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Abstract: Interest in the application of phygital marketing to retail commerce has increased in recent
years. Implicit in this excitement is the notion that physical experiences provide unique value above
and beyond what can be offered via digital means, and therefore that combining the two can galvanize
sales. However, the specific sources of this marketing potential remain undertheorized and the factors
determining the appropriateness of such implementations remain unclear. Based on an extensive
review of relevant literatures, we begin by considering a particularly important potential source of
phygital marketing’s power. Specifically, we bring together findings from consumer psychology and
neuroscience to provide a mechanistic account explaining how the combination of reduced “pain of
payment”, facilitated by digital purchasing technologies, and the product attachment generated by
real or simulated product experiences prior to purchase holds the potential to increase sales. We then
propose a more general theoretical framework grounded on a review of primary and secondary
research findings from consumer psychology and consumer neuroscience to explain the potential
power of phygital marketing experiences, account for their unique value, and provide a platform
for future research. The paper equips both academics and practitioners with a better and more
scientific understanding of the practical dimensions of phygital commerce and lays a foundation for
future enquiry.
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1. Introduction
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The concept of “phygital” consumption experiences is relatively new, reflecting the
novelty of the emerging digital technologies that empower them [1,2]. Phygital marketing
involves crafting a consumer journey that integrates physical and digital experiences in
a seamless way, creating experiences that are only possible due to the rise of emerging
digital technologies [3]. For example, popular phygital approaches involve incorporating
contactless payment systems, interactive touch screens, seamless digital payment systems,
and augmented reality into the customer experience [4,5]. Ultimately, the use of such
strategies has a wide application across industries (e.g., education, tourism, banking, etc.),
but we focus exclusively on retail applications here.
There is significant excitement about the proliferation of phygital marketing in the
future of retail commerce [6,7]. While research on the subject is still nascent, early work has
found that phygital experiences can be designed to provide a novel and seamless experience
that users enjoy, influencing customer perceptions of product value while generating
trust and minimizing confusion [8]. In this paper, we review relevant findings from the
literatures on retail consumer purchasing behavior, including work on the underlying
psychology and neuroscience that helps to explain it, in order to better understand the
role that technological innovations, including digital sensing technologies and the rise of
augmented and virtual reality, can play in compensating for challenges that arise out of the
digital purchasing environment. Presumably, these technologies hold potential to combine
many appealing features of the “in person” purchasing experience with the ease of digital
search and payment, an exciting and increasingly common combination that has recently
been referred to as a “phygital revolution” [9].
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Implicit in the excitement about phygital marketing is that physical experiences provide unique value above and beyond what can be offered via digital means. However,
the specific sources of this marketing potential remain undertheorized, and the factors
determining the appropriateness of such strategies from the standpoint of their capacity to
increase sales and net ROI remain unclear. In this paper, we review relevant theoretical
models and research findings in consumer psychology and consumer neuroscience with
direct application to these issues. Grounded by this literature, we develop a theoretical
framework to help explain the potential power of phygital marketing experiences, accounting for their unique value. In doing so, our overarching goal is to equip academics
and practitioners with a scientific and practically useful understanding of the dimensions
contributing to the potential value of such approaches when integrated as part of a company’s retail marketing strategies. Based on the findings of our review, we develop an
account isolating two elements of the consumer experience as particularly important factors contributing to phygital marketing’s power: the pre-purchase product experience
and the payment experience. Specifically, we argue that these dimensions comprise a
primary source of phygital marketing’s contribution to mental gain and loss calculations
dictating retail consumers’ purchasing decisions. We conclude by outlining a more general
set of criteria contributing to these calculations, based on the extensive review of relevant
literatures, and pose further questions for direct empirical testing and research.
We begin by narrowing the focus of the paper, identifying two “phygital ideal types”
from among the multitude of possibilities that typify the “phygital revolution” that will
receive our attention in the review and analysis. These ideal types include phygital marketing strategies using automated sensing technologies and simulated in-person experiences.
Next, we review work on the psychology and neuroscience of consumer behavior at the
point of purchase, drawing on extensive findings in these literatures to explain why reintroducing physical product experiences to the digital retail environment contributes to
increased product attachment. Drawing on these insights, we argue that, when combined
with the decreased “pain of paying” native to digital purchasing, these effects are among
the leading factors that contribute to phygital marketing’s unique power. Finally, we synthesize the key insights from this review to propose a more general framework describing
the elements included within “gain” and “cost” calculations contributing to retail consumer
decision-making at the point of purchase.
2. Phygital Ideal Types
The general category of phygital product experiences includes a potentially vast
range of permutations. In this paper, we confine our analysis to a pair of “ideal types”
representing a large proportion of possible cases.
The first of these involves use of digital sensing technology to automate in-person
processes that are often a primary source of consumer dissatisfaction. We refer to such cases
in the rest of the paper as automated sensing technologies (“ASTs”). This set of innovations is
exemplified in Amazon Go stores, where payment for goods is immediately extracted from
the customer’s digital wallet once they leave the store, without need for traditional cashiers
or even “self-checkout”. Digital sensing technologies and artificial intelligence combine to
track the items removed from shelves by individual customers who are billed to their accounts without any need for additional action on their part. Similarly, some commentators
envision a future in which trying on clothes in person is a more seamless experience, with
consumers entering a changing room and having access to digital technologies that will
allow them to select types, styles, and sizes of clothing and have them directly delivered
to try on. In these cases, digital technologies are imported into the in-person experience,
helping to alleviate some of the most frustrating elements of that environment.
Amazon alone intends to open up to 3,000 Amazon Go stores within the next several
years [10]. However, they will soon have competition: Alibaba, JD.com, and 7-Eleven are
among the hundreds of retailers who already have or intend to deploy similar stores over a
similar time frame [11]. Alongside Amazon and its contractors, there are currently over
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150 companies focused in different technological areas working on automated, cashierless,
brick and mortar retail [11]. Over the long term, these systems offer opportunities to reduce
overhead costs, improve the efficiency of inventory management, gather shopper data, and
improve customer satisfaction due to reduced wait times. Furthermore, consumers who
try the experience overwhelmingly report enjoying it: of the 28 percent of respondents to a
nationwide survey who said they had gone to an Amazon Go, fully 89 percent reported
enjoying the experience, while more than half of all respondents said they would like to
see a similarly tech-enabled store near them [10].
However, digital sensing technologies can facilitate a more efficient in-store experience
in other ways as well. For example, in the wake of COVID-19, makeup retailers Sephora
and Ulta have decided to prohibit customers from physically testing products on their skin.
Though the logic of the decision is primarily dictated by safety concerns, the introduction
of in-store AR alternatives by both brands has not only addressed those concerns but
helped open up a wider array of alternatives to consumers who no longer need to apply
and remove makeup in order to see how it will look, but instead can use in-store kiosks
to trial millions of shades and brands. For example, Ulta’s tool—called “GLAMlab”—has
seen a seven-fold increase in engagement rates since the advent of the pandemic and now
boasts more than 50 million shades of foundation for consumers to try before they buy [12].
A second, no less impactful set of phygital innovations relate to the use of augmented
and virtual reality technologies to “import” digital artifacts into the physical world for
consumers to interact with and evaluate in person before purchasing. We refer to these
as simulated in-person experiences (“SIPs”). In such cases, consumers can have a simulated
experience of goods in the comfort of their homes without giving up the ease of digital
searching and payment. Rather than try on clothes in person, for example, customers
can see what they look like in 3d and even “try them on” using AR and VR technologies.
These technologies may be put to similar use with other kinds of products, including
housewares or appliances, which may be visualized within the home environment, or
technology products themselves, which users will be able to handle and “use” before they
are even released to the public.
Consumers have demonstrated considerable openness to using AR/VR technologies
to enhance their shopping experiences both online and in person. In a recent Neilson
global poll, global consumers listed AR/VR as “the top technology they’re seeking to
assist, amplify, and augment their daily lives” [13]. In fact, in the same poll, 51 percent
of respondents specifically indicated they are willing to use such technologies to assess
products prior to purchasing. Furthermore, these technologies have proven to be effective
sales tools: the e-commerce company Shopify reports that interactions with products
through AR technology resulted in 94 percent higher conversion rates than in those using
conventional imagery and video to market products [12]. In another study, marketing
campaigns using AR were found to have an average dwell time of 75 s (traditional radio
and TV ads have dwell times of just 2.5 s), and 71% of shoppers claim they would shop at a
retailer more often if they were offered AR. The retail industry’s spending on AR and VR
is expected to increase at a compound annual growth rate of 238.7%. As a result, it will
become the sector spending most on AR and VR by the early 2020s [14].
3. Methods
The starting point of our review and investigation into the impact of these technologies
is the well-established consumer neuroscience finding that fMRI and EEG can be used
to track brain-based indicators of perceived “gains and costs” contributing to consumer
decisions during the purchasing experience. Researchers have found that these results
can be used to predict purchase likelihood with considerable accuracy [15]. Our aim in
conducting this review is to understand how the addition of phygital technologies to the
consumer purchasing experience will alter these internal calculations and may, therefore,
lead to changes in consumer behavior. We draw on a body of existing primary and
secondary research findings to explain how disparate findings on consumer purchasing
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behavior may be situated within such a framing and how emergent phygital technologies
may impact them, with the aim of sketching a preliminary theoretical framework that may
be used to situate and orient subsequent inquiry.
Our research began with a search for articles, books, book chapters, and trade publications on or related to the phenomenon of phygital marketing, with a specific focus on
research pertaining to the AST and SIP ideal types described above. To conduct this search,
we used Google Scholar and the Hult International Business School library databases. We
used the resulting primary list of collected sources to compile additional references through
bibliographic analysis and identification of relevant materials. Eligible sources for inclusion
in our review included academic articles, books, book chapters, and trade publications
from disparate disciplinary areas, including business, consumer psychology, and consumer
neuroscience.
The search terms used to build our initial base of resources included the following:
“phygital marketing,” “cashierless payment,” “Amazon GO,” “digital sensing retail,” “augmented reality retail,” “AR retail,” “virtual reality retail,” and “VR retail.” In many cases,
different combinations of the terms described above were also used. Additional searches
added the terms “neuroscience,” “psychology,” and “pain of paying” to the primary list.
Initial sorting of these searches was carried out through analysis of abstracts and reviews
for suitability.
Our initial analysis of the resources collected through this process involved reading
them while paying close attention to additional, secondary sources cited to support important claims, which were then sourced and assessed for suitability of inclusion in our
collection. The latter step was a crucially important part of the process because phygital
marketing is an emergent phenomenon that is not yet subject to systematic study and
therefore lacks a coherent “literature,” meaning that our findings were interdisciplinary by
necessity. The bulk of the collected works fell within the disciplines of business, psychology,
and neuroscience, though a limited number were published in behavioral economics.
The collection of articles, books, book chapters, and popular press articles collected by
means of this strategy were analyzed with specific attention to identifying:
1.

