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Abstract: Online reviews help consumers make informed product choices by serving as a valuable
source of information for a buying decision. However, consumer’s situational constraints such as
time pressure or purchase uncertainty negatively impact the way in which buyers evaluate and
use online reviews, reducing their effectiveness. This study examines the influence of situational
constraints, namely perceived time pressure and purchase uncertainty, on consumers’ evaluation
and use of online reviews for information search. This empirical study used an online survey to
collect data from 560 Amazon Mechanical Turk users. Findings indicate that both perceived time
pressure and perceived purchase uncertainty are positively associated with heuristic processing of
online reviews but negatively associated with systematic processing of online reviews. Moreover,
while both heuristic and systematic information processing increased buyers’ self-confidence in their
purchase decisions, systematic processing led to greater buyer self-confidence than did heuristic
processing. This study concludes with a discussion of practical and academic implications, as well as
future research directions.
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Consumers are increasingly turning to online reviews—that is, electronic word-ofmouth (e-WOM) which refers to a consumer-generated, consumption-related communication that employs digital tools and is directed primarily to other consumers [1,2]—to
guide their buying decisions [3,4]. While online reviews have various benefits, consumers
primarily employ this resource to reduce uncertainty regarding purchase consequences,
as well as the potential purchase risks involved. Consumers use online reviews to make
informed choices by considering the testimonies of other buyers [5,6]. As such, online
reviews have come to play a prominent role in the information searches conducted by
buyers, whether it be shopping for general merchandise or for a tour package [1,7].
The growing significance of such online reviews as a source of information search
prompts the question of how consumer search behavior is influenced by unusual circumstances that limit their ability to choose the best option, including severe time constraints
or notable deficiency of product/service knowledge when making a purchase decision. Indeed, consumers making purchase decisions in unusual buying circumstances may be less
likely to engage in rational information seeking processes involving the extensive search
for and logical processing of relevant information. In such situations, consumers may rely
on heuristic strategies in selecting a buying option—prioritizing mental shortcuts in the
face of cognitive limitations. In doing so, they are likely to perceive a greater degree of risk
and engage in more risk-taking behavior. Consequently, buying constraints will impact
the way in which online reviews are selected and used in the purchase decision-making
process.

