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Abstract
Incorporating fluency theory into a user experience design framework, this study 
utilises design considerations, drawing on complementary angles of the two theo-
retical domains, as a foundation with the ultimate goal of creating beneficial mobile 
payment experiences. An exploratory approach is deployed through semi-structured 
interviews to provide insights into experience design considerations utilising sen-
sory elements and risk perception, a combination which has thus far received little 
attention. Research participants consist of senior managers that work for companies 
that create, facilitate, or accept mobile payment apps or processes. A conceptual 
framework is proposed with design as a starting point, including aesthetics and the 
need for a simplified experience, along with sensory elements that replicate famil-
iar visual, audio, and haptic stimuli. These lead to a more usable experience that is 
perceived as easy to use through a frictionless experience. Usefulness is increased 
as exposure increases, and new app or process features can be added once prior 
features become familiar through repeated use. Key trade-offs include a simplified 
experience versus feature-rich experience, and frictionless experiences versus secu-
rity risks, with key practical suggestions on how these can be approached.
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1 Introduction

Conducting a payment is typically the last step of a consumer completing a pur-
chase, and directly contributes towards the overall experience perceptions [14]. 
The importance of a positive customer payment experience is particularly impor-
tant in omni-channel management, to ensure that the payment component fits into 
that whole customer journey [14]. The need for designing meaningful experiences 
has been raised with a focus on brand experiences [45], web navigation [23] and 
mobile user experiences [4], highlighting the need for an experience consider-
ing variants on risk, functionality, and enjoyment. Given the subjective responses 
customers have to any interactions with a company [10, 58], the payment com-
ponent of a shopping experience is particularly relevant as a critical part of the 
direct interactions’ customers have with a company. Arguably, the point of con-
ducting a payment can be considered as less pleasant, functional interactions for 
various reasons, with the need to make this aspect more enjoyable [8].

Smartphone mobile technology potentially solves multiple user problems, with 
a multitude of offerings in the form of applications (apps) to increase utility, mak-
ing such devices indispensable [9] and with positive affect with use [1]. Due to 
the extensive array of apps for any particular use, there is a need for a specific 
app to add value in some way, while also competing with non-mobile technol-
ogy alternatives. For a product or service on offer to act as a viable alternative to 
existing offerings, there is a need for that to be either easier to use, create more 
enjoyment, to offer more utility or is to be more cost effective [37]. The finan-
cial costs for consumers of using a mobile payment system is in most instances 
the same as almost every other means of payment, as most mobile payment sys-
tems link existing bank accounts, debit cards or credit cards [87], and so the focus 
needs to be placed on an easier process, or greater utility or hedonic aspects, 
which may include design considerations.

Existing research on mobile payments considering design perspectives include 
an experimental study on hedonic and utilitarian factors [47], testing for user 
tolerance to response rates [96] and investigating factors that enhanced the user 
experience during the Covid19 pandemic [78]. Little attention has been placed 
on studies that explore how to improve user experiences, especially on how sen-
sory elements could be included to improve the overall experience, along with 
means to decrease risk perceptions. To investigate these aspects, a qualitative 
approach is utilised in this study to yield subjective opinions [51, 66, 85] with 
there being a need to go beyond retail perceptions, which has been the theme 
for research on this topic [51, 66, 85]. Doing so enables going beyond adoption 
research and extent research on mobile payment use as well as broader considera-
tions on hedonic/utilitarian factors and risk considerations from a consumer/user 
perspective, to include intentions from a design perspective. The intent is there-
fore to yield responses from multiple stakeholders on process design, including 
those who create (mobile payment application designers), facilitate (banks and 
other payment facilitators) and those who accept mobile technology (merchants). 
The aim is to incorporate elements that may improve the user experience from a 
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design perspective and to explore the role hedonic and risk considerations play 
to answer the research question: how fluency theory can improve a user experi-
ence, with mitigating factors of sensory elements and risk perceptions, as deter-
mined by key design stakeholders. Insights add to the extent literature on user 
design, fluency theory, sensory/touch, as well as risk with practical implications 
to improve user experiences.

2  Literature review

The literature suggests three considerations as being relevant to ensure an effectively 
designed experience relevant for mobile technology, consisting of fluency, risk con-
sideration and sensory elements. The current state of knowledge is explored, pre-
dominantly from a consumer perspective, with the intent to provide a foundation for 
insights from a design perspective.

