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RESUMO

Este estudo visa perceber quais os principais determinantes da adopg¢ao e
recomendac¢do da tecnologia de pagamentos méveis. Para atingir este objectivo, foi
desenvolvido um modelo de pesquisa que combinou os modelos de adopc¢do unified
theory of acceptance and use of technology 2 (UTAUT2) e diffusions on innovations
(DOI), juntamente com a varidvel perceived technology security (PTS). Foi realizado um
guestionario online, tendo sido obtidas 301 respostas vdlidas. Os dados recolhidos
foram analisados utilizando a técnica de structured equation modeling (SEM), de
forma a testar empiricamente o modelo e pesquisa. As principais conclusdes retiradas
sdo que os principais factores, com efeitos directos e indirectos, para a adopcdo e
recomendacdo da tecnologia de pagamentos modveis sdo compatibility, perceived
technology security, performance expectations, innovativeness e social influence. As
conclusdes deste estudo fornecem informacbes Uteis as partes interessadas na

tecnologia de pagamentos moéveis.
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Pagamentos mdveis; Comunicagdo por campo de proximidade; UTAUT2; Difusdo a

inovacdo; Seguranca tecnoldgica percebida



ABSTRACT

This study aims to understand the key determinants of mobile payment adoption
and technology recommendation. To achieve this goal, we developed a research
model that combine unified theory of acceptance and use of technology 2 (UTAUT2),
diffusions on innovations (DOI) together with perceived technology security (PTS). An
online survey was conducted and we obtained 301 usable responses. The data
collected were analyzed using the structured equation modeling (SEM) technique to
empirical test the research model. We conclude that the most important drivers that
have direct and indirect effects on the adoption and technology recommendation of
mobile payment are compatibility, perceived technology security, performance
expectations, innovativeness and social influence. The findings of this study provide

useful information for mobile payment stakeholders.
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1. INTRODUCTION

A new form of payment that utilizes short-range contactless technologies, such
as Near Field Communication (NFC) are now integrated in many mobile phones and
portable devices. They are anticipated to become an essential component in mobile
commerce. The widespread use of mobile devices and their permanent proximity to
the users make them suitable for mobile payment scenarios without the need for a
physical wallet (Mallat, 2007). With mobile payments that use NFC, customers just
need to "wave" their mobile phones near a reader for payments to be completed
(Shin, 2010). NFC-enabled mobile phones allow contactless payments in a vast variety
of business. It renders numerous benefits including quick purchasing of products and
transferring of secure information between devices, as well as convenience and speed
in an environment where the volume of payments are high, for example in restaurants
and large retailers (Leong et al., 2013). The great advantage of this technology is the
significant decrease in time of the operation. In addition to speeding up the payment
process and productivity gains by traders and consumers, mobile payment technology
also allows lower transaction costs and fees paid by merchants (Dias, 2013). According
to IE Market Research Corporation (Corporation, 2012), the revenue for the global
mobile payment is anticipated to achieve USD998.5 billion in 2016, thus becoming one
of the most important means of conducting mobile transactions.

To date, only three studies have analyzed the adoption of mobile payments using
NFC technology (Leong et al., 2013; Slade et al., 2014; Tan et al., 2014). In Leong et al.
(2013) study, it was suggested to explore the determinants of mobile payment using
other adoption models different from their research model - which included constructs
from psychological science, trust-based, behavioral control, and parsimonious TAM. In
Slade et al. (2014) study, it was suggested to explore further extensions of UTAUT2
different from their extensions - trust and perceived risk. In Tan et al. (2014) study, it
was suggested that different factors from their research model - which included
constructs from psychological science, finance-related risks, and TAM - should be
included to analyze mobile payment adoption. Therefore, this study seeks to
complement previous studies findings, to understand the determinants of mobile
payment adoption and recommendation. We developed a conceptual model that
combine unified theory of acceptance and use of technology 2 — UTAUT2 (Venkatesh
et al., 2012), DOI theory (Rogers, 2003), and a perceived technology security construct
(Cheng et al., 2006), to understand the facilitators and inhibitors of this technology.



The contribution of this study is threefold. First, we investigate the direct and
indirect effects of the determinants on mobile payment adoption using an integrated
research model. Second, is the inclusion of a component of product recommendation
to evaluate the success of the technology. This component has been underused in
research and can be of great importance when one wants to study a new technology
(Miltgen et al., 2013). Product recommendation has not been tested before in the
mobile payment research area. Third, using an empirical evaluation of the
determinants of mobile payment, we provide insights to stakeholders - merchants,
issuers, acquirers and NFC device owners, and contribute to the wider body of
scientific knowledge on the use and adoption of this technology (Smart Card Alliance,
2012).

The paper is structured as follows. In the next section we describe the concept of
mobile payment, current theories that explain customers adoption of technology, and
earlier research on this topic. The research model is then conceptualized. The research
model, methodology, and results are then presented. The paper concludes with the
discussion of the theoretical contributions and managerial implications, as well as

avenues for future research.



2. THEORETICAL BACKGROUND

2.1. THE CONCEPT OF MOBILE PAYMENT

Ghezzi et al. (2010, p. 5) summarized the concept of mobile payment as "a
process in which at least one phase of the transaction is conducted using a mobile
device (such as mobile phone, smartphone, PDA, or any wireless enabled device)
capable of securely processing a financial transaction over a mobile network, or via
various wireless technologies (NFC, Bluetooth, RFID, etc.)". Dahlberg et al. (2008, p.
165) describes mobile payment as the “payments for goods, services, and bills with a
mobile device such as mobile phone, smart-phone, or personal digital assistant by
taking advantage of wireless and other communication technologies” .

Mobile payment technology uses several techniques to ensure the security of
transactions. First, the phone must be activated with a longer pin chip operation.
Additionally, transactions without pin are limited to the amount set by the consumer
(in Europe it is set as 20€ initially, but users can switch to the amount they wish).
Finally, there is a limit on the cumulative transactional value, (e.g., usually between 50
to 60€ in Europe), after which the user has to enter the pin again in the terminal or
ATM (Dias, 2013).