Trends and patterns relating to the deployment of ASTs and SIPs, including work
focusing on:

•
•
2.

consumer attitudes towards such technologies (inside and outside of a retail
setting) and
business outcomes connected with the use of such technologies in a retail setting,
as well as:

Identification of theoretical arguments (justified by primary or secondary research)
for the role that prominent research findings in related literatures from neuroscience
and psychology could play in explaining these consumer attitudes and practical
business effects.

Based on our analysis of these articles, we synthesized and developed a general framework describing the dimensions potentially impacted by the introduction of ASTs and
SIPs at the point of retail purchase and reported on specific psychology and neuroscience
theories and findings that bear on each dimension, identifying dissenting voices when
applicable. Our paper begins by describing what, our findings suggest, is the most compelling potential mechanism by which emerging phygital marketing technologies may
influence consumer purchasing behavior. Specifically, via the ways they couple reduced
pain of payment associated with digital payment technologies with an improved product
experience made possible by ASTs and SIPs. We then go on to identify a more general
framework describing consumer behavior supported by our review of the literature. Drawing on a wide range of resources, we use this framework to propose potentially fruitful
dimensions of research interest and to provide preliminary explanations of how they may
be influenced by emerging AST and SIP technologies.
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4. The Psychology and Neuroscience of Purchasing Behavior
Previous work on the consumer psychological mechanisms of phygital commerce
has largely been confined to studying its impact in particular consumer markets. For
example, Lawry investigates the implementation of phygital communication in the luxury
segment, finding that, compared with purely digital means, it leads to greater statusseeking motivations and increased demand overall [16]. Other research has found that
the multi-sensory capabilities inherent in phygital consumption make it uniquely placed
to enhance happiness and consumer well-being within the fashion industry [17]. As of
yet, however, a robust, industry independent account explaining phygital marketing’s
underlying power and appeal has not been developed. Through review and integration of
relevant literatures addressing topics in consumer psychology and neuroscience, we begin
developing such an account here.
While direct investigation into the psychological and neuroscientific underpinnings of
phygital environments and transactions is limited, our review of the literature provides
reason to believe that these decision-making processes are significantly altered in the
phygital environment relative to both purely physical and purely digital alternatives. Our
research suggests that one of the most promising avenues by which this transformation
occurs is via the impact of phygital technologies on two primary elements in any consumer
decision: the product experience prior to purchase, and the purchase experience itself.
Researchers have found that consumer decisions about whether or not to complete a
purchase can be predicted with considerable accuracy based on our knowledge of these
two components in any given case [16,18–21].
In particular, investigations using implicit neuroimaging tools such as fMRI [15,22]
and EEG [23,24] have found that these subjective consumer attitudes towards product
and payment value are predictive of purchase behavior. Specifically, this previous work
indicates that purchase intention can be gleaned by examining the difference in evoked
activity between two sets of regions in the brain: the nucleus accumbens, associated with
subjective pleasure [25,26], and the insular cortex, previously linked with unpleasant
emotions such as disgust [27] and pain [28].
In order to illustrate the unique benefits and challenges associated with the phygital
consumption environment, our review of the consumer psychology and neuroscience
literature suggests we must first consider how the move from conventional in-person to
digital exchange generates pressure on our evolved characteristics. Specifically, the move
to digital can involve a reduction in the anticipatory pleasures and product attachments
forged through in-person engagement along with a reduction in the “pain of payment”
through introduction of digital methods [29].
One compelling way to view this set of findings is through an evolutionary perspective,
which treats the brain as a complex processing system forged from the evolutionary
pressures of a pre-modern society [30,31]. The environment within which our brains
evolved over the course of millennia to become the decision-making apparatuses they
are today is categorically different from the modern world [32–34]. This means that the
cognitive tools we use to make everyday consumption decisions originally evolved for
very different purposes [35,36]. Furthermore, as one would expect, the digital consumer
environment poses even greater challenges than more conventional transaction models for
our evolved systems [37,38].
A primary factor driving this deviation from our evolutionary origins is that such
exchanges lack the concrete tangibility of those involving physical goods [38,39]. Until very
recently, human transactions have primarily involved the direct, in-person exchange of
physical items. As we continue to abandon physical currency in favor of virtual alternatives,
the consequences of this shift require further study from the standpoint of evolutionary
psychology [40]. However, it is not unreasonable to suppose that the virtualization of assets
will lead to unanticipated behaviors and outcomes, given the distance of that state-of-affairs
from the conditions under which humans evolved.
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Bolstered by these perspectives, we propose a theoretical framework for understanding retail purchasing behavior that focuses on two dynamics of every consumer transaction:
the consumer’s product experience prior to purchase and the anticipated pain associated
with payment (i.e., the “pain of paying”). Drawing on established findings in the psychology and neuroscience of consumer behavior, this framework helps to explain how and
why phygital experiences can often empower marketers to move beyond the limitations
posed by purely digital exchange to leverage the human attraction to in-person product
experiences for the purpose of selling.
4.1. Product Experiences
The first of the two major dimensions involved in the consumer purchasing experience
relates to the product experience preceding such decisions. There are two main dimensions
to such evaluations: the appeal of the product itself for any given consumer and the
sense of attachment to the product, generated by having interacted with it in anticipation
of purchase. The former can certainly be affected by how the product is presented for
consideration to consumers: the appeal of a product itself will depend on how well its
features are showcased through its mode of presentation [41,42]. However, our primary
focus here is not on the effective illustration of product attributes, but on how consumers’
physical as opposed to digital interactions with a product will tend to promote a more
powerful sense of connection or ownership over it that can affect their likelihood of
purchasing it.
4.1.1. Physical Interaction and Product Attachment
The story begins with the rapidity and depth of attachment to goods consumers
can experience upon physically handling them. Previous work has found that when
consumers physically interact with products, it leads to deeper emotional connections
with and attachments to them. Loss aversion [43] and the heightened attention to positive
features of the goods that accompany this reframing increase their perceived value, making
people more reluctant to exchange such goods for money or substitutes [44–47]. This has
sometimes been framed as an extension of the endowment effect, by which individuals
tend to attach greater value to goods they already own than the value they would place on
the same goods if they did not own them [47].
