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Abstract

The Virtual Reality (VR) has been issued by IT business of the 21st century. There has
been a quick diffusion of smart devices and applying various industrial sites. However,
there is a lack of innovation resistance studies of influencing new technology’s
adoption & diffusion including VR. The research questions follow. First, do attitude
confidence and innovativeness resistance affect consumer intention to use? Next, what
factors affect among brand, contents and the above variable like attitude confidence?
Finally, are there different factors as functional characteristics in VR? This study
collected data from respondents who have prior experiences taking VR headset in
Korea. The result of this study explained that user innovation resistance (-) and attitude
confidence (+) directly-opposed influence consumer intention to use VR headset.
Especially, seeing that attitude confidence is highly strong effect to the Use intention.
Thus, high-belied of attitude improve behavior intention in the innovative product.

Keywords: Virtual Reality, VR Headset, Innovative Resistance, Attitude Confidence, Use
Intention

Introduction

Recently, the Information and Communication Technology(ICT) business development keeps going
and going, because of making that device. Especially, Virtual Reality(VR) has been in the spotlight in
various fields. VR technology has experienced real world through using smartphones and VR devices.
By providing a three-dimensional virtual space, users have just felt like as real world due to interaction
dominated five senses like sight and hearing. The research company ‘TrendForce’ forecasted that VR
market increase from US$ 6.7 billion in 2016 to jump to US$70 billion in 2020(TrendForce 2015). On
the other hand, another research company ‘Statista’ predicted that VR headset expects to make
worldwide US$ 27.3 million in 2020(Statista 2015). The business group such as Facebook, Google,
Samsung, LG, and Sony have interested active support in VR platform development and investment.

In related antecedent studies, VR was primarily studied in relation to specific phobia treatment and
therapy in the medical field (Palacios et al. 2007). the researchers explained how to solve the treatment
of phobia or diseases. In other studies, VR was introduced to learning tools such as education of disaster
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prevention (Chen, Shih and Yu 2012) and using VR in learning (Shen et al. 2017). Above this, VR has
studied the application of tourism, electronic game. Furthermore, VR’s research was valuable to the
simulation of the car accident (Taheri, Matsushita and Sasaki 2017). However, there have been few
empirical studies on the consumption behavior of VR devices. In addition, there are studies on the
consumption environment in the virtual world (Fetscherin and Lattemann 2008), but research on the
consumption environment using the virtual reality headset is insufficient. In this study, we addressed
customer behavior environment in the virtual reality headset.

Despite many researches and development, innovative acceptance is difficult for consumers. There is
the best example is the smart TV. Smart TV forecast to decrease by 2018 because most people usually
use the internet and smartphone. Therefore, they don’t want to watch TV than a smartphone. Clearly,
smart TV is an innovative product, but plenty of customers don’t want to use the smart TV. There are
many reasons for not doing so, but one of them is not the acceptance to slow development and
innovation (Shin, Park and Lee 2015). Unconditional technological development does not bring
consumer’s desire to purchase. The ‘Chasm’ can be easy to explain this situation such as failure to 3D
TV. The early adopters accept high-tech goods, but the group of majorities does not want to accept as
well. Because they need to include practicability when they accept the high-tech goods (Moore 1991).
Despite using in many fields, consumer’s attitude has not been easily changed and VR device’s position
is at an early stage in ‘Adoption & Diffusion’. Thus, plenty of customers have not purchased the VR
headset. Acceptance is important to success in the high-tech product like VR device in the market.
Resistance also is important because of the trade-offs relation two concepts. This study is focused on
user acceptance and resistance for overcoming Chasm in the VR headset (Joshi 2014).

The antecedent studies in VR, there is primarily acceptance model like Technology Acceptance Model
(TAM) and Unified Theory of Acceptance e and Use of Technology (UTAUT) (Chen, Shih and Yu
2012; Shen et al. 2017). While the study of innovative resistance is insufficient in VR device. The
innovative resistance is one of the responses to the customer. Some people don’t want to change the
present environment (Ram 1987). Moreover, when resistance increase, people refuse to purchase. Thus,
resistance is an important thing when does the customer buy the high-tech device. this study is focused
on user acceptance and resistance based on innovative things. Consumer behavior research, consumer’s
attitude explained the key to understanding consumer behavior (Fishbein and Ajen 1975). Furthermore,
the belief in attitude reinforces motivation to behavior intention. Consumer’s intention can be confirmed
by the certainty of individual attitude (Khalifa, Cheng and Shen 2012). This study focuses on the
confidence of consumer attitude. User confidence (or belief) is following forecasting about using the
VR device. Additionally, to find out the factors for the customer’s purchase, we add the factors about
VR device characteristics that are ‘Aesthetic Exterior’, ‘Contents’, ‘Projection quality’ and ‘Brand’.

This study is focused on the correlation between use intention, user innovative acceptance, resistance
and certainty of attitude from device characteristics in VR headset. To study innovative resistance and
attitude confidence based on Management of Innovation Resistant (MIR) and UTUAT?2. The research
questions are followed: First, do attitude confidence and innovativeness resistance affect consumer
intention to use? Next, what factors affect among brand, contents and the above variable like attitude
confidence? Finally, are there different factors as functional characteristics in VR?