2.2. PRIOR RESEARCH ON MOBILE PAYMENT

Although there are many quantitative studies on mobile payment (Dahlberg et
al., 2008; Madlmayr, 2008; Zhou, 2013, 2014), there is a paucity of research on its
determinants, acceptance, and adoption factors (Leong et al., 2013; Schierz et al.,
2010; Slade et al., 2014; Tan et al., 2014). A summary of previous research on mobile
payments is presented on Table 2.1. From previous studies on mobile payment, we can
observe that there is few research using UTAUT2 theory (Slade et al., 2014). Unlike
mobile payment which is a relatively new area of technology research, studies on
internet banking (Cheng et al., 2006; Martins et al., 2014; Tan & Teo, 2000) and mobile
banking (Gu et al., 2009; Koenig-Lewis et al., 2010; Oliveira et al., 2014; Yang, 2009)

have been widely conducted.



Technology Theory Findings Reference

Mobile Technology acceptance e There is a significant and direct Leong et
payment model (TAM) and relationship between both perceived al. (2013)
constructs from ease of use and perceived usefulness on
psychological science, intention to use while trust and personal
trust-based and innovativeness in information
behavioral control technology (IT) have significant indirect
effects on the intention to use
Mobile UTAUT2 model ¢ Intention to adopt NFC mobile Slade et
payment extended with payment is positively influenced by al. (2014)

perceived risk and trust performance expectancy p = 0.38, social
influence (B = 0.15), habit (B = 0.14),
perceived risk (8 = —0.17) and trust
(B = 0.16).
* The model explains 58% of variation in
the intention to adopt NFC mobile

payments.
Mobile Technology acceptance o Personal innovativeness (B = 0.25), Tanetal.
payment  model (TAM) extended was found to be the most significant (2014)
with behavioral and predictor of behavioral intention.
finance-related risk * Perceived risk (B = 0.05) was not
constructs found to predict behavioral intention.

e The model explains 45% of variation in
the intention to adopt mobile credit

card.
Mobile Exploring consumer ¢ A qualitative approach using focus Mallat
payment adoption of mobile group interviews was chosen to explore (2007)
payment consumer adoption of mobile payment.

The relative advantage of mobile
payment includes independence of time
and place, availability, possibilities for
remote payment, and queue avoidance.
The adoption of mobile payment was
found to be dynamic.

Mobile Past, present and future e The two most studied factors in mobile Dahlberg
payment of mobile payment payment research are mobile payment etal.
research technologies, and consumer perspective  (2008)

of mobile payment. The social and
cultural factors impacting mobile

payment, as well as traditional payment
services in comparison to mobile
payment were discovered as the

uncharted black areas of past research.




Technology Theory Findings Reference

Mobile Technology acceptance e Intention to use is positively affected  Schierz et
payment  model (TAM) extended by perceived compatibility (B = 0.66),  al. (2010)
with perceived attitudes towards use (B = 0.24) and
compatibility, subjective individual mobility (B = 0.07).
norm and individual

€ * The model explains 84% of variation in
mobility constructs

the intention to use mobile payment
services.

Table 2.1 - Mobile payment studies published in peer reviewed journals

2.3. ADOPTION MODELS

2.3.1. Unified theory of acceptance and use of technology 2 (UTAUT2)

Venkatesh et al. (2003) provided a comprehensive examination of eight
prominent models and developed the unified theory of acceptance and use of
technology (UTAUT). The eight models studied were the theory of reasoned action
[TRA — Fishbein & Ajzen, (1975)], technology acceptance model [TAM — Davis, (1989)],
motivational model [MM — Davis, Bagozzi, and Warshaw, (1992)], theory of planned
behavior [TPB — Ajzen, (1991)], a hybrid model combining constructs from TAM and
TPB [C-TAM-TPB — Taylor & Todd, (1995)], model of PC utilization [MPCU — Thompson,
Higgins, and Howell, (1991)], innovation diffusion theory [IDT - Moore &
Benbasat,(1996)], and social cognitive theory [SCT — Compeau & Higgins, (1995)]. The
UTAUT model postulates that four constructs are determinants of behavioral
intentions and use behavior: (i) performance expectancy, (ii) effort expectancy, (iii)
social influence, and facilitating conditions. In addition, UTAUT also posits the role of
four key moderator variables: gender, age, experience, and voluntariness of use. Since
its inception in 2003, researchers have increasingly turned to testing UTAUT to explain
technology adoption. UTAUT has distilled the critical factors and contingences related
to the prediction of behavioral intention to use a technology and technology use
primarily in organizational contexts (Venkatesh et al., 2012).

In 2012, Venkatesh et al. (2012) extended the UTAUT theory to study acceptance
and use of technology in a consumer context, launching UTAUT2 theory. This extension
added three constructs to the UTAUT model (hedonic motivation, price value, and
habit), altered some existing relationships in the original conceptualization of UTAUT,
and introduced new relationships. Individual differences (age, gender, and experience)
were hypothesized to moderate the effects of those constructs on behavioral intention

and technology use. The UTAUT2 model is shown on Figure 2.1.
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darker lines.
Price Value

Age Gender Experience

Figure 2.1 - UTAUT2 model
2.3.2. Diffusion of innovation (DOI)

Diffusion of innovation (DOI) theory, contributes by examining innovations and
the success of their dissemination through a more precise indicator of consumer
behavior (Rogers, 2003). Oliveira et al. (2014, p. 499) summarized DOl as "the
characteristics of the technology and the users perceptions of the innovation".
Research on innovation diffusion and technology acceptance suggest that
compatibility is an important variable in determining technology acceptance outcomes
(Yi et al., 2006). Personal innovativeness in the domain of IT is defined by Yi et al.
(2006, p. 351) as "the willingness of an individual to try out any new IT, plays an
important role in determining the outcomes of user acceptance of technology". It was
initially proposed as a moderator, but later re-conceptualized as a direct determinant

of perceived usefulness and perceived ease of use (Yi et al., 2006).

2.3.3. Perceived technology security (PTS)

Perceived technology security (Cheng et al., 2006) analyzes the potential feelings
of uncertainty using a technology. Information security concerns are defined as the
buyers perception about a sellers inability and unwillingness to safeguard their
monetary information from security breaches during transmission and storage

(Salisbury et al., 2001). Information security concerns make buyers skeptical about



transactions (George, 2002), and has been viewed as a major barrier to e-commerce
adoption (Hoffman et al., 1999; Rose et al., 1999). In an e-commerce context, Salisbury
et al. (2001) demonstrated that perceived information security is a stronger
determinant of intention to make online purchases. In the same context, Cheng et al.
(2006) proved that perceived web security is a direct predicting variable for internet
banking adoption. Assuming that users of mobile payments will have the same profile
and characteristics of the users of internet banking, perceived technology security can

be adapted and tested in the mobile payment context.