Neuroscientific investigations into the endowment effect have found that it acts on
the classic network for pleasure and pain described earlier, whereby purchase intent can be
predicted by examining the differential neural activity in the nucleus accumbens (associated
with subjective pleasure) and the insular cortex (associated with subjective pain) [15,48].
Belk [49] and others have argued that ownership of consumer goods fulfills a deep
human need to exercise autonomy within our environment and can serve as a signal to
others of our social values, attributes, and affiliations [37,50,51]. This identification of
self-concept with objects is connected with the phenomenon of “psychological ownership”,
which is defined as a significant emotional attachment between the consumer and the
product [52]. Previous research has found that these emotional attachments often stem
from the psychological “transference” to the consumer of positive attributes associated
with the good, enhancing its contribution to consumer self-image and the degree to which
it is valued [53–56]. Many have argued that psychological ownership confers benefits for
both firm and consumer [44,45,47], and forges self-brand bonds [51,57,58].
This effect is reflected in consumers’ relative preferences: consumers show a marked
preference for physical goods and are willing to pay less for digital goods than they are
for their physical analogs [59,60]. Similarly, while consumers are willing to pay more to
purchase than to rent many “utilitarian” physical goods (e.g., a hardcover textbook), they
are not willing to pay more to purchase than rent similar digital goods [59,61].
Recent work has also found that a sense of psychological ownership can be engendered for service-based products that do not entail ownership of a physical good [52].
Furthermore, research suggests that, when present, these feelings of ownership not only
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generate brand attachments, but result in higher evaluations of the user experience. For
example, Fritze et al. find that those who feel greater psychological ownership attachments
to branded car sharing services such as Uber or Lyft more frequently book cars from that
service [62]. The same is true with respect to music streaming platforms, where users who
hold a greater sense of ownership over their service memberships reported using it more
often each week [63].
These findings have important implications for phygital approaches to marketing
many access-based products, such as streaming services or product offerings, in the sharing
economy. In fact, there is good reason to believe phygital product experiences will tend to
enhance feelings of psychological ownership among users, as previous work has found
that strong feelings of psychological ownership can be engendered through physically
interacting with a product [47,64]. These effects are generally absent from the digital
purchasing experience, as users are limited to two-dimensional visual representations or
text-based product descriptions prior to purchase. The advent of virtual and augmented
reality technologies offers the chance to transcend these limitations by effectively simulating the experience of actually handling or interacting with a product in immediate
physical space.
4.1.2. Digital Choice Architectures and Product Attachments
Beyond the immediate effects of handling products (or simulated representations of
products) there is reason to believe that, in certain cases, the addition of digital technologies to the consumer experience can also enhance feelings of attachment. Jai et al. find
that digital interactions that are more interactive lead to greater consumer demand and
increased engagement of neural mechanisms associated with product evaluation [65]. In
addition, many phygital product experiences employ a digital choice architecture, allowing
the consumer to customize the product or sort through many more items than would
otherwise be possible in a strictly physical interface limited by physical constraints such as
shelf space. These increases in consumer choice can galvanize consumer attachments to
the good through engendering a stronger sense of control over it [66,67].
Deeper connection can also be fostered through personalization [52]. Several retail
stores have tested phygital tactics for deeper personalization. For example, at Walgreens
retail locations in Manhattan, the company is piloting their “smart coolers” [68]. When
consumers approach these coolers, they are promptly “scanned” by facial recognition
technology. Based on their age, gender, and other demographic features, the coolers then
recommend personalized drink options for them.
Likewise, flagship locations of The Container Store provide consumers with a digital
interface that allows users to sift through hundreds of potential material combinations and
to build and purchase these custom models on the spot [69]. Similar interactive tools have
been employed at designated Levi’s stores for custom made jeans [70].
In general, using digital technologies to facilitate product customization gives consumers a greater sense that they played a role in creating it. Previous research describes
a so-called “IKEA Effect”: consumers enjoy a product more when they build it themselves [71]. The IKEA effect generalizes to many different creation scenarios, including
food production [72,73]. The preference for self-generated goods persists among consumers
when comparing preferences for their own, poorly crafted creations against higher quality
versions created by a specialist. For example, when asked to create an origami frog and
given the choice of choosing to keep it or one that had been created by an origami expert,
participants in an experiment from Norton et al. reliably preferred the one they had created
despite rating the latter as being better constructed [71].
The IKEA Effect is not relegated to purely physical creations, but has also been found
to hold for online customization of products [74]. Such findings may help explain the rising
popularity of customizable products in the consumer world, such as NIKE By You (custom
made shoes), eShakti (customizable outerwear clothes), or Prose (customized shampoo).
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These findings suggest that digital choice architectures that increase consumer choice
by increasing the number of product options and customizability can promote consumer
feelings of psychological ownership and attachment. However, it should be noted that,
under some circumstances, customer choice has also been demonstrated to decrease perceptions of product value [75,76]. These negative effects are more likely when the consumer
decision involves a high degree of cognitive complexity, such as in cases where there are
many variables on which products can be compared or where many products exhibit
similar qualities on a range of characteristics [77–79]. Similar effects have been found when
attention is drawn to a range of alternative options to increase their salience within a given
decision scenario [80,81].
4.2. Payment Experience
A second primary dimension contributing to the power of deploying phygital strategies to influence the consumer’s product purchasing experience is the payment process.
Whereas interaction with products and anticipation of ownership are generally pleasurable experiences, paying for goods is generally associated with psychological pain and
discomfort. This is captured in brain-based studies, which indicate that the contemplation
and exercise of payment for consumer products activates the insula, a part of the brain
connected with anticipation of physical pain and negative arousal more generally [15,65].
Naturally, the degree of pain scales with cost, with large purchases tending to generate
greater pain than smaller ones. As pain of payment increases, the likelihood that a purchase
will be completed tends to diminish [15].
4.2.1. Effects of Payment Method Abstraction/Unfamiliarity
Consistent with an evolutionary conception of consumer behavior, the most concrete
forms of payment are experienced as being the most “real”, and therefore the most psychologically painful. The most concrete form of payment available to modern-day consumers
is the physical exchange of cash for goods. From there, the pain of paying decreases as