Literature Review

Relationship between Technology Acceptance & Resistance
TAM & UTAUT 2

The antecedent studies in information system have explained the reason why the customer use and
adoption of the innovativeness product (Fetscherin & Lattemann 2008). there were primarily acceptance
of VR technology theory using acceptance models like “TAM’ and ‘UTAUT’. Technology Acceptance
Model (TAM) has a contribution to understanding communication, technology, application, web-based
collaboration system and innovativeness goods. The study of the Virtual world, perceived ease of use
(PEOU) was a positive effect on behavioral intention to use. Furthermore, the study identified the key
to acceptance factor in the virtual world like community (Fetscherin & Lattemann 2008).
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The technology acceptance model played an important role in using VR in learning research. The study
identified the importance of UTAUT in Virtual Reality Headset(VRH) by proving 4 factors:
performance expectancy, effort expectancy, social influence, and facilitating condition (Shen et al.
2017). ‘Unified Theory of Acceptance and Use of Technology (UTAUT)’ is applicable to various
situations. UTAUT?2 is added to the above theory, including 3 variables of the consumer’s situation.
The 3 consumer’s situation variables are ‘Hedonic Motivation’, ‘Price Value’ and ‘Habit’. UTAUT2
also is applied to diverse contexts and provided with the power of explanation by 70% in another study.
Thus, UTAUT2 has an impact to plan marketing and training strategy for acceptance promotion
(Venkatesh 2016).

Model of Innovation Resistance

On the other hand, the theory of Innovation resistance has not been studied related VR technology.
Innovation makes a change on the consumer, but resistance to change is a common customer reaction.
Innovation resistance is not opposite perspectives against adoption. Innovation resistance precedes
innovation adoption (Ram 1987). Therefore, we should deeply consider innovation resistance as well
as adoption. Based on Management Innovation Resistance (MIR), the 3 sets of factors are perceived
innovation characteristic, consumer characteristic, and propagation mechanism. The main concepts of
MIR are ‘Relative Advantage’, ‘Compatibility’, ‘Complexity’, ‘Trialability’, ‘Communicability’,
‘Perceived Risk’, ‘Personality’ and ‘Propagation Mechanism’ (Ram 1987). To the success of innovation
in the market like VR, the company should revise for decreasing resistance. Thereby, many customers
take steps to choose whether to accommodate innovation or not. The steps proceed with ‘Knowledge’,
‘Persuasion’, ‘Decision’, ‘Playing’ and ‘Confirmation’ in sequence. Persuasion has stepped makes a
well-disposed attitude or not (Rogers 2003). The consumer needs to understand innovation resistance
to know the process of decision step due to accompanying change attitude and opposing new one.

Another innovation resistance study explains that there are two factors which evaluate innovation
resistance are habit toward previous practice and perceived risk related to innovation. By overcoming
innovation resistance, the customer remake habit about innovation goods. Therefore, reducing
innovation resistance is important to the company (Sheth 1981).

While confirming antecedent study, we found many researches of innovation acceptance, but the
concepts of innovation resistance didn’t attempt the studies. In this study, we investigated the concept
of innovative resistance, which factors influenced innovation goods, especially, VR headset due to
innovation resistance precedes adoption. Furthermore, we tried to clarify the correlation between
resistance and intention to use.

Attitude Confidence

Attitude is one of the important factors in consumer behavior research. Therefore, many researchers
studied about attitude, correlation of attitude-behavior and consumer’s belief. An attitude is defined as
effective dimension regarding action, event or some object. An attitude also involved consumers
common feeling of likes and dislike toward some stimulation (Fishbein and Ajen 1975). Because
consumer’s individual attitudes are different, consumers determined their attitude by their significant
belief linking to diversity attribute and their evaluations of any event. In addition to study related to
attitude and behavior intention, the study identified a correlation of attitude with the intention.

After making individual attitude, in particular, interest in this study is attitude confidence. “Attitude
Confidence(AC)” is defined as the level of certainty to a personal attitude, reflecting the degree of
assurance with belief represent (Khalifa, Cheng and Shen 2012). The study of attitude confidence plays
a crucial role in employing attitude-intention relationship. attitude confidence means that it does not
change easily from a high-level confidence. Strongly tenable attitude also provided the more high-level
confidence, the factors that reinforced attitude confidence include ‘Repeated exposure’, ‘Repeated
Behavior’, ‘Self-confidence in the Decision’(Berger and Mitchell 1989).

Thus, the attitude confidence research substantially is worth studying due to playing a very important
role in understanding intentions in the virtual world (Schlosser 2003). The stronger consumer belief of
attitude, the easier change consumer behavior.
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Research Model

This study considered antecedents related to an explaining effect relationship that influences attitude
confidence, innovation resistance and intention to use VR device. We developed the research model as
‘Figure 1’ by developing the relationships among factors based on previous studies. This research totally
analyzed factors of attitude confidence, innovation resistance and intention to behavior (Ho 2104;
Khalifa 2012; Ram 1987; Ram 1989). In order to know VR devices characteristic, we added the factors
that are ‘Aesthetic Exterior’, ‘Contents’, ‘Projection quality’ and ‘Brand’.