2.1  Fluent experience design

User experience design depends on the interaction between users, machines, and the 
surroundings the user is in while the experience takes place [43], with the founda-
tion of user experience design on user perception of usefulness and usability of the 
experience [28]. The (initial) perception on the offering can be evaluated prior to a 
purchase [34] or prior to downloading an application, which might involve a com-
mitment in time and exposure to potential risks as opposed to a direct financial cost. 
Key considerations from studies proposing models to measure usability, have a par-
ticular focus on simplicity of design, task complexity, visual aesthetics, and interac-
tive design [15, 86]. Interaction design is how a system behaves when users engage 
with it [40], and visual design is how a product looks in terms of colours, fonts, 
images, icons, and other graphics [39]. There is considerable overlap between visual 
design, which builds a positive and consistent brand image communicating the right 
information to its users [39], and interaction design, which intends to give users a 
desired experience at every touchpoint using aesthetics, motion, and sound amongst 
others [69,  40], to make interactions with users pleasant and meaningful. If done 
effectively, this leads to useable experiences, as well as allowing for ease of process-
ing of relevant stimuli [69], such as visual, audio or haptic cues. Processing fluency 
theory of aesthetic pleasure [69] is a useful mechanism to explore the effectiveness 
of visual and interactive design. The theory measures interaction between a viewer 
and an object, focusing on the end user experience and perceptions, as opposed to 
design on the basis of artistic merit [41]. The importance of aesthetic judgment is 
critical, correlating the perceiver’s prior exposure to fluently process an object [69, 
70]. Processing fluency relates to the subjective feelings of ease of use that peo-
ple may experience upon being exposed to a stimulus [94, 95]. Little research is 
available on applying fluency theory to the intricacies of mobile interfaces, beyond 
a conference paper by Minikkovic and De Angeli [59]. Given the smaller screen of 
mobile devices, numerous applications attempting similar outcomes, and external 
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distractions competing for the user’s attention, the focus on fluent user experiences 
is particularly relevant to mobile application interfaces, with the importance of 
visual impressions, initial impressions, aesthetics, and the need for a decrease in 
complexity.

2.2  Simplicity versus feature loading

Mobile technology competes with offerings already available to consumers in one 
form or another, with mobile payments competing with cash, debit and credit cards 
as well as digital currencies [22]. The offering must therefore create value beyond 
the functional aspects of the experience [19]. User experience literature [30, 31, 35] 
focuses on utility and useability to satisfy human needs, while augmenting to offer 
hedonic qualities. Emotionally satisfying elements have the potential to augment the 
experience creating a competitive advantage [30] over competing offerings, with 
Hassenzahl [29] using the term ‘be-goals’ as a means for users to attain self-fulfil-
ment by attaching hedonic attributes. Fluency theory focuses on augmenting expe-
riences to improve the processing of stimuli and the ease of interpreting meanings 
[69], garnering positive affect in the process, specifically if the ease of processing is 
unexpected. Essentially, the use of a certain technology feels right because the pro-
cess is perceived as fluent, with disfluency raising a cognitive alarm, pressing users 
to stop and reassess the situation [69, 71]. This is particularly relevant for mobile 
interfaces where visual impressions, initial impressions, aesthetics, and complexity 
are of importance given the smaller screen and level of competition, highlighting 
the need for simplicity given the external distractions that compete for the user’s 
attention.

2.3  Sensory experience

Visual perceptions go beyond what we see with our eyes and brains, it is how our 
minds predominantly interpret stimuli, which can take different shapes through con-
ditions which might be cultural, based on preconceptions or various other aspects 
[63]. The sensory experience is likely derived from multiple modalities, with audi-
tory and haptic processing supplementing the visual components, triggering action 
[41]. This is also key for mobile technology, with visual, audio and tactile prompts 
possible and feasible to facilitate the experience [69, 70, 88], going beyond the stim-
uli attached to alternative payment mechanisms such as physical cards. Schneider 
et  al. [77] proposed the use of haptic experience design (HaXD) to enhance user 
experiences, with related subsequent research [72] proposing to use tangible ways 
to allow for an enhanced user experience. Key to the design of sensory experiences 
is the effective integration and to ensure the features interact seamlessly with the 
entire system’s design [77], with sensory cues used to create a familiar experience, 
adding more meaning and credibility to the experience [64]. The sensory experience 
is derived from multiple modalities, with the auditory and haptic processing supple-
menting the visual components, triggering action [16, 32].



1 3

Risk of desirable user experiences: insights from those who…

The expectation is therefore that auditory stimuli as part of mobile technology 
will lead to habitual motor responses [89] as had been found with full sensory expe-
rience having enhanced art exhibits [18], product judgement [65], advertising [42] 
and improved task performance [12]. For mobile payments this occurs at the pay-
ment confirmation, which in most instances is the only interaction a user has with a 
mobile payment platform utilising NFC (near field communication) launching auto-
matically when held in proximity to a payment terminal [46]. Under these circum-
stances, in addition to being a means to potentially reduce risk perceptions, knowing 
that the phone has successfully connected with the reader can lead to positive affect, 
essentially making a functional experience one that is affective [44, 65]. Tactile cues 
can shape perceptions on material information including texture [27, 62] providing a 
mental imagery of physical aspects and increasing perceptions of control. Designing 
user experiences can therefore be founded on tactile feedback when tapping, scroll-
ing, expanding certain features along with the replication of familiar audio cues, 
such as tapping or scrolling audio cues [24, 57, 81].

2.4  Familiarity and risk considerations to enhance the user experience

Jacoby and Dallas [36] identified a correlation between repeated exposures through 
processing fluency and an increase in favourable opinions towards the process. This 
has been tested and affirmed in design literature [25], considering user experiences 
for elders [72] as well as while utilising virtual reality [3]. Familiarity to create a 
desire and potentially to decrease risk is of particular relevance for a mobile offering 
and considering financial risk factors [59], with a potential interaction of hedonic 
and utilitarian aspects as opposed to being a trade-off.

