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Abstract 

Mobile services have gradually transformed and broadened, and are still being 
developed, bringing users more convenience, ubiquity, universality, and 
diversification. The mobility and ubiquity of smartphones increase users’ perception 
of convenience, which can induce online purchases. Consumers can browse 
webpages on a smartphone find interesting products anywhere and anytime. They 
may impulsively decide to buy these products or conduct instant chats with friends 
to obtain product information or recommendations. It is important that we examine 
users’ emotions when shopping via mobile devices, now that m-commerce is 
gradually being accepted and used, by investigating factors such as customers’ 
perceptions of value, immersion, commitment, and pleasure. So, this study 
investigates consumers’ urge to buy and browsing activities in m-commerce from 
the emotional perceptive. Findings derived from data analysis of 578 records 
collected from the online survey. First, the relationship of pleasure, dominance and 
arousal on urge to buy is demonstrated in m-commerce. Second, results show that 
pleasure and browsing activities are critical to inducing consumers’ impulsive 
purchase intention in m-commerce. The total effect of pleasure on the urge to buy is 
close to 50%. The influence of pleasure on browsing activities is almost twice that of 
the urge to buy. Third, effects of web atmospherics and mobile characteristics are 
distinct. Web atmospherics tend to influence consumers’ perceived dominance of 
mobile websites, thus increasing their perceived control over the interaction process. 
Mobile characteristics are less important to arousal and dominance. The most 
popular characteristics of smartphones for consumers and vendors, ubiquity and 
localization, do not increase consumers’ perceived dominance and arousal towards 
mobile websites. Academic and practical implications are discussed further. 

Keywords: Mobile Commerce, Urge to buy, Browsing Activities, Pleasure – Arousal – 
Dominance, Web Atmospherics, Mobile Characteristics 

 

Introduction 

Technical advances and the current prevalence of mobile devices such as smartphones and tablets 
have made mobile commerce (m-commerce) a daily necessity. Many people are gradually becoming 
used to purchasing physical and digital goods, making payments, browsing and searching for 
information, and managing personal finances on mobile devices rather than PCs or NBs. The Statista 
Portal (2016) reports that the number of smartphone users reached 2.08 billion in 2016, and the 
number of users worldwide is forecasted to be over 5 billion by 2019. Evigo (2014) report that, by 2018, 
m-commerce sales will almost equal all the total global e-commerce sales generated in 2013, and that 
global m-commerce sales will reach $626 billion by 2018 in the United States. In Taiwan, this kind of 
growth is also noticeable. The emergent trend of m-commerce is especially obvious at the Double 11 
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festivals in China. The percentage of mobile shoppers who attend these sales festivals is between 43.7 
and 48.7%, almost equal the number of traditional electronic shoppers. The percentage of mobile 
shoppers who attended Double 11 festivals in China in 2016 was around 82%, almost twice as many as 
2014, and 1.69 times as many as 2015. Note that m-commerce can provide more value and a new 
business model for users than e-commerce (Chong 2013a). 

Mobile services have gradually transformed and broadened, and are still being developed, bringing 
users more convenience, ubiquity, universality, and diversification. Consumers can browse webpages 
on a smartphone when riding a bus and find interesting products. They may impulsively decide to buy 
these products or conduct instant chats with friends to obtain product information or 
recommendations. Their purchases may then induce their friends’ curiosity. Thus, online stores are 
now being required to develop dedicated websites and apps for mobile devices to attract consumers. 
Specific versions of webpages for mobile devices require the kinds of web atmospherics and aesthetics 
used in traditional electronic commerce. Characteristics of smartphone greatly enhance the exposure 
of mobile web pages and then consumers could easily dive into the online purchasing context. Issues 
related to web design for electronic commerce are popular in the literature. Web atmospherics and 
aesthetics are usually considered important environmental stimuli for inspiring users’ cognitive and 
emotional processes, as well as their subsequent purchasing. The induced emotions usually trigger 
impulse buying. Web atmospherics focus on how the entire mobile web sites bring consumers a 
feeling of utilitarian and hedonic fulfillment, such as information, usability, usefulness, fun, and so on. 
However, few studies have examined web atmospherics, aesthetics, or impulse buying in the context 
of m-commerce. This may be because e-tailers have traditionally used PC versions of their webpages, 
and mobile devices have, until relatively recently, been limited in terms of usage and functionality. 