3. RESEARCH MODEL

The research model is shown on Figure 3.1. The model combines UTAUT2
constructs with the innovation characteristics of DOl theory and the perceived
technology security (PTS) for better understanding mobile payment phenomena.
Based on UTAUT2 model we include six drivers (performance expectancy, effort
expectancy, social influence, facilitating conditions, hedonic motivations, and price
value). The habit construct from UTAUT2 was not included in the research model since
mobile payment is relatively disruptive new technology that is not yet gained
widespread utilization among consumers to generate a habit.

Considering mobile payment as a disruptive technology, innovation factors play
an important role in the behavioral intention leading to its adoption. A user who tends
to be innovative will be more likely to use new technologies than others. Similar to
previous studies that that confirmed the influence of DOI constructs to predict
intention to adopt IT systems (Hung, 2006), we therefore include the DOI constructs to
determine their influence on the adoption of mobile payment. Relative advantage and
complexity constructs from the DOI theory are not included in the model as they are
similar to the two UTAUT2 construct, performance expectancy and effort expectancy.

As mobile payment involves financial information that is personal and sensitive,
the security concerns can be a barrier to technology adoption. Previous studies have
concluded that security concerns are an inhibitor to the intention to adopt
technologies when monetary information is involved (Cheng et al., 2006; Pavlou et al.,
2007; Salisbury et al., 2001). Therefore, perceived technology security (PTS) is an
important determinant included in the research model. This study also includes the
customers intention to recommend the technological innovation as a possible way to
evaluate the adoption of mobile payment. Recommending a technology to others is of
great commercial interest to the service providers, but has often been neglected by
researchers due to an overwhelming emphasis on use. We may also recognize that,
today technology adoption is more than just individual significance. For instance,
technology providers now routinely use social networks as new routes for the
dissemination of attitude and behavior influencing messages. The research model we
propose thus includes intention to recommend as a second key dependent variable
(Miltgen et al., 2013).
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Figure 3.1 - Research model

3.1. UTAUT2 VARIABLES

Performance expectancy (PE) is "the degree to which using a technology will
provide benefits to consumers in performing certain activities" (Venkatesh et al., 2012,
p. 159). For mobile payment, it reflects the user perception of performance
improvement from its use. It is the user perception of performance improvement, such
as convenience of payment, fast payment process, and service effectiveness. The
individuals perception that using mobile payment will help to attain gains in
performing payment tasks may thus influence the behavioral intention to adopt
mobile payment.

H1. Performance expectancy positively influences the behavioral intention to

adopt mobile payment.

Effort expectancy (EE) is "the degree of ease associated with consumers use of
technology" (Venkatesh et al., 2012, p. 159). According to Miltgen et al. (2013), effort
expectancy (EE) contributes to a precise prediction of intention to adopt a new

technology. It not only has a direct effect on the behavioral intention, but also is a



positive antecedent of performance expectancy (PE). When users feel that mobile
payments is easy to use and does not require much effort, they have a high
expectation towards acquiring the desired performance; otherwise, the performance
expectancy will be low (Venkatesh et al., 2003).

H2. Effort expectancy positively influences (a) performance expectancy, and (b)

behavioral intention to adopt mobile payment.

Social influence (Sl) reflects the effect of environmental factors such as the
opinions of users friends, relatives, and superiors on user behavior (Venkatesh et al.,
2003). Their opinions will affect users intention to adopt mobile payment services; it
can both encourage and discourage adoption. "Is the extent to which consumers
perceive that important others (e.g., family and friends) believe they should use a
particular technology" (Venkatesh et al., 2012, p. 159).

H3. Social influence positively influences the behavioral intention to adopt

mobile payment.

Facilitating conditions (FC) are the operational infrastructure to support the use
of mobile payment, such as users knowledge, ability, and resources (Venkatesh et al.,
2003). This construct "refer to consumers perceptions of the resources and support
available to perform a behavior" (Venkatesh et al., 2012, p. 159). Mobile payments
requires users to have certain skills such as configuring and operating smartphone's,
and connecting to the application. If users do not have the necessary operational skills,
the behavioral intention to adopt mobile payments will decrease.

HA4. Facilitating conditions positively influences the behavioral intention to adopt

mobile payment.

Hedonic motivation (HM) is defined as the fun or pleasure derived from using a
technology. It has been shown to play an important role in determining technology
adoption and use (Venkatesh et al.,, 2012). In the consumer context, hedonic
motivation has also been found to be an important determinant of technology
adoption and use (Brown et al., 2005). Enabling a new form of payment, mobile
payments may be enjoyable for users and, therefore, may influence the behavioral
intention to adopt mobile payment.

H5. Hedonic motivation positively influences the behavioral intention to adopt

mobile payment.

10



For the consumer, price value (PV) is an important determinant of mobile
payment adoption, as the cost and pricing structure will have significant impact on the
decision to use mobile payment. Venkatesh et al. (2012) defines price value as the
consumers cognitive trade-off between the perceived benefits of the technologies and
the monetary cost for using them. The greater perceived benefits of using a
technology, the positive price value it has and the less perceived monetary cost. Price
value therefore has a positive impact on the intention to adopt mobile payment.

H6. Price value positively influences the behavioral intention to adopt mobile

payment.

3.2.DOI VARIABLES

Innovativeness has been shown not only as a significant direct predictor of
behavioral intention to adopt a new technology Yi et al. (2006), but also as an
antecedent of compatibility, performance expectancy and effort expectancy. Yi et al.
(2006) argues that, besides behavioral intention to adopt a new technology,
disposition towards innovativeness directly determines three factors, namely
performance expectancy, effort expectancy and compatibility. The higher the
innovative level of a user, the greater the propensity to feel compatible with the
technology and also recognizes the benefits and the ease of use of the technology.

H7. Consumers with higher innovativeness levels have higher (a) compatibility,
(b) performance expectancy, (c) effort expectancy, and (d) behavioral intention to

adopt mobile payment.