The impact of risk as a means to decrease perceptions towards user experiences 
has previously been investigated in terms of privacy [92], security [97], cross-cul-
tural variation [53] and from a generational perspective [5]. The need for a designed 
experience that suits the environment has been highlighted [19] with a decrease in 
the risk perception improving perceptions. Vitale et  al. [92] have highlighted the 
need for a transparent interface that communicates privacy policies to decrease pri-
vacy concerns, ultimately increasing usability. For this study, the same consideration 
is proposed with there being a need to control risk considerations to increase the 
user experience [92, 97].

As a user experience is created with considerations including processing fluency 
and ease of use, the risk perception is reduced as part of a more fluent process [83, 
95]. There will also be limitations to the extent to which a more fluent experience 
can decrease risk perceptions and to what extent this can influence cognitive factors, 
with Winkielman et  al. [95] having concluded that in terms of subjective experi-
ences, there are instances when high fluency has the potential to lead to negative 
evaluations. If familiarity or prototypicality is associated with danger, a subjective 
negative experience of processing fluency can arise. For mobile technology and par-
ticularly mobile payments, high levels of fluency may be negatively related to per-
ceived risk, such as data breaches or social risks associated with payments being 
unsuccessful. If a process is therefore deemed as being too fluent in the absence of 
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familiarity, this could lead to negative perceptions. The perception of risk is ulti-
mately impacted by individual factors [80] with cognitive factors, such as media 
coverage [33] influencing the risk perception. However, affective factors [11] beyond 
the control of marketers may lead to the need to purposely decrease the level of flu-
ency to decrease risk perceptions. A more fluent experience may therefore decrease 
the risk perception to the point where the experience becomes too fluent (too easy to 
use, perhaps paying for unintended items), and in the absence of familiar feedback 
elements, increasing risk perceptions.

3  Methodology

This research is exploratory, with inductive reasoning incorporating premises 
viewed as supplying evidence for the validity of the conclusion, with said validity 
being probable based on evidence provided [17, 52]. The study has been designed 
to get insights into the current state of technology as well as perspectives on the 
process of the consumer experience using a qualitative approach [79]. Collection of 
data was undertaken by conducting semi-structured interviews to keep the respond-
ents on topic, but a pre-determined list of questions was not actively pursued to 
allow the respondents to explore the topics deemed to be important to them [49]. 
The structure of the questions was derived on the basis of the literature review, with 
additional items iteratively added as interviews progressed [49]. The initial intent 
was to conduct these interviews either online (based on geographical constraints) or 
face-to-face, with a preference to conducting face-to-face interviews given research 
on methodological approaches had highlighted face-to-face interviews to be more 
effective to ensure validity and rigour [52, 56]. Extensive ethics considerations gave 
(potential) respondents more confidence in the research, particularly given repre-
sentatives from large companies were invited to take part in this research [52]. The 
definition of mobile payment systems was focused on physical retail-based mobile 
payments applications, which might consist of ApplePay, Google-/Android-Pay, 
WeChatPay or Alipay.

A purposive sampling approach was applied [52], with known international 
mobile payment technology creators, all major international retail banks oper-
ating in New Zealand and large nationwide merchants with physical locations 
invited to participate in this research. Different means of contact have been tested 
[52], [67], notably commencing with (more) established methods including to for-
mally write to companies followed by connecting to key people in specific com-
panies through LinkedIn and Facebook as described in Table 1. The initial intent 
was to commence the data collection with technology creators with concerns 
that facilitators (banks) would be less likely to participate due to privacy reasons 
[38]. As the data collection commenced, facilitators (banks) were willing to par-
ticipate, with technology creators hesitant to take part in formal interviews due to 
concerns relating around disclosing sensitive information, while merchants were 
otherwise occupied with issues relating to lengthy store closures associated with 
Covid19 lockdowns. The data collection commenced in early 2020, a time when 
free movement was considerably restricted due to Covid19 lockdowns. Therefore, 
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all interviews took place online, however these interviews were as close to being 
face-to-face interviews as possible with the video function switched on and ses-
sions recorded [20]. Interviews were held in a well-lit and quiet space with due 
care placed on the camera angle to ensure the video was clear, there being no 
interruptions and to have the ability to project body language and facial expres-
sion. Options were offered to participants on their preference of videoconferenc-
ing tool with selections stated in Table  1, as some participants had objections 
towards some platforms due to privacy concerns. There is a possibility that par-
ticipants might have felt more comfortable to share details while being in the 
comfort of their own home providing reprieve from what was a difficult situation 
being confined to one’s home for long periods of time [20]. Theoretical saturation 
was determined to have been reached after an initial analysis of the interviews 
with twelve participants [75]. The research incorporated responses from twelve 
industry experts: four representatives from mobile payment technology creators, 
five representatives from facilitators (banks/payment processors) and three repre-
sentatives from major merchants.