It is important that we examine users’ emotions when shopping via mobile devices, now that m-
commerce is gradually being accepted and used, by investigating factors such as customers’ 
perceptions of value, immersion, commitment, and pleasure. The linkage between web atmospherics 
and positive emotions has already been established in the e-commerce literature. However, few m-
commerce studies have examined this issue in detail. Some studies explore users’ positive emotions in 
terms of purchase intentions, such as trust (e.g., Sharif et al. 2014), flow (e.g., Drossos et al. 2014), 
and perceived enjoyment (e.g., Chong 2013a). We think users’ positive emotions involve more than 
perceived enjoyment and flow. For example, feelings of dominance could increase users’ pleasure, 
because users believe they are in control, and so are willing to stay on a webpage for longer. Making 
users feel excitement may also be important because this positive emotion can induce users’ curiosity 
and increase their positive behaviors. Users who stay on webpages longer may behave more 
impulsively because they are continuously receiving environmental stimuli. The mobility and ubiquity 
of smartphones increase users’ perception of convenience, which can induce online purchases. Wu et 
al. (2016) propose that web design matters to online impulse buying. We intend to answer the 
following research questions: 

1. What antecedents improve consumers’ usage in m-commerce? Do web atmospherics and 
mobile characteristics induce users’ intention to browse and impulse buy? What is the 
relative importance of web atmospherics and mobile characteristics for consumers’ m-
commerce usage? 

2. What are the mediators related to positive emotions between environmental stimuli (i.e., 
web atmospherics and mobile characteristics) and responsive usage in m-commerce? What 
are the relationships among these mediators? 

We plan to answer these questions by applying a stimulus–organism–response framework (SOR), 
focusing on the emotional path to investigate impulse buying in m-commerce. Users immersed in m-
commerce through environmental stimuli will devote themselves to activities they find and may 
exhibit impulse buying intentions and behavior. We consider web atmospherics and mobile 
characteristic as environmental stimuli. We follow the pleasure–arousal–dominance framework (PAD) 
proposed by Mehrabian and Russell (1974), and consider the positive emotion (i.e., PAD) as an 
organism. In addition to impulse buying, browsing is an important behavioral response. Users 
immersed in online activities will tend to stay on a webpage longer, thus receiving more 
environmental stimuli, which may encourage impulse buying. 
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Conceptual Background and Hypotheses Development 

M-commerce 

M-commerce is defined as business activities or transactions conducted via mobile equipment over 
wireless data communication or telecommunication networks (Zhang et al. 2012). The unique 
characteristics of the mobile environment induce consumers’ and retailers’ interests and usage. Zhang 
et al. (2012) state that there are several unique features of m-commerce, such as instantaneity, 
ubiquity, localization, personalization, and identification. Ubiquity enables users to conduct purchases 
anywhere, at any time, which helps them to address their needs related to purchase frequency and 
purchase-time irregularity (Bang et al. 2013). Ubiquity brings stores to users’ handheld mobile devices, 
where personalized delivery service and localization allow nearby promotions to be instantly sent to 
users. Many activities are emerging in the mobile context, such as mobile money transfer, mobile 
ATM, mobile ticketing, mobile reservation, mobile vouchers, coupons and loyalty cards, content 
purchase and delivery, location-based services (LBS), information services, mobile banking, auctions, 
mobile browsing, and mobile purchases (Rani et al. 2014). Among these m-commerce activities, 
mobile shopping is highlighted as being a remarkable activity (Shiau and Liou 2014).  

Zhang et al. (2012) analyzed various studies on the topic and found that most develop research models 
based on the technology acceptance model (TAM), theory of planned behavior (TPB), and diffusion of 
innovation (DOI). For example, some studies explore the influence of the attributes of mobile devices 
on their ease of use (e.g., Okazaki and Mendez 2013), perceived usefulness (e.g., Choi et al. 2014), 
social influence (e.g., Sim et al. 2014), trust (e.g., Sharif et al. 2014), perceived behavioral control, and 
subject norms (e.g., Mishra 2014). Other studies explore the intention to adopt, from the viewpoint of 
flow and impulse buying (e.g., Wu and Ye 2013), perceived value (Pantano and Priporas 2016), 
motivations (Lo et al. 2016), and the unified theory of acceptance and use of technology (UTAUT) 
(Chong 2013b).  

Stimulus–Organism–Response (SOR) Framework 

Mehrabian and Russell (1974) proposed that a mediator between environments and human behaviors 
should be developed (i.e., “organismic” reactions). They suggested that the SOR framework represents 
the idea that when a person is exposed to external stimuli, “inner organism changes” precede 
behavioral responses. Individuals transform environmental cues into meaningful information, such as 
sensations and thoughts, and then change their emotional and cognitive states (Mehrabian and 
Russell 1974). The SOR framework is widely utilized in the fields of consumer behavior, retail 
environment, online shopping, and impulse buying (e.g., Eroglu et al. 2003; Liu et al. 2013). Most 
literature based on the SOR framework focuses on environmental stimuli, such as web page design 
(e.g., Sheng and Joginapelly 2012; Gao and Bai 2014). The study by Liu et al. (2013) was the first to 
use the SOR framework to explore consumers’ emotional experiences in the context of m-commerce. 
Impulse buying is an emotional purchasing behavior. Furthermore, researchers emphasize the 
importance of emotional/affective processes to impulse buying (e.g., Verhagen and Van Dolen 2011). 
Chan et al. (2016) explore online impulse buying based on the SOR framework, and propose that two 
types of stimuli arouse consumers’ cognition and affection, namely external and internal stimuli, as 
well as two types of organisms, namely cognitive and affective reactions. Shen and Khalifa (2012) 
explore the influence of web design on impulse buying, using the SOR paradigm. Accordingly, we also 
follow the emotional path in the integrated model, extended by Liu et al. (2013), to explore impulse 
buying behavior in terms of m-commerce. 