payment systems become more abstracted from the practice of direct physical exchange.
This reduction in the pain response associated with paying is correlated with an increased
likelihood that consumers will be willing to pay a given price for goods [82].
For example, in an experimental study, Mazar et al. find that the detection of subjective
pain experiences within the insular cortex is directly tied to payment aversion [83]. In a
separate study within the same paper, they find further support for this idea by directly manipulating affective pain perceptions through conceptual priming, finding that it reduced
participants’ willingness to pay.
Other research suggests that consumers tend to experience less pain or discomfort
and are more willing to pay a given price for goods when the purchase is made with a
credit card [84–86] or when spending currencies with no physical analogue, such as airline
points rather than cash [87]. Consistent with these findings, gamblers are much looser with
their money using poker chips (more abstract) rather than hard cash (more concrete) [88].
In general, paying by card has also been found to affect the perception of cost, making
it less salient and painful, and consumers generally spend significantly more when shopping with a credit card than when using cash [89]. The mechanism behind these differences
is readily apparent on an intuitive level: using a card to pay for goods simply does not feel
as real as parting with cash.
In recent work, consumers have been found to spend even more freely and experience
less subjective pain when using NFC payment technologies built into mobile phones and
smart watches rather than credit cards [90]. In such cases, the same general pattern appears
to hold: the more abstract and unfamiliar the payment system, the less real the payment
feels, and the more freely the consumer spends.
This is a crucial observation for phygital consumer experiences like the ones we are
examining here, which involve pairing digital payments with a physical product experience.
As we have seen, the classic example of seamless digital payments within a largely physical
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environment is Amazon Go. Similar payment systems have been piloted by Chinese
locations of Kentucky Fried Chicken, which allow users to pay for their meals through
facial recognition [91]. These payment structures take us a step beyond even the ease
of NFC payments described above, as no conscious attention to the payment process is
required at all. When the payment process is almost entirely detached from any kind of
physical act, its abstraction from the real-world exchange of physical assets will loom large.
It is worth noting that, on some level, all comparisons of value involved in the
exchange of goods are, in effect, symbolic. Even “cold hard cash” is an artifice, a representation for spending power with no direct intrinsic value. Therefore, these effects may not be
solely attributable to abstraction, but also to (lack of) familiarity with the payment system,
meaning these findings may change over time. Nonetheless, the fact remains that, at least
for the time being, these new symbolic representations of actual currency are generally
valued less than the immediate currency itself.
4.2.2. Effects of Delayed Payment/Payment over Time
Alongside reductions in the perceived costs of payment, digital payment options also
allow for greater abstraction by separating the decision to pay away from the feeling of
having paid. For example, consumers are more likely to agree to a payment in the future,
reflecting what psychologists call the intention-action gap. In a clever demonstration of
this gap, Loewenstein et al. asked undergraduate participants if for ten dollars they would
be willing to dance to Rick James’ hit song “Super Freak” in front of all their classmates
in the school quad [92]. When asked to start dancing right then and there, few students
took him up on his offer. However, many more agreed if the dance was scheduled to take
place several days later. Perhaps unsurprisingly, most of those students who did agree to
perform in the future then went on to renege on the day of the event.
This is an entirely relatable finding: people agree to do things in the future that would
otherwise be unthinkable in the present moment. “Buy now, pay later” promotions dull
the pain of payment by muddying up the financial exchange of a purchase, such that
consumers “forgo” pain of payment [29], experiencing the burden when payments begin
to come due and not in the moment, when the payment decision is made. Digital payment
has led to a proliferation of such arrangements by making them far easier to facilitate.
For example, Kamleitner and Erki employ a longitudinal study to investigate the
impact of payment method on psychological ownership over time [93]. They find that
cash payers report higher levels of immediate psychological ownership than card payers, a
difference which diminishes over time. Other research has found that paying with credit
cards as opposed to cash is associated with seeing products in a more positive light overall.
In sum, as payments become more abstract, consumers spend more freely, become less
psychologically impacted by them, and feel more attached to the goods they buy.
4.3. The Phygital Advantage
This review of the literatures on the psychology and neuroscience of the product experience and pain of paying provides the necessary context on which to build a compelling
theory of phygital marketing’s potentially significant impact. It suggests that the power
of phygital marketing may stem specifically from the relationship involved between the
cultivation of elevated product attachment through direct product experience and reduced
pain of payment due to digital payment technologies. As we have seen, the prospect is that
the integration of these media can provide the best of both worlds for consumers: the ease
and seamlessness of digital payment, with the tangibility and personability of physical
product experiences.
While general excitement about these developments is warranted, the sheer diversity
of ways in which physical and digital components may be integrated makes it difficult to
judge phygital as a monolithic category. Without narrowing in on specific combinations of
product experiences and payment methods, it will be difficult to evaluate questions about
its impact on the consumer experience, purchase likelihood, brand perception, etc. For
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these reasons, we have committed to focusing on the pair of ideal types described above,
which represent a large proportion of possible cases. In both cases, the reduced transaction
costs of digital purchasing are combined with a (real or simulated) in-person experience,
compensating for the weaknesses of either model.
By combining the visceral connection with consumer goods experienced through
in-person interaction with the reduced pain of payment facilitated by digitization, phygital
marketing creates an environment that will often increase the probability of purchase for
consumer products.
5. Additional Dimensions of Phygital Impact: A General Framework
In the remainder of the paper, we situate the dynamics of phygital marketing that
have been our focus so far within the larger decision-making process undertaken by retail
consumers at the point of purchase, highlighting important contributions to this literature
as we proceed. As we have seen, the decision-calculus undertaken by such customers
involves consequentialist calculation of the anticipated “gains and pains” of buying goods.
While our attention has so far been focused on the relationship between consumer product
attachment and the general phenomenon of “pain of paying”, we survey work on several
additional considerations that enter into that broader process here. Taken together, these
considerations culminate in a more general theoretical framework grounded on a review
of primary and secondary research findings from consumer psychology and consumer
neuroscience to explain the potential power of phygital marketing experiences, account
JTAER 2021, 16, FOR PEER REVIEWfor their unique value, and provide a platform for future research. The elements of this11
framework are illustrated in Figure 1.