J. Theor. Appl. Electron. Commer. Res. 2021, 16, 1517–1536. https://doi.org/10.3390/jtaer16050085

https://www.mdpi.com/journal/jtaer

J. Theor. Appl. Electron. Commer. Res. 2021, 16

1518

Research to date indicates that buyers facing significant time pressure or uncertainty
exhibit a range of behavioral options. For instance, consumers under time pressure tend to
take greater risks [8,9], focus on a few critical attributes in order to make a choice [10], or
postpone the purchase [11]. Extant studies on uncertainty in the consumer decision-making
context have focused on explaining the link between buyer uncertainty and consumers’
pre-purchase search behavior [12,13]. Buyers seeking a rational choice often face uncertainty rooted in a lack of information regarding various aspects of a potential purchase [14].
Uncertain buyers tend to rely on extensive information searches to reduce their purchase uncertainty to tolerable levels [12]. While consumers who perceive a high level of
purchase uncertainty will likely engage in an extensive search in order to manage that
uncertainty [15], those who are under intense time pressure will have difficulty pursuing
an active information search regardless of their uncertainty perception. Therefore, the
combined effects of these situational constraints are intricate and unpredictable. However,
despite substantial research on the effects of time constraints or purchase uncertainty on
general consumer behavior, little is known about the intricate effects of consumers’ buying
context on their evaluation and use of e-WOM [16]. One serious issue with today’s review
websites is that they do not discern the unique circumstances that individual consumers
face which can largely affect their information search process. Consumers with varying
degrees of time pressure and of purchase uncertainty will have differing information needs
that should be met by a system capable of providing an adequate information path to
suit the individual consumer’s needs. As Spenner and Freeman [17] put it, not mere
details but relevant information tailored to the consumer’s unique needs will simplify
decision-making by helping them traverse the purchase path quickly and confidently.
Nevertheless, while a consumer’s ability to take advantage of e-WOM in the course of
purchase decision-making would likely be impaired by cognitive limitations imposed by a
lack of sufficient time or relevant knowledge, the extant research ignored this issue. This
study aims to address this research gap.
This study uses the heuristic-systematic model of information processing to predict
how buyers evaluate and employ online reviews to seek and process information under
situational constraints. The purpose of this study is to verify whether consumers in circumstances limiting their ability to make a rational purchase decision will find it practically
infeasible to apply a systematic decision process and employ a heuristic strategy instead.
More specifically, this study focuses on addressing the following research questions (RQ):
RQ1: What impact do perceived time pressure and perceived purchase uncertainty have
on information search behavior and purchase decisions in a consumer’s buying process?
RQ2: Does a consumer’s information search and purchase behavior vary with unpredictable conditions of time pressure and purchase uncertainty?
RQ3: How can an e-commerce practitioner effectively meet the needs of online consumers
facing varying degrees of time pressure and purchase uncertainty?
This study will contribute to the existing body of knowledge by helping us to understand the intricate effects of situational constraints such as perceived time pressure and
purchase uncertainty on a buyer’s evaluation and use of online reviews. The findings of
this study will enable us to shed light on how review site owners can improve website
design to foster users’ access to information and to help them to arrive at the right buying
decision.
The remainder of this paper is organized as follows. First, we review the related
literature and propose research hypotheses and a research model. The next section introduces research methods encompassing data collection procedure, a sample, and measures.
Then we present the results of empirical analysis that include reliability and validity tests,
hypotheses tests, and interaction effects. In the following section, we discuss key findings
of the study, offer academic and practical implications based on the findings, and suggest
future research directions. Finally, we draw conclusions highlighting the importance of
this research.
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2. Theoretical Background and Study Hypotheses
In this section, we review related studies and present research hypotheses. First, we
introduce the Heuristic-Systematic Model to understand the theoretical backbone of the
present study.
2.1. Heuristic-Systematic Model
The primary objective of this study is to elucidate the effects of unusual buying circumstances on a consumer’s evaluation and use of online reviews when making a purchase
decision. The heuristic-systematic model (HSM) of information processing serves as the
theoretical foundation of this study. Originally developed by Chaiken [18], this communication model is used to explain how an individual receives and processes persuasive
messages. This study uses the HSM to provide a theoretical explanation of how a buyer
chooses and processes online reviews in arriving at a purchase decision. The model encompasses two modes of information processing: heuristic processing and systematic
processing. According to the HSM, motivation and ability play key roles in the choice
between the two modes of processing.
Heuristic processing uses judgmental rules known as knowledge structures, which
are learned and stored in memory [19]. This process involves the use of heuristics or
the simplifying of decision rules to quickly assess the message’s validity, thus requiring
minimal cognitive effort on the part of the message recipient. People with limited time and
ability to think carefully tend to engage in heuristic processing in order to form an attitude
toward a message [18]. In doing so, they tend to rely on more accessible information—such
as the source’s identity—in judging the validity of the message. Heuristic processing
does not seek optimization, and is likely to end up with what Herbert Simon calls a
satisficing solution—that is, a solution that is satisfying but not optimal [20]. Therefore,
heuristic processing typically produces less judgment confidence [21]. In general, heuristic
processing is best suited to situations in which the message recipient lacks the motivation
or ability to systematically process the information or when economic concerns like time
and cost matter.
Meanwhile, systematic processing involves efforts to understand available information through careful attention, deep thinking, and intensive reasoning [21]. In addition to
attempting to actively comprehend and evaluate the arguments of a message, individuals
employing systematic processing will assess the validity of an argument in relation to the
message’s conclusion [18]. Accordingly, this process ultimately results in an informed
evaluative judgment and/or decision [22] and greater confidence regarding the purchase
decision [21]. However, the approach is often time-consuming because it demands cognitive effort. Systematic processing also requires that an individual possess adequate
cognitive capacity and motivation to decide whether to accept the message [23].
2.2. Time Pressure and Purchase Uncertainty
The buying context comprises two elements: time pressure and purchase uncertainty.
Time pressure is a critical element of the consumer context and influences a buying decision.
Extant studies generally define time pressure as “a type of psychological stress that occurs
when a person has less time available (real or perceived) than is necessary to complete a
task or obtain a result” [24]. This study focuses on online reviews as a source of information,
and defines time pressure as the extent to which a buyer perceives that they have less time
available than necessary to complete an information search. In other words, this study
adopts the concept of time pressure as perceived by a consumer rather than as measured
by absolute standards. Consumers can also choose to focus on a main task while ignoring
or filtering out everything else in what scholars have termed “a narrowing effect” [10]. In
this regard, a buyer can make a wrong decision by relying solely on a few online reviews
that capture their attention. Therefore, it is likely to involve the risk of loss.