Interviews ranged from 60 to 90  min in length for mobile technology creators 
and facilitators, with merchant interviews lasting an average of 40 min. All inter-
views were voice recorded following signed consent [13] having been received from 
each respondent prior to the commencement of each scheduled interview. Follow-
ing the interview, the recordings were uploaded to an artificial intelligence applica-
tion [61] that did an initial transcription followed by the interviewer going through 
the generated transcript and comparing it verbatim to the recording. The transcript 

Table 1  List of respondents along with method of initial contact

Respondent and date Method of initial contact Videoconferencing type

Technology Creator 1, July 2020 Facebook message to official company 
account

Microsoft Teams

Technology Creator 2, September 
2020

Facebook message to official company 
account

Zoom

Technology Creator 3, November 
2020

Email Zoom

Technology Creator 4, February 2021 Email Zoom
Facilitator 1, May 2020 Facebook message to official company 

account
Zoom

Facilitator 2, May 2020 Email Zoom
Facilitator 3, June 2020 Facebook message to official company 

account
Microsoft Teams

Facilitator 4, January 2021 Email Zoom
Facilitator 5, February 2021 Email Zoom
Merchant 1, October 2020 Facebook message to official company 

account
Zoom

Merchant 2, October 2020 Facebook message to official company 
account

Google Hangouts

Merchant 3, November 2020 Email Zoom
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was anonymised and sent to the respective interviewee for checking and (signed) 
approval [13].

4  Findings and analysis

All transcripts were analysed for word frequencies using nVivo and read repeatedly, 
followed by a thematic analysis and a code-recode procedure to ensure dependabil-
ity of data [21]. Each transcript was analysed and coded using key user experience 
and fluency themes from the literature, with similar terms then cross-referenced 
across transcripts along with further read-throughs to determine sub-themes. Five 
themes were identified, consisting of risk, value, fluency, familiarity, and sensory 
cues. As part of the interviews, sequences were identified on what is required in 
order to attain next steps on the basis of which the findings are portrayed.

4.1  Making designed experiences usable

The need to have a simplified offering was identified, with respondents affirming 
that the focus needs to be on creating an experience that is superior to that of the 
incumbent. The design of mobile payment technology centres around what consum-
ers deem as necessary when compared to competing offerings, while making that 
process as simple as possible. “For us, it was the product itself which motivated peo-
ple to use it, and then it just came down to—we did user testing, core user experi-
ence and made it simple, made it really as simple a process as you can.” (Technol-
ogy Creator 3, November 2020). If there are numerous alternative means of payment 
available, the question is whether ‘pulling out’ a phone and tapping it on the ter-
minal is easier or simpler then ‘pulling out’ a card and tapping it on the terminal. 
Therefore, there is a need to simplify the process, while attempting to make it a 
pleasurable experience, with the trade-off between simplicity versus adding func-
tions favouring simplicity in the early stages. Technology creators highlighted the 
need for more functionality and adding features to their mobile payment offering. 
However, the consensus was to initially opt for a simpler design while adding more 
services to the application as users familiarise themselves with the experience and 
processes being perceived as fluent, which will ultimately make the experience more 
useable.

For the process to be deemed as fluent, the system would need to entail less fric-
tion when compared to the incumbent, notably card payments through a terminal 
with no requirement for a pin or signature. One aspect to this is the perceived usa-
bility, whereby cognitive effort influences the extent to which the process is being 
perceived as fluent [2]. A reduction of cognitive effort is universally described by 
respondents to decrease friction, which in turn makes the process more fluent. Fric-
tions were identified by respondents from the sign-up process to the actual pay-
ment process noting that,“There’s a small amount of effort, although Apple Pay and 
Google pay have done a lot of work to try to remove the friction from doing that 
initial signup.” (Facilitator 1, May 2020). As part of the sign-up process, the key 
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focus is on simplification but there being a legal requirement to ‘KYC’ (know your 
customer) to comply with anti-money laundering regulations, potentially leading to 
a decrease in affect and an increased (perception of) usability.

The simplification of processes in most instances is likely to be perceived only 
on the basis of a process being familiar and therefore of the technology creators 
emulating a process that users are familiar with [82]. Technology creators affirmed 
the importance of this with the need to have a familiar process as a means to facili-
tate for a frictionless (fluent) experience with one respondent noting; “so, when 
our product is released, it’s not all completely foreign and there are some famil-
iar aspects of it.” (Technology Creator 1, July 2020). Similarly, technology creators 
that utilise the QR code approach to mobile payments talked about how government 
instigated applications that allow for virtual check-ins for physical sites, such as for 
retailers, have the ability to drive adoption on the basis of users becoming familiar 
with the process. One respondent highlighted how; “through Covid, we’re kind of 
learning that people don’t like QR codes, but they’re begrudgingly doing it. I think 
it’ll become a familiar process.” (Technology Creator 2, September 2020). There is 
however the question to what extent learnings of behaviour that have a negative sen-
timent to it influences the willingness of using such processes in the future with pos-
itive outcomes in terms of attitude. [48] have suggested that negative attitudes were 
a larger predictor towards future use compared to positive predictors. Facilitators 
and merchants focused on the actual payment process as opposed to components as 
part of mobile payment technology, noting the fact that willingness to use mobile 
payment technology is centred around a change in mindset, with muscle memory 
largely driving the need to use a process that for most consumers has been common-
place to reach for a wallet to make a payment. Specifically, one respondent noted 
that; “we’re conscious that consumers just have a preference, [and] some people 
will by muscle memory take their card out.” (Merchant 1, October 2020).