This study investigated what factors effect on innovation-acceptance resistance depending on consumer
attitude for VR device. By decreasing resistance and increasing attitude, that also suggests a behavior
model of connecting unified perception structure (Ho 2014; Khalifa 2012). This study carefully
considered multi-dimensional constructs related to attitude confidence and innovation resistance. Thus,
the hypothesis of this research is made up of two large groups are attitude confidence and user
innovation resistance factors including some parameters.

Aesthetic
. ~~—
Exterior H2(+
“ Perceived
Price
- HI(+)
Quality of
Contents HA) User Innovation
Perceived |  H3() Resistance
H5(+) Enjoyment
Projection | _~
Quality H6(-) H11()

Quantity of Use

Contents / Intention

Brand H10(+)

Awareness \

H7(+)

Attitude

Perceived |  pgw) Confidence

Ease to Use

H9(+)

Use
Innovativeness

Figure 1. The Research Model

Research Methodology

‘Perceived Price (PP)’ is defined as ‘Customer’s cognitive tradeoff between the perceived benefits of
VR headgear and the monetary cost of using VR headgear’ (Venkatesh 2016). When customers
purchase high-cost, psychological resistance increase. The higher perceived cost, the more
uncomfortable. Thus, the perceived price has a positive effect on innovation resistance. The more cost,
the more emotional burden (Marins 2013).

The aesthetic exterior is also a factor influencing perceived price. ‘Aesthetic Exterior (AE)’ is defined
as ‘The degree to the exterior image of the customer’s thinking’. In the antecedent study, aesthetic
exterior has a positive impact on intention to purchase and trust (Park 2011). Aesthetic exterior means
the real image beyond occupied customer’s mind. The factor comes into the positive or negative image.
Recognition of image influence perceiving price. Aesthetic exterior brings about a positive result in
smart devices (Park 2011). Perceived price is a parameter of perceived price and aesthetic exterior.
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H1: Perceived Price is positively related to User Innovation Resistance.

H2: Aesthetic Exterior is positively related to Perceived Price.

‘Perceived Enjoyment (PE)’ is defined as ‘The degree of enjoyment about perceived using the product’.
When customer enjoys using the products, the intention of behavior has a positive effect on them (Jia
2012). Enjoyed experience is decreased psychological resistance and give a sense of pride (Thomas
1999).

For measurement, what factors influence perceived enjoyment, we prepare 2 parameters about qualities.
First, ‘Quality of Contents (QC)’ is defined as ‘The degree to the quality of providing content’. The
better previous providing content quality is great, the better customers are happy (Abdullah 2015;
Madhikermi 2016).

‘Projection Quality (PQ)’ is defined as ‘The degree to projection quality for real used things’ (Nicolaou
2006). That was variable about ‘Perceived Information Quality (PIQ)’, VR has also been electronic
image devices. Thus, projection quality is equal to product information quality. Projection is positioned
in the core parts of VR devices. Therefore, projection quality is very important variable (Choi 2014;
Nicolaou 2006). The better devices’ projection is great, the more perceived enjoyment is strong.

H3: Perceived Enjoyment is negatively related to User Innovation Resistance.
H4: Quality of Contents is positively related to Perceived Enjoyment.

HS5: Projection Quality is positively related to Perceived Enjoyment.

‘Quantity of Contents (QOC)’ is defined as ‘The degree to the quantity of providing content’. In
previous research mentioned that quantity didn’t influence rather than the quality of the general products.
However, innovative products need to plenty of content because of lack of amount. The more contents’
amount, the less psychological resistance. If innovative products’ amount gets more, the consumer feels
familiar (Bataineth 2015).

H6: Quantity of Contents is negatively related to User Innovation Resistance.

‘Brand Awareness (BA)’ is defined as ‘The degree for the customer to know about brand identity’. BA
is what to perceive the brand among the specific goods. Depending on the level of awareness, customers
are influenced by the positive effect during purchase (Handayanto 2016). Thus, improvement of
awareness lets customer attitude reinforce and has an impact on the intention to behavior because of
increasing self-confidence. However, the customer doesn’t use the VR device in spite of brand
awareness in that VR, we need to know why the customer doesn’t use that. Thus, this study proposes
factors of the brand.

H7: Brand Awareness is positively related to Attitude Confidence.

‘Perceived Ease of Use (PEU)’ is defined as ‘The degree to ease using the new system’. That factor
used TAM and UTAUT theory, the better degree of use has a positive effect on the performance of
purchase (Venkatesh 2016). If the consumer is aware of simple, resistance is decreased. On the other
hand, the intention of accepting is increasing. The more ease to use, the better confidence of attitude
(Davis 1989).

HS: Perceived Ease to Use is positively related to Attitude Confidence.

‘Use Innovativeness (UI)’ is defined as ‘The degree to use innovative things or information’. Pioneer

tends to positively accommodate uncertain risk. Thus, innovation consumers make an exploratory
purchase. On the other hand, laggards prefer common goods. Thus, the better innovativeness is
reinforced with using a new one. Innovative consumer attitude quickly increases innovation acceptation
and self-confidence (Kim 2010; Ram 1987; Ram 1989).
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H9: Use Innovativeness is positively related to Attitude Confidence.