Conceptually, purchase uncertainty—the other element of buying context—corresponds
to what researchers call “pre-purchase uncertainty” [25] or “buyer uncertainty” [12]. Uncer-
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tainty involves being unsure of or lacking confidence in something. Individuals experience
uncertainty when they feel that they lack sufficient information to make accurate predictions [26]. According to Urbany et al. [12], pre-purchase buyer uncertainty comprises
two dimensions: uncertainty regarding what is known about the alternatives (knowledge
uncertainty) and uncertainty regarding which alternative to choose (choice uncertainty).
In this study, purchase uncertainty is understood as being related to both knowledge and
choice uncertainty. Accordingly, this study defines purchase uncertainty as “the extent to
which a consumer perceives to be deficient in the knowledge needed to make a rational
purchase choice” (e.g., brands and features available, choice criteria, which brand and
model to choose, and where to shop). In that regard, purchase uncertainty is conceptually
similar to unfamiliarity or inexperience [27].
2.3. Source and Message Attribute Dependence
Extant studies suggest that consumers tend to reduce uncertainty and perceived
risk by seeking information about a potential purchase [28]. There are two information
search strategies through which users can evaluate and choose online reviews regarding a
product or service: source attribute dependence and message attribute dependence. This
classification is theoretically rooted in the work of Chaiken [18], who argued that source
cues and message argument characteristics play a role when the validity of a message is
assessed by the message recipient. In browsing and selecting reviews for assistance in a
buying decision, users focus on source attributes (e.g., the reviewer profile) or message
quality attributes (e.g., content quality).
2.3.1. Source Attribute Dependence
In circumstances that make it difficult to search and process information systematically,
users are typically less interested in the content of individual reviews and prefer using
heuristics to access several key reviews. Based on the quick evaluation of these reviews,
users gain a general picture of the pros and cons of a product or service. This study defines
source attribute dependence as the extent to which a consumer willingly depends on the
characteristics of a message source to choose reviews that they will take into consideration
to make a buying decision. The characteristics of a message source in the e-WOM context
include the reviewer’s photo, nationality, badges, levels, and number of reviews posted.
These characteristics likely represent heuristics that a user can use to limit the breadth and
cognitive demand of the information search.
When making a choice under time pressure, consumers tend to accelerate the rate at
which they search and process information [11,29]. An important way means of accelerating
this process is filtering the information by focusing on more important attributes. As Dhar
and Nowlis [11] note, time pressure increases the weight placed on more meaningful
product features, thereby enabling the buyer to complete the information search task
quickly. As such, the buyer will find it more efficient to use source cues such as the
reviewer’s reputation or message length in order to filter the reviews and quickly access a
small set of key reviews. On the basis of the foregoing, this study proposes the following
hypothesis:
Hypothesis 1 (H1). Perceived time pressure is positively related to source attribute dependence.
Extant studies show that pre-purchase uncertainty produces feelings of insecurity, motivating consumers to seek information in order to reduce this perceived uncertainty [14,30].
Buyer uncertainty regarding a purchase is conceptually linked to perceived risk because
the buyer is unsure about the subjective product quality, as well as the probability and size
of the resulting loss should the purchased product fail to meet the customer’s needs [31].
While an information search may help lower an individual’s perceived risk, the extensive
and time-consuming search for and of product-related information typically results in
high search costs. In developing a model of consumer information searches, Schmidt and
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Spreng [32] found that perceived search cost negatively influences the motivation to search,
resulting in a decrease in information search activity. Accordingly, the cognitive burden of
information searching in the face of high uncertainty may lead consumers to choose a more
economical search strategy. As noted earlier, consumers save time and reduce cost and
effort by focusing on the characteristics of a source rather than its message when evaluating
and choosing online reviews to consider when making a buying decision. Therefore, this
study posits the following hypothesis:
Hypothesis 2 (H2). Perceived purchase uncertainty is positively related to source attribute
dependence.
2.3.2. Message Attribute Dependence
In this research, message attribute dependence is defined as the extent which a consumer is willing to rely on the characteristics of message (or argument) quality in deciding
which reviews to read. Some attentive buyers value message quality attributes such as
two-sidedness and message valence when evaluating a pool of reviews. Such individuals
tend to believe that reviews that are two-sided, objective, or relevant are more helpful
for a buying decision and thus deserve more attention when seeking information [33].
These buyers are strongly motivated to seek out information and ultimately expand their
product knowledge. They read, analyze, and make inferences from as many useful reviews as possible in order to familiarize themselves with the product or service. Under
normal buying conditions—that is, with sufficient time for an information search and
adequate product knowledge to perform that search—such users typically depend on one
or more message quality attributes when conducting an information search. However, the
effectiveness of performing a goal-directed search activity will likely diminish in unusual
circumstances where consumers find it difficult to perform a normal search. Under time
constraints, a buyer may experience ‘perceptual narrowing’ that make search infeasible,
where they channel or tunnel their focus toward a main task and ignore or filter out certain
cues [10,34]. Likewise, under severe purchase uncertainty, a buyer may have no idea of
what and where to search for. Thus, the greater a buyer’s perceived time constraint for or
perceived uncertainty regarding the information search, the less dependent their search
activity will be on logical message quality characteristics as evaluation criteria. In other
words, there is an inverse relationship between perceived time pressure and dependence on
message quality attributes and between perceived purchase uncertainty and dependence
on message quality attributes.
For example, a buyer perceiving severe time constraints in making a buying decision
is less likely to painstakingly screen and evaluate online reviews by focusing on message
attributes such as objectivity and relevance. Rather, a buyer facing time pressure will adopt
a shortcut approach to evaluating the reviews, thereby reducing the information processing
burden. In other words, buyers facing time constraints tend to use heuristics to complete
the information search more efficiently. In short, the greater a buyer’s perceptions of time
pressure, the less likely they are to rely on message characteristics, and the more likely they
are to rely on source characteristics to keep the cognitive workload of information search
to a minimum. On the basis of the foregoing, this study proposes the following hypothesis:
Hypothesis 3 (H3). Perceived time pressure is negatively related to message attribute dependence.
The same logic applies to situations of purchase uncertainty. Consumers who believe
that they lack the necessary product knowledge will feel uncertain about the purchase to
such an extent that it hinders sound buying decisions. Such consumers do not know what
information is necessary or how to search for information, often losing motivation to search
for product information as a result. Under uncertainty, they tend to be less involved in
search and thus buy either from sellers they had personal experience with (loyalty effect) or
from well-known sellers (brand effect) in the absence of experience [14,35]. As a systematic
processing approach requires the cognitive ability and motivation to search [23], a heuristic
