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ABSTRACT

The Quick Response (QR) code service scanned by smartphones allows users to obtain information that would
otherwise be difficult for them to access on their own. However, different personality traits and attitudes toward
innovations might influence an individual’s acceptance of this technology. A parallel model, in which personality traits
predict individuals’ attitudes toward innovation, which in turn predict acceptance of QR code services, is proposed.
Participants (N = 689) completed an online questionnaire. The original findings did not confirm all of the hypotheses,
especially in terms of the desire for uniqueness. Further analysis revealed that laggards and late majority consumers
hold unfavorable attitudes toward innovation and are less willing to adopt QR code services. A comparison model
suggests that the degree of mediation of the effects of personality traits on service acceptance by attitudes toward
innovation varies across categories of consumers.
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1. Introduction

When scanned by a mobile device, Quick Response (QR) codes provide users with immediate access to almost
any information they might want. QR codes are small, two-dimensional digital images with the capacity to store a
large amount of high-density data. These codes, which can encode different types of information, are used in post
offices, transportation, government, business, and many other industries. Barcodes are easily stored, transferred,
processed, and validated. A mobile camera with an Internet connection and a QR code reader is all that is needed to
use this technology. It takes users only a few minutes to scan a QR code and retrieve the relevant information. Thus,
more and more business people find them to be of great value and to have diverse applications in M-commerce (e.g.,
in providing a new channel for marketing communications). This digital resource may have important implications
for the action a potential adopter chooses to take, because individuals adapt their attitudes and behaviors to changes
in the environment. Even though a new service can enhance quality of life and improve communication efficiency,
the expected benefits and improvements from these innovations can be attained only when the intended users make a
decision to adopt them. A lack of user acceptance has long been identified as a key factor that leads either to a
disparity between expectations and derived benefits or to failures in new services [McCarroll 1991; King 1994;
Gillooly 1998; Yi et al. 2006].

Prior research has identified perceptions of usefulness, ease of use, and compatibility as key innovation
characteristics that impact user acceptance of technology [Tornatzky & Klein 1982; Kwon & Zmud 1987; Sultan &
Chan 2000; Al-Jabri & Sohail 2012]. Research on the technology acceptance model (TAM) has shown that users’
adoption behavior is driven by their intentions, which are reinforced by their attitudes [Davis 1989; Davis et al.
1989]. A number of studies on mobile services have expanded on the TAM and considered various factors that
influence behavioral intentions [Celik & Yilmaz 2011; Hong & Tam 2006; Koenigstorfer & Groeppel-Klein 2012;
Nysveen et al. 2005; Sun et al. 2013]. The outcomes of these studies have shown that the TAM is helpful in
explaining a substantial number of factors that influence users’ decisions to use a new innovation.

However, people react differently to a new idea, practice, or object based on differences in their attitudes toward
innovation [Rogers 2003]. Psychologists explain differences between people’s behavior in terms of individual
differences in their dispositions. Two types of disposition are important: personality traits and attitudes. A
personality trait is a characteristic of a person that has a pervasive influence over a broad range of different
behaviors relevant to that trait. An attitude is an inclination to respond positively or negatively to an object, person,
institution, or event. Personality traits and attitudes differ in a number of respects [Ajzen 2005]. First, attitudes are
evaluative and directed toward a target. In contrast, personality traits are not evaluative and do not focus on a target.
Instead, they describe a broad tendency to behave in a certain way (e.g., extraversion). Second, although both
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personality traits and attitudes are assumed to be fairly stable, personality traits are generally more enduring and
resistant to change than are attitudes.

Both personality traits and attitudes are latent hypothetical constructs used to explain differences between
people’s intentions and behavior. Attitudes are most successful as behavior predictors when attitudes and behavior
are measured at the same level of specificity [Ajzen & Fishbein 1977; Ajzen 1985; Ajzen 1991]. However, the
theory of planned behavior [TPB; Ajzen 1985; Ajzen 1991] states that attitudes toward a specific behavior are
influenced by background factors such as personality traits. Thus, it is possible that personality traits predict a
person’s attitudes toward innovation, which in turn predict behavioral intention. This idea can be used to explain
differences in people’s preferences for QR code services. Attitudes serve a function for people [Katz 1960; Lutz
1975, 1978] by helping them determine, for example, what music to listen to or whether to buy an organic product.
Because the QR code service involves several transmission devices (e.g., a mobile camera, the Internet, and a QR
code reader), two people with similar personalities can have different attitudes toward this service for very different
reasons. For example, if a person believes that modern electronics devices produce harmful radiation, he or she will
develop an unfavorable attitude toward portable devices. As a result, this person will find it difficult to accept such
mobile services. It is important to note that attitudes toward innovation can result from several different ways due to
different types of conditionings (e.g., classical or instrumental). Thus, the present study intend to divide consumers’
attitude into different groups by categorizing them in a way akin to that used by Rogers [2003] to create his
classification. Rogers [1962, 2003] proposed five types of consumers on the basis of their take-up of innovative
products (i.e., innovators, early adopters, early majority consumers, late majority consumers, and laggards). The
present study identifies a reliable model that incorporates personality traits and behavioral attitudes to accurately
predict the acceptance of QR code services. Moreover, we investigated whether the degree of mediation of the
effects of personality traits on the acceptance of this mobile service by attitude toward innovation varies across
categories of consumers.