Compatibility has been shown as a direct predictor of the behavioral intention to
adopt a new technology, and also as an antecedent of performance expectancy and
effort expectancy (Koenig-Lewis et al., 2010). Customers may view mobile payment to
be more compatible if it does not take much effort to use the technology. Users may
also perceive mobile payment to be more compatible if they see benefits in using
mobile payment to perform certain activities. Furthermore, if customers consider
mobile payment to fit into their lifestyle, they are more likely to use the technology.
Compatibility therefore reinforces performance expectancy, effort expectancy, and the
intention to adopt mobile payment.

H8. Consumers with higher compatibility levels have higher (a) performance
expectancy, (b) effort expectancy, and (c) behavioral intention to adopt mobile

payment.

11



3.3. PERCEIVED TECHNOLOGY SECURITY (PTS)

Feeling secure in doing transactions with mobile technologies is important to
minimize concerns regarding the effective use of the technology to make mobile
payments (Salisbury et al., 2001). Therefore, perceived technology security has a
positive influence on the customers intention to adopt mobile payment.

H9. Perceived technology security positively influences the behavioral intention to

adopt mobile payment.

3.4. RECOMMENDATION

If consumers are influenced by word-of-mouth when judging the quality of an
technology, they may also contribute their own opinion to the discourse. Literature
exploring the relationship between behavioral intention and action notes that
consumers with a higher intention to adopt a new technology are more likely to
become adopters of the technology (Kuo et al., 2009), and also recommend the
technology to others (Miltgen et al., 2013). As suggested by Goldsmith & Flynn (1992),
a higher level of consumers adoption of technology can influence the intention to
recommend the technology to their social network.

H10. Behavioral intention to adopt mobile payment positively influences the

behavioral intention to recommend.

12



4. METHODS

4.1. MEASUREMENT

A questionnaire was developed using constructs and items from literature
worded to fit the mobile payment context (refer Appendix A). Measurement items for
performance expectancy, effort expectancy, social influence, facilitating conditions,
hedonic motivation, price value and behavioral intention are adapted from Venkatesh
et al. (2012) and Bélanger et al. (2008); innovativeness and compatibility from Miltgen
et al. (2013); perceived technology security from Cheng et al. (2006); and items for the
recommendation construct was self-developed. Each item was measured on a seven-
point Likert scale, ranging from 1 (totally disagree) to 7 (totally agree). Two
demographic questions (age and gender) were also included. Age was measured in
years and gender was measured in a dummy variable, where 0 represented women.

The questionnaire was created and administrated in English, and was reviewed
for content validity by language experts from a university. Because the questionnaire
was administered in Portugal, the English version of the instrument was translated into
Portuguese by a professional translator. The questionnaire was then reverse translated
into English to confirm translation equivalence.

To test the instrument and correct any errors, the questionnaire was pilot tested
with a sample of 30 subjects in April of 2014. The results evidence that the scales were
reliable and valid. This data from the pilot test was not used in the second phase of

data collection to avoid skewing of results.

4.2.DATA

For data collection, 789 students and alumni of universities in Portugal were
contacted by e-mail in May of 2014. A hyperlink to the online survey was included in
the email. 203 valid responses were received. A followup e-mail was sent to those who
had not answered after four weeks, from which additional 98 responses were
validated, for a combined total of 301 valid responses for data analysis. The overall
response rate was 38% which is reasonable for studies of this scale. 60% of the
subjects were females. The age ranged from 18 to 66 years, and the mean age was 29
years (refer Appendix B). 78% of respondents were academic graduates with a
university degree. The sample is an indicative group to test the instrument since
university students has high potential to adopt new information technologies such as

mobile payment (Sohn et al., 2008; Yang, 2005). Additionally, contacting students
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across the country enable a generalization of the findings that represent the overall
Portuguese context. To test for non-response bias, the sample distribution of the first
and second respondents groups was compared using the Kolmogorov—Smirnov (K-S)
test (Ryans, 1974). K-S test suggests that the sample distributions of the two groups
did not differ statistically (Ryans, 1974), indicating that non-response bias was not
present. The common method bias was examined using the Harman's test (Podsakoff

et al., 2003). No significant common method bias was found in the data.
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5. DATA ANALYSIS AND RESULTS

Structural equation modeling (SEM) is a technique for estimating causal relations
applying a combination of statistical data and qualitative causal hypothesis. Previous
researchers recognize the potential of distinguishing between measurement and
structural models, and take measurement error into consideration (Henseler et al.,
2009). There are two types of SEM techniques: (i) covariance-based techniques and (ii)
variance-based techniques. The variance-based technique, partial least squares (PLS) is
suitable for this study, because: (i) not all items in our data are distributed normally
(p<0.01 based on Kolmogorov-Smirnov test; (ii) the research model has not been
tested in previous literature; (iii) the research model is considered as complex. Smart
PLS 2.0 M3 software is used to estimate the research model (Ringle et al., 2005). The
measurement model is first analyzed to assess reliability and validity, and the

structural model is then tested.

5.1. MEASUREMENT MODEL

The measurement model was assessed for construct reliability, indicator
reliability, convergent validity, and discriminant validity. The construct reliability was
tested using the composite reliability and Cronbach’s alpha. As shown in Table 5.1, all
the constructs have composite reliability and Cronbach’s alpha above 0.7, which
suggests that the constructs are reliable (Straub, 1989). The indicator reliability was
evaluated based on the criteria that the loadings should be greater than 0.70, and that
every loading less than 0.4 should be eliminated (Churchill Jr, 1979; Henseler et al.,
2009). One item for innovativeness (I3) was dropped due to a low factor loading. This
item was also excluded in previous research (Yi et al., 2006). The remaining loadings
are greater than 0.7, and all the items are statistically significant at 0.01. Overall, the
instrument thus presents good indicator reliability. Average variance extracted (AVE)
was used as the criterion to test convergent validity. The AVE should be higher than
0.5, so that the latent variable explains more than half of the variance of its indicators
(Fornell & Larcker, 1981; Hair et al., 2012; Henseler et al., 2009). As shown in Table 5.1,

all constructs have an AVE higher than 0.5, meeting this criterion.
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Composite Cronbach's