Figure 1. Gain/Loss Calculation Factors.
Figure 1. Gain/Loss Calculation Factors.

5.1. Anticipated
Costs
of Paying”).
The relevance
of(“Pain
phygital
marketing on these different dimensions will need to be
explored
in
order
to
understand
their importance
to the theoretical
mechanisms
we
We begin with a more fine-grained
analysisrelative
of the elements
contributing
to consumer
have
described
here. Furthermore,
although
our
relevant
suggests
that
calculations
regarding
the anticipated
costs
ofreview
buyingofgoods
andliteratures
of phygital’s
potential
increased
attachment
may beAs
the
primary
vehicle
driving
purchase
likeliimpact onproduct
them, when
applicable.
we
have seen,
these
costs increased
are described
in terms
of
hood
acrossofsectors,
identifying
the effectspsychology
of phygital marketing
on theseliteratures
other dimensions
the “pain
paying”
within dominant
and neuroscience
on conwill
be crucial
if we
are to research
gain a finer-grained
understanding
of when
and how
sumer
behavior.
Existing
suggests that
four main elements
(captured
onphygital
the right
marketing
is
most
effectively
implemented
within
different
retail
purchasing
environments.
hand side of Figure 1) contribute to such calculations, each of which may be comprised of
We
discussdimensions:
possible implications
technologies
indicated
multiple
abstractionofofemerging
payment phygital
method, marketing
physical effort
of purchasing,
cognitive effort of purchasing, and opportunity cost of purchasing. A description of each dimension along with lists of potential measurement variables, key questions, and relevant
resources are provided in Table 1.
5.1.1. Abstraction of Payment Method