P1 An effectively designed experience will lead to a more usable payment 
experience.

4.2  Making usable experiences desirable

To reduce complexity as part of mobile applications, responses from interviewees 
centred around the need for increased integration with supplementary aspects that 
are part of a payment. The thought process on that basis focuses on reducing fric-
tions on the entire payment process as opposed to reducing friction on the payment 
mode only. When referring to mobile payments, most respondents mentioned that 
there is slightly more friction notably on the number of steps as well as the sign-
up process in using a mobile payment as opposed to using the nearest alternative 
being tap-and-go cards, with respondents specifying that this disincentivises the 
use of mobile payments. Other considerations on that are that additional conveni-
ence is yielded by the user already having their phone in their hand (as opposed to 
their card) with the payment process being a fluent (learnt) experience with most 
users having experienced tap-and-go technology. The key determination centres on 
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the fact that in most instances, mobile payments incorporate debit/credit cards to be 
‘loaded’ onto the phone, hence the payment means being identical, with only the 
form differing. All respondents mentioned that there is a need to extent the value 
offering beyond just facilitating payments to drive adoption and the perception of 
value.

One key aspect to that are issues related to the user still having to use their wal-
let for loyalty card with all research participants concurring for there to be a need 
to integrate loyalty cards into a successful mobile payment app in order to ensure 
the adoption of mobile payments, highlighting a need to decrease cognitive effort 
in order to increase willingness to use a certain technology. “Yes, you can do the 
loyalty integration and everything but if your core functionality which is payments 
already has more friction, than the incumbent and you try to take on the incumbent 
then… it doesn’t quite make sense in my head.” (Technology Creator 2, Septem-
ber 2020). Further comments centred around there not being a real incentive to use 
mobile payments given other components are needed that are stored in the wallet 
including loyalty cards and identification making the wallet indispensable. Notably, 
facilitators and merchants spoke of the potential relating to simplified payment pro-
cesses that is frictionless with the integration of all aspects relating to the payment 
process integrating multiple steps with one participant stating, “I actually see, the 
most powerful part that the phone brings is this whole authentication and once we 
have genuine digital identities, then there is no need for the wallet.” (Facilitator 
4, January 2021). Every technology creator that took part in this study mentioned 
that they have aspects incorporated into their payment offering that go beyond tradi-
tional payment means or are working on incorporating such considerations includ-
ing included ‘buy now pay later’ options, open-banking, additional security fea-
tures, facial recognition to verify users, the integration of loyalty cards into apps, 
social aspects to make the payment experience more of a social experience as well 
as numerous aspects to gamify mobile payment applications. Similarly, facilitators 
and retailers who partook in this study mentioned there was a need thereof to ensure 
uptake.

P2 A usable experience will lead to a more desirable experience.

4.3  Payment feedback

Respondents affirmed the importance of payment feedback partially due to 
(social) risk perceptions that payments were not successful with specifically 
facilitators noting the perceived risk of the transaction not going through with 
one respondent noting; “How do you know that you’ve paid apart from the mer-
chant saying, you’ve paid, it’s good, off you go. What are the other methods? 
So, we have to think about that from a usability perspective.” (Facilitator 3, June 
2020). Therefore, feedback is critical, with facilitators noting potential social fac-
tors and a general unwillingness to ensure repeated use if there are issues with 
the payment, including the need to use an alternative means of payment. Receiv-
ing a notification that the payment has been successful has the potential to make 
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payment processes perceived as more fluent by means of consumer confidence as 
the confirmation has been obtained that the process is complete with the sensory 
experience adding an emotionally stimulating experience [7], [18]. Favourable 
comments have been made by respondents, notably on the audio feedback play-
ing a familiar sequence of tones, leading to a familiar experience when paying, 
adding to the favourable affective perception towards the payment experience. 
“Everybody loved the little Ding that your phone makes when the payment is pro-
cessed. And the same on the watch, and the way it vibrates as well. So that was, 
I think, sort of part of really the actual payment experience, like people really 
appreciated that.” (Facilitator 2, May 2020). This point was reiterated exten-
sively by merchants, who noted the positive effects of audio signatures, how this 
contributes towards feelings of familiarity and how this leads to positive emo-
tions; if you use Apple Pay a lot you get accustomed to the Apple Pay ‘Ding’, and 
there must be some research that says it does, because MasterCard are working 
on their own audio signature.” (Merchant 1, October 2020). This supports the 
notion of designing familiar experiences, with a supplementary auditory sensory 
experience that supports visual perceptions [93] to convert experiences that serve 
a functional purpose into one that is an enjoyable affective experience.