Construct Item AVE Reliability Alpha Loading t-value
Performance expectancy (PE) PE1 0.87 0.96 0.95 0.91 66.45%**
PE2 0.94 93.73%**
PE3 0.95 100.56%**
PE4 0.94 107.35%**
Effort expectancy (EE) EE1 0.82 0.95 0.93 0.90 61.75%**
EE2 0.92 70.63***
EE3 0.91 51.7%%*
EE4 0.90 49.81%**
Social influence (SI) SI1 0.95 0.98 0.97 0.97 121.92%**
SI2 0.98 254.24***
SI3 0.98 239.39%**
Facilitating conditions (FC) FC1 0.76 0.90 0.84 0.85 37.85%**
FC2 0.85 35.76***
FC3 0.92 71.64%**
Hedonic motivation (HM) HM1 0.86 0.95 0.92 0.90 52.21%**
HM2 0.95 139.88%**
HM3 0.92 65.55%**
Prive value (PV) PV1 0.91 0.97 0.95 0.97 143.86***
PV2 0.97 127.79%**
PV3 0.92 43.15%**
Innovativeness (I) 11 0.79 0.92 0.87 0.91 81.53***
12 0.87 48.8***
14 0.89 47.75%**
Compatibility (C) Cl1 0.89 0.97 0.96 0.93  62.99%**
Cc2 0.95 129.34%**
c3 0.93 78.87***
Cc4 0.96 121.01%**
Perceived technology security (PTS) PTS1 0.92 0.98 0.97 0.95 94.64%**
PTS2 0.96 163.47%**
PTS3 0.96 159.92%**
PTS4 0.96  114.46%**
Behavioural intention (BI) BI1 0.97 0.99 0.98 0.98 220%**
BI2 0.98 181.43%**
BI3 0.99 392.52%**
Recommendation (REC) REC1 0.82 0.90 0.79 0.94 184.49%**
REC2 0.88 43.96%**

*% _ 5 <0.01

Table 5.1 - Quality Criteria (AVE, Composite Reliability, Alpha) and Factor Loadings
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Discriminant validity of the constructs was evaluated using two criteria: Fornell-
Larcker criteria and cross-loadings criteria. Fornell-Larcker indicates that the square
root of AVE should be greater than all correlations between each pair of constructs
(Chin, 1998). As referred in Table 5.2, all diagonal values (square root of AVE) are
greater than off-diagonal values (correlations between the construct). Cross-loadings
criteria suggests that the loading of each indicator should be higher than all cross-
loadings (Fornell & Larcker, 1981). As referred in Appendix C, the loadings are greater
than the correspondent cross-loadings. Therefore, both criteria are satisfied, providing

evidence of discriminant validity of the scales.

Constructs PE EE Sl FC HM PV | C PTS Bl REC

Performance Expectancy (PE) 0.93

Effort Expectancy (EE) 0.65 0.91
Social Influence (SI) 0.51 0.41 0.98
Facilitating Conditions (FC) 0.51 0.72 0.35 0.87
Hedonic Motivation (HM) 0.72 0.60 0.52 0.52 0.93
Price Value (PV) 0.46 0.39 0.31 0.36 0.51 0.95
Innovativeness (I) 0.42 0.52 0.33 0.53 0.45 0.29 0.89
Compatibility (C) 0.70 0.65 0.52 0.59 0.66 0.44 0.62 0.94
Perceived Technology Security (PTS) 0.56 0.49 0.46 0.43 0.61 0.49 0.42 0.67 0.96
Behavioral Intention (BI) 0.71 0.61 0.54 0.49 0.67 0.46 0.57 0.77 0.69 0.98
Recommendation (REC) 0.67 0.58 0.49 0.49 0.72 0.46 0.50 0.73 0.61 0.78 0.91

Table 5.2 - Fornell-Lacker Criteria: Matrix of correlation constructs and the square root of AVE
(in bold)

The measurement model results indicate that the construct reliability, indicator

reliability, convergent validity, and discriminant validity of the constructs are

satisfactory, and the constructs can be used to test the structural model.

5.2. STRUCTURAL MODEL

Figure 5.1 shows the PLS estimation results. The model explains 71.8% of
behavioral intention (BI) to adopt mobile payments. Hypotheses related to behavioral
intention - H1, H3, H7d, H8c, and H9 are confirmed, and hypotheses H2b, H4, H5, H6
are not confirmed. The model explains 38.5% of variation in compatibility (C), and
validates the hypothesis (H7a) that consumers with higher innovativeness are more
compatible with mobile payment. This model explains 55.4% of variation in

performance expectancy (PE), and confirms hypotheses between the determinants
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performance expectancy, compatibility (H8a), and effort expectancy (H2a). H7b is not
confirmed. This model explains 44.9% of variation in effort expectancy (EE). The results
confirm the hypotheses between the determinants effort expectancy, innovativeness
(H7c), and compatibility (H8b). This model also explains 61.3% of variation in the
recommendation of mobile payment and confirms the hypothesis that behavioral
intention influences the intention to recommend the technology to others (H10). The
structural model confirms 11 of the 16 hypothesis formulated. The results of this
model were analyzed without the two moderator factors from UTAUT2 model (age
and gender). The model was then tested by including the two moderator factors, but
the complexity of the results supersede the minimal gain in R? (from 72% to 74%).
These analysis results are therefore not included (the results are available from

authors on request).
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Figure 5.1 - Structural model results

The results show that compatibility (C) is the most important construct in
explaining the behavioral intention (BI) to adopt mobile payments (B =0.26; p<0.01),
followed by perceived technology security (PTS) (B =0.24; p<0.01), performance
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expectancy (PE) (B =0.23; p<0.01), innovativeness (l) (E =0.16 ; p<0.01), and social
influence (SI) (E =0.08; p<0.10).

The study further extends the analysis to evaluate the total effect of
independent variables. We provide one example of why the evaluation of total effects
is significant. As the recommendation (REC) construct has only one direct effect (BI),
the total effect is particularly relevant to better understand the indirect effect of the
other constructs. As referred in Table 5.3, besides the direct effect of behavioral
intention (BI) on recommendation (REC), the total effect of compatibility (C) ([§ =0.356;
p<0.01), innovativeness (1) (B =0.352; p<0.01), perceived technology security (PTS)
(B =0.185; p<0.01), performance expectancy (PE) (B =0.181; p<0.01), effort expectancy
(EE) ([3 =0.114; p<0.05) and social influence (SI) (|§ =0.065; p<0.10) are significant in
explaining the behavioral intention of the user to recommend the technology to