Studies on online environments usually treat atmospheric cues as important stimuli, and focus on 
emotional processes. Furthermore, atmospheric cues include website quality (e.g., Koo and Ju 2010), 
and web aesthetics (e.g., Gao and Bai 2014). Emotional processes include pleasure, arousal, and 
valence (e.g., Koo and Ju 2010; Liu et al. 2013), as well as flow (Gao and Bai 2014). In particular, 
studies related to impulse buying emphasize the influence of the linkage between web aesthetics and 
emotional states on impulse buying, or the urge to buy (e.g., Floh and Madlberger 2013; Liu et al. 
2013). M-commerce is an emerging trend, and needs to be explored using a framework such as the 
SOR framework. 

Response: Impulse Buying and the Urge to Buy 

Impulse buying occurs when customers have an urge to buy a specific product without carefully 
considering the reasons and consequences of this purchase (Verhagen and Van Dolen 2011). When 
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impulse buying, customers cannot form cognitively structured attitudes or intentions, are led by their 
feelings, and are unable to withstand the irresistible attraction of the product. Impulse buying can also 
be the feeling of having an urge to buy a specific product although, in some cases, successfully 
resisting the temptation. 

Beatty and Ferrell (1998) thought that feeling the urge to buy impulsively is a state of desire that is 
experienced upon encountering an object in the environment. In the context of m-commerce, Wu and 
Ye (2013) defined the “irresistible urge to buy” as consumers’ intention to buy impulsively. Verhagen 
and Van Dolen (2011) showed the linkage between browsing, the urge to buy, and impulse buying, 
where the urge to buy is the intention to impulse buy. Accordingly, we focus on exploring the 
determinants of the urge to buy, rather than impulse buying, and treat the urge to buy as an intention 
to impulse buy.  

Recently, the number of studies investigating the issues of online impulse buying has begun to 
increase. Parboteeah et al. (2009) show that web elements influence impulse buying, mediated by 
enjoyment. Wells et al. (2011) showed the direct influence of web quality on impulse buying. Verhagen 
and Van Dolen’s (2011) study showed the influences of merchandise attractiveness, enjoyment, and 
the online store’s communication style on impulse buying, mediated by customers’ emotions. In 
particular, Wu and Ye (2013) first explored the issue of impulse buying in m-commerce. Although m-
commerce is an extension of e-commerce, it has different characteristics. Thus, we think that the 
behavior of impulse buying also occurs in m-commerce, and that the determinants are distinct. 

Stimulus: Web Atmospherics 

Dailey (2004) defined web atmospherics as the conscious designing of web environments to create 
positive user affect and cognition, as well as the subsequent effect of increasing favorable consumer 
responses, such as revisiting the site, staying for longer, browsing, and purchasing intention or 
information adoption. When customers feel that the website environment has good atmospherics, 
they will have a positive attitude toward it and visit it again, or, in the case of a shopping site, purchase 
from it again. Li and Yeh (2010) indicated that websites are the communication bridge between 
mobile vendors and customers, and that mobile retailers should develop high-quality webpages to 
attract potential customers and to communicate with them. 

Web atmospherics is usually classified into informativeness, navigation, organization, and 
entertainment (e.g., Gao and Bai 2014; Hsieh et al. 2014). Informativeness refers to the extent to 
which an individual can expect to obtain relevant information from a webpage in order to improve 
decision-making (Park and Kim 2003). Navigation refers to the extent to which an individual’s self-
directed movements can offer freedom of selection and greater control (Hopkins and Alford 2005). 
Organization refers to the extent to which the guidance provided by a webpage helps the user to 
navigate the webpage easily and confidently (Hausman and Siekpe 2009). Entertainment refers to the 
attractiveness and vividness of a webpage (Richard et al. 2010).  