In existing research, attitude confidence played an important role in making attitude. Attitude
confidence studied core variable by means of the decision to behavior intention. If self-confidence
happens due to the intention of attitude, use intention has a positive effect (Berger and Mitchell 1989;
Khalifa 2012; Marins 2013).

H10: Attitude Confidence is positively related to Use Intention.

User Innovation Resistance used in the research of innovativeness resistance decrease use intention.
The more psychological resistance, the more negative attitude. Thus, user innovation resistance has a
negative impact on the intention of use (Venkatesh 2016).

H11: User Innovation Resistance is negatively related to Use Intention.

Research Methodology

This study employed attitude confidence and user innovation resistance as effect relationship based on
literature research’s factors. We conducted surveys on the online social community like Facebook, etc.
for finding what factors of innovation goods in VR in Korea. The respondents extracted random samples
intended potential customer. The questionnaires consist of items developed by considering their
operational definitions as Table 1. The items also revised and deleted except factors related VR device.

Table 1. The Operational Definitions

Variables Operational Definitions Reference
The degree for customer to know about brand Handayanto 2016
Brand Awareness . .
identity
Perceived Ease to Use | The degree to ease using new system Venkatash 2016
Use Innovativeness The degree to use innovative things or information Ram 1987

Customer's cognitive tradeoff between the perceived Venkatash 2016

Perceived Price benefits of VR head gear and the monetary cost for Marins 2013
using VR head gear
Aesthetic Exterior The degree to exterior image of customer's thinking Park 2011
Perceived Enjoyment The degree to enjoyment about perceived using Thomas 1999
product
Quality of Contents The degree to quality of providing contents Abdullah 2015
Projection Quality The degree to projection quality for real used things Nicolaou 2006
Quantity of Contents The degree to quantity of providing contents Bataineth 2015
Use.r Innovation The degree of resistance to VR head gear Ram 1987
Resistance
. . Khalifa 2012
Attitude Confidence The degree of confidence about attitude which Berger and

customer of choice Mitchell 1989

Use Intention Intention to use VR head gear Venkatesh 2016

Sampling and Collection

This research conducted online surveys targeted potential consumers of purchase VR headset through
using google docs. After questionnaires checked missing data and error. A total of 156 valid forms was
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obtained. A demographic factor is as the following Table 2. Under demographic factors, there are
relatively more what the age group of 20~25 was 75 (48.1%). Most respondents knew VR headset like
Galaxy VR (80.8%). Furthermore, having experienced VR headset, there are 48 examinees (30.8%).
Gender, education and electronic equipment were evenly distributed.

Table 2. A demographic factor

Gender
Male 86 (55.1%)
Female 70 (44.9%)
Age
Less 19 0 (0.0%)
20~25 75 (48.1%)
26~29 41 (26.3%)
30~39 26 (16.7%)
More 40 14 (9.0%)
Education
High school 10 (6.4%)
College (undergraduate) 3 (1.9%)
College (graduate) 16 (10.3%)
University (undergraduate) 71 (45.5%)
University (graduate) 42 (26.9%)
Master’s degree 12 (7.7%)
Ph.D. 2 (1.3%)
Do you know VR headset?

Yes 126 (80.8%)
No 30 (19.2%)
Have you ever experienced VR headset?

Yes 48 (30.8%)
No 108 (69.2%)
How much do you buy electronic equipment?

Never 8 (5.1%)
Seldom 46 (29.5%)
Neutrally 74 (47.4%)
Probably 21 (13.5%)
Almost 7 (4.5%)

Convergent and Discriminant Validity

To prove analysis, this study used a total of 156 cases. We carried out Exploratory Factor Analysis
(EFA) to confirm the validity proposed variables like innovation acceptance resistance, attitude
confidence, and use intention. The result of EFA, some factors eliminated PQ1 of projection quality,
BA3 of brand awareness, QNC3 of the quantity of contents, PP1 of perceived price and UI3 of Use
Intention due to inadaptability. Except for above factors, the remainder loaded valid factors like Table
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3. The result of reliability analysis, Cronbach’s alpha coefficient employed from 0.679 to 0.896. Thus,
this research’s variable gets reliable.