others.
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Path Total Effect t-value
Behavioral Intention (BI)
Performance Expectancy -> Behavioral Intention 0.231 4.456%**
Effort Expectancy -> Behavioral Intention 0.145 2.312**
Social Influence -> Behavioral Intention 0.083 1.917*
Facilitating Conditions -> Behavioral Intention -0.083 1.556
Hedonic Motivation -> Behavioral Intention 0.069 1.274
Price Value -> Behavioral Intention 0.026 0.564
Innovativeness -> Behavioral Intention 0.450 6.614%***
Compatibility -> Behavioral Intention 0.454 5.95] ***
Perceived Technology Security -> Behavioral
Intention 0.236 3.914%***
Performance Expectancy (PE)
Effort Expectancy -> Performance Expectancy 0.353 5.958%**
Innovativeness -> Performance Expectancy 0.421 8.345***
Compatibility -> Performance Expectancy 0.707 14.307***
Effort Expectancy (EE)
Innovativeness -> Effort Expectancy 0.519 10.114%***
Compatibility -> Effort Expectancy 0.540 10.170%***
Compatibility (C)
Innovativeness -> Compatibility 0.620 15.946***
Recommendation (REC)
Performance Expectancy -> Recommendation 0.181 4 558***
Effort Expectancy -> Recommendation 0.114 2.327**
Social Influence -> Recommendation 0.065 1.912*
Facilitating Conditions -> Recommendation -0.065 1.557
Hedonic Motivation -> Recommendation 0.054 1.257
Price Value -> Recommendation 0.021 0.564
Innovativeness -> Recommendation 0.352 6.579***
Compatibility -> Recommendation 0.356 5.853***
Perceived Technology Security ->
Recommendation 0.185 3.939%***
Behavioral Intention -> Recommendation 0.783 31.417%**

Note: * p<0.10, ** p<0.05, *** p<0.01
Table 5.3 - Total effects
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6. DISCUSSION

The influence that various factors may have on the behavioral intention to adopt
mobile payment has not been fully understood until now. With the potential for
mobile payment to become mainstream, this study fills an important research gap, and
make contributions to practice and research on this emerging technological direction.

We develop an integrative model to evaluate the factors influencing the
behavioral intention to adopt, as well as recommend mobile payment. The model
combines constructs from two theoretical models (UTAUT2 and DOI), and incorporates
the perceived technology security construct.

With regard to UTAUT2 constructs, the results reveal that performance
expectancy is significant for the behavioral intention to adopt mobile payment (H1).
Thus the extent to which mobile payment provides benefits in performing payment
tasks is significant to the adoption of mobile payment. Similarly, effort expectancy is
found significant to the performance expectancy (H2a) of mobile payment, but not
significant in explaining the behavioral intention to adopt mobile payment. The
findings are consistent with Cheng et al. (2006) and Slade et al. (2014). The results
suggest that, lower effort in using mobile payment may result in higher expectations of
attaining gains in performing payment tasks, but not necessarily the adoption of
mobile payment technology. The study results also suggest that effort expectancy
(H2b), facilitating conditions (H4), hedonic motivation (H5) and price value (H6) are not
significant predictors of the behavioral intention to adopt mobile payment. However,
the findings confirm the significance of social influence (H3) on the intention to adopt
mobile payment. This may suggest that the opinion and recommendation of those who
are influential and important may in fact drive the use technologies designed for the
mobile platform. In addition, the results of our study show that performance
expectancy and social influence are direct predictors of mobile payment adoption,
while effort expectancy, facilitating conditions, hedonic motivation, and price value
have lower relevance in the intention to adopt this technology. We may conclude that
the newer constructs of UTAUT2 - hedonic motivation and price value - are not found
relevant to the context of mobile payment adoption.

The results indicate that the influence of innovativeness construct on
compatibility (H7a), effort expectancy (H7c) and behavioral intention (H7d) are
validated, but does not validate its effect on performance expectancy (H7b). This

results indicated the direct and indirect effect of innovativeness on behavioral
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intention. As suggested by Agarwal & Prasad (1998), the findings confirm the
importance of this construct in technology adoption models. The study suggests that
regardless of the effort expectancy, if the user does not see the qualities and
advantages associated with mobile payment (compatibility), the person may not be
willing to try the new technology. The innovative the user, the more predisposed the
person may be towards new technologies such as mobile payment.

With regard to compatibility, the results indicate that performance expectancy
(H8a), effort expectancy (H8b) and behavioral intention (H8c) are higher when the
customer perceives the technology to be compatible. This findings are similar to
previous studys (Miltgen et al., 2013; Schierz et al., 2010) who have suggested the
importance of compatibility in technology adoption. The results of our study therefore
provide support to the argument that the behavioral intention to use technologies
such as mobile payment may be higher when they fit the customers life style.

The results highlight the importance of perceived technology security on
behavioral intention to adopt mobile payment (H9). The findings are similar to Cheng
et al. (2006) study on internet banking adoption. This suggests that for technologies
involving sensitive and personal data, the security capability to secure transactions is
relevant, and a direct determinant of the customers intention to adopt the technology.
Stakeholders such as financial institutions, and developers of mobile commerce
applications should consider technology security as a priority in the mobile payment
environment. A sense of insecurity may turn into an inhibitor for the adoption of
technology applications that utilize mobile payment.

Our study also included the customers intention to recommend mobile payment,
an important consideration that has often been neglected in adoption studies (Miltgen
et al., 2013). The influence of behavioral intention variable on recommendation (H10)
is validated. Our model explains 61% of the variance in recommendation. The result
reinforces the findings of Miltgen et al. (2013), and our study affirms the importance
and relevance of including the recommendation construct in studies on the adoption

of innovative new technologies.

6.1. PRACTICAL IMPLICATIONS

This study contributes to understanding the determinants of mobile payment
systems and its adoption. By examining the main facilitators (namely compatibility,

perceived security, and innovativeness), and possible inhibitors (perceived technology
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security) of mobile payment, we provide insights to all stakeholders interested in the
development, use, and commercialization of this technology.

For stakeholders, the findings of this research point to initiatives and promotions
that engage the customers innovativeness characteristics, as well as investing in
resources that ensure a secure environment for their everyday transactions. If
stakeholders combine these two features with marketing campaigns designed to pass
the message to promote users comfort and welfare by the time they win with a faster
payment system, customers will be even more attracted to adopt mobile payments.