Studies link web atmospherics to positive emotions such as enjoyment, pleasure, satisfaction, arousal, 
dominance, trust, and so on. For example, Floh and Madlberger (2013) showed that atmospheric cues 
increase users’ shopping enjoyment. Li and Yeh (2010) confirmed the effect of design aesthetics on 
trust within the mobile internet. Sheng and Joginapelly’s (2012) study demonstrated the effects of web 
atmospheric cues on online shopping purchase intentions through arousal and valence. Gao and Bai 
(2014) explored the effect of website atmospheric cues on the development of flow in the online 
shopping environment. In online environments, higher perceived control likely increases users’ 
satisfaction and reduces uncertainty about product performance (Weathers et al. 2007). Therefore, 
well-designed web atmospherics make users feel that they have control over what they do on the 
website, owing to their quick adaption and short learning curves, where, otherwise, they might easily 
leave the website (Hsieh et al. 2014). Watson et al. (2013) stated that, in the mobile environment, 
consumers perceive their mobile devices to be for personal communication, and prefer to be able to 
exercise control over their interactions with organizations. Thus, good web design could still be 
important to users’ sense of control in m-commerce. Empirical studies show the linkage among 
shopping environment atmospherics using the PAD model. If information on a website is useful, 
online customers will be confident of their purchase decisions because acquiring the desired 
information gives them a greater feeling of dominance over the online shopping process. If a website 
is presented well, and provides appropriate guidance, online shoppers can confidently, quickly, and 
easily switch across sections of the online store, and will probably enjoy the experience more 
(Hausman and Siekpe 2009). The navigational cues available on a website largely determine the 
degree of control that online customers achieve (Dailey 2004). Entertainment is also essential, 
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because it positively influences customers’ attitudes and involvement (Richard et al. 2010). That is, 
website entertainment affects the arousal of online customers. Hence, we propose the following. 

H1: Web atmospherics (informativeness, navigation, perceived organization, and 
entertainment) are positively associated with users’ perceived arousal in m-commerce. 

H2: Web atmospherics (informativeness, navigation, perceived organization, and 
entertainment) are positively associated with users’ perceived dominance in m-commerce. 

Stimulus: Mobile Characteristics 

Clarke (2001) defined four characteristics of m-commerce applications (ubiquity, convenience, 
localization, and personalization), and emphasized that these features are not found in traditional e-
commerce. Studies have explored the effects of several of these characteristics on usage, or users’ 
intentions to adopt applications. Chou et al. (2013) listed localization and personalization as the 
notable characteristics of mobile devices. 

Localization can help providers to identify users’ locations, and, thus, m-commerce providers are 
better able to receive and send information to users, relative to their specific location (Clarke 2001). 
The application of localization in m-commerce application is different from the application in e-
commerce. Localization in m-commerce is usually utilized in promotion, advertising, instant 
information and is rooted in consumers’ mobility and GPS. It could provide information happened 
around location where consumers are and then consumers could instantly respond to the information. 
But, localization in e-commerce is usually used for searching information or logistics and is basically 
rooted in what consumers enter into the web pages on PC, rather than GPS. Personalization can help 
providers to deliver personalized services and information to an individual in an m-commerce 
environment. Chou et al. (2013) emphasized the importance of ubiquity, where users of mobile 
devices have the ability to receive information and perform transactions from virtually any location in 
real-time. Choi et al. (2014) explored the influence of service ubiquity and location-based services 
(LBS) on the perceived usefulness of m-commerce. Tojib and Tsarenko (2012) confirmed the impact 
of service ubiquity on enjoyment, ease of use, time, convenience, and experiential value, leading to 
increased customer satisfaction and actual service use. Li and Du (2012) verified the effect of LBS on 
effective mobile advertising. Bang et al. (2013) emphasized the importance of webpage design in 
mobile devices, given the small size of the screens of mobile devices. They believe that a webpage for 
mobile devices should be less complex in terms of navigation and have high usability, decreasing the 
effort it takes to use application, thus, enhancing users’ positive feelings (Bang et al. 2013). Bang et al. 
(2013) emphasized the importance of both ubiquity and spending relatively less time.  

This feature solves the restrictions on the movement of e-commerce, and is more convenient when 
conducting m-commerce. Hence, we propose the following. 

H3: Mobile characteristics (ubiquity, convenience, localization, and personalization) are 
positively associated with users’ perceived arousal in m-commerce. 

H4: Mobile characteristics (ubiquity, convenience, localization, and personalization) are 
positively associated with users’ perceived dominance in m-commerce. 

Organism: Pleasure–Arousal–Dominance (PAD) 

Mehrabian and Russell (1974) introduced three kinds of user emotions: pleasure, arousal, and 
dominance (PAD). The PAD model is widely used to highlight the impact of environmental cues on the 
emotional reactions of shoppers (Hsieh et al. 2014). The definition of pleasure is “the degree to which 
a person feels good, happy, blessed, or satisfied” (Eroglu et al. 2003). Arousal refers to the degree of 
sensory stimulation, energy, or excitement (Eroglu et al. 2003). Dominance refers to the degree to 
which a person is influenced or controlled by the environment (Mehrabian and Russell, 1974). The 
PAD model has begun to be applied to the online shopping environment (Hsieh et al. 2014). Several 
studies demonstrate that PAD emotions positively influence the behaviors of online shoppers (e.g., Ha 
and Lennon 2010). However, there is still no application of PAD in the context of m-commerce. Li et 
al. (2011) explored the antecedents and consequences of positive emotion in m-commerce, but not as 
they relate to web aesthetics and the PAD model. 

