevertheless,
further investigation is needed to investigate the relationship between disconfirming
information in OPRs and information adoption by other groups (e.g. marketers) of
manufacturing companies.

The supported result of H4 shows that if other related issues (competitors’ products;
previous versions of the same product; and related products) are referred to in the
OPRs, NPDs are more willing to adopt the information from the OPRs, as information
with a good amount of reference will be helpful for product enhancement and new
product development.

In order to investigate H5 and H6, the steps taken in Chin ef a/l. (2003) were followed.
In addition, the effect size of the moderation impact was calculated, based on the
suggestion of Henseler and Fassott (2010). As shown in Figure 3, the moderation effect
analysis results indicate that the interaction between title attractiveness and
extremeness of product rating (H5a) is only significant at the 0.01 level (f=3.225)
with an effect size of 0.11, a small, but not negligible effect size, according to Henseler
and Fassott (2010), while the other three interaction terms were found insignificant.
Finally, in order to check whether the significant impact of the interaction term between
title attractiveness and extremeness of product rating on information adoption was a
“mitigating impact” (i.e. a moderator reduces the negative and direct relationship
between the extremeness of the OPR and information adoption), the path coefficient of
the main effect (the impact of extremeness of product rating on information adoption,
—1.871) and that of the interaction term (the impact of the interaction between title
attractiveness and the extremeness of product rating on information adoption, +1.626)
in the SmartPLS output were compared. According to Chin ef al (2003), it can be
interpreted that a one-standard deviation increase in title attractiveness may decrease
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the negative impact of the extremeness of the product rating by 1.626 from —1.871
to —0.245, so that it mitigates the negative impact of the extremeness of the product
rating on information adoption. Therefore, the result of H5a implies that although a
review is extremely positive or negative, if the title of the OPR is attractive enough,
then the likelihood that NPDs will read the OPR and eventually adopt the information
from it will increase.

In H5b, the insignificant moderation impact of title attractiveness on the relationship
between the helpfulness rating and information adoption implies that regardless of title
attractiveness, NPDs will adopt information from an OPR anyway if the OPR has a
high review helpfulness rating. Also, in H6a and H6b, the insignificant moderation
impact of title attractiveness on the relationship between systematic cues and
information adoption shows that the impact of title attractiveness may entice NPDs to
scrutinize OPRs, as proposed previously, but the impact of other systematic cues
(e.g. the degree of referencing) may weaken the impact of title attractiveness because by
reading OPRs further, the main effect (e.g. the impact of referencing) attenuates the
impact of title attractiveness.

6. Conclusion and implications

6.1 Implications for research

Based on the theoretical perspectives of HSM, this study focussed on the antecedents of
information adoption by NPDs and found that a moderate level of product rating, high
helpfulness rating, and the degree of referencing are important antecedents of NPDs’
information adoption. In addition, title attractiveness was found to be an important
moderator between product rating and NPDs’ information adoption. The empirical
results of this study contribute to the literature in several ways.

First, to the best of our knowledge, this study is among the first attempts to investigate
the role of OPRs for NPDs’ information adoption (instead of consumers’ information
adoption). On top of extant studies that investigated the impact of OPRs on consumers’
behavior (Jalilvand and Samiei, 2012; Lee ef al,, 2013), marketing (Chang ef al, 2013), or
revenue (Liu, 2006), the findings of this study highlight the role of information embedded
in OPRs for new product development. Thus, this study will contribute to the literature on
information adoption and knowledge transfer from consumers to business (C2B) through
online channels. Second, the vast majority of literature on IT acceptance and information
adoption relied on the framework of “the impact of individuals’ perceptions on behavioral
intentions.” Instead of looking into the impact of perceptions (information quality and
source credibility) about online information sources on information adoption (Zhang
and Watts, 2008), this study proposed the direct impact of the actual properties (heuristic
and systematic cues) embedded in online information sources (i.e. OPRs) on information
adoption and empirically tested the relationships. Therefore, this study will contribute to
the body of knowledge regarding information adoption and HSM. Third, this study
suggested new systematic and hybrid-type cues that are specific to OPRs — the degree
of disconfirmation and referencing, and title attractiveness — and validated their
measurement properties. Such variables, along with the measurement items, can be used
in a series of future studies.

6.2 Implications for practice
OPRs posted on e-commerce web sites are important information sources not only for
online consumers, but also for NPDs who are involved in product development, as they
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provide NPDs with valuable learning opportunities through eWOM communication
(Anderson and Magruder, 2012). The findings of this study lead to a greater understanding
of how NPDs adopt information from online information sources in several ways.

First, this study provides insightful implications to the practice, in that it not only
emphasized the importance of OPRs on NPDs, but it also helped us understand which
factors are important when NPDs examine OPRs. It was found that OPRs referring to
other products with high helpfulness ratings and moderate product ratings are better
adopted by NPDs. Moreover, higher levels of OPR title attractiveness reduced the negative
impact of extreme product rating on information adoption. Second, this study identified
and tested the impact of a new set of systematic and/or heuristic cues that are relevant for
NPDs. For example, this study suggested the importance of title attractiveness. Actually,
in OPRs, the title is among the first things that readers of online postings look at.
As aforementioned, the title of an online posting plays an important role in intriguing the
readers of online postings (e.g. the title of online new articles). Thus, by suggesting the
important role of title attractiveness, this study provided interesting insights for NPDs,
who are important adopters of information embedded in OPRs. In a nutshell, this study
suggests that NPDs should look into OPRs for their product development tasks. They
need to focus on the OPRs that have high helpfulness ratings and a moderate level of
product ratings with interesting titles, as well as those with related product information.

6.3 Limutations and future research

The first limitation of this study is that it measured information adoption intention, and
not actual adoption of the information from OPRs. A future study should look into the
actual adoption behavior of NPDs and its impact on the actual performance of NPDs,
addressing the research question:

RQ2. What is the impact of information adoption from OPRs on the performance
improvement of NPDs at the individual level?

Second, this study focussed on NPDs’ information adoption; it did not compare the
impacts of heuristic/systematic cues on two different user groups of OPRs: NPDs
and potential customers. Thus, a future study could compare the different impacts
of identified heuristic, systematic, and hybrid cues on information adoption by these
two groups. Third, this study relied on human rating for the content analysis.
Although the best possible methodologies were used to avoid certain downsides
of using human raters for the content analysis (e.g. common-method bias and
disagreement among raters) by measuring the dependent variable first and the other
systematic cues one month later, as well as analyzing inter-rater agreement, future
research may use a different methodology (e.g. text-mining) to supplement the
results of this study.
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