2. Theoretical Framework and Hypotheses
2.1. How Do Personality Traits Affect Individual Attitudes toward Innovation?

Theories of personality are diverse [Allport 1961; Cattell 1957, 1978; Eysenck & Eysenck 1975, 1985; McCrae
& John 1992; Tellegen & Waller 2008]. After some debate, most personality researchers now believe that
personality traits can be assessed from five-factor personality traits [McCrae & John 1992] derived from scales such
as the Five-Factor Model, Hogan Personality Inventory, NEO Personality Inventory, and Revised NEO Personality
Inventory [McCrae & Costa 1989; McCrae & John 1992; Tellegen & Waller 2008; De Young et al. 2013]. Even
though all five dimensions are represented in a statistical factor analysis, a different selection of variables
can result in a different set of dimensions within the same factor space [McCrae & John 1992]. The five-
factor personality trait is usually used to measure how individuals interact with their environment (e.g., with groups
or organizations), including how they respond to certain situations and the thoughts or feelings they experience
[McCrae & John 1992; Goldberg 1993]. However, people interact in several social contexts each day. Thus, it is
impossible to only use the five-factor traits to analyze human behavioral intentions. Yet what types of personality
traits are likely to characterize people who will respond favorably to a new mobile service? Although some
researchers have used the five factors to examine the causal relationship between personality traits and technology
acceptance [Devaraj et al. 2008; Zhou & Lu 2011; de Vreede 2012; Oliveira et al. 2013; Svendsen et al. 2013], the
predicted use of technology correlates most with group/organization interactions, such as those involving
management information systems, social media, collaborative technology, an overall new product/service (as
opposed to a single service or product), and so on [Devaraj et al. 2008; de Vreede 2012; Svendsen et al. 2013].
However, the present study aimed to predict acceptance of the barcode service and which types of personality traits
are likely to characterize people who will respond favorably to a new mobile service. Thus, this study assumed that
decisions to use a mobile service are usually personal decisions rather than group decisions. Furthermore, novelty
seeking and uniqueness are more likely to characterize people who will respond favorably to something new.
Therefore, this study uses novelty seeking and desire for uniqueness to measure personality instead of the five-factor
personality trait.

Novelty seeking is a personality trait associated with sensory seeking for or exploratory activity in novel
stimulation, impulsive decision making, and extravagance [Cloninger et al. 1993]. This trait, or the predisposition to
look for new products and services [Venkatraman & Price 1990], involves differences in one’s motivation to seek
out originality and thus determines the adoption of innovative products [Manning et al. 1995]. Flavell [1977]
showed that, when presented with two visual stimuli of equal intensity, one familiar and one novel, an infant will
select the novel stimulus. Jang and Feng [2007] suggested that novelty seeking is driven by curiosity and sensation
seeking. Previous studies have also proposed that these are mediated by genetic variability in the transmission of the
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neurotransmitter dopamine in the hippocampal region [Cloninger et al. 1993; Cloninger et al. 1996; Maremmani et
al. 2005; Miettunen et al. 2008; Naghavi et al. 2009]. Manning et al. [1995] found that novelty seeking was
positively correlated with the first stages of innovation acceptance, which consist of actualized novelty seeking and
product awareness. They concluded that by seeking out new information and having high levels of product
awareness, novelty seekers tend to have more favorable attitudes toward acquiring innovative products. This is
because novelty seeking (i.e., a background factor) influences intentions and behavior indirectly through effects on
attitude [Ajzen & Fishbein 2005]. Thus, it is possible that the increasing novelty seeking will result in favorable
attitudes toward new services/products.

H1: The trait of consumer novelty seeking (CNS) is positively related to attitudes toward innovation (ATI).

Another personality trait likely to be associated with technology acceptance is a desire for uniqueness. A new
innovative service is likely to be initially uncommon. According to uniqueness theory, people find high levels of
similarity and dissimilarity unpleasant and therefore seek to be moderately distinct from others [Lynn & Harris
1997]. The more they perceive that they are similar to others, the more unique they seek to be [Lynn & Harris 1997].
Brock [1968] argued that feelings of self-uniqueness may be enhanced by acquiring scarce products. When a
resource is very hard to obtain, it is assumed to be possessed by only a few people and is perceived to be a status
symbol and of higher quality [Lynn 1992; Snyder 1992; Verhallen & Robben 1994]. People compare themselves
with others who do not have that resource and thereby feel unique [Emerson 1962; Lynn & Harris 1997]. The need
for uniqueness is a trait that differs among individuals [Snyder 1992]: people who have a stronger need for
uniqueness try to be more dissimilar from others and value scarce products/services more [Lynn 1987; Lynn &
Harris 1997].

However, based on uniqueness theory and the previous literature [Lynn 1987; Lynn & Harris 1997; Tepper
1997; Tian et al. 2001], uniqueness here consists of two main concepts: goal-directed choice counter-conformity
(DUGC) and avoiding similarity (DUAS). Uniqueness involves the expression of individual differences,
individuality, or a unique identity and requires creating a personal style through material possessions that reflect the
self [Kron 1983]; this may involve the purchase of original, creative, unique consumer goods [Kron 1983] or the
decorative collection, arrangement, and display of goods [Belk et al. 1989; Kron 1983]. Individuals show goal-
directed behavior when they use goal choice counter-conformity to seek uniqueness. Thus, we define this type of
uniqueness as DUGC. DUAS indicates a loss of interest in, or discontinued use of, possessions that become
commonplace to move away from the normal and recreate individual differences [Tian et al. 2001]. It also implies
avoiding the purchase of products and brands that are perceived as being commonplace [Tian et al. 2001]. We have
chosen to use a multidimensional concept to measure uniqueness for two reasons. First, people pursue different from
one another and have also learned to perceive themselves. This need for uniqueness arises because people need a
stable self-concept. Thus, this self-image takes on motivational properties. This concept of uniqueness expresses the
tendency to pursue uniqueness in self-distinctiveness and self-identification, and it refers to DUGC. Second, some
people pursue uniqueness, but their uniqueness does not lead to social rejection and is less self-attributed. This refers
to DUAS.