Studies have demonstrated that pleasure mediates the link between arousal, dominance, and 
shopping behavior, and exerts a positive influence on shopping behavior (Ding and Lin 2012). The 
perceived dominance of online customers increases their sense of pleasure (Eroglu et al. 2003).  
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Researchers usually explore the relationship between web atmospherics and the PAD model, based on 
the SOR framework (e.g., Chang et al. 2014; Hsieh et al. 2014). Zhang et al. (2014) confirmed the 
linkage among environmental stimulus, emotions, and behaviors in the field of impulse buying. Chang 
et al. (2014) examined the relationship between consumers’ emotional models and their behavioral 
intentions to purchase immediately from the perspective of web aesthetics. Various studies have 
shown that positive emotions, such as pleasure, arousal, shopping enjoyment, and instant gratification, 
influence consumers’ urge to buy impulsively (e.g., Floh and Madlberger 2013; Liu et al. 2013). 
However, few studies have explored consumers’ purchase or impulse-buying behaviors in the context 
of m-commerce. Ding and Lin (2012) showed that pleasure mediates the link between arousal and 
dominance. Online customers’ perceived dominance increases their sense of pleasure (Eroglu et al. 
2003). In online environments, higher perceived control likely increases users’ satisfaction and 
reduces their uncertainty about product performance (Weathers et al. 2007). Hsieh et al. (2014) 
showed that perceived dominance indirectly affects purchasing intentions through pleasure. In the 
mobile environment, Watson et al. (2013) stated that consumers perceive their mobile devices to be 
for personal communication, and prefer to be able to exercise control over their interactions with 
organizations. If users perceive a sense of control, excitement, and energy, they are more likely to 
remain and enjoy the interaction process. Hence, we propose the following. 

H5: Users’ perceived arousal is positively associated with their perceived pleasure in m-
commerce. 

H6: Users’ perceived dominance is positively associated with their perceived pleasure in m-
commerce. 

Studies have demonstrated that pleasure exerts a positive influence on shopping behavior (Ding and 
Lin 2012). Verhagen and Van Dolen’s (2011) study showed that emotion increases the browsing 
behavior of consumers. Empirical studies have demonstrated that consumers with high shopping 
enjoyment tend to browse for longer and, thus, feel a stronger urge to buy impulsively (Chavosh et al. 
2011). Chavosh et al. (2011) showed that perceived enjoyment simultaneously increases users’ 
browsing and impulse-buying behavior. Badgaiyan and Verma’s (2014) study concluded that both 
enjoyment and browsing increase consumers’ impulse-buying behavior. Thus, if users feel pleasure 
and arousal when they are shopping in a store, they will enjoy exploring it, and will exhibit approach 
behaviors (Vieira 2013). Hence, we propose the following. 

H7a: Users’ perceived pleasure is positively associated with their browsing behavior in m-
commerce. 

H7b: Users’ perceived pleasure is positively associated with their urge to buy in m-commerce. 

Response: Browsing 

Janiszewski (1998) described two types of consumer information-gathering behaviors: goal-directed 
and explorative search activities. An explorative search does not actively seek information, and is less 
focused and stimulus-driven (Janiszewski, 1998). Moe (2003) defined explorative search activities as 
“browsing.” If consumers browse for longer, they will encounter more stimuli, which increase the 
likelihood of impulse buying (Park et al. 2012). Beatty and Ferrell (1998) found that browsing 
activities increase the opportunities for exposure to extrinsic stimuli in a store (e.g., promotions or 
new products), leading to positive feelings and the urge to buy, thus increasing the possibility of 
impulse buying. Moe (2003) indicated a relationship between hedonic browsing activities and impulse 
buying. Shen et al. (2010) indicated that most consumers spend a lot of time looking at products, 
rather than buying them, and demonstrated that browsing activities have a positive influence on 
unplanned purchases in the online shopping environment. Floh and Madlberger (2013) emphasized 
that browsing does not always lead to purchasing, because browsing is recreationally motivated. This 
is supported by Verhagen and Van Dolen (2011), who found that consumers’ in-store browsing 
behavior is for recreational, not informational, purposes and there is not always an immediate intent 
to buy. 