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approach is more suitable for buyers with little ability and motivation to conduct a product
information search. Therefore, this study proposes the following hypothesis:
Hypothesis 4 (H4). Perceived purchase uncertainty is negatively related to message attribute
dependence.
2.4. Decision Perceptions
2.4.1. Self-Confidence
Bennett and Harrell [36] define confidence as “the buyer’s confidence in his ability
to judge or evaluate attributes of the brands.” Buyers’ beliefs regarding their ability to
evaluate brands are likely formed by the amount of information they possess (i.e., their
product knowledge). A lack of self-confidence may produce anxiety [28], which also
results from high risk perceptions. Thus, a consumer perceiving a buying decision as high
risk will likely experience low self-confidence due to anxiety. According to Locander and
Hermann [28], a buyer’s search for information to reduce purchase uncertainty and risk can
enhance their self-confidence. As noted earlier, a buyer’s dependence on source attributes
indicates that they rely on heuristics in seeking relevant information, often accessing key
online reviews to guide their evaluation of brands. Accordingly, this study expects a
positive relationship between source attribute dependence and self-confidence. Therefore,
this study proposes the following hypothesis:
Hypothesis 5 (H5). Source attribute dependence is positively related to self-confidence.
Likewise, focusing on message quality characteristics in scanning online reviews
is an important means of seeking information regarding a buying choice. Buyers focus
on message’s argument quality attributes such as valence, objectivity, completeness, and
accuracy in selecting and evaluating online reviews to help the systematic processing of
purchase-related information [33,37]. In their empirical study, Laroche et al. [38] found that
familiarity with a brand influences a consumer’s confidence toward the brand, suggesting
a positive relationship between product knowledge and self-confidence. In sum, better
product knowledge facilitates greater consumer confidence in the buying decision [39].
Accordingly, this study suggests the following hypothesis:
Hypothesis 6 (H6). Message attribute dependence is positively related to self-confidence.
While the use of heuristics in seeking information related to a purchase may save the
buyer time and effort, it has limited effectiveness in assuring the buyer that the relevant
information will be carefully and systematically processed in the buying decision. As
Chaiken & Ledgerwood [21] note, heuristic processing can occur even when people are
not motivated and able to deliberately think about a topic. Besides, a simplified decision
process driven by heuristics may lead to biases and hence reduced accuracy [40]. Therefore,
a buyer heavily reliant on source characteristics (i.e., heuristics) to evaluate online reviews
is typically less confident in their choice than those who rely on message characteristics.
In other words, it is likely that the systematic processing of online reviews by focusing
on message attributes prompts greater self-confidence in buyers. Accordingly, this study
proposes the following hypothesis:
Hypothesis 7 (H7). There is a more positive association between message attribute dependence
and self-confidence than between source attribute dependence and self-confidence.
2.4.2. Anticipated Satisfaction
In general, anticipated satisfaction refers to the satisfaction that a consumer expects
regarding the outcome of a purchase before making a final choice [41]. Possessing information about upcoming experiences enhances people’s expected satisfaction because it
gives them a sense of personal control [42]. When anticipating satisfaction, a consumer
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forms mental images about one or more options, eventually leading to the final buying
choice [41]. Examining a car repair case, Grazin and Schelderup [43] found a positive relationship between self-confidence and anticipated satisfaction. Consumers who know how
to resolve a given problem tend to expect more positive outcomes, including a higher level
of satisfaction. For example, a computer-savvy buyer will anticipate higher satisfaction
regarding the purchase of a new iPod device than a computer illiterate buyer. On the basis
of the foregoing, this study proposes the following hypothesis:
Hypothesis 8 (H8). Self-confidence is positively related to anticipated satisfaction.
2.5. Interaction between Time Pressure and Purchase Uncertainty
An interaction effect can be understood as the simultaneous effect of two or more
independent variables on at least one dependent variable in which their joint effect is
significantly greater or less than the sum of the parts [44]. The two independent variables
in this study—perceived time pressure and perceived purchase uncertainty—may interact
with each other to influence either of the two dependent variables, namely, source attribute
dependence and message attribute dependence. Two hypotheses can be developed on the
basis of these interaction effects.
First, as suggested earlier, buyers facing perceived time constraints or purchase uncertainty will be less likely to engage in systematic processing and will thus rely on a
heuristic information search strategy. Accordingly, when an individual faces both time
constraints and purchase uncertainty—both limitations significantly hindering their ability
to systematically process related information—we expect that the buyer’s dependence on
source attributes will be even stronger than when only one of these limitations is present.
For instance, a consumer planning an overseas tour within a short timeframe and feeling
relatively uncertain regarding the purchase of an adequate tour package will be significantly more inclined to use source information as a shortcut in processing online reviews.
As there is no guarantee that they will be able to find the right reviews by evaluating
them on the basis of content quality, the consumer will be motivated to seek information
in a more efficient manner. An efficient information search can be attained via heuristics
derived from source information, including the reviewer’s photo, nationality, and badges.
Accordingly, this study posits the following hypothesis:
Hypothesis 9 (H9). Source attribute dependence will increase as the association between perceived
time pressure and perceived purchase uncertainty increases.
The interaction between the two independent variables can be expected to influence
message attribute dependence in the same way. Chaiken and Maheswaran [22] argue that
heuristic processing prevails in circumstances where motivation or capacity for effortful
processing is low. This is because systematic processing is unlikely in such situations as
a result of factors limiting cognitive capacity. A buyer perceiving both time pressure and
purchase uncertainty simultaneously will have substantially less motivation and ability to
systematically process and evaluate online reviews than those facing either time pressure or
purchase uncertainty. In such circumstances, a buyer is primarily motivated to complete the
information search efficiently and with minimal cognitive effort. Consequently, the buyer
will be less reliant on the characteristics of online reviews in determining the argument
quality. Accordingly, this study hypothesizes the following relationship:
Hypothesis 10 (H10). As the association between perceived time pressure and perceived purchase
uncertainty increases, message attribute dependence will decrease.
On the basis of the theoretical background and proposed hypotheses, Figure 1 presents
this study’s research model.
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3. Methodology
3. Methodology
3.1. Data Collection and Sample
3.1. Data Collection and Sample
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This study included gender, income, and degree of experience in using reviews for
booking hotels as control variables. With regard to the latter, participants were asked how
regularly they use online reviews to book a hotel, with an average score of 4.84 (SD = 1.58)
on a seven-point scale anchored with hardly–always. The average frequency of hotel
reservations through the review website was about 8.60 times (SD = 12.32).
3.2. Measures
Table 1 lists the items used to measure six constructs: perceived time pressure, perceived purchase uncertainty, source attribute dependence, message attribute dependence,
perceived confidence, and anticipated satisfaction. All measurement items were adapted
from previous studies.
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Table 1. Measures and scales.
Constructs