No matter which concept of uniqueness we consider (DUAS or DUGC), consumers who exhibit more of this
trait tend to adopt innovative services/products faster than others who exhibit less of it [Burns 1990; Amaldoss &
Jain 2005]. McAlister and Pessemier [1982] suggest that a desire for social distinction via unusual products
influences new product adoption and variety-seeking behavior. Simonson and Nowlis [2000] also suggested that
consumers who have a great need for uniqueness tend to make unconventional choices and give unconventional
explanations for making those choices. Therefore, we propose the following:

H2a: DUGC is positively related to ATI.
H2b: DUAS is positively related to ATI.
2.2. Decisions, Personality Traits, and Attitude: A Mediation Effect

How do personality traits and attitudes combine to produce intentions and then behavior? The theory of
reasoned action (TRA), the TPB, and the TAM are the theoretical frameworks most commonly used to explain why
users accept or reject a product or service. The TRA, proposed by Fishbein and Ajzen [1975], suggests that an
individual’s behavior can be predicted based on his or her behavioral intention as determined by personal and social
components. Behavioral beliefs refer to the probability that a behavior leads to certain outcomes. Thus, the TRA
suggests that behavioral beliefs predict a person’s attitudes toward innovation, which in turn predict behavioral intention.
Normative beliefs are relevant to an individual’s perceptions of a person’s tendency to behave in a manner
consistent with a reference group’s belief. The TRA assumes that human beings usually behave in a sensible
manner, so they are likely to enjoy favorable consequences and meet the expectations of others [Fishbein & Ajzen
1975]. Later Ajzen [1985] proposed the TPB to extend the TRA and to make the theory more comprehensive. The
rationale behind the addition of perceived behavioral control to the theory is that it allows for predictions of
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behaviors that are not completely under volitional control, a fact that offsets criticism of the TRA [Ajzen 1985;
Ajzen 1991; Madden et al. 1992; Burton 2004]. Perceived behavioral control represents an individual’s past
experiences and anticipated barriers [Ajzen 1991]. When an individual thinks that he or she has more resources or
chances available, he or she will anticipate facing fewer barriers and will have greater behavioral control. In other
words, perceived behavioral control can be described as an extension of personal perception. Because each person
perceives barriers differently, people react differently to a new service. As mentioned earlier, both personality traits
and attitudes are latent hypothetical constructs used to explain differences between people’s intentions and behavior.
Therefore, the TPB is generally accepted as the best current account of how personality traits, attitudes toward
innovation, and intention interact. It is used here as a partial research framework for explaining differences in
people’s preferences for QR code services.

H3a: CNS is positively related to acceptance of QR code services.

H3b: DUGC is positively related to acceptance of QR code services.

H3c: DUAS is positively related to acceptance of QR code services.

H4: ATI is positively related to acceptance of QR code services.

H5: The effects of personality traits (i.e., CNS, DUGC, DUAS) on intention to use QR code services (i.e.,

ScanLife) are significantly mediated by ATI.

In addition, Rogers [1962, 2003] proposed five types of consumer on the basis of the take-up of innovative
products (i.e., innovators, early adopters, early majority consumers, late majority consumers, and laggards). Among
late majority consumers and laggards, willingness to accept innovative products is likely to be uniformly low. As a
result, this variable is less likely to be a mediator in the relation between desire for uniqueness or novelty seeking
and acceptance of a QR code service for consumers in those categories than for those in other categories.

H6: The degree of mediation of the effects of personality on service acceptance by ATI varies across categories
of consumers.

Based on the aforementioned discussion, Figure 1 shows the causal paths between the variables.

H3a (H5)
Consumer Novelty Seeking
(CNS)
Desire for Uni : &f .
CSITE TOr UNIGUECSS: | Attitudes to Acceptance of Mobile Barcode
—Goal-Directed Choice Hla 4 Innovation (ATI) H4 Services (AMBS)
Counter-Conformity (DUGC) " ' ' ) ;
\’O’ A A
Desire for Uniqueness:
Avoiding Similarity (DUAS)
H3b (H5)
H3c (H5)

Figure 1: Research Framework

3. Methods

This study used an online questionnaire—based methodology. The implementation of investigations via the
Internet has become widespread, and several studies have concluded that the quality of data obtained by Web-based
methods is comparable to that of data obtained by more traditional methods (e.g., laboratory studies, paper
questionnaires, or telephone interviews). By using the Web to collect data, one has an increased opportunity to
obtain large, demographically varied, and well-specified samples at reasonable cost. For discussions of Web-based
testing, see Birnbaum [2000, 2004], Reips [2002], and Skitka and Sargis [2006].
3.1. Participants

For this investigation, a web link to a questionnaire was placed on several discussion forums (i.e., college
subject pools, the Google discussion forum, the Yahoo! knowledge forum, community overview—eBay, a campus
discussion forum, and the PTT Bulletin Board System of National Taiwan University). Participants were informed
that by registering and filling out the entire questionnaire, they would be entered in a lottery with a first prize of
NTD 3000 cash and five runner-up prizes of NTD 1000 cash. Winners were notified by e-mail.

Page 28



Journal of Electronic Commerce Research, VOL 15, NO 1, 2014

Data were gathered from participants who visited these forums and were willing to complete the questionnaire.
Valid data were obtained from 689 respondents. Data from an additional 147 respondents were invalid because the
respondents failed to complete the questionnaire. Of the valid respondents, 54% were male and 46% were female.
Most respondents were 19-24 years old (47%) or 25-29 years old (32%).