The influence of browsing activities on online impulse buying is examined in various studies. The 
mediating role of browsing between positive emotion and purchase intention, or the urge to buy 
impulsively, has been demonstrated in empirical studies such as those of Chavosh et al. (2011), 
Verhagen and Van Dolen (2011), and Badgaiyan and Verma (2014). Empirical studies have 
demonstrated that consumers with high shopping enjoyment tend to browse for longer and, thus, are 
expected to feel stronger urges to buy impulsively (Chavosh et al. 2011). This relationship also exists in 
the online context. Verhagen and Van Dolen’s (2011) study showed that emotion increases the 
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browsing behavior of consumers, which, in turn, induces a general urge to buy impulsively. Amos et al. 
(2014) also demonstrated that browsing behaviors affect impulse buying, using a meta-analysis of 
consumers’ impulse-buying behaviors. In addition, studies have demonstrated that shopping 
enjoyment directly induces impulsive-buying behaviors (e.g., Chavosh et al. 2011). Badgaiyan and 
Verma’s (2014) study concludes that both enjoyment and browsing increase consumers’ impulse-
buying behaviors. Chong (2013b) emphasized that m-commerce provides users with interactions, 
usage patterns, and value chains that differ from those of e-commerce. Accordingly, we explore this 
issue in the context of m-commerce. 

H8: Users’ browsing behavior is positively associated with their urge to buy. 

The research model is shown in Figure 1. 

Usage

Mobile 
Characteristics
• Ubiquity
• Convenience
• Localization
• Personalization

Web 
Atmospherics

• Informativeness
• Navigational 

cues
• Perceived 

organization
• Entertainment

Arousal

Browsing

Urge to 
Buy

Pleasure

H7a(+), 
H7b(+)

H5 (+)

Dominance

H1a(+), H1b(+), 
H1c(+), H1d(+)

H2a(+), 
H2b(+), 
H2c(+), 
H2d(+)

H3a(+), 
H3b(+), 
H3c(+), 
H3d(+)

H4a(+), H4b(+), 
H4c(+), H4d(+)

H6 (+)

H8(+)

 

Figure 1. Research Framework 

 

Research Method 

Operationalization and Instrument Design 

The instruments for the constructs were adapted and from the literature to fit our research context. All 
items are presented using seven-point Likert-type scales, ranging from strong disagreement to strong 
agreement. The operational definitions are shown in Table 1. A short interview with several colleagues 
and experts and a pre-test were carried out to ensure the face validity and content validity of the 
questionnaires. Cronbach’s Alpha test was conducted to ensure the reliability of the data collected 
from the pre-test. Cronbach’s Alpha of all constructs was above 0.7.  

Table 1. Operationalization for Constructs and Numbers of Measurement Items 

Construct Definition 

Ubiquity 
The extent to which an individual has the ability to receive information and 
perform transactions from virtually any location and in real-time from a mobile 
device (Chou et al. 2013). 

Localization The extent to which an individual can use mobile devices through GPS technology 
to determine their location (Chou et al. 2013). 

Personalization 
The extent to which an individual can receive personalize services and 
information for a single individual from service providers through a mobile device 
(Chou et al. 2013). 

Convenience  The agility, accessibility and availability of a service, which is flexible in terms of 
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time and location (Okazaki & Mendez 2013). 

Informativeness The extent to which an individual expects to obtain relevant information from 
web pages in order to improve decision-making (Park & Kim 2003). 

Navigational 
cues 

The extent to which an individual’s self-directed movements offer freedom of 
selection and greater control (Hopkins & Alford 2005) 

Web 
organization 

The extent to which appropriate guidance helps users to easily and confidently 
move around sections of web pages (Hausman & Siekpe 2009). 

Entertainment The attractiveness and vividness of web pages (Richard et al. 2010). 

Arousal The extent of sensory stimulation, energy, or excitement (Eroglu et al. 2003). 

Dominance The extent to which an individual is influenced or controlled by the environment 
(Mehrabian & Russell 1974). 

Pleasure The extent to which an individual feels good, happy, blessed, or satisfied (Eroglu 
et al. 2003). 

Browsing 
Activity 

The extent to which an individual performs explorative search activities on a 
mobile web site (Moe 2003). 

Urge to buy An individual’s desire to make unintended and immediate purchases when 
encountering an object in the environment (Beatty & Ferrell 1998). 

Table 1. Operationalization for Constructs and Numbers of Measurement Items 

Data Collection 

This study employs an online questionnaire for data collection. We focus on respondents who have 
smart phones, as well as experience in adopting mobile services and electronic online shopping. We 
asked respondents to list three m-commerce web sites that they visit or purchase from frequently. 
Respondents were asked to choose one of these as a basis for their answers to the questionnaire. 
Based on their perceptions and feelings about the target website, respondents answer measurement 
questions about perceived mobile characteristics (ubiquity, localization, personalization, and 
convenience), perceived web atmospherics (informativeness, navigational cues, web organization, and 
entertainment), positive emotions they feel while visiting the website (arousal, dominance, and 
pleasure), browsing activities, and their perceived urge to buy products on offer. Finally, respondents 
describe the percentage and possibility distribution of browsing and their urge to buy. 