Most respondents commented on the salience of visual feedback over audio 
and haptic feedback. Particularly technology creators believed that users want 
to see the process and what the current status of the transaction is, while facili-
tators believed users just want to see whether the transaction has gone through 
or not with merchants more skewed towards sensory experiences and enhancing 
the touchpoint experience the user has. There is therefore somewhat of a diver-
gence between functionality and enjoyment, with one respondent acknowledging 
that different experiences would suit differing requirements; “Sound, vision and 
vibration are all methods that can be used to do that, as long as we get high 
levels of customers knowing what happened in a manner that suits them.” (Facil-
itator 1, May 2020). However, facilitators affirmed that, especially with future 
innovation involving proximity payments, haptics would be invaluable, as phones 
do not need to be taken out. “Part of the benefit of what we did with proximity 
payments and with the camera payments is that you don’t actually have to take 
your device out of your pocket. So therefore, how do you know that you’ve paid 
apart from the merchant saying, you’ve paid, it’s good, off you go.” (Facilita-
tor 3, June 2020). This is likely to become more relevant as payments disappear 
into the background, becoming a less conscious consideration based on consumer 
acceptance, therefore being able to increase the fluency of the payment process. 
Users may therefore no longer hold their phones in their hand, as the augmented 
experience supersedes the visual experience. This becomes increasingly relevant 
as experiences such as those witnessed through (automated) cashier-less stores 
such as Amazon Go (Polacco and Backes, 2018), which do not actively involve 
a phone, whereby an audio and/or haptic cue replaces the acknowledgment of 
either a physical person or other visible cues.

P3  Multisensory payment feedback will make an experience a more usable 
experience.
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4.4  Security and the perception of risk

All respondents affirmed that the use of mobile payments leads to a more secure 
experience (to the incumbent), given the additional layer of security that requires 
biometrics. As to whether this might translate into an increased uptake, responses 
varied ranging from the consideration that users have nothing to gain from added 
security; “Some people would, some people don’t really care about security, they 
care more about convenience. I think there’s also a perception that well, if there’s 
fraud on my account, then the bank would’- and it’s not your fault—then the bank 
will set me right.”, (Facilitator 2, May 2020) to the fact that some users would be 
willing to conduct additional steps to attain a higher perception of security. There 
is a significant trade-off between designing a simple process and reducing the 
amount of risk. Participants of the research highlighted that although there is one 
additional step when using mobile payments, the step is to scan the users’ finger 
(or face), which leads to reduced risk, something that research participants assumed 
(potential) users are willing to do to mitigate risks. Although the process has been 
designed to increase the perception of (financial) security, a threshold seems to have 
been reached, where increased security will be detrimental to the overall experience 
[84]. Respondents supported this notion stating that an entirely frictionless experi-
ence is quite feasible making the process fluent with the phone intrinsically ‘know-
ing’ the user “…by the speed that you walk, by the way we type into it. Obviously, 
there’s the biometrics, there’s all sorts of capabilities that the phone can say, this is 
not just one factor, or two factor transactions, we could build five or six factors into 
really effective mobile payment’, and it’s almost certain that it is you.” (Facilitator 
4, January 2021). One technology creator explained how a completely frictionless 
(fluent) experience is perfectly feasible using facial recognition technology in-store. 
A technology creator outlined results of a trial conducted on that with confusion and 
concerns arising due to the process having been too easy, with the need to either 
have processes in place to explain to the user (live) what security measures are cur-
rently being applied or to insert a physical step, which ultimately increases friction 
but decreases perceived risk. Numerous comments from respondents centred around 
the trade-off between risk and fluency, the need for ‘physical assurance’ and means 
to decrease risk perceptions as summarised in Table 2.

Facilitators commented on social risks noting the need for fluency, supporting 
earlier arguments on this to keeping the process simple and focused, potentially at 
the expense of added value. Key considerations are the need to avoid embarrass-
ment, which respondents feared would happen should the transaction not be fluent 
if there was a lack of understanding of the process. Respondents feared that should 
there be an occurrence where the process does not work in at least one of the earlier 
attempts, users would not continue to use the payment method long term, negatively 
influencing the outcome. This highlights the need for ensuring the process is right 
from the outset, while reiterating the need for familiar components to be built into 
the process to increase fluency as a means to attain positive experiences. Further, 
respondents highlighted established product adoption processes sighting early adop-
ters utilising mobile payments, leading to the normalisation on the use of technol-
ogy. It is therefore likely that as the technology is being utilised more frequently, 
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social risk turns from consumers not willing to use a certain technology due to the 
risk of failing, to feeling the need to use a certain technology to conform to social 
cohesion and move in synchrony. This is likely to be at a notable turning point when 
the technology is widely available and considered to be more superior to existing 
technology, particularly relating to time taking to transact. At this point, the utili-
sation of older technology would slow down processes leading to non-users being 
perceived as disrupting societal fluency.

P4 Familiar elements will make a usable experience more desirable.

P5a A fluent experience will decrease perceived risk making the experience more 
desirable.

P5b An experience deemed as too fluent will increase perceived risk making the 
experience less desirable.