Variables
PTP1
PTP2

Perceived time pressure

PTP3
PTP4
PTP5
PPU1

Perceived purchase
uncertainty

PPU2
PPU3
PPU4

Source attribute dependence

SAD1
SAD2
SAD3
SAD4
SAD5
SAD6

Message attribute dependence

MAD1
MAD2
MAD3
MAD4
MAD5
MAD6

Measure Items

• I find myself pressed for time when I make a hotel
reservation.
• I am in a hurry when I make a hotel reservation.
• I only have a limited amount of time available in which
to make a hotel reservation.
• I try to finish making a hotel reservation as quickly as
possible because I have other things to do.
• I do not have enough time to complete my tour itinerary.
• I am sure about the hotel room features that are
available (-).
• I am sure about the pros and cons of the different hotel
brands (-).
• I am aware of the most important considerations when
making a hotel reservation (-).
• I am sure about which hotel brand to choose (-).
_____ is important to me when evaluating an online
review to read.
• The reviewer badge
• The reviewer’s rank in the community
• The total amount of reviews contributed by the reviewer
• The amount of helpfulness votes received by the
reviewer
• The number of followers a reviewer has
• The identity disclosure of the reviewer (e.g., photo,
nationality, etc.)
_____ is important to me when evaluating an online
review to read.
• The relevance of the review to my current needs
• The completeness of the review
• The review’s ease of understandability
• The objectivity of the review
• The believability of the review
• The timeliness of the review

Sources

[45]

[12]

[46,47]
Self-developed

[33,48]
Self-developed

Self-confidence

PC1
PC2
PC3

• I am confident about selecting a hotel brand.
• I am confident in my choice of hotel brand.
• I am confident about the evaluation of hotel brands.