J. Theor. Appl. Electron. Commer. Res. 2021, 16

2375

by existing research for most of the dimensions included below, raising possible ways that
they might be used to enhance perceived gains or reduce perceived pain of payment.
5.1. Anticipated Costs (“Pain of Paying”)
We begin with a more fine-grained analysis of the elements contributing to consumer
calculations regarding the anticipated costs of buying goods and of phygital’s potential
impact on them, when applicable. As we have seen, these costs are described in terms
of the “pain of paying” within dominant psychology and neuroscience literatures on
consumer behavior. Existing research suggests that four main elements (captured on the
right hand side of Figure 1) contribute to such calculations, each of which may be comprised
of multiple dimensions: abstraction of payment method, physical effort of purchasing,
cognitive effort of purchasing, and opportunity cost of purchasing. A description of each
dimension along with lists of potential measurement variables, key questions, and relevant
resources are provided in Table 1.
5.1.1. Abstraction of Payment Method
We start with the abstraction of payment methods. As we have already discussed,
consumers tend to be more willing to spend money as the payment method becomes
increasingly less concrete and direct. There are two main ways this abstraction from the
physical reality of exchange can occur.
First, differences in the “physical immediacy” of payment—i.e., deviations from the
physical exchange of cash—will have important consequences. As we have seen, even
the simple move from paying with cash to paying with a debit card results, on average,
in less reported pain of payment and increased spending [94]. Soetevent deploys a field
experiment involving charitable giving to further examine the implications of debit rather
than cash payments. He finds that respondents who are only given the option to pay
with cash are far more likely to participate, but pay far less than those in the “debit-only”
condition or those who pay with debit despite being given the choice to pay with either
method [95].
Furthermore, shifts in the “temporal immediacy” of payment can have similar effects.
Temporal immediacy is dictated by whether there is a time lag between receipt of a retail
good and payment for that good. There are two main ways this can occur.
First, when purchasers use credit or otherwise receive financing for the payment
of a good, it involves an increase in the duration of payment and reduction in the raw
amount paid at any given time. Researchers have repeatedly observed that consumers
who predominantly pay with credit cards spend more than those who pay with more
direct payment methods [88,96], though Hafalir and Loewenstein find that this effect is
predominantly confined to “convenience users” who do not carry debt [84].
Second, it can occur when something is paid for in advance or when payment does not
occur until some time after receipt of a good. Research suggests that one explanation for
this phenomenon involves time discounting—that is, the utility discounting of future gains
and losses relative to their present value. The literature on time discounting is huge and
nuanced, unearthing a range of significant findings. A range of experimental studies has
found that gains are discounted at a higher rate than losses, meaning that individuals are
often more willing to put off future payments than future gains [97–99]. Furthermore, research suggests that “small” outcomes involving relatively little value are discounted more
than “large” ones [97,98,100–103]. Finally, Prelec and Loewenstein demonstrate the role
played by mental “coupling” in influencing such outcomes. Specifically, they show that the
pain of paying can often be minimized when, psychologically, “consumption is decoupled
from payments (so that consumption does not evoke thoughts about payment)” [89].
In either case, the delaying of payment can impact the perceived pain with which it is
associated, and the emergence of digital payment methods has multiplied the possibilities
for such abstraction from physical exchange.
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5.1.2. Opportunity Cost of Purchasing
The amount of time it takes to complete a purchase can also contribute to increasing
pain of payment. For example, Gupta et al. find that consumers will regularly switch
retail channels from in-person to online/digital (or vice-versa) in response to the increased
pain of payment associated with waiting for a long period of time in order to complete
their transactions [104]. Furthermore, they express strong desires grounded in a utilitarian consumer ethos to see the implementation of technologies that will “help them
find products faster . . . and undertake a streamlined shopping experience, which reflects
their utilitarian, extrinsic shopping motivations” [105,106]. This is undoubtedly more of a
problem attending in-person shopping experiences, where the time spent going to the store
and physically shopping could be spent in other pursuits, a finding supported by survey
respondents, 70 percent of whom express dissatisfaction with the speed of the physical
retail experience [105]. The automated sensing technologies empowering cashierless payment
options like Amazon Go have the potential to significantly reduce pain of payment in this
respect by reducing or eliminating in-person wait times at the point of purchase.
5.1.3. Physical Effort of Purchasing
As in the case of opportunity cost, when the amount of physical effort involved in
completing a purchase increases, so too will the perceived pain of payment. For example,
it takes effort to get up and go to a store to purchase something. If it can be bought
and shipped from the comfort of one’s home, it will result in reduced pain of payment.
So-called “utilitarian” shopper types place particular importance on this dimension, in
large part calculating the value of their shopping experiences in terms of its efficiency,
including the ratio of shopping “effort” to output [106–108]. Other factors, including the
hedonic pleasures of the shopping experience [109–111] and (as we have seen) product
attachment forged through such in-person experiences may alter the calculus, but will do
so on different dimensions.
Phygital strategies involving the use of AR and VR to simulate the in-person shopping
experience offer the prospect of reducing anticipated pain of payment associated with
the physical strain of shopping. At the same time, they minimize deficiencies in terms of
product experience and interactivity that accompany most current approaches to digital
marketing and “at-home shopping”.
5.1.4. Cognitive Effort of Purchasing
The degree of cognitive “strain” required to complete a purchase will also contribute
to increasing pain of payment and can take two forms.
First, the complexity of the payment process itself can contribute to such a negative
emotional response. Process complexity can involve a range of different factors depending
on the context, and many consumers anticipate that the adoption of new payment technologies can lead to hassles and headaches [6]. If, for example, there are many steps to
complete, or if the consumer must enter their credit card number many times or sign many
documents before completing their purchase, research suggests we can confidently assume
that it leads to increased pain of payment. In a large, survey-based study of consumer preferences when it comes to making online purchases, Burke finds a strong preference across
product categories for systems that save billing and shipping information and facilitate
one-click ordering [106]. Similar findings abound in the literature on shopper “types”, with
those holding utilitarian tendencies placing heavy emphasis on the value of technological
ease of payment [6]. The degree to which these preferences are properly accounted for
within the purchasing experience will affect consumer decision-making both prior to and
at the time and point of purchase.
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Table 1. Anticipated Costs (“Pain of Paying”).
Dimension

Description

Measurement
Variables

Key Questions

Related Research

Abstraction of
payment
method

Does the purchase take
place through a direct
exchange of currency for
goods, or are there
vehicles for indirect
transacting involved?