3.2. Questionnaire Design and Validation

The instruments used to assess attitudes toward innovation, novelty seeking, and desire for uniqueness were all
derived from established psychometric scales. To assess the acceptance of the QR code service, we used mobile
barcode services and a 5-point scale developed especially for this study. Before formal testing, a pilot study was
conducted to eliminate any problems associated with translation. A sample of 20 Taiwanese participants who spoke
both English and Traditional Chinese was collected from Yuan Ze University. The participants were asked to
translate a Traditional Chinese version of the questionnaire into English. The back-translated version and the
original Chinese version were compared and found to be very similar. The final versions of the four scales
(Appendix 1) that were used are described next.

3.2.1.  Acceptance of the QR Code Service

The current study used interactive video with a set of items to measure acceptance rather than using a single
question about participants’ likelihood of using the new service. Items from two pilot tests were aggregated to
remove random error and increase reliability. Thus, the measure used here was appropriate for detecting
relationships between the variables.

Participants viewed a video presentation that introduced them to a two-dimensional barcode service and then
rated each of five statements about how acceptable it was for them to use on a 5-point scale where 1 = strongly
disagree and 5 = strongly agree (e.g., “After watching the introduction to the ScanL.ife video, | want to try this new
service”).

Initial analysis revealed that the item—total correlation for the fourth statement was less than 0.5, and so this
item was excluded from later stages of the analysis (Pilot test 1, N = 112). Pilot test 2 was again used to examine
scale reliability. The rest of the four items met statistical requirements (Cronbach’s alpha = 0.83, N = 106). Thus,
four items were used in the formal study. The coefficient alpha for the remaining items was 0.85 (N = 689).

3.2.2.  Attitudes toward Innovation

We used selected partial items from Leavitt and Walton’s [1975, 1983] innovativeness scale. Their complete
questionnaire is a portmanteau scale designed to measure an individual’s intellectual, perceptual, and attitudinal
characteristics. Only Form A of their questionnaire was used here. Item-total correlations and Cronbach’s
coefficient alpha were measured to assess how closely the scale items measured the underlying construct. Outlying
items were then excluded. The remaining items were clearly evaluative (y < 0.5, a = 0.82). They measured attitudes
toward innovation.

3.2.3.  Novelty Seeking

The CNS scale developed by Manning, Bearden, and Madden [1995] focuses on novelty seeking motives and
behaviors that relate specifically to new product consumption. The validity of this scale is supported by items
reflecting a variety of new product information sources, including exposure to media and new products themselves.
The empirical work that Manning et al. [1995] carried out using their scale shows that consumers who are novelty
seekers are more likely to be interested in discovering new products by searching new information in the media and
through retail outlets. In the present study, respondents answered all eight items on the CNS scale, but item 7 was
excluded from further analysis because of its low item—total correlation (y < 0.5). The coefficient alpha for the
remaining items was 0.95.

3.2.4. Desire for Unigueness

As mentioned earlier, we expected that consumers who tend to seek uniqueness would be more willing to
choose a QR code service than those who do not tend to seek uniqueness. With regard to measurement, Lynn and
Harris [1997] used a screening device to examine individual differences in the desire for consumer goods, services,
and experiences that few others possess. The desire for unique consumer products scale (DUCP) was designed based
on the antecedents and consequences of desire for uniqueness. Their results suggested that consumers who are
desirous of scarce products are also prone to be more desirous of new products [Lynn & Harris 1997].

However, fewer people can actually acquire scarce goods than non-scarce ones. Therefore, consumers might satisfy
their need for uniqueness by acquiring uncommon or difficult-to-obtain items [Brock 1968; Lynn 1991; Snyder & Fromkin 1980].
Snyder and Fromkin [1980] also suggested that individuals can find uniqueness when members of their group differ from the
population at large. Therefore, we adopted the Consumer Need for Uniqueness Scale (CNUS), proposed by Tian, Bearden, and
Hunter [2001]. This scale has been used more frequently in recent consumer studies [e.g., Shuk et al. 2008; Ayalla 2008]. The
CNUS items were based on three concepts: creative choice counter-conformity, unpopular choice counter-conformity, and
avoiding similarity. There is some overlap between DUCP and CNUS. The current study proposes a combined scale

Page 29



Lo: Quick Response Codes Around Us

that uses all eight items of Lynn and Harris’s scale and also 13 items from Tian, Bearden, and Hunter’s scale. This
combined scale identifies two main facets of the desire for uniqueness: DUGC and DUAS. Items related to the
aspect of unpopular choice counter-conformity were excluded from the combined scale following confirmatory
factor analysis. For the rest of the items, all item—total correlations exceeded 0.5, and the coefficient alphas for these
two dimensions (i.e., DUGC and DUAS) were 0.93 and 0.93 respectively, indicating high reliability.

3.2.5. Scale Validation

As reported previously, coefficient alphas showed that each of the four scales was reliable. Composite
reliability is also the most common index of the convergent validity of measures. It is used to check whether the
scale items measure the construct in question or other (related) constructs. This study used both Cronbach’s alpha
and composite reliability to examine each construct’s reliability. As shown in Table 1, all of the composite
reliabilities of the constructs surpassed .83, which ensured adequate internal consistency of multiple items for each
construct [Fornell & Larcker 1981].

Then confirmatory factor analysis with maximum likelihood was conducted to estimate the measurement model
by verifying the underlying structure of the constructs. Discriminant validity is the extent to which a measure
diverges from other, similar measures. Testing for discriminant validity involves checking whether the items
measure the construct in question or other constructs. In addition, Fornell and Larcker [1981] suggested that the
average variance extracted (AVE) can be used to evaluate discriminant validity (Table 1). To have adequate
discriminant validity, the square root of the AVE should be greater than the construct’s correlation coefficient. As
shown in Table 1, the AVE for all constructs was higher than the shared variances. These results indicate that these
constructs had adequate discriminant validity. Convergent validity was also supported, as the AVE clearly exceeded
.50 for all dimensions [Fornell & Larcker 1981]. All five factors showed a number of strong loadings, and all
variables loaded substantially on only one factor. The results of analyses provided evidence of the validity of all
scales.