[49]

Anticipated satisfaction

AS1
AS2

• I will be satisfied with this booking decision.
• I will be happy if I decide on a hotel.

[50]

This study proposed two situational factors in an online shopping context: perceived
time pressure and perceived purchase uncertainty. First, perceived time pressure refers to
the extent to which a buyer perceives that they have less time available than is necessary
to make a buying decision [51]. The five items used to measure time pressure were based
on the work of Vermeir and Van Kenhove [45]. Second, perceived purchase uncertainty
denotes the extent to which a consumer perceives that they lack the knowledge necessary
to make a rational purchase decision. The four items used to measure perceived purchase
uncertainty were adapted from Urbany et al. [12].
e-WOM evaluation and use comprises two constructs: source attribute dependence
and message attribute dependence. Source (or message) attribute dependence is defined
as the degree to which a consumer is willing to rely on the characteristics of a source (or
message quality) attribute in deciding which reviews to read. The scale of dependence
on source attributes used in this study is adapted from those developed by Banerjee
et al. [46] and Jamil and Farid Hasnu [47]. Banerjee et al. [46] propose that online consumers
often consider reviewer attributes like reviewer reputation, competence, and sociability,
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while Jamil and Farid Hasnu [47] have developed messenger factors such as identity
disclosure, reviewer reputation, and reviewer expertise. Likewise, the scale of dependence
on message attributes is rooted in the review or message quality attributes, and measure
items were adapted from Otterbacher [33] and Zhao et al. [48]. Otterbacher [33] proposed
a multi-dimensional measure of message quality comprising the topical relevancy of the
reviews, the ease of understanding the message, message believability, and objectivity. Zhao
et al. [48] included specific scales in measuring review quality: namely, message adequacy,
message depth, message reliability, message relevancy, message understandability, and
message conciseness. The review characteristics proposed by Zhao et al. [48] were modified
to fit this study.
Self-confidence and anticipated satisfaction are two constructs in purchase and decisionmaking. Self-confidence refers to the buyer’s overall confidence in their ability to judge
or evaluate brand attributes. The items used to measure self-confidence in this study are
modified versions of those developed by Flavián et al. [49]. Anticipated satisfaction denotes
the expected satisfaction of the purchase; this expectation is evaluated by consumers in
making the final purchase decision. The items used to measure anticipated satisfaction in
this study were adapted from Connors et al. [50]. Items were measured on a seven-point
Likert scale ranging from “strongly disagree” (1) to “strongly agree” (7).
4. Results
4.1. Reliability and Validity Analysis
AMOS 21.0 was used to evaluate reliability and validity. Based on Hair [52], four
specific indices were chosen to test the goodness of measurement model fit. In general, it is
considered acceptable if the values of comparative fit index (CFI) and Tucker-Lewis index
(TLI) are 0.9 or more, standardized root mean square residua (SRMR) is 0.05 or less, and
root mean square error of approximation (RMSEA) is 0.08 or less. The results showed that
the measurement model had adequate fit between observed data and the hypothesized
model (χ2 /df = 2.123; CFI = 0.964; TLI = 0.957; SRMR = 0.054; RMSEA = 0.045). These
results indicate that the measurement model is acceptable according to conventional cutoff
criteria [52,53]. Confirmatory factor analysis results revealed that all factor loadings were
significant and above the threshold of 0.5 [52] after deleting three items of source attribute
dependence (SAD 4, 6) and message attribute dependence (MAD 6) that were lower than
0.5. Reliability was tested using average variance extracted (AVE), composite reliability
(CR), and Cronbach’s alpha. The commonly accepted cutoff value of AVE is 0.50 and that
of CR and Cronbach’s alpha is 0.7 [48].
Table 2 presents item scales for the constructs with factor loadings and convergent
validity test values. The AVE values of the constructs ranged between 0.50 and 0.72, which
are above the 0.5 cutoff value [54]. Ranging between 0.755 and 0.928, the CR indicated
that constructs were highly stable and consistent. Moreover, all constructs had adequate
construct reliabilities (Cronbach’s α > 0.7) [55]. As such, the scales have adequate construct
validity.
Table 2. Statistics of construct items.
Standardized
Factor Loadings
Perceived time
pressure
PTP1
PTP2
PTP3
PTP4
PTP5

0.939
0.926
0.873
0.716
0.780

Cronbach’s
Alpha

Composite
Reliability

AVE

Mean
(SD)

0.925

0.928

0.724

3.682
(1.711)
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Table 2. Cont.
Standardized
Factor Loadings

Cronbach’s
Alpha

Composite
Reliability

AVE

Mean
(SD)

0.693
0.779
0.729
0.722

0.819

0.821

0.535

3.209
(1.214)

0.867

0.870

0.627

4.382
(1.393)

0.834

0.833

0.501

5.771
(0.989)

0.874

0.876

0.702

5.208
(1.933)

0.757

0.755

0.606

5.582
(1.045)

Perceived
purchase
uncertainty
PPU1
PPU2
PPU3
PPU4
Source attribute
dependence
SAD1
SAD2
SAD3
SAD4
SAD5
SAD6