Table 3. Survey Items

Factors Items Factpr Reliability
Loading
BA1.I can be easy to know the brand content in VR headset. | 0.873
Brand . 0.848
Awareness BAZ2.] can be easy to understand the brand content in VR 0.907
headset.
PEU1.Learning how to use VR headset is easy for me. 0.830
PEU2.My interaction with VR headset is clear and
; derstandable 0.889
Perceived understan : 0.884
Easeto Use | PEU3.I find VR headset easy to use. 0.848
PEUA4.1t is easy for me to become skillful at using VR
0.704
headset.
UI1.I like to experience new information technologies. 0.815
Us.e UI2.I like to gain new ideas. 0.806 0.896
Innovativeness | U14.1 like to explore new information technologies. 0.790
UIS5.I like to try out new products. 0.764
Perceived PP2.VR headset is a good value for the money. 0.784 0679
Price PP3.At the current price, VR headset provides a good value. 0.657
AEL1.I like the product's exterior design 0.858
Aesthetic . . : ; 0.846
. AE2.1t is supposed to beautiful material on the exterior. 0.814 .
Exterior
AE3.1 like all of VR headset's exterior design. 0.858
PE1.Do you think you have ever experienced flow the
0.598
product?
Perceived PE2.Ip general, how frequently would you say you have 0811 0.803
Enjoyment experienced "flow" when you use the product ’
PE3.Most of the time I use the product I feel that [ am in
0.771
flow.
QCl1.Is all necessary data present. if I use the VR headset. 0.774
Quality of | QC2.Is data available when needed? if I use the VR headset. | 0.848 0.844
Contents QC3.Are data elements consistently defined and
0.808
understood?
PQ2.How much did the product suggest concrete images or 0861
Projec.tion mental pictures? ’ 0.691
Quality PQ3.How much did the product include features that helped 0782
you visualize a product trial? ’
Quantity of | QNCI.The contents are good the more, the better 0.724 0.807
Contents QNC2.1t affects to choose that there are many contents 0.770
UIR1.I will not comply with the change to the new way of 0.820
User. working with VR headset ’ 0.855
Innovation : . ’
Resistance UIR2.1 oppose the change to the new way of working with 0877
VR headset ’
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UIR3.1 do not agree with the change to the new way of 0.889
working with VR headset ’
AC1.How confident are you in the estimation of the
) .7 0.767
Attitude goodness of personalized items? 0.890
Confidence | AC2.How precise is your estimation of the goodness of 0.850
personalized items? '
UT1.I intend to continue using VR headset in the future. 0.730
Use Intention | UT2.I will always try to use VR headset in my daily life. 0.863 0.886
UT3.1 plan to continue to use VR headset frequently. 0.782

* the questionnaire items are equal as above of the operational definition.

structural equation modeling. CFA is conducted to confirm the convergent validity and discriminant
validity. For using validity factors, construct reliability should gain more 0.8. Moreover, Average
Variance Extracted (AVE) should get more 0.5 (Fornell and Larker 1981). In accordance with the
foregoing standard, there are Table 4 the result of validities. The construct reliability of each factor
gained from 0.858 to 0.948. AVE of each factor got from 0.714 to 0.901. Thus, all the factors gained
validity in this study.

Discriminant Validity means each structure concept can distinguish unrelated factors. The correlation
coefficient of each factor should be less than the square root of AVE. The square root of AVE is marked
by diagonal lines in Table 3. All the values are greater than correlation coefficients. Thus, the results of
CFA are suitable to use structural equation modeling.

Table 4.The result of convergent and discriminant validity
AC | AE | BA | PE |PEU| PP | PQ | QC |QNC| UI | UIR | UT
AC 0.974
AE -0.033]0.953
BA 0.207{0.243 | 0.964
PE 0.219(0.315]0.164 | 0.939
PEU [0.400|0.105]0.258 | 0.203 | 0.960
PP -0.021]0.499 | 0.167 | 0.478 | 0.127 | 0.926
PQ 0.130{0.301 | 0.242|0.401 | 0.103 | 0.244 | 0.930
QC 0.362{0.0340.107 | 0.196 | 0.220 |-0.032{ 0.259 | 0.951
QNC ]0.263 |-0.044|-0.010| 0.211 | 0.400 |-0.050| 0.086 | 0.525 | 0.955
Ul 0.555{0.000|0.161|0.201 | 0.441 |-0.048| 0.100 | 0.510 | 0.533 | 0.964
UIR 0.003{0.119]0.108 |-0.163]-0.165| 0.168 [-0.109{-0.082|-0.254|-0.176| 0.955
UT 0.466 | 0.156 | 0.267 | 0.568 | 0.348 | 0.282 | 0.308 | 0.169 | 0.209 | 0.417 |-0.188| 0.964
AVE [0.9010.769 | 0.868 | 0.714 | 0.745|0.752| 0.761 | 0.758 | 0.837 | 0.767 | 0.777 | 0.814

Construct

. 10.94810.909 1 0.929 | 0.882 1 0.921 | 0.858 | 0.864 | 0.904 | 0.911 | 0.929 | 0.912 | 0.929
Reliability

Results

After confirming the convergent and discriminant validity, we tested hypotheses with Partial Least
Squares (PLS) based on SmartPLS. The results of hypothesis tests with the PLS analysis were explained
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in Figure 2. The result of path coefficient between brand awareness and attitude confidence rejected
hypothesis since the path coefficient was 0.088 (p<0.05). The result of path coefficient between the
quality of contents and perceived enjoyment also rejected hypothesis since the path coefficient was
0.099 (p<0.05).