Table 1: Correlation Coefficients, Reliability, and Results of the Confirmatory Factor Analysis

Constructs CNS DUGC DUAS ATI AMBS
Consumer Novelty Seeking (CNS) 0.86
Desire for Uniqueness: Goal-Directed Choice 0.60 0.73
Counter-Conformity (DUGC) ' '
Desire for Uniqueness: Avoiding Similarity
(DUAS) 0.40 0.63 0.85
Attitudes to Innovation (ATI) 0.51 0.62 0.44 0.71
Acceptance of Mobile Barcode Services
(AMBS) 0.49 0.44 0.21 0.55 0.77
Cronbach's Alpha 0.95 0.93 0.93 0.82 0.85
Composite reliability 0.95 0.93 0.93 0.83 0.86
Average Variance Extracted (AVE) 0.74 0.54 0.73 0.51 0.60

Note. Elements on the diagonal are the square roots of the average variance extracted (AVE)

4. Findings

A linear structural equation model is a hypothesized pattern of linear relationships among a set of variables. Its
purpose is to provide a meaningful and parsimonious explanation for observed relationships among a set of
measured variables. We used structural equation modeling to test possible patterns of causal dependency between
variables and to reveal the causal paths between variables. We tested whether the models fit the data better than rival
specifications and whether they provided a good absolute fit to the data. Although we cannot be certain of the
conclusions, the pattern that emerged provided a useful guide for our empirical study. A chi-square goodness-of-fit
test was used to assess the overall fit of the model. Maximum likelihood estimation can be used to test the null
hypothesis that a given model provides an acceptable fit to the observed data. However, use of the chi-square test is
likely misleading for our purposes. Our sample size (N = 689) was larger than 200, which is the standard sample size
for structural equation modeling. The larger the sample, the more likely it is that a model will be rejected and the
more likely it is that Type Il error will occur (rejection of a relationship that is present). In large samples even tiny
differences between the observed model and the optimal-fit model may be significant. To eliminate this problem, the
relative chi-square value provides an alternative measure of fit in which the chi-square fit index is divided by its
degrees of freedom (x/df). Its optimal value is unity. Table 2 shows that all indices of our model were acceptable
[Bagozzi & Yi 1988; Bentler & Bonett 1980; Hu & Bentler 1998; Steiger 2007; Schumacker & Lomax 2004].
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Table 2: Model Fit

Fit Criteria Recommended Value Results
y’ldf Between 2 and 5 | Schumacker & Lomax [2004] 3.78
RMSEA <0.07 Steiger [2007] 0.06
Normed Fit Index (NFI) >0.9 Bentler & Bonett [1980] 0.92
Comparative Fit Index (CFI) >0.9 Bagozzi & Yi [1988] 0.94
Standardized RMR <0.08 Hu & Bentler [1998] 0.05

Note. The goodness-of-fit index and adjusted goodness-of-fit index are affected by sample size. The current
consensus is not to use these measures [Sharma, Mukherjee, Kumar, & Dillon 2005].

Figure 2 shows the three personality traits related to acceptance of the QR code service. CNS made the largest
contributions to the model. H3a and H3c were supported. Although the relationship between DUAS and acceptance
of the QR code service was negative and significant, the contribution of its coefficient was very low (B = -0.11).
Therefore, H3b was rejected. This implies that the effects of DUAS may vary across consumer groups. With regard
to attitudes toward innovation, participants who were more in favor of innovative products were more prone to seek
out novelty (H1) and to have a greater desire for uniqueness based on DUGC (H2a).

0.365*  (0.28")

Consumer Novelty Seeking

(CNS)
a5 - \ 4
Desire for Uniqueness: * . . o e
—| Goal-Directed Choice 0.45%* A Inn?)l:;ttl;gr?(,:)Tl) 0.40%* Acccpt;grc::ié)efsh:[:k]\)/;l;garwdc
Counter-Conformity (DUGC) A
Q,Q A A

Desire for Uniqueness:
Avoiding Similarity (DUAS)

S0.11%% (- 0.14%y
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*p<.01; *p<.05

a. DUAS predicted ATI

b. The influence of the DUAS on AMBS when controlling for the effect of ATI

¢. DUGC predicted ATI

d. The influence of the DUGC on AMBS when controlling for the effect of ATI

e. CNS predicted ATI

f. The influence of the CNS on AMBS when controlling for the effect of ATI

7_1= 1955.64, df = 517, p <.001, SRMR= 0.054, CFI=0.94, RMSEA = 0.06, NFI = (.92

Figure 2: Mediation Model

In addition, attitudes toward innovation were positively related to acceptance of the QR code service (H4).
However, according to the TPB [Ajzen 1985, 1991], attitudes toward a specific behavior are influenced by
background factors such as personality traits. This can explain differences in people’s preferences for QR code
services. Thus, we next examined the mediation effects. Figure 2 indicates that attitudes toward innovation did
partially mediate the influence of the three personality traits (i.e., CNS, DUGC, DUAS) on acceptance of the QR
code service. Although H5 was supported, the mediation, though significant, was not especially strong, especially
for DUAS. This modest mediation in the group as a whole may be the result of negligible mediation among
consumers unlikely to take up innovative consumer products and may have partially cancelled out much higher
levels of mediation among those more likely to take up such services. In other words, the degree of mediation varied
across consumer groups (H6).