0.823
0.885
0.734
0.713

Message attribute
dependence
MAD1
MAD2
MAD3
MAD4
MAD5
MAD6

0.680
0.676
0.733
0.686
0.759

Self-confidence
SC1
SC2
SC3

0.830
0.841
0.842

Anticipated
satisfaction
AS1
AS2

0.765
0.792

In addition, this study tested the heterotrait–monotrait (HTMT) ratio of correlations to
evaluate discriminant validity. Table 3 shows that discriminant validity has been satisfied
because the HTMT ratios of correlation of all constructs are less than 0.85 [56,57]. Additionally, all square roots of each latent variable’s AVE were larger than the correlation between
the construct and the remaining constructs, confirming discriminant validity (Table 4). On
the basis of these HTMT and correlation analysis results, convergent and discriminant
validity are sufficient for this study’s measurement model.
Table 3. Heterotrait-monotrait ratio results.
PTP

PSU

SAD

MAD

SC

PTP

1

PSU

0.189

1

SAD

0.365

−0.254

1

MAD

0.027

−0.315

0.218

1

SC

−0.116

−0.803

0.271

0.383

1

AS

−0.209

−0.687

0.150

0.573

0.782

AS

1

Notes. PTP = perceived time pressure; PSU = perceived purchase uncertainty; SAD = source attribute dependence;
MAD = Message attribute dependence; SC = self-confidence; AS = Anticipated satisfaction.
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Table 4. Correlation between constructs (AVE and squared correlations).
PTP

PSU

SAD

MAD

SC

AS

PTP

0.851

PSU

0.163

0.731

SAD

0.332

−0.226

0.792

MAD

0.024

−0.256

0.208

0.708

SC

−0.104

−0.681

0.255

0.328

0.838

AS

−0.174

−0.537

0.141

0.458

0.635

0.778

Notes. The bold numbers in the diagonal row are square roots of average variances extracted (AVE). PTP = perceived time pressure; PSU = perceived purchase uncertainty; SAD = source attribute dependence; MAD = Message
attribute dependence; SC = self-confidence; AS = Anticipated satisfaction.

Finally, data were collected via a self-reporting questionnaire, which means that there
is potential for common method bias. Thus, this study conducted Harman’s single-factor
test and multicollinearity test. Harman’s single factor test revealed that the first factor
explained 23.69%; this is below the 50% threshold and indicates that common method
bias was not a concern [58,59]. Variation inflation factor (VIF) analysis showed that VIF
values were between 1.472 and 4.156. Thus, multicollinearity is not a concern in the data
because VIF values are less than the threshold of 10. This indicates that there is little overlap
between the two variables.
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consumers’ self-confidence, supporting both H5 and H6. A pairwise parameter comparison test revealed that relative impact on self-confidence was much stronger for message
attribute dependence than for source attribute dependence (t = 3.192, p < 0.05). Therefore,
H7 was supported.
Finally, self-confidence had a positive direct effect on anticipated satisfaction (β =
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with consumers’ self-confidence, supporting both H5 and H6. A pairwise parameter
comparison test revealed that relative impact on self-confidence was much stronger for
message attribute dependence than for source attribute dependence (t = 3.192, p < 0.05).
Therefore, H7 was supported.
Finally, self-confidence had a positive direct effect on anticipated satisfaction (β = 0.555,
p < 0.001), providing support for H8. Among the control variables, annual income and
review usage are positively related to self-confidence.
4.3. Interaction Effects
The interaction effect of perceived time pressure and perceived purchase uncertainty
on dependence on message attributes (β = 0.568, p < 0.001) was found to be significant. To
illustrate the interaction effect, pre-search uncertainty was divided into a high-level group
(one standard deviation above the mean) and a low-level group (one standard deviation
below the mean). In Figure 3, two regression lines illustrate the relationship between time
pressure and message attribute dependence when the extent of purchase uncertainty is
either high or low. In other words, the purchase uncertainty moderated the relationship
between time pressure and message attribute dependence. More specifically, the low time
pressure group showed increased dependence on message attributes when consumers
were under high purchase uncertainty (β = 0.133, t = 3.973, p < 0.001). However, there
was no significant difference between the high and low time pressure groups in message
attribute dependence when consumers were under low purchase uncertainty (β = −0.039,
t = −1.249, p = 0.212). Meanwhile, the interaction effect of perceived time pressure and
14
perceived purchase uncertainly on dependence on source attributes was not significant.
Thus, H9 was supported, while H10 was not.
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Table 5. Moderating effects of pre-search uncertainty with hierarchical regression for interaction (moderation) analysis.

ables (Dependent
ariable = MAD)

ived time pressure

Model 1

Model 2

B

Beta

t

B

Beta

t

B

Beta

t

0.014

0.024

0.566

0.039

0.068

1.612

−0.180

−0.311

−3.011 **

−0.217

−0.267

−6.362 ***

−0.489

−0.600

−6.457 ***

0.071

0.568

4.004 ***

rceived purchase
uncertainty
ived time pressure
erceived purchase
uncertainty
R squared

Model 3

0.001

0.070

0.097

justed R squared

−0.001

0.067

0.092

squared change

0.001

0.069

0.027

0.320 (0.572)

40.471 ***

16.029 ***

F change

Notes. ∗∗∗ p < 0.001, ∗∗ p < 0.05.
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Table 5. Moderating effects of pre-search uncertainty with hierarchical regression for interaction (moderation) analysis.
Model 1

Model 2

Model 3

Variables (Dependent
Variable = MAD)

B

Beta

t

B

Beta

t

B

Beta

t

Perceived time pressure

0.014

0.024

0.566

0.039

0.068

1.612

−0.180

−0.311

−3.011 **

−0.217

−0.267

−6.362 ***

−0.489

−0.600

−6.457 ***

0.071

0.568

4.004 ***

Perceived purchase
uncertainty
Perceived time pressure x
Perceived purchase
uncertainty
R squared

0.001

0.070

0.097

Adjusted R squared

−0.001

0.067

0.092

R squared change

0.001

0.069

0.027

F change

0.320 (0.572)

40.471 ***

16.029 ***

Notes. ∗∗∗ p < 0.001, ∗∗ p < 0.05.