Except above two hypotheses, the results show that attitude confidence and user innovation resistance
significantly influence use intention. The parameter of user innovation resistance that aesthetic exterior
and perceived price, Hypothesis 1 (p<0.01) and Hypothesis 2 (p<0.01) were supported. The parameter
of user innovation resistance that perceived enjoyment and projection quality, Hypothesis 3 (p<0.01)
and Hypothesis 5 (p<0.01) were supported. Hypothesis 6 (p<0.01) was supported by the section of user
innovation resistance. Hypothesis 8 (p<0.05) and Hypothesis 9 (p<0.01) were supported by the section
of attitude confidence. For use intention, attitude confidence and user innovation resistance significantly
influence use intention, thus, Hypothesis 10 (p<0.01) and Hypothesis 11 (p<0.01) were supported.
Especially, there is a strong path coefficient between attitude confidence and use intention. Thus,
attitude confidence seems to be an important factor in using VR headset.

Aesthe'tlc L R?=0.249
Exterior 0.499%*
(6.112) ~,| Perceived
Price |
0.282%*
Quality of (3.096) R*=0.345
Contents | ™~ ng R=0.170 02505+ User Innovation
; Pe.rceived | (2.497) Resistance
0.376%* Enjoyment
aoti (4.191)
Proleclf:on L 0.186%* 0.466**
Quality (2.768) @839) L poss
Q(l;anttltytof Use
ontents Intention
-0.189%
Brand (2.096)
Awareness | s
NS R*=0.137
pereeived o | Attitude
erceived | (1.804) Confidence
Ease to Use
** Significant at P<0.01
0.465%* * Significant at P<0.05
(5.763)
Use /
Innovativeness
Figure 2. Result of Hypothesis Tests
Conclusion

This study examines whether a correlation between innovation acceptance & resistance, the degree of
belief that customer determines, that is, attitude confidence and behavior intention in VR headset.
Therefore, we consist of hypothesis two possible determinants user innovation resistance and attitude
confidence affecting intention to use and sub factors VR device’s characteristic like projection quality.
The result of the analysis identifies a correlation between user innovation and intention to use and
attitude confidence and intention to use. In particular, User Innovation Resistance has a great influence
on intention to use (path-coefficient is 0.466).

Most of the hypotheses are supported, but 2 hypotheses are not supported as H4 (Quality of Contents
— Perceived Enjoyment) and H7 (Brand Awareness — Attitude confidence). Since VR devices were
electronic image devices, customer enjoyed established the limited protected contents of the VR headset.
However, because of lack of enabling contents such as the game like Pokémon Go, education and
architecture, this study did not fully find out what other important aspects exist in the VR headset market
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considering all kinds of VR headset brands. Not that we anticipated to making the correlation with
attitude confidence through brand awareness, but that the result was not associated with the information
technology marketplace. Since the VR market is the early market, most customers’ perception was low.
Therefore, most people concentrate on product quality like projection quality and aesthetic exterior than
product brand.

There is next to contribution through this study. The academic implications of this study are as follows.
First, that is the lack of innovation resistance research in VR devices. There are many studies of
acceptance, but resistance precedes adoption. Therefore, consumers do not use the VR headset if it has
resistance, or if the attitude is formed. The innovation resistance research is important due to difficult
changing prior attitude. Second, through correlation between attitude confidence and intention to use,
if customer belief of self-attitude is strong, intention to use the innovative product like the VR headset
is improved. Thus, attitude study is important in grasping consumer behavior but, behavior intention
changes when consumers are strong enough to believe in their attitudes. Finally, the VR headset market
is early market explaining chasm theory. To overcome the chasm, innovation resistance should be
reduced and attitude confidence has to be reinforced in order to increase behavior change like use and
purchase products.

The practical implications of this study are as follows. First, projection quality is important in VR
headset. Because VR technology projected through VR headset, most of the quality can say projection
quality. To increase use and purchase, the projection quality in VR headset is improved than before.
Second, there is lack of usable contents in VR market. Most people said that they didn’t want to use the
VR headset due to no contents to enjoy. Therefore, the development of contents is more important than
the existing ones. Finally, among the consumers who know the VR headset, few know VR device brand
well. One of this study results deduced lack of brand awareness. Thus, VR headset company need to
precede improving brand exposure to the potential customer.

The limitations of This study are as follows. First, the VR headset is the early marketplace. Thus, it is
difficult that customer who doesn’t know device like how to use and why use this. Because there are
not many VR headset users in Korea, it is difficult to conduct the survey into primarily potential
customer or early adapters. Second, we were not able to conduct an experimental study. In the following
research, research is needed based on actual experience of the VR headset after using the VR headset.
Nevertheless, this study testifies correlation between user innovation resistance and behavior intention,
attitude confidence, and behavior intention. Thus, we identified consumer behavior reinforcement
factors and VR product characteristic.