To test HE, we divided participants into four groups by categorizing them in a way akin to that used by Rogers
[2003] to create his classification. Participants were assigned to these categories by using cutoffs of +1 SD and +2
SD from the mean score on the attitude scale. In this way (and following Rogers’s terminology), participants were
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divided into five types: laggards (M < 3.01), late majority consumers (3.01 <M < 3.61), early majority consumers
(3.61 <M < 4.21), early adopters (4.21 <M < 4.81), and innovators (M > 4.81). Then we combined early adopters
and innovators into a single adopter category. We used four rather than five categories because this classification
eliminates the problem of sample size, reduce complications of the comparison model, and more accurately reflect
reality.

Product acceptance items were scored on a 5-point scale (i.e., 1 = strongly disagree, 2 = disagree, 3 = moderate,
4 = agree, 5 = strongly agree). Thus, participants with a mean score less than 2 tended to resist the innovative
service, whereas those with a mean score greater than 4 were willing to try it. Again, participants were classified
according to their thoughts about the acceptance of the QR code service by assigning them to one of four categories
using cutoffs that were £1 SD and £2 SD away from the mean score (3.9): resistant (M < 2.58), indecisive (2.58 <M
<3.9), trying to adopt (3.9 <M < 4.56), and accepting (M > 4.56).

Figure 3 shows that the majority of participants who resisted adopting the new service content were in the
laggard group (46.4%) and the late majority group (40.2%). By contrast, about 69.9% of participants who favored
adopting the content belonged to the early majority (33.6%) and adopters (36.3%) groups. Approximately 42.7% of
the participants belonging to the late majority group were classified as indecisive, and nearly 72% of the participants
who were in the majority group (i.e., early and late) were classified as those who would try to adopt the service (x*=
139.67, p <.001). Thus, not only did adopters and laggards differ in their decisions about acceptance of the QR code
service, but so did late majority and early majority consumers. This result confirmed that consumers’ attitudes
toward an innovation may serve as an extrinsic cue on which they base their decisions. For example, if individuals
respond negatively to the QR code service, they must alter their attitude before accepting the innovation.
Researchers have suggested that such resistance to an innovation can be explained by not trying the innovation and
can be described by three distinct types of consumer behavior: rejection, postponement, and opposition [Ram &
Sheth 1989; Szmigin & Foxall 1998].
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A27% D Indecisive
46 4% o Tiying to adopt
40.0%— 0z Accepting

38.0%

_33.5% 36.3%
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200%—
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Laggards Late majority Eatly majority Adopters

Attitudes toward innovation

Figure 3: Distribution of Consumer Categories and Adoption Decisions

As can be seen in Figure 3, individuals’ attitude to innovations should have an influence on their resistance.
Therefore, the four-way classification of participants in terms of their attitudes toward innovation was used to
examine whether the degree of mediation of the effects of personality on service acceptance was the same in each of
the four groups. Considering the effect of the small sample size, hierarchical linear regression models were used to
estimate our models. For a discussion of this analytic technique, please see Baron and Kenny [1986] and Kenny,
Korchmaros, and Bolger [2003]. To identify the degree of mediation, we first regressed the variable of acceptance of
mobile barcode service (AMBS) onto the three personality traits (i.e., CNS, DUGC, DUAS), then we regressed the
variable ATI onto those personality traits, and finally we regressed the variable AMBS onto both ATI and the three
personality traits. The extent to which the influence of the three personality traits on AMBS was reduced when ATI
was included in the regression expressed the degree to which the effect of the personality variables on AMBS was
mediated by ATI. The variance inflation factor (VIF) is used as an indicator of multicollinearity. A value of 10 is
recommended as the maximum VIF [Hair et al. 2010]. The four models all met the required criterion (i.e., VIF =
1.28-2.93). Results of the separate mediation analyses for each of the four innovation types are depicted in Figure 4.
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The laggard and late majority groups (Models 2 and 4) showed no significant mediation effect: the relation
between DUAS and acceptance of the QR code service was not mediated by consumers’ attitudes toward
innovation. Attitudes toward innovation completely mediated the relationship between DUGC and acceptance of the
QR code service. For the other groups, mediation did occur. This implies that people who pursue uniqueness in self-
distinctiveness have less resistance to innovation even if their attitude toward innovation is unfavorable (laggard) or
hesitant (late majority). Thus, H6 was supported. This means that the earlier finding that mediation was fairly
modest could be largely attributed to the inclusion of the laggard and late majority groups in the original analysis.

In addition, the original analysis showed a negative relationship between DUAS and acceptance of the QR code
service (H3b) and revealed a nonsignificant relationship between DUAS and ATI (H2b; Figure 2). Figure 4 indicates
that this phenomenon only affects the laggard and late majority groups (Models 2 and 4). As mentioned earlier, if
individuals possess a high need for DUAS, this implies that they will devalue and avoid purchasing products or
services perceived as commonplace [Tian et al. 2001]. In contrast, the laggard and late majority groups are prone to
accepting a technology service when this service is ubiquitous. Thus, for Models 2 and 4, the negative relationship
between DUAS and acceptance of the QR code service (H3b) is reasonable. Given the same rationale, the rest of the
models (Models 1 and 3) showed that adopters and early majority consumers, who tend to seek uniqueness based on
avoiding similarity, were more willing to choose a QR code service than those who do not tend to seek uniqueness.
They were also prone to having more positive attitudes toward innovation than their counterparts. For Models 1 and
3, H2b and H3b were accepted (Figure 4). The findings also support our expectation that the effects of DUAS vary
across consumer groups. Apart from the effects of different degrees of DUAS, consumers’ acceptance of the QR
code service can also be reinforced by different ATI clusters. This reinforcement characteristic similarly appears in
the factor of DUGC (H6).