The study enables us to identify three areas that influence users adoption of
mobile payments: (1) customer specific characteristics, (2) technology specific
characteristics, and (3) environmental characteristics. The first area involves the
innovativeness characteristics of potential users of mobile payment. The study found
innovativeness as one of the most important factors that explain the adoption of
mobile payment. As well-informed customers are more likely to adopt a newer
technology such as mobile payment, showcasing technology benefits and security
features through advertising may be beneficial. Target marketing by running
promotional campaigns that emphasize compatibility of mobile payment technology
with their life styles may serve to engage the innovativeness characteristics of
prospective customers.

The second area involves technology specific factors like compatibility, perceived
security, and performance expectancy. Communication around mobile payment
should emphasize its usefulness such as faster shopping, productivity gains, improved
performance, etc. Additionally, the development and use of this technology should
seek to reinforce security factors to ensure that consumers feel safe in performing the
intended tasks.

The third area involves environmental factors that include social influence. If
stakeholders are able to attain a following behind mobile payment, the social influence
among customers may encourage new customers to adopt the technology. In this
realm of influence, the impact of recommendation is a significant factor. Social
network marketing, and opinion shared by friends, relatives and superiors are
powerful ways that can help in the recognition, promotion, and success of mobile

payment technology.
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6.2. THEORETICAL IMPLICATIONS

With the ubiquitous popularity of mobile applications, and the integration of NFC
technology in smart phones, mobile payment is set to gain rapid prominence. This
study makes important contributions to the body of research on mobile payment
technology. To understand the main facilitators and inhibitors of mobile payment how
customers will respond to mobile payment, we develop an integrative research model
that combines two theoretical models (UTAUT2 and DOI) with the perceived
technology security construct. Through a survey of 301 users across the country of
Portugal, this research comprehensively evaluates the determinants of the behavioral
intention to adopt and recommend mobile payment. The results of the model indicate
good explanatory power as evidenced by the statistical significance of the results. The
elaboration of the results lends richness in the investigation of this new technology.

This research contributes to existing literature by evaluating determinants that
previous studies have suggested to be significant for studying adoption of new
technologies. The study complements prior research by considering determinants such
as perceived technology security, innovativeness and compatibility that are emergent
and relevant to the ongoing life style changes. Our findings indicate that these
variables should be used as predictors in future studies on new technologies. In
addition to the inclusion of these items in our model, the study evaluates the direct
and indirect effect of the determinants on the behavioral intention to adopt and
recommend mobile payment. Further, we highlight the importance of
recommendation as an important construct for studying technologies with the

potential to impact the routine activities of users.

6.3. LIMITATIONS AND FUTURE RESEARCH

The study has limitations which may provide the impetus for further research in
this field of investigation. The main limitation is that it deals with a relatively new
technology. There is a paucity of investigation and published literature, which hinders
the literature review process, and the comparison of results and conclusions. This
research did not assess factors that may influence the adoption of mobile payment,
such as trust (Liébana-Cabanillas et al., 2013) and risk (Slade et al., 2014). This
represents research opportunities to advance the understanding of mobile payment.
As mobile payment gains wider foothold, experience and habit are additional
constructs from UTAUT2 that could be included in the research model. Measuring the

effects of these constructs and comparing results could be worthy.
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Another limitation of this research concerns the age range of the questionnaire
respondents. 59% of the sample were aged 25 years or less, 29% was between the
ages of 26 and 45, and only 12% respondents were over 45 years old. Although the
older generation may be more reluctant than younger generations to use mobile
payment, this disparity is not considered in this research, which prevents
generalization of our findings. Another limitation related to the sample data is that all
respondents belong to European countries. We therefore recommend caution in
interpreting the findings of this study to non-European cultures. Future research can
address the differences in age and culture.

This study focused on the intention to adopt mobile payment, but the activities
of end-users related to mobile payment are not considered. Future research can
target: (1) the usability of this technology (trying to assess significance of usage
pattern, for example, shopping, restaurants, fast food, grocery, etc); (2) whether or not
the use of the technology enables productivity gains for businesses and saves
customers time; (3) outcome measures such as pattern of usage of the technology (for
example, with or without PIN, the volume of usage, comparison with credit card use,

etc).
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7. CONCLUSION

Mobile payment is gaining attention, especially among consumers with mobile
phone, as an alternative to using cash, check or credit cards. However, the factors
influencing the adoption and future recommendation of this disruptive technology has
not yet been comprehensively assessed. To fill this research gap, we formulate an
integrated research model by combining constructs from two theories, namely DOI
and UTAUT2, and the perceived technology security construct. We test the research
model using a sample of 301 users across the country of Portugal. The results indicate
that the important drivers to explain the acceptance and recommendation of mobile
payments are compatibility, perceived technology security, innovativeness,
performance expectancy, and social influence. The research offers practical
suggestions to improve the marketing behind this innovative new technology, and

provide suggestions for future research in this emerging field.
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9. APPENDIX

9.1. APPENDIX A - QUESTIONNAIRE

Construct Items Source

PE1 - Mobile payments are useful to carry out my tasks.

PE2 - | think that using mobile payment would enable me to conduct
Performance  {,cks more quickly. (Venkatesh

Expectancy (PE) etal.,, 2012)
PE3 - | think that using mobile payment would increase my productivity.

PE4 - | think that using mobile payment would improve my performance.

EE1 - My interaction with mobile payment would be clear and
understandable.

Effort Expectancy EE2 - It would be easy for me to become skilfull at using mobile payment.  (yenkatesh
(EE) EE3 - | would find mobile payment easy to use. etal., 2012)

EE4 - | think that learning to operate mobile payment would be easy for
me.

SI1- People who influence my behavior think that | should use mobile

payment.
Social Influence  SI2- People who are important to me think that | should use mobile (Venkatesh
(Sh payment. et al., 2012)
SI3- People whose options that | values prefer that | use mobile
payment.
FC1 - | have the resources necessary to use mobile payment.
Facilitating . (Venkatesh
Conditions (FC) FC2 - | have the knowledge necessary to use mobile payment. etal, 2012)

FC3 - Mobile payment is compatible with other systems | use.

HM1 - Using mobile payment is fun.

H i Venkatesh
edonic HM2 - Using mobile payment is enjoyable. (Venkates

Motivation (HM) et al., 2012)
HM3 - Using mobile payment is very entertaining.
PV1 - Mobile payment is reasonably priced.
. . . (Venkatesh
Price Value (PV) PV2 - Mobile payment is a good value for the money. etal, 2012)
PV3 - At the current price, mobile payment provides a good value. N
I1 - If | heard about a new information technology, | would look for ways
to experiment with it.
) 12 - Among my peers, | am usually the first to try out new information (Yietal,
Innovativeness (I) technologies. 2006)

I3 - In general, | am hesitant to try out new information technologies.