Physical immediacy
(e.g., cash vs. debit
payment)

How does the physical means
of transacting affect purchase
likelihood and associated brain
function?

[94–96]

Temporal immediacy
(e.g., immediate
cash/debit vs.
credit/financing
payment; paying in
advance vs. paying
upon receipt of good or
service)

How does the temporal
separation of purchase and
payment (i.e., the degree of
“coupling”) during the process
of transaction affect purchase
likelihood and associated brain
function?

[84,87,89,96–
103,105,106]

Opportunity
cost of
purchasing

The amount of time it
takes to complete a
purchase (e.g., do
customers have to wait in
a real or virtual line?)

Average time to
completion of purchase

How does the real or
anticipated amount of time it
will take to complete an initial
purchase affect purchase
likelihood and associated brain
function?

[104,105,109,111–113]

Physical effort
of purchasing

The degree of physical
“strain” required to
complete the purchase
(e.g., does it take physical
exertion to search for
products or present them
for purchase?)

Time spent engaging in
physical vs. virtual
product search, extent
of physical labor
involved in act of
purchasing

How does the real or
anticipated amount of physical
effort it will take to complete a
purchase affect purchase
likelihood and associated brain
function?

[106,107,109,110]

Cognitive effort
of purchasing

The degree of cognitive
“strain” required to
complete the purchase

Process complexity

Social demands

How does the complication
and complexity of the
purchasing process affect
purchase likelihood and
associated brain function?
How does the amount of social
interaction involved in the
purchasing process affect
purchase likelihood and
associated brain function?

[6,80,105]

[6,114–116]

Second, social demands such as the requirement to speak to a cashier, deal with a
sales representative, or ask for help may in some cases increase pain of payment. Social
interaction is more challenging and “painful” for some individuals than others, and contextual factors may also affect the amount of pain consumers experience in the purchasing
environment. Meuter et al. report a strong desire among many consumers to “create a
shopping experience without the interference of sales staff,” in many cases preferring a
direct replacement of service staff with technological alternatives [115,116]. Similar findings
are presented in an extensive analysis conducted by Riegger et al., with a subset of subjects
reporting their distaste for “babbling” sales representatives who “bustle around” them but
lack the focused, streamlined purposiveness of modern search technologies [6]. As such,
the increasing popularity of self-checkout at major retailers such as Walmart, Target, and
CVS may be partly explained by the reticence of consumers to engage in the social niceties
required in the transaction environment. Further research will be required and the relative
popularity of self-checkout varies widely depending on a number of contextual factors
that make it difficult to generalize. Nonetheless, it stands to reason that, for at least some
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consumers, the social demands of purchasing involve increased pain of payment that may
be diminished through digital exchange.
Interestingly, the creation of interactive robotic or AR assistants to aid in the in-person
and online shopping experience may help to avoid some of the complications involved
in removing human individuals from the customer service experience. The development
of autonomous digital personas capable of helping customers but with whom they will
feel less social pressure or obligation could, for some customers, reduce the pains and
anxieties associated with the retail shopping experience while availing them of contact with
an approachable “human-like” assistant. Trials of these technologies using life-like robots
in Japanese retail settings have been received with enthusiasm, particularly among older
shoppers who often feel more comfortable engaging with AI robots who have simulated
human characteristics than others [117].
5.2. Anticipated Gains
At least three dimensions (captured on the left hand side of Figure 1) may predict
the anticipation of gains among retail consumers at the point of purchase. Two of the
three—perceived quality and product attachment—fall into the broad category of “product
appeal”, while a third, time to acquisition, will often mediate product appeal through
mechanisms like time discounting. A description of each dimension along with lists
of potential measurement variables, key questions, and relevant resources are provided
in Table 2.
Table 2. Anticipated Gains.
Dimension

Product appeal
(perceived
quality)

Description

Consumer beliefs about a
product’s level of quality

Measurement Variables
Consumer beliefs about a
product’s intrinsic qualities
(e.g., “intrinsic quality”
dimensions might include
perceived attractiveness,
durability, functionality, etc.)
Consumer beliefs about
product reputation and
associated effects (e.g., what
do others think about the
product and what will
owning the product lead
others to think about me?

Key Questions

Related
Research

When, for whom, for what types
of products, and to what extent
do consumer beliefs about a
product’s “intrinsic qualities”
affect purchase likelihood?

[118–124]

When, for whom, for what types
of products, and to what extent
do consumer beliefs about
product and/or brand
reputation affect purchase
likelihood?

[122–124]

[15,47,105,
125–127]

[128–130]

Product appeal
(product
attachment)

The extent to which a
given means of
showcasing the product
provides consumers with
experiences that generate
product attachment or a
sense of “psychological
ownership”

Consumer attachment levels
as evidenced by, e.g.,
self-report, willingness to
exchange for a product of
equal perceived quality,
increased valuation relative
to pre-exposure levels

For a given level of perceived
product quality, how (if at all) do
different types of pre-purchase
“exposure” to the product (e.g.,
image vs. video vs. AR/VR
interaction vs. first-person use)
affect product attachment and
purchase likelihood? How are
these effects mediated by
product and customer type
and/or time to acquisition?

Time to
acquisition

The length of time a
customer must wait
between completing the
transaction and receiving
the good or service

Consumer beliefs about time
to product acquisition after
completion of initial
transaction