References

Abdullah, N., Ismail S. A., Sophiayati S. and Sam S. M. 2015. "Data Quality in Big Data: A Review",
Int. J. Advance Soft Compu. Appl, (7:3), pp. 17-27

Bae J. H., Noh, H. Y. 2015. "An experimental study of the effects of learning on driving simulation
game in Virtual environment.", Korean Study for Computer Game, (28:2), pp. 103-111

Bataineth, A. Q. 2015. "The Impact of Perceived e-WOM on Purchase Intention: The Mediating Role
of Corporate Image", International Journal of Marketing Studies, (7:1), pp. 126-137

Baumgartner, H. and Steenkamp, E. M. 1973. "Exploratory Consumer Buying Behavior:
Conceptualization and Measurement," International Journal of Research, (10), pp. 184-190

Berger, 1. E., Michell, A. A. 1989. “The Effect of Advertising on Attitude Accessibility, Attitude
Confidence, and the Attitude-Behavior Relationship”, Journal of Consumer Research, (16),
pp.269-279

Bian, Q. and Forsythe, S. 2012. "Purchase Intention for Luxury Brands: A Cross Cultural Comparison",
Journal of Business Research, (65), pp. 1443-1451

Cha, J. 2011. "Exploring the Internet as a Unique Shopping Channel to Sell Both Real and Virtual Items:
A Comparison of Factors Affecting Purchase Intention and Consumer Characteristics", Journal of
Electronic Commerce Research, (12:2), pp. 115-132

Twenty-Second Pacific Asia Conference on Information Systems, Japan 2018



User Resistance and Attitude confidence of Virtual Reality

Chen, C. Y., Shih, B. Y., Yu, S. H. 2012. “Disaster prevention and reduction for exploring teachers’
technology acceptance using a virtual reality system and partial least squares techniques”, Natural
Harzards, (62:3), pp.1217-1231

Choi, J., Lee, H., Sajjad, F. and Lee, H. 2014. "The Influence of National Culture on the Attitude
Towards Mobile Recommender Systems", Technological Forecasting & Social Change, (86)

Davis, F. D. 1989. "Perceived Usefulness, Perceived Ease of Use, and User Acceptance of Information
Technology," MIS Quarterly, (13: 3), pp. 319-340

Fetscherin, M. and Lattemann, C. 2008. “USER ACCEPTANCE OF VIRTUAL WORLDS”, Journal
of Electronic Commerce Research, (9:3), pp.231-242

Fishbein, M., & Ajzen, 1. 1975. “Belief, Attitude, Intention, and Behavior: An Introduction to Theory
and Research”, Reading, MA: Addison-Wesley, pp.1-573

Fornell, C. and Larker, D. F. 1981. “Evaluating structural equation models with unobservable variables
and measurement error”’, Journal of marketing research, (18), pp.39-50

Handayanto, A. J. 2016. "Analysis of Consumer Awareness on Twitter Communication and Brand
Equity of Bear Brand Milk", Journal of Research in Marketing, (5:2), pp. 348-356

Ho, S. Y and David, B. 2014. "The Effects of Web Personalization on User Attitude and Behavior: An
Integration of the Elaboration Likelihood Model and Consumer Search Theory", MIS Quarterly,
(38:2), pp. A1-A10

Jason Tsai. 2015. “TrendForce Forcast VR Market Value to Hit US$70 Billion in 2020 as Innovative
Apps Enrich This Industry”, TrendForce press center

Joseph, B. and Vyas, S. J. 1984. "Concurrent Validity of a Measure of Innovative Cognitive Style,",
Journal of the Academy of Marketing Science, (12:2), pp. 159-175

Joshi, K. 2014. “Understanding User Resistance and Acceptance during the Implementation of an Order
Management System: A Case Study Using the Equity Implementation Model”, Journal of
Information Technology Case and Application Research, (7:1), pp.6-20

Khalifa, M., N Cheong, S. K. and Shen N. K. 2012. "Adoption of mobile commerce: a confidence
models", Journal of Computer Information Systems, (53:1), pp. 14-22

Kim B. H. 2015. “A study on Business Strategies of VR (Virtual Reality) Contents at Broadcasting
Networks”, Mass Communication & Public Relations of Konkuk University, pp. 1-98

Kim, Y. and Lee, J. 2010. "The Psychological Resistance Factors against Mobile Video Telephony",
Journal of Marketing Management Research, (15:2), pp. 23-41

Lee, K. H. and Shin, D. 2010. "Consumers' Responses to CSR Activities: The Linkage between
Increased Awareness and Purchase Intention", Public Relations Review, pp. 1-4

Lisa, B. F. 2016. "Effects of Video Game Streming on Consumer Attitudes and Behaviors", East
Tennessee State University, pp. 1-55

Ma Y. S, D. Y. Won, S. H. Park. 2015. "Moderating Effect of Consumer Innovativeness on
Relationship between Sportwearable Device's Innovation Attribute and Innovation Resistance of
College Students.", Korean Journal of Sport Science, (26:4), pp. 861-873

Madhikermi, M., Kubler, S., Robert, J., Buda, A. and Framling, K. 2016. "Data Qulity Assement of
Maintenance Reporting Procedures", Preprint submitted to Elsevier, pp.1-23

Marins, C. 2013. "Exploring Digital Music Online: User Acceptance and Adoption of Online Music
Services", Instituto Superior de Economia Gestao

Melody, M. T., Ho, S. C., and Liang, T. P. 2004. "Consumer Attitude toward Mobile Advertising: An
Empirical Study", International Journal of Electronic Commerce, (8:3), pp. 65-78

Nicolaou, A. I. and Mcknight, D. H. 2006. "Perceived Information Quality in Data Exchages: Effects
on Risk, Trust, and Intention to Use", Information Systems Research, (17:4), pp.332-351