14 - | like to experiment with new information technologies.

C1 - Using mobile payment is compatible with all aspects of my life style. (M Cal
I oore et al.,
Compatibility (C) €2 - Using mobile payment is completely compatible with my current 1991)

situation.
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Construct

Items

Source

C3 - I think that using mobile payment fits well with the way | like to buy.
C4 - Using mobile payments fit into my life style.

Perceived
Technology
Security (PTS)

PTS1 - | would feel secure sending sensitive information across mobile
payment.

PTS2 - Mobile payment is a secure means through which to send
sensitive information.

PTS3 - | would feel totally safe providing sensitive information about
myself over mobile payment.

PTS4 - Overall mobile payment is a safe place to send sensitive
information.

(Cheng et al.,
2006)

Behavioral
Intention to
accept (BI)

BI1 - | intend to use mobile payment in the next months.
BI2 - | predict | would use mobile payment in the next months.
BI3 - | plan to use mobile payment in the next months.

Bl4 - | will try to use mobile payment in my daily life.

BIS - Interacting with my financial account over mobile payment is
something that | would do.

BI16 - | would not hesitate do provide personal information to mobile
payment service.

(Venkatesh

et al., 2012);

(Bélanger et
al., 2008)

Recommendation
(REC)

REC1 - I will recommend to my friends to subscribe to the mobile
payment service, so it is available.

REC2 - If | have a good experience with mobile payment will recommend
to friends subscribing to the service.

Self-
developed
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9.2. APPENDIX B - DEMOGRAPHIC INFORMATION

Demographic Information # %
Gender
Male 121 40%
Female 180 60%
Age
Until 20 59 19%
21-25 122 40%
26-35 47 16%
36-45 38 13%
Over 45 35 12%
Graduation
12th Grade 67 22%
Bachelor's Degree 117 39%
Master's Degree 91 30%
Doctorate Degree 26 9%
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9.3. APPENDIX C - CROSS-LOADINGS

Item PE EE SI FC HM PV | C PTS BI REC
PE1 0.910 0.648 0477 0512 0.647 0.415 0.38 0.665 0.546 0.687 0.598
PE2 0.937 0.637 0.452 0.484 0.695 0.435 0.406 0.641 0.522 0.661 0.625
PE3 0.946 0.564 0.468 0.448 0.666 0.436 0.398 0.646 0.499 0.646 0.624
PE4 0.941 0.567 0.493 0445 0.674 0.420 0.383 0.647 0.528 0.664 0.646
EE1 0.698 0.896 0.410 0.620 0.600 0.400 0.463 0.668 0.502 0.634 0.605
EE2 0.575 0.921 0.362 0.665 0.549 0.340 0.487 0.605 0.450 0.554 0.517
EE3 0.542 0.908 0.350 0.665 0.509 0.339 0.423 0.530 0.398 0.489 0.487
EE4 0.506 0.899 0.338 0.659 0.501 0.333 0.507 0.546 0.411 0.495 0.475
Si1 0.495 0.387 0.966 0.337 0.509 0.295 0.332 0.519 0.444 0.524 0.486
SI2 0481 0.408 0.983 0.355 0.498 0.304 0.322 0.501 0.449 0.517 0.465
SI3 0.505 0.395 0.978 0.339 0.517 0.303 0.320 0.507 0.460 0.529 0.494
FC1 0415 0.598 0.286 0.850 0.431 0.340 0.446 0.508 0.364 0.395 0.424
FC2 0439 0.698 0.301 0.845 0.422 0.240 0.475 0.502 0.340 0.407 0.371
FC3 0468 0.593 0.330 0.917 0491 0.361 0.466 0.524 0.425 0.477 0.486

HM1 0.604 0.487 0.482 0.409 0.905 0472 0.356 0.555 0.541 0.591 0.633

HM2 0.720 0.599 0.492 0.538 0.953 0.497 0.455 0.639 0.597 0.653 0.696

HM3 0.668 0.578 0.474 0.481 0.922 0.460 0.441 0.637 0.545 0.622 0.668
PV1 0434 0385 0.305 0.334 0.501 0.965 0.262 0.429 0.472 0.441 0.457
PV2 0420 0.362 0.307 0.342 0.489 0.967 0.261 0.416 0.482 0.440 0.431
PV3 0452 0374 0.270 0.356 0.478 0.924 0.302 0.409 0.459 0.443 0.436

11 0.390 0.488 0.286 0.510 0428 0.288 0.910 0.537 0.389 0.526 0.477
12 0.363 0436 0.344 0.439 0.389 0.232 0.874 0.550 0.394 0.524 0411
14 0.372 0462 0.259 0464 0389 0.250 0.886 0.570 0.348 0.477 0.448
C1 0.615 0.614 0.446 0.589 0.573 0.403 0.624 0.931 0.581 0.680 0.649
Cc2 0.636 0.639 0.488 0.596 0.589 0.450 0.629 0.953 0.617 0.720 0.659
c3 0.677 0592 0489 0.490 0.649 0.367 0530 0.930 0.644 0.742 0.702
o 0.696 0.621 0.542 0.535 0.675 0.432 0555 0.955 0.670 0.751 0.741

PTS1 0.564 0.490 0.445 0.451 0.607 0.479 0.444 0.652 0.951 0.690 0.605

PTS2 0539 0463 0.432 0422 0579 0462 0.408 0.647 0.964 0.664 0.591

PTS3 0521 0.456 0.434 0395 0.560 0478 0.371 0.609 0.964 0.640 0.573

PTS4 0532 0474 0.464 0396 0579 0481 0.402 0.652 0.964 0.668 0.586
BI1 0.700 0.595 0.518 0.483 0.655 0.457 0.558 0.757 0.683 0.981 0.765
BI2 0.707 0.599 0.524 0479 0.664 0.461 0.567 0.749 0.674 0.984 0.782
BI3 0.698 0.595 0.543 0489 0.664 0.451 0.564 0.760 0.690 0.988 0.765

REC1 0.626 0.526 0.507 0.444 0.704 0.465 0.449 0.677 0.612 0.807 0.937

REC2 0.584 0.535 0.372 0456 0.588 0.365 0.467 0.649 0.486 0.586 0.877
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