How does the anticipated time
to product acquisition affect
purchase likelihood? How are
these effects mediated by
product and customer type?
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5.2.1. Product Appeal (Perceived Quality)
The first, and in many cases most important, dimension affecting consumers’ anticipated gains at the point of purchase is the perceived quality of the product itself. Though
there are potentially many more ways the research on this category might be broken down,
we have settled on two main subdimensions here.
The first, “consumer beliefs about a product’s intrinsic qualities” reflects the specific
virtues of the product itself, including elements such as its perceived attractiveness and
style, durability, functionality, etc. The “intrinsic qualities” of different products will clearly
be subject to dispute and their measurement will be heavily dependent on the nature of
the product. Nonetheless, it is important to differentiate the specific qualities of products
and their impact on the likelihood a consumer will purchase them from the attachment
generated through their presentation via marketing appeals and consumer exposure. For
example, Sun et al. distinguish four key features of product quality for consumers in
the fashion industry. They include, in descending order of significance: style, durability,
color, and sustainability [118]. Multiple studies identify product quality as a competitive
advantage in the marketing of manufactured goods [118–121], while Handfield et al. find
that improvements in product quality over time are increasingly necessary as globalization
drives a growing consumer demand for quality products [119].
In addition to the “consumer attachment” effects described above, phygital marketing
involving simulated in-person experiences holds potential to influence consumer judgments about product quality. Assuming AR/VR technologies are sufficiently robust, they
may be deployed to help companies expose the specific qualities of a product and to differentiate their product from those of competitors. For example, Wedel et al. argue that these
technologies can play a key role in helping to contextualize the real-world use of products
by “showing it being used in a (desirable) virtual context” [116]. As we have seen, there
is reason to believe that direct interaction with realistic product models can garner more
interest and will often generate greater product enthusiasm than exposure to conventional
documents, images, or videos. Furthermore, the ability to directly inspect products rather
than have them shown to the customer in ways that cast them in the best possible light
to benefit the seller can empower consumer confidence in their purchases. Alcaniz et al.
note that this effect can be empowered by the “multiple angle manipulation” of products
availed by VR and AR, relative to traditional two-dimensional marketing materials [108].
The second subdimension of perceived quality is “consumer beliefs about product
reputation and associated effects.” In many cases, the intrinsic qualities of a product may
impact its reputation. However, this category is solely focused on measuring what others
think about the product and what owning the product will lead them to think about
the owner. The importance of brand reputation is well-established within the marketing
literature, though these effects may be more or less acute depending on the product
category. For example, although researchers find that consumers exhibit diminishing
price sensitivity as brand reputation increases, the magnitude of these effects is highly
dependent on product category [122]. Furthermore, across categories and countries brand
credibility has been found to have a particular impact on those who place a high value on
ingroup membership (“collectivist consumers”) and those with a particular aversion to
uncertainty [123]. In a particularly noteworthy study by Rindova et al., researchers find that,
other things being equal, brand prominence, as measured by brand and product affiliation
with favorable media coverage and celebrity endorsement, “contributes significantly to the
price premium associated with having a favorable reputation” [124]. One way that phygital
marketing may enhance product appeal on this dimension is via the ability of consumers to
share product experiences with others in an online setting. For example, sharing the virtual
first-person experience of a product with others via digital communications or social media
from the comfort of their homes or while on the go has the potential to attract considerable
product interest. To the extent these experiences proliferate and leave favorable impressions
on those exposed to them, they will provide one more tool in the marketer’s arsenal by
which to enhance product reputation.
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5.2.2. Product Appeal (Product Attachment)
Our review of relevant literatures has suggested that product attachment is primarily
a product of exposure to good through marketing and other experiences prior to purchase.
Specifically, it is determined by the extent to which a given means of showcasing the
product provides consumers with experiences that generate product attachment or a sense
of “psychological ownership”. These factors might be measured in a range of ways,
including self-reported attachment levels, the willingness of customers to exchange the
product for a product of equal perceived quality, and/or the extent to which their valuation
of the product increases relative to pre-exposure levels. Much of this paper has already
been dedicated to reviewing how phygital marketing impacts product attachment levels,
meaning no further discussion of such potentials is required here.
5.2.3. Time to Acquisition
Finally, the length of time a customer must wait between completing a transaction and
receiving the product will undoubtedly affect the anticipated gains from purchasing it. Due
in considerable part to many of the “time discounting” factors described above [101,106],
consumer beliefs about the time it will take to receive a product after completion of the
initial transaction will often mediate the overall appeal of the product, and long wait
times can in some cases lead to preferences for one product over another. Dedicated
studies confirm these suspicions. In survey-based studies by Ma [128] and Cao et al. [129],
researchers find that shipping time has a significant impact on consumer perception of
products and customer satisfaction. In another study, Huang et al. find that, in cases where
retailers specify a threshold purchase amount that must be surpassed in order to receive
free shipping, consumer’s willingness to pay is significantly impacted by the timeliness of
shipment [130]. The introduction of phygital technologies may moderate these anxieties in
some cases in at least two possible ways.
First, the proliferation of digital sensing technologies empowering cashierless purchasing during in-person shopping may ultimately help preserve the viability of brickand-mortar outlets through their impact on overhead costs at these locations. This may
in some cases help reduce the time to acquisition of purchased products, at least in cases
where maintaining in-store inventory remains a priority or shipping networks facilitate
more rapid movement of goods to in-store locations than to personal residences.
Second, simulated in-person product experiences may help to ease some of the anxiety
associated with waiting for product arrival by providing customers with virtual exposure
to the product prior to receipt. These effects will vary depending on the product and
further research into them is necessary if they are to be confirmed. However, there is reason
to believe that, at least in cases where part of the anxiety associated with delays between
purchase and receipt relate to a lack of consumer confidence in the quality of their purchase,
these technologies could help ease concerns.
6. Conclusions
Phygital consumer experiences provide marketers an opportunity to combine and
leverage the benefits of in-person shopping with digital payment in ways that are already
transforming the modern retail shopping environment. In this paper, we have conducted
an expansive review of interdisciplinary literatures on the psychology and neuroscience
of consumer purchasing behavior in order to explore the mechanisms that drive phygital
marketing’s revolutionary potential at the point of purchase. We have focused particular
attention on the large corpus of work indicating that in-person or “simulated in-person”
experiences can generate increased product attachment without sacrificing the reduced
pain of payment associated with digital purchasing. In the latter half of the paper, we summarized the findings of our review by developing a more general framework, describing
a range of consequential consumer decision-criteria and considering the implications of
phygital marketing technologies on these dimensions, as well.
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Future research into the impact of phygital marketing on retail consumer decisionmaking will require more direct investigation into the effects of specific phygital interventions in different contexts. As of yet, the proliferation of phygital experiences is insufficient
to support large-scale observational studies, meaning that experimental research may be
the best means of trying to understand the various dynamics of these emergent strategies.
We have indicated a range of key questions relating to the impact of phygital marketing on
consumer behavior that require further investigation in the tables provided above.
We hope that the theoretical justifications we have discussed here for introducing
phygital techniques into the digital shopping experience will help firms to understand the
dynamics involved and to make better decisions about the strategic role that such methods
can play in their own practice.
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