Model 1: Adopters Model 2: Laggards

Consumer Novelty Seeking (Consumer Novelty Seeking
(CNS) w, (CNS)

(b) 0.37%*  [(d) 0.29%*] b)0.63%*  [(d) 0.58%*}

2,
. 3 P, T
e ] el -
Eﬁ;}'})FI‘,'L{“C“;(‘,‘Tj ia)OH:* Attitudes to () 0.77%* _ |Aceeptance of Mobile Barcode ?::smn:; %C‘:j'q(“g;‘f:; Attitudes to (c) 0.45** | Acceptance of Mabile Barcode
0al-Inrecte e 4 % joal-Direct 5 .
I ¢ ATI 23% ervices (AMBS B I ATI d) 0.19%* Si s (AMBS,
Couter Confomiy mUGE)| 9| MM AT | 90257 Services (AMBS) Counter.Conformity (DUGC nnovation (ATI) [ [(d) 1 ervices (AMBS)
Q7
K

Desire for Uniqueness
Avoiding Similarity (DUAS)

Desire for Uniqueness:
Avoiding Similarity (DUAS)

(b) 0.32%% [(d) 0.27**}

(b) 010 [(d)-0.13]

(b) 0,26 [(d) 0.18*}

b) 0.20¢ [(d) 0.15]

Note: (a) F(3, 95)=61.25, p <.001 Note: (a) F(3, 135)= 14.35, p< 001
(b) F(3, 95)= 81.29, p < .00/ (b) Fi3, 135)=45.70, p <.001
(c) F(1, 97)=137.29, p <.00!1 (¢) F(1, 137)= 35,10, p < .00f
(d) when controlling for the effect of attitudes to innovation: F(1, 94) = 6.53, p =012 (d) when controlling for the effect of attitudes to innovation: F(1, 134)=8.12, p <.01
*p <05 p< 01, VIFous=2.54, VIFpuee =2.64, ViFous=2.73, VIFe=2.93 *p <05 ** p< 01, VIFos=142, VIFouee=1.61, VIFpuus =128, VIFw=1.32
Model 3: Early Majority Model 4: Late Majority

b) 0.24**  [(d) 0.20%*} b) 0.53** [(d) 0.43**]

Consumer Novelty Secking Consumer Novelty Seeking
(CNS) " (CNS)
0

)

-
é}()
o

= T s 5, - = 0y,
Desire for Uniqueness: b Attitudes to (¢) 0.58%% | Acceptance of Mobile Barcode Desite 'Or iqusncss * Attitudes to (c)0.48**  |Acceptance of Mabile Barcade|
K b @024 Jnovation (ATI) | [(d) 0.29%%] Services (AMBS) (GoaFDisected Choice @014 1o novation (ATD | [(d) 0.22#%] Services (AMBS)
/ (DUGC. P Counter-Conformity (DUGC o

& t

Desire for Uniqueness:
Avoiding Similarity (DUAS)

Desire for Uniqueness:
Avoiding Similarity (DUAS)

(b) 24%* [(d) 0.14%}

(b) -0.06 [(d) -0.05]

{b) 0.35%% [(d) 0.29"%] by 0.14* [(d) 0.1}

Note: (a) F(3, 200)=37.14, p <001 Note: (a) F(3, 243)= 3460, p < 007
(b) F(3, 200)= 54.59, p < .00/ (b)Y F(3, 2 43, p<.001
() F(1,202)= 101.73,p < .00! (¢) F(1,245)=72.10,p < 001
(d) when controlling for the cffect of attitudes to_ innovation: F(1, 199} =21.45, p <.00/ (d) when controlling for the effect of attitudes to. innovation: F(1, 242) = 13.37, p =001
*p <05 #*p< 01, VIFos =141, VIFouee =1.79, VIFuus=1.63, VI =1.56 *p < .05 **p< 0f, VFes=1.59 VlFoue =137, ViFous =122, VIFy=143

Figure 4: Mediation Models for Each Consumer Category

5. Discussion and Future Research

The study of factors that affect consumer acceptance of a QR code service can help improve marketing
strategies. The present study investigated the influence of various personality traits on attitudes toward innovation,
and whether this would have an impact on consumer acceptance of a QR code service. The original findings did not
confirm all of the hypotheses, especially for the trait of desire for uniqueness. Upon further analysis, the comparison
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models revealed that laggards and late majority consumers held unfavorable attitudes toward innovation and were
less willing to adopt the QR code service. However, if the QR code becomes ubiquitous, laggards and late majority
consumers will be more willing to use this service. This phenomenon appears distinctly in the trait of DUAS. This
goes against what was hypothesized and does not lend support to previous investigations conducted by Lynn and
Harris [1997] on the consumer desire for uniqueness. For consumers with DUAS traits, innovativeness had no
mediation effect. This implies that attitudes toward innovation do not enhance the likelihood of acceptance if
consumers pursue common traits (e.g., laggard and late majority consumers). This also negates the hypothesis and
the majority of research that claims that innovativeness is the best predictor of acceptance [Agarwal & Prasad 1998;
Chang & Tung 2008].