5  Proposed mobile payment user experience design model

A proposed model of the mobile payment user experience (Fig.  1) is partially 
derived from an existing model using useability, usefulness and desirability [76]. 
The proposed sequence of design as an antecedent to useability has been widely 
supported as per the interview responses, with simplicity in design being the key 
driver. Representatives from technology creators stressed the need for simplicity to 
make the experience useable with considerations on enhancing the aesthetic experi-
ence deemed important but not a primary goal. Considerations on aesthetics further 
enhance value, which is a critical step to further increase the usefulness of the expe-
rience. Similarly, respondents concluded that sensory elements, including visual 
elements, are a major part of the design consideration, making it key to increase 
useability for an experience, and consequently, sensory elements are shifted from 

Table 2  The perception of risk

Risk versus fluency If we put another let’s say an airdrop pin or password or something at that point of 
the transaction, I would say that the friction of adding that would outweigh the 
value of more security. But if it was doing a finger-print scan or face scan, and it 
just automatically kind of happens, then I think that people would look at that and 
feel even more comfortable that their account was secure

Technology Creator 3, November 2020
You can take a card and tap it, or you can take your phone and tap that as well. So, 

the security around that is whether the information shared, or the modification 
provided is secure, and safe. Whereas your card, you know, you physically can 
see it and you do it

Merchant 3, November 2020
I have done some work and as have others on facial recognition,’and there’s a lot of 

societal things that you need too—you’ve got to bring society on the same time as 
you do that

Facilitator 1, May 2020
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increasing useability to being part of the design. Key considerations as part of the 
sensory elements include replicating elements the user has already been exposed to 
(such as commonly recognised confirmation sounds and images. making the pro-
cess more fluent [69, 70], leading to elements of familiarity (priming) proposed as a 
moderator. This therefore suggests that usability increases as payment confirmation 
is yielded through an auditory or haptic confirmation on the basis of classical condi-
tioning. Respondents to this research contend that the visual affirmation of payment 
completion is key, with other sensory elements such as audio to increase in impor-
tance as technology evolves. with the eventuality of no longer needing to physically 
hold a phone. Refinement of sensory elements in conjunction with elements not yet 
incorporated would therefore be critical as a means to increase desirability.

If the experience is effectively designed, usability increases with ease of use and 
processing fluency, which was a key part of each interview with respondents affirm-
ing the importance of a frictionless experience aided by design considerations. An 
experience with less friction is constructed based on both simplicity and elements 
that do not just rely on only one sense [65]. The frictionless experience and associ-
ated habitual motor responses [89] through stimulating learnt experiences further 
mitigate the need for familiarity as a moderator with this element instead incorpo-
rated into the main framework. As propositioned and affirmed by respondents, ease 
of use will lead to an increase in desirability towards the technology, as was there an 
affirmation that should a process be too fluent, this will ultimately lead to technol-
ogy being perceived as more risky and less usable, and ultimately less useful [95]. 
However, this is likely mitigated based on elements that make experiences usable 
and desirable, such as facial or fingerprint verification replacing PIN codes, with 
processes becoming more familiar through repeated exposure creating familiarity. 
Therefore, risk considerations are eased on the basis of simplicity of design leading 
to a useable experience, which is enhanced with features, leading to increased affect 
as users become familiar with processes.

Fig. 1  Proposed mobile payment user experience design model
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Respondents affirmed an eagerness to build more features into mobile payment 
platforms with suggestions to increase desirability in such platforms incorporat-
ing identification, loyalty cards as well as other elements that align with payments. 
There were also suggestions that elements relating to security could be simplified 
significantly without compromising actual security. In order to take these steps to 
increase value, there is a need to align this with increased exposure in order to not 
compromise desirability and usability. Finding a balance between complexity and 
desirability [74] in experience design can positively impact user perceptions towards 
the experience.

5.1  Theoretical implications

This study offers important implications for theory by yielding insights from key 
stakeholders on design considerations, to determine divergences between real life 
reflections and those drawn based on academic research. This includes a triangu-
lation of responses from key stakeholders that operate in different positions in the 
value chain. The result was a study that provides a holistic ‘behind the scenes’ view 
garnering insights from key stakeholders that are part of the creation of the experi-
ence, implementation, delivery, or a combination thereof. The continually develop-
ing mobile payment market presents theoretical and practical opportunities to inves-
tigate aspects beyond initial adoption behaviours with a focus on assessments as the 
market starts to mature.

The study extends on extant mobile payment research beyond initial adoption 
behaviour of mobile payment applications with theoretical insights from technol-
ogy adoption models [22, 46]. Instead, the study proposes a new technology design 
framework on the basis of experience design theory [6, 50, 76] using fluency theory 
as a starting point. As part of the framework, it is proposed that users are attracted 
to technology because of a simple experience that is complemented by sensory ele-
ments to create a familiar experience. Along with the intent of making an experi-
ence easy to use, the importance of decreasing frictions has been established. This 
aligns with established theory [15, 86] and extends on early research by [26] and 
Rotliman and Schwarz [73] suggesting that those who were more likely to consider 
themselves at having high risk perceptions were less likely to rely on ease of use. 
However as was suggested by Winkielman et al. in [95], this study proposes to find a 
balance in not excessively focusing on a frictionless experience to assure the user of 
perceived security measures. This research proposes the need to restrict features and 
potentially temporarily increase frictions to get users acquainted to the technology 
prior to implementing a more frictionless process.