5. Discussion
5.1. Interpretation of Findings
Today, consumers increasingly rely on online review sites in seeking relevant information with which to evaluate product brands. Rational decision-making theory suggests
that consumers gather and use relevant information from available sources in order to
reduce potential risks and make optimal choices. However, if the buying decision is
made in unusual circumstances such as time constraints or purchase uncertainty, the information search mode or strategy may change—effectively altering the way in which the
buyer evaluates and employs online reviews. Addressing this issue, this study examined
how consumers evaluate and utilize e-WOM in the face of time constraints and purchase
uncertainty. This study’s findings support most of its hypotheses.
First, results reveal that under high time pressure, respondents depended more on
source attributes and less on message attributes in evaluating and using reviews to seek
information regarding a potential purchase. These findings are consistent with the prediction that perceived time pressure induces reliance on shortcut cues or heuristics that
enable individuals to search more efficiently while minimizing cognitive effort [60,61].
Likewise, results show that perceived purchase uncertainty significantly decreased buyers’ dependence on message attributes. This suggests that consumers tend to rely less
on message attributes when they feel that they lack the knowledge necessary to make a
rational choice and thus perceive significant risk. However, the prediction that perceived
purchase uncertainty is positively related to source attribute dependence was not verified
by research results. In a high purchase–uncertainty situation, consumers may have hard
time identifying their ultimate information needs and may not be capable of properly
searching for the right information on the review site—regardless of whether the search is
systematic or heuristic—because they are uninformed regarding online information gathering. Moreover, high product uncertainty has a negative influence on buyer satisfaction with
online shopping [62]. Therefore, in order to address the uncertainty issue, consumers prefer
relying on information from offline sources, such as seeking advice from an experienced
acquaintance or contacting companies for customer support. This finding is consistent
with that of Murray [63], who reported that high risk perceptions of a product increase the
likelihood of a buyer seeking information through offline (rather than online) channels,
despite the economic utility of online information.
Second, the interaction effect between perceived time pressure and purchase uncertainty on message attribute dependence was found to be negative, as hypothesized. When
people faced both high time pressure and purchase uncertainty, their reliance on message
attributes characterizing the content quality of online reviews decreased significantly. Consumers experiencing significant uncertainty are expected to lack the knowledge necessary
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to seek information and thus lose the motivation to do so. If consumers already experiencing a decrease in motivation face severe time pressure, they may skip the rational
search procedure altogether—the combination of constraints significantly discouraging
their systematic evaluation of the argument quality of messages. However, the interaction
effect between perceived time pressure and perceived purchase uncertainty on source
attribute dependence was insignificant. This finding is inconsistent with this study’s prediction that consumers under composite constraints will turn to heuristics (i.e., information
about sources) for the same reasons that they would avoid in-depth cognitive processing
of reviews at the message level. Arguably, respondents experiencing both severe time
pressure and severe purchase uncertainty opt to seek information from offline sources or
delay their buying decision to a later date. In such scenarios, buyers may determine that it
is too risky to make a purchase decision, as an incompetent search can result in the wrong
product choice.
Third, results show that while both source attribute dependence and message attribute
dependence positively affect self-confidence, message attribute dependence has a significantly stronger impact. This indicates that respondents experienced higher self-confidence
choosing between potential hotel brands when they systematically evaluated online reviews focusing on message characteristics than when they relied on heuristics for the quick
evaluation of key online reviews. Extant studies have produced mixed findings regarding
this relationship. For example, this study’s results are in line with those of Mudambi
and Schuff [64], who found that an in-depth review written by an assiduous reviewer
fosters consumer confidence because such insightful reviews have diagnostic value in a
buying decision. A survey of related studies indicates that product experience [65,66],
prior knowledge [67], and beliefs regarding brand selection ability [68] are factors known
to impact consumer confidence. Self-confidence in a consumer’s choice is enhanced by
abundant information [69,70]. More specifically, in-depth information helps reduce the
search effort and thus search costs on the part of the buyer, making it easier to compare
alternatives [71–73]. Consequently, consumers believe that this type of information has
more diagnostic value in a product choice [74]. However, this study’s findings contrast with
those of Trumbo [75], who found that an individual’s perception of risk is positively related
to systematic processing but negatively related to heuristic processing. Risk perception
tends to lower self-confidence. Trumbo’s [75] findings imply that the more systematic a
buyer’s information search, the greater the risk and the weaker the self-confidence the
buyer will perceive. This prompts the question of why systematic processing diminishes
consumer self-confidence. Trumbo [75] explains that “those [respondents] who have most
engaged the information . . . have arrived at the conclusion that there is something to be
concerned about” [75]. Hence, it is expected that buyers who have performed an extensive
information search may perceive a lower level of self-confidence because they will feel
more vulnerable to the potential risks associated with a purchase while gaining more
knowledge.
Finally, consumer self-confidence was found to positively influence the extent of
satisfaction expected from the purchase decision. If consumers believe they can make a
competent product choice based on the information they have obtained, they will anticipate
positive outcomes regarding the future use of the product being purchased. Thus, the more
a buyer understands the likely consequences of using the product or service, the higher
their expected satisfaction [43]. This finding aligns with that of Hahn and Kim [76], who
demonstrated that the perceived confidence of shopping at an online store was a significant
predictor of a buyer’s behavioral intention to transact. In short, a buyer confident in their
shopping ability will be optimistic about the outcome of their product choice.
5.2. Implications
5.2.1. Academic Implications
First, although numerous studies have examined the effects of time pressure and
purchase uncertainty on consumer behavior in general, few have considered the influence
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of unusual buying circumstances on e-WOM evaluation and employment. As such, this
study expands the existing literature on e-WOM by investigating how constraints on a consumer’s time and information impact their e-WOM evaluation and utilization. This study
is the first to apply Chaiken’s [18] HSM to the e-WOM situation in order to make predictions about a buyer’s information search behavior in the face of buying constraints. More
specifically, this study uses the HSM to verify the assumption that, under circumstances
limiting the ability to make a rational purchase, a buyer will tend to employ heuristics
rather than a systematic information search to obtain information satisfying their buying
needs quickly and easily.
Second, this study empirically tested the interaction effects of time pressure and
purchase uncertainty upon a buyer’s information search behavior, examining whether
consumers’ evaluation and use of online reviews are markedly different when the two
constraints occur simultaneously. Results revealed that although consumers restrain their
systematic information search—which may be cognitively demanding—when the constraining circumstances co-exist, they do not necessarily pursue a heuristic information
search strategy. In this regard, this study is expected to contribute to the body of online consumer behavior literature by elucidating the intricate composite effects of buying
constraints on the mode of information search.
Third, this study enriches our understanding of the theoretical underpinnings of the
relationship between the mode of information search and self-confidence. Results confirm that while a buyer’s information search—whether systematic or heuristic—increases
their perceived self-confidence, a systematic search strategy (i.e., dependence on message
attributes) has a greater impact on self-confidence than a heuristic search strategy (i.e.,
dependence on source attributes).
5.2.2. Implications for Business Practitioners
First, this study’s findings provide some insights into how e-commerce firms can
effectively increase customer satisfaction for buyers with varying degrees of time pressure
and purchase uncertainty. Existing e-WOM studies generally assume that consumers
make purchase decisions in an ideal buying situation with virtually no constraints in time
or knowledge. However, consumers are often under various constraints, limiting their
ability to seek information when making online purchases. Therefore, websites need to
be designed to enable potential buyers from a specific buying context to effectively follow
a path matching their information search, and thus facilitate their ability to efficiently
evaluate and use e-WOM to seek information that fits their buying needs.
Second, e-commerce practitioners should implement a strategy to provide consumers
with information tailored to unique consumer needs under varying constraints. People
under severe time pressure or buyer uncertainty should have easy access to information regarding the sources of online reviews, while those under mild time constraints or purchase
uncertainty should be directed to information regarding the content quality of individual
review messages. In particular, consumers under composite constraints—such as severe
time pressure and purchase uncertainty—are more inclined to seek information about
message sources (i.e., heuristics) in order to minimize the cognitive effort required in
processing individual reviews at the message quality level. Therefore, it is imperative to
match information search functions built into the e-commerce system to the types of buying
constraints, thereby enabling consumers to seek information satisfying a given buying
circumstance. For example, provided that the system has determined that the buyer knows
little about the tour destination and needs quick summary of positives and negatives, this
can initiate the automatic review search to suggest an organized outline of relevant reviews
based on message sources (e.g., ones composed by influential reviewers) that will end up
saving the buyer much time and effort in reaching a buying decision. The implementation
of such capabilities would importantly benefit from the AI technology that is known to
make a substantial contribution to the intelligent information search functions.
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Third, marketers should ensure that consumers find their review websites easy to access and that the provided information sources and/or messages are easy to use depending
on their buying circumstance. Only when the review website successfully supports their
information needs can consumers experience a high level of self-confidence in evaluating
and choosing between potential product brands, elevating their anticipated satisfaction in
the process. As the systematic processing of information has a greater impact on buyer’s
self-confidence than does heuristic processing, it is necessary to restructure a website’s online reviews so that highly motivated and serious consumers can sort and search individual
reviews effectively and efficiently.
5.3. Limitations and Future Research
This study has several limitations that can be addressed in future research. First, the
study did not directly observe and gauge consumers’ e-WOM evaluation and use behavior,
or their purchase decision. Rather, it measured consumers’ perceptions of e-WOM evaluation and employment by using a hypothetical travel scenario. Future research is needed
to measure buyers’ actual behavior in order to clearly verify the relationship between
situational constraints, e-WOM evaluation and use, and purchase decision. Second, buyer
uncertainty should be further divided into knowledge uncertainty and choice uncertainty
as demonstrated by Urbany, Dickson [12], who used this division to investigate how each
of these uncertainty dimensions affects the way in which a buyer evaluates and employs
online reviews for information search. The results of such a study would provide insights
into business strategies to alleviate potential customers’ perceptions of purchase uncertainty. Third, this study did not fully control for the severity of consumers’ time constraints
and purchase uncertainty due to the nature of the research design. This study assumes
that the degree of perceived time constraint or purchase uncertainty is neither objective
nor absolute by nature, but is dependent on people’s perceptions. Future studies should
manipulate time constraint and purchase uncertainty by adopting an experimental design.
Fourth, while this study assumes that the relationship between purchase uncertainty and
source- or message-dependence is linear, this relationship may be non-monotonous. As
such, future studies need to investigate this relationship for possible nonlinearity. Finally,
this study only employed time pressure and purchase uncertainty as consumer constraints
on buying. However, there may be other constraints that potentially limit consumers’ use of
reviews in different ways. Future studies should explore the influence of other constraints
that may affect the evaluation and use of reviews by consumers, as well as examine the
moderating role of other possible variables such as product classes or gender.
6. Conclusions
Today the information society is overloading individuals with a huge amount of
information. Furthermore, people needing to buy over the Internet may face two critical
constraints originating in the buying situation, time pressure and buying uncertainty,
that would likely limit their ability to make the right purchase decision. We set out to
undertake this research to verify whether consumers under these constraints will find
it practically infeasible to apply a systematic decision process and employ a heuristic
strategy instead. Our study results largely confirmed this prediction. It was found that
these situational constraints are determinants of a buyer’s mode of information processing,
which subsequently influences self-confidence and anticipated satisfaction. The ability
to make a right choice regarding the mode of information processing would ultimately
augment users’ ability to evaluate and use online reviews. Hence, to render a review
website as attractive and valuable to potential users as possible, site owners should try
enhancing the site design such that their website can help the users effectively deal with
the situational constraints by providing adequate paths to the information sought by a
buyer.
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