There are several possible reasons for these findings. First, Lynn and Harris’s [1997] scale focuses primarily on
the pursuit of uniqueness through the consumption of scarce or rare goods. Yet the current study used a combined
scale [Lynn & Harris 1977; Tian et al. 2001] that identified two main facets of the desire for uniqueness: DUGC and
DUAS. The use of this multidimensional scale may have resulted in findings that went against our hypotheses and
did not support the findings of Lynn and Harris [1977]. Second, the four-way classification of participants in terms
of their ATI generated four models, and the comparison model showed that the effects of DUAS and the degree of
mediation (i.e. ATI) vary across consumer groups. Although this classification resulted in findings for some groups
(the laggard and late majority groups) that were different from the results of past studies [Agarwal & Prasad 1998;
Chang & Tung 2008], our findings provide new insight into explanations of resistance. Our Models 2 and 4 (i.e.,
those for the laggard and late majority groups) provide a conceptual tool to structure how consumers think about
resistance and how personality traits (e.g., CNS, DUGC) can reverse resistance. Our findings also suggest that
personality traits (e.g., CNS, DUGC) play a key role in decreasing consumer resistance to innovation, even among
laggard or late majority groups (in terms of ATI). In contrast, the personality traits of adopters and early majority
consumers (i.e., CNS, DUAS, DUGC) influenced acceptance of the QR code service because they led to positive
attitudes toward the service. This outcome is consistent with the previous literature [Ajzen 1991; Lynn & Harris
1997; Amaldoss & Jain 2005; Agarwal & Prasad 1998; Chang & Tung 2008]. Overall, these findings suggest that
the degree of mediation of the effects of personality traits on service acceptance by attitudes toward innovation
varies across categories of consumers.

Although this study provides information regarding specific variables that increase the probability of accepting
a QR code service, there is still a need for further investigation to be able to generalize and extend these findings.
For example, participants with unfavorable attitudes toward innovation (i.e., laggard and late majority consumers)
were the exception to the theory. They did not show the same pattern of mediation. Even though their personality
traits (i.e., DUAS) affected how acceptable they judged an innovation to be, the influence of these traits was not
mediated by the participants’ attitude toward innovation. Their influence may, however, have been mediated by
other factors. For instance, unadventurous consumers may feel that they do not have the time, energy, or money to
spend acquiring information via mobile QR code services (lack of perceived control). Alternatively, they may be
part of social circles in which it is not acceptable to use such services (different subjective norm). These are testable
hypotheses that could be examined in future studies.

6. Implications for Marketing

The QR code application is one example of technological evolution in media. Consumers may be conscious of
this technology trend. For example, a two-dimensional barcode appears on many consumer receipts. This barcode
may contain information about discounts, calorie content, and so forth. Even today, free/paid QR readers seem to be
available on every 3G mobile device, but many users may perceive barriers to using them. These barriers may stem
from either technical problems or the consumer’s acceptance of the service. According to the findings of this study,
laggard and late majority individuals may be alarmed by such dynamic markets. Their perceptions may differ
considerably from those of consumers who tend to adopt new things. However, our findings suggest that after the
QR code service becomes popular, the laggards and late majority consumers will be more willing to use it. Thus,
knowing about individuals’ attitudes toward innovative products/services as well as their personality characteristics
is likely to assist in evaluating new media services. In addition, studies of innovation have crucial implications for
individuals and organizations trying to market novel products. Given today’s ever-growing consumer society,
technological markets that are rapidly changing, and harsher global competition, more emphasis needs to be put on
the consumer. The present results suggest that knowing what influences a consumer’s likelihood of accepting a
product is extremely valuable for the successful promotion and implementation of the product. Even assessing a
single trait variable is likely to be worthwhile.
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APPENDIX 1: FULL VERSION OF QUESTIONNAIRE

Acceptance of Mobile Barcode Service (AMBS)

After | watch the introduction to scanlife video, | desire to try this new service.
If the QR code mobile service could enhance my life quality, | am usually willing to adopt it.

As seen in the video, if the QR code mobile service can enhance the convenience and efficiency of shopping
or information, | really interest in using this service.

With regard to such new service, | usually dare to try it.

Attitude toward Innovation (ATI), Leavitt and Walton [1975, 1988]

I like to take a chance.

I would like a job that requires frequent changes from one kind of task to another.

I like to try new and different things.

I like to experiment with new ways of doing things.

Some modern art is stimulating.

I like to fool around with new ideas even if they turn out later to be a total waste of time.

Consumer Novelty Seeking (CNS), Manning, Bearden, and Madden [1995]

I often seek out information about new products and brands.

I like to go to places where | will be exposed to information about new products and brands.

I like magazine that introduce new brands.

I frequently look for new products and services.

I seek out situations in which I will be exposed to new and different sources of product information.
I am continually seeking new product experiences.

| take advantage of the first available opportunity to find out about new and different products.

Desire for Uniqueness, Lynn and Harris [1997]; Tian, Bearden, and Hunter [2001]
DUGC (Desire for Uniqueness: Goal-Directed Choice Counter-Conformity)

I am very attracted to rare objects.

I am more likely to buy a product if it is scarce.

I would prefer to have things custom-made than to have them ready-made.

| enjoy having things that others do not.

I rarely pass up the opportunity to order custom features on the products | buy.

I like to try new products and services before others do.

| enjoy shopping at stores that carry merchandise which is different and unusual.

I collect unusual products as a way of telling people I'm different

I often look for one-of-a-kind products or brands so that | create a style that is all my own
Often when buying merchandise, an important goal is to find something that communicates my uniqueness
| actively seek to develop my personal uniqueness by buying special products or brands
The products and brands that I like best are the ones that express my individuality

DUAS (Desire for Uniqueness: Avoiding Similarity)

When products or brands | like become extremely popular, | lose interest in them

| avoid products or brands that have already been accepted and purchased by the average consumer
When a product | own becomes popular among the general population, I begin using it less

| often try to avoid products or brands that | know are bought by the general population

The more commonplace a product or brand is among the general population, the less interested | am in
buying it
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