The survey was uploaded to survey forums and sweepstakes forums on virtual communities. 
Participants were self-selected for this study via the posted messages. A sweepstake was held to 
increase survey responses. We eliminate duplicate responses by identifying and removing duplicate e-
mail addresses from our database. Over three weeks, 578 records were identified for data analysis.  

Data Analysis and Results 

Measurement Model 

The measurement model is assessed using a confirmatory factor analysis and SmartPLS 3.0. The 
factors loadings of the indicators are all above the acceptable level of 0.6 and are significant (p ≤ 0.01), 
ranging from 0.77 to 0.96. This reveals the acceptance of construct validity. 

The reliability and convergent validity are acceptable, as compared with the thresholds suggested by 
Bagozzi (1980) of 0.7 and 0.5, respectively. The composite reliability ranges from 0.84 to 0.96, and 
the average variance ranged from 0.6 to 0.91. The discriminant validity is acceptable based on the rule 
that the correlations between any two distinct constructs are lower than the square root of the average 
variance extracted of the constructs (Fornell and Larcker, 1981). 

Hypotheses Testing 

The model is analyzed using a structural equation model (SEM) with SmartPLS 3.0. The results show 
that H2, H5, H6, H7, andH8 are supported. H1 and H3 are partially supported and H4 is not 
supported. The associations among arousal, pleasure, dominance, browsing activities, and urge to buy 
exist as we expect, after excluding the influence of impulsiveness on urge to buy. The relationships of 
the four web atmospherics and dominance are all supported. Among the relationships of web 
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atmospherics and arousal, only the associations of perceived organization and entertainment with 
arousal are significant, while the negative relationship of perceived organization and arousal is 
contrary to our expectation. Among the relationships of mobile characteristics and arousal, only the 
association of convenience, personalization, and arousal are significant (H3b and H3d). Thus, web 
atmospherics are usually related to consumers’ perceived dominance, while mobile characteristics are 
more related to consumers’ perceived arousal. The explained variance of arousal, dominance, pleasure, 
browsing activities, and urge to buy are all acceptable: 47%, 54%, 58%, 36%, and 56%, respectively. 
The fit index of the research model, the standardized root mean square residual (SRMR), is 0.08, and 
is acceptable compared with the threshold suggested by Hu and Bentler (1999) of 0.08 to 0.10. 
Henseler et al. (2014) introduce the SRMR as a goodness of fit measure for PLS-SEM as a way to avoid 
model misspecification. 
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Figure 2: Structural Model – Main Effect (H1~H8) 

Discussion and Implication 

Conclusions 

This study explores consumers’ urge-to-buy intention in m-commerce. Four main findings are drawn 
from the results. 

First, the results confirm the appropriateness of applying the PAD and the influences of PAD on the 
urge to buy. Dominance and arousal influence browsing activities and urge to buy through pleasure. 
Moreover, the high explained variance of pleasure (58.4%) shows that dominance and arousal are 
critical to pleasure. Consumers are happy if they are stimulated and excited, as well as when they have 
control over the interaction process and what they want to see when visiting mobile websites. Second, 
the total effect of pleasure on the urge to buy is close to 50% (48.9%), showing that pleasure is critical 
to inducing consumers’ impulsive purchase intention in m-commerce. This includes the direct effect, 
0.309, and the indirect effect through consumers’ browsing activities on mobile web sites, 0.180. In 
addition, the influence of pleasure on browsing activities is almost twice that of the urge to buy, after 
excluding the effect of impulsiveness on the urge to buy. Third, the effects of the four features of web 
atmospherics are distinct. Web atmospherics tend to influence consumers’ perceived dominance of 
mobile websites, thus increasing their perceived control over the interaction process. Here, perceived 
organization and entertainment affect consumers’ perceived dominance and arousal, while 
informativeness and navigation cues affect perceived dominance only. Interestingly, the perceived 
organization of webpages has a negative influence on consumers’ perceived arousal. This may be due 
to well organized web pages not providing a surprise element for consumers. Therefore, consumers 
may feel that the ordered structure is controlled by the vendor, making it predictable and boring. It is 
noticeable that entertainment is critical to consumers’ perceived arousal and dominance. The 
interesting, enjoyable, and fun interaction process when visiting mobile web sites can evoke 
consumers’ positive feelings and browsing activities, increasing their intention to buy impulsively. 
Fourth, mobile characteristics are less important to arousal and dominance. The four mobile 
characteristics (ubiquity, convenience, localization, personalization) do not influence consumers’ 
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perceived dominance. Only convenience and personalization influence consumers’ perceived arousal. 
The most popular characteristics of smartphones for consumers and vendors, ubiquity and 
localization, do not increase consumers’ perceived dominance and arousal towards mobile websites. 
Consumers may be used to mobile characteristics and think these are natural and common to 
smartphones. It is also possible that current mobile web sites do not really demonstrate mobile 
characteristics, in which case, consumers are not impressed by mobile characteristics on mobile web 
sites. Personalization positively influences consumers’ perceived arousal. Consumers are stimulated 
and feel excited when they see personalized information on mobile web sites. Convenience negatively 
influences consumers’ perceived arousal. This result is contrary to our expectation. A possible 
explanation may be the commonality of convenience among all smartphones. Convenience is a 
necessary condition, rather than a sufficient condition. If a smartphone is inconvenient, consumers 
will not use it.   