The study also extends on user experience design literature and research on the 
processing fluency theory of aesthetic pleasure which align well given there are 
numerous complementary angles. Fluency theory as well as user experience design 
look into the interactions between a user/viewer and an object with a focus on proto-
typicality [69, 70, 90]. While user experience design literature explores interaction 
designs between users and products with a focus on test results rather than aesthetic 
preferences and opinions [96], fluency theory incorporates hedonic considerations 
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incorporating affective qualities as well as aesthetic appreciations to make evalu-
ative judgements [69, 70]. This is particularly useful when looking at what is cur-
rently in place versus what is possible going forward, as repeated exposure helps 
make the experience more desirable allowing for more feature-rich designs in line 
with an increase in familiarity.

5.2  Managerial implications

As to how experiences should be designed and possible perceptions towards said 
(designed) experiences are an ongoing challenge not just for mobile payment appli-
cations but technology in general. This is particularly relevant as demand for con-
tactless payments increase for which mobile payments play a major role. Contact-
less transactions increased significantly in 2020 with further increases expected due 
to ongoing Covid19 fears along with more terminals enabled to accept contactless 
payments as a result of increased consumer demand [60]. Reasons cited as to why 
consumer uptake on mobile payments remained slow for some include the experi-
ence not being seamless and experiences being inconsistent, no incentives offered, 
the infrastructure not being in place, security concerns as well as ingrained con-
sumer behaviour [54]. Therefore, to encourage consumers to switch. a superior pay-
ment experience needs to be in place that considers security, learnt behaviour as 
well as offering value that supersedes current offerings to consumers. Initial design 
considerations revolve around the extent of value offered in order to create a supe-
rior experience versus keeping the experience simple, representing a trade-off 
between attracting users on the basis of features versus ensuring the experience is 
usable. Respondents to this research affirmed that there are extensive opportunities 
to broaden services around mobile payments including opportunities to incorporate 
identification, loyalty cards and other reasons to use a wallet into a mobile payment 
application. However, this would increase complexity with this research proposing 
that processes are to be kept simple and requiring exposure to create (learnt) con-
sumer habits. This may well be complemented by sensory elements that stimulate 
familiar elements of past experiences leading to the perception that the experience is 
easy to use. As existing elements become more familiar, value can be added, which 
is something that has taken place across new mobile offerings over the years. Nota-
bly, other mobile based technology utilised similar processes starting from simplic-
ity to feature-rich applications that might be unrecognisable to early users [55].

Another key consideration that entails a trade-off is the need to have a seam-
less experience while adhering to security concerns. As part of this study, respond-
ents stated that a truly frictionless experience is perfectly feasible as was outlined 
by respondents representing technology creators whereby users can order food 
and leave with said food without touching their phone or other means of payment 
with charges taking place automatically. Results from these experiments were that 
consumers felt uncomfortable and confused as to whether the payment took place 
leading to artificial friction with consumers returning to check if they had paid 
and remaining in the vicinity of the store until the payment confirmation had been 
received. Similarly, one respondent stated that there really is no need for passwords 
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or security aspects relating to payment confirmations given due to machine learning, 
a phone could identify the user based on how the phone is picked up, how the user 
moves and how the user utilises the phone. Therefore, an entirely frictionless experi-
ence is perfectly feasible, however may lead to security concerns hence requiring 
creating friction to assure the user of perceived security measures.

To successfully implement the proposed mobile payment user experience design 
model (Fig. 1), there is a need to have an interactive mobile payment platform with 
an intuitive payment process, including a complementary combination of visual, 
audio, and haptic sensory elements. The sensory elements can be key to evoking a 
feeling of familiarity, be it in relation to a familiar audio tune and/or a known haptic 
feedback alert. This decreases risk perceptions, making the experience more enjoy-
able (affective). Once there is significant adoption and familiarity has been estab-
lished, value can be generated by adding further features, such as identification and 
loyalty cards, in order to make the experience more desirable.

5.3  Limitations and directions for future research

This research provides a platform for understanding perceptions from key stakehold-
ers of the supply side and what considerations they think is important as part of the 
rollout of mobile payment technology. The main limitations of this study are around 
the relatively small sample size, restrictions being placed on what can be discussed 
due to confidentiality reasons as well as a number of companies not willing to take 
part in the research citing commercial sensitivity. However, although especially 
some larger technology creators were unwilling to take part in the research, due to 
the very small number of technology creators, a replication of the study would most 
likely not add significant added value as theoretical saturation had been achieved. 
Future research directions could include a consumer study to determine divergences 
between the intent of the supply side and perceptions of consumers. Overall, results 
of this research provide support for future research that seeks to look at consumer 
perceptions relating to fluency considerations particularly relating to risk and feed-
back in mobile technology. The rapid development of mobile technology allows for 
payments to disappear into the background entirely, allowing for a redesign of the 
shopping experience. Extensive consumer research is needed to determine what fac-
tors might be required to get consumers to this point using empirical research  [91]. 
This could include structural equation modelling to determine interaction effects 
between the elements, and potentially multigroup modelling to distinguish vary-
ing impacts of familiarity and/or risk on consumer perceptions of current processes. 
Experimental testing could be used to determine the extent to which users perceive 
process fluency, or to determine how consumer perception is altered as features are 
added.
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