Palacios, G. A. Hoffeman, B. C and Fabregat, S. 2007. “Comparing Acceptance and Refusal Rates of
Virtual Reality Exposure vs. In Vivo Exposure by Patients with Specific Phobias”,
CyberPsychology & Behavior, (10:5), pp.722-724

Park H. J., J W Choi, K S Shin. 2015. "Innovation resistance and adoption regarding a virtual reality
motionsensing input device.", The Knwoledge Management Society of Korea, (16:4), pp.191-213

Park, H. J., K.S. Shin, J. W. Choi. 2016. “A Multi-dimensional Structure for User Resistance with the
Determinants of Innovative Product Use on Virtual Reality”, The Journal of Society for e-Business
Studies, (21:2), pp.97-119

Twenty-Second Pacific Asia Conference on Information Systems, Japan 2018



User Resistance and Attitude confidence of Virtual Reality

Park H. H., M. J. Noh,. 2011. "The Influence of Product Attribute of Smart Clothing on Initial Trust
and Purchase Intention: Focused on Sensor-Based Smart Clothing.", The Korean Academy of
Family Medicine, (49:6), pp.13-22

Ram, S. 1987. "A Model of Innvation Resistance", In Advances in Consumer Research, (14), pp.208-
212

Ram, S. and Sheth, J. N. 1989. "Consumer Resistance to Innovations: The Marketing Problem and Its
Solutions," Journal of Consumer Marketing, (6:2), pp.5-14

Rogers, E. M. 2003. Diffusion of Innovations (5th Ed.), The Free Press, New York

Schlosser, A. E. 2003. "Experiencing Products in the Virtual World: The Role of Goal and Imagery in
Influencing Attitudes Versus Purchase Intentions", Journal of Consumer Research, (30), pp.184-
198

Shen, C. W.,Ho,J. T.,Kuo, T. C. and Loung, T. H. 2017. “Behavioral Intention of Using Virtual Reality
in Learning”, Proceedings of the 26th International Conference on World Wide Web Companion,
pp.129-137

Sheth, J. N. 1981. "Psychology of Innovation Resistance: The Less Developed Concept (LDC) in
Diffusion Research", Research in Marketing, (4:3), pp.273-282

Shin, J. W., Park, Y. and Lee, D. 2015. “Google TV or Apple TV?—The Reasons for Smart TV Failure
and a User-Centered Strategy for the Success of Smart TV”, Sustainability, pp.15955-15966

Moore, G. A. 1991. “Crossing the Chasm: Marketing and Selling High-Tech Products to Mainstream
Customers”, Harper-Collins, New York, pp.1-154

Shuai X., S J lee, K R lee. 2015. "Chinese User Resistance of Mobile Payment.", Journal of Information
Technology and Architecture, (12:2), pp.219-227

So Y. H. 2016. "Relationship with Educational Effects and Medium Characteristics in Virtual Reality
Learning based on Immersion Gear VR.", Communication Design Assosition of Korea, (24),
pp.226-237

Statista. 2015. “Forcast revenue for virtual reality products worldwide from 2014 to 2018 (in million
U.S. dollars)”, The Statistics Portal

Taheri, S. M., Matsushita, K. and Sasaki, M. 2017. “Virtual Reality Driving Simulation for Measuring
Driver Behavior and Characteristics”, ournal of Transportation Technologies, (7), pp.123-132

Thomas, P. N. and Donna, L. H. 1999. "Measuring the Customer Experience in Online Environments:
A Structural Modeling Approach", Marketing Science, Special Issue, pp.1-37

Venkatesh, V, James, Y. L. Thong and Xin, X. 2016. "Unified Theory of Acceptance and Use of
Technology: A Synthesis and the Road Ahead", Journal of the Association for Information
Systems, (17:5), pp.329-376

Venkatesh, V., Morris, M. G., Davis, G. B., and Davis, F. D. 2003. "User Acceptance of Information
Technology: Toward a Unified View," MIS Quarterly, (27:3), pp.425-478

Wu, S. and Chen,Y. 2014. "The Impact of Green Marketing and Perceived Innovation on Purchase
Intention for Green Products", International Journal of Marketing Studies, (6:5), pp.81-100

Yun S. U. 2016. “A study of integrative adoption model regarding social TV: Focused on integrative
approach on intention of continuous use based on innovation diffusion theory, technology
acceptance model and innovation resistance model”, The Journal of Press Science, (16:2), pp.145-
183

Zhu, A. Y., Zedtwitz, M. V., Assimakopoulos D. and Fernandes K. 2016. "The Impact of Organizational

Culture on Concurrent Engineering, Design-for-Safety, and Product Safety Performance,
International Journal Production Economics, (176), pp.69-8

Twenty-Second Pacific Asia Conference on Information Systems, Japan 2018



	Association for Information Systems
	AIS Electronic Library (AISeL)
	6-26-2018

	Attitude Confidence and User Resistance for Purchasing Wearable Devices on VR: VR Headset Perspective
	Bongjin Sohn
	Hyuna Lim
	Ming Wang
	Jaewon Choi
	Recommended Citation


	Microsoft Word - PACIS 2018_0507.docx