Academic Implications 

There are three academic implications of our findings. First, this study explores the linkages among 
environmental stimuli (i.e., web atmospherics and mobile characteristics), positive emotional 
processes (i.e., arousal, control, and pleasure), and users’ responses (i.e., the urge to buy and browse) 
by examining the specific features of m-commerce, based on the stimulus–organism–response (SOR) 
framework and the pleasure–arousal–dominance (PAD) model of m-commerce. Most m-commerce 
research is based on TAM, TPB, or DOI. Some studies focus on aspects of user affect, such as flow, 
trust, enjoyment, or pleasure. We focus on users’ urge to buy, employing the pleasure–arousal–
dominance (PAD) model. The model is usually applied to web design settings in e-commerce, rather 
than m-commerce. The results also show the appropriateness of the PAD model and SOR framework 
to m-commerce. In addition to pleasure, dominance and arousal are important to users. Users may 
enjoy the interactive process if they are excited and feel confident using webpages on their mobile 
devices. Second, we consider mobile characteristics and web atmospherics as environmental stimuli. 
Mobile characteristics are important facilitators of m-commerce. Features specific to the mobile 
context imply new usage patterns, services, and business models, making traditional e-commerce web 
design principles less appropriate to m-commerce. This study explores the importance of web 
atmospherics and mobile characteristics, and determines which features are important. The results 
show that web atmospherics, including informativeness, navigation cues, perceived organization, and 
entertainment, are important to consumers’ perceived dominance over mobile web sites. However, 
mobile characteristics do not seem important to m-commerce, because they are relatively 
commonplace for consumers. However, personalization increases consumers’ perceived excitement. 
Third, we emphasize the importance of browsing in social commerce. Users can use mobile devices at 
any time and may stop when they find something else to do. It is important to keep users on webpages 
for longer and then induce the urge to buy. Results show that browsing activities significantly increase 
the probability of buying. In addition, the influence of pleasure on browsing is almost twice that of its 
influence on the urge to buy. Thus, pleasure directly and indirectly affects consumers’ impulsive 
purchases through browsing activities. 

Managerial Implications 

Our findings lead to the following suggestions for managers. First, e-tailers in m-commerce could 
utilize the results to redesign their webpages and service processes to inspire users’ positive emotions. 
Navigation cues and entertainment are both important features that induce consumers’ perceived 
autonomy of the interactive process with mobile web sites. Providing useful and rich information and 
appropriate guidance on webpage structures are important to improving consumers’ perceived 
autonomy. Entertainment not only induces consumers’ perceived dominance, but also perceived 
arousal. When consumers feel happy and have fun during interaction, they browse websites more 
easily, and in a relaxed way. However, perceived organization decreases consumers’ arousal. The 
influence of the domain on pleasure is much greater than the influence of arousal. Accordingly, e-
tailers in m-commerce should be careful to provide well-structured and predictable webpages. 
Second, ubiquity and localization do not seem to induce positive emotions. Personalization could 
enhance consumers’ perceived arousal, but has no significant effect on perceived dominance. Thus, e-
tailers could pay more attention to providing customized notifications and information to consumers, 
even integrating characteristics of ubiquity and localization into personalized services fulfilling 
consumers’ specific requirements, Convenience decrease consumers’ perceived arousal. E-tailers in 
m-commerce may need to provide convenience services beyond the standard features of smartphones. 
Third, in m-commerce, instant gratification is important to inducing users’ intention to impulse buy 
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(or urge to buy), including through arousal and pleasure. Users’ perceived control during the 
interactive process is also important to increasing their pleasure. Accordingly, e-tailers in m-
commerce should give users shopping hints, without manipulation, and embed pleasurable surprises. 
E-tailers should also try to understand users’ preferences, and provide well-designed webpages, 
autonomous operations, and interesting interactive activities. Fourth, browsing activities could be a 
determinant of consumers’ urge to buy. Consumers feeling pleasure often enjoy browsing webpages 
more than buying something. The literature indicates that browsing leads to impulse buying because 
of the exposure to environmental stimuli. Accordingly, e-tailers in m-commerce could try to prolong 
user visits to their websites by providing interesting content, thus, increasing the likelihood of 
impulsive purchases. 
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