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Abstract
AI technology has changed the retail shopping experience, with several supermar-
ket chains investing in cashier-free store formats. Using a real store, the present 
paper examines how the new technology impacts young consumers’ affective re-
sponses, including in cases of service disruptions. The results of an exploratory 
experiment (N = 151) indicate that compared to the traditional self-checkout su-
permarket, the cashier-free technology is well accepted by young consumers, who 
find it more empowering and exciting, more useful, easier to understand and use. 
Contrary to our expectations, consumers are not highly concerned about their pri-
vacy while using the cashier-free technology and have similar affective and behav-
ioural reactions to technical problems that may arise in the store. Implications for 
retailers who plan to invest in cashier-free stores are discussed.
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Introduction

“…technology can assimilate people while at the same time it isolates them;  
it can provide a sense of control and at the same time feelings of ineptitude;  

it can facilitate involvement and activity between people,  
while it can simultaneously lead to disconnection and passivity…”

(Bitner, 2001, p. 377)

The retail industry, and particularly the supermarket sector, has seen significant in-
novations in recent years with the introduction and application of several AI tech-
nologies. AI in this context is defined as “the application of self-learning and self-
upgrading systems, along with other technological support (e.g. big data, deep 
learning, vision sensors) in brick-and-mortar settings that enables a (fully- or semi-) 
checkout-free shopping experience and automatically charges consumers through 
their connected account(s)” (Cui, van Esch & Jain, 2021, p. 2).

Older technologies such as self-service checkout systems – machines that al-
low consumers to complete their own checkout and payment at the end of the shop-
ping trip, thus replacing the cash registry attendant – are by now considered a com-
mon part of a traditional supermarket format (GVR, 2020). The introduction of the 
“Just Walk-Out Technology” (JWOT) by Amazon in 2018 in their Amazon Go 
stores (Nishihara, 2018) dramatically revolutionised the industry by creating a new 
supermarket concept without a physical cashier system (cashier-free). JWOT is 
based on a combination of computer vision, deep-learning algorithm and sensors 
and completely eliminates the traditional checkout process (Amazon.com, n.d.). 
Through its sensors, JWOT automatically recognises if products are taken from 
or returned to the store’s shelves and keeps track of them in a virtual cart.

Following Amazon’s example, several retailers in Europe invested in similar 
technologies. In 2019, the Dutch supermarket chain Albert Heijn introduced an 
autonomous mini supermarket Albert Heijn to go (Clark, 2019), while Lifvs opened 
a series of unmanned supermarkets in remote rural areas in Sweden (Phillips, 
2020). In 2019, the Portuguese retailer Jeronimo Martins launched Pingo Doce & 
Go Nova (ESM, 2019). The technology behind this new concept is a mix of Near 
Field Communication (NFC) and computer vision (Outsystems, n.d.). After install-
ing a smartphone application, customers can enter the store by scanning a QR code. 
Once inside the store, the NFC technology allows consumers to scan the products 
that they want to buy, using their phone, and place the goods in their basket. Those 
are stored automatically into a virtual shopping cart that can be paid instantly, 
through the credit card associated with the application, without waiting in a queue 
or going through a physical cashier registry.
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Besides reducing costs and increasing profitability for the retailer (Chuawatch-
arin & Gerdsri, 2019; Kumar, Ramachandrana, & Kumar, 2021; Inman & Nikolo-
va, 2017; Meuter, Bitner, Ostrom, & Brown, 2005), these technologies aim to en-
hance the grocery shopping experience for customers through delivering 
consistent service and saving time in the usually lengthy checkout process (Bitner, 
2001). This is important, as the shopping experience itself is key in attracting con-
sumers and increasing revenues for the retailer (Yakhlef, 2015).

The cashier-free store format is a trend that is expected to continue, with the 
majority of supermarkets presenting similar technology concepts, prioritising the 
consumers’ desire to reduce checkout time through the application of technology 
(Portell & Ghandi, 2019). However, investment in these technologies is high (Du-
prey, 2019). As such, it becomes critical to understand the consumers’ response to 
this changing shopping environment. A positive checkout experience leads to high-
er customer appreciation of the shopping experience, contributing positively to 
satisfaction and loyalty (Hasan & Mishra, 2015).

The present exploratory study aims to understand consumers’ perceptions and 
emotions around this new format of the supermarket checkout process. As such, 
it answers the call and addresses a research gap highlighted by Kumar, Ramachan-
dran and Kumar (2021) and by Ameen, Hosany and Tarhini (2021) to address the 
‘customer unknowns’ in consumers’ interaction with automated services. These 
unknowns include the impact of the new technology on the (mixed) emotions ex-
perienced by consumers while interacting with the technology, how and if these 
emotions impact behaviour and purchase decisions, and the impact of consumers’ 
privacy concerns in their behaviour and interaction with the technology. More spe-
cifically, the present paper aims to answer the following question: is there a trade-
off between the increased efficiency of the new high-tech/low-touch cashier-free 
checkout process and consumers’ positive experience during shopping?

To address this question, we examine four dimensions of consumers’ percep-
tions and emotions that can inform the shopping experience: overall perceptions 
of the ease and usefulness of the cashier-free technology, positive and negative 
emotions during the shopping experience and finally, emotional and behavioural 
reactions to a service interruption. Overall, we hypothesise that compared to a tra-
ditional self-checkout process, the cashier-free technology will be easier to use and 
will generate more positive emotions. However, we hypothesise that the low-touch 
character of the cashier-free technology will instigate negative emotions such as 
loneliness and frustration; feelings that will be more pronounced when faced with 
a problem inside the store.

More specifically, using the Technology Adoption Model (TAM; Davis, 
Bagozzi, & Warshaw, 1989), we consider consumers’ perceptions on the ease of 
use and usefulness of the new technology. We hypothesise that consumers experi-
ence the cashier-free store as easier to use and more useful, compared to the tra-
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ditional self-checkout format (H1). Moreover, as the technology is still new and 
allows customers to take control of their in-store experience, we hypothesise that 
the cashier-free store will induce more positive feelings of excitement and empow-
erment (H2). At the same time, as this AI retail technology is likely to exacerbate 
consumers’ privacy concerns (Grewal, Gauri, Roggeveen, & Sethuraman, 2021), 
we expect consumers to feel more strongly that they are being observed while in 
the store (H3a). Finally, a central characteristic of the cashier-free store is the ab-
sence of human presence and interaction. This loss of human connection is likely 
to be detrimental to a positive in-store experience, as there is a preference for hu-
man over technological interaction (Dabholkar & Bagozzi, 2002; Walker, Craig-
Lees, & Francis, 2002), and consumers tend to find technological interactions less 
meaningful and less enjoyable (Curran & Meuter, 2007). As such, we hypothesise 
that consumers in a cashier-free store environment are likely to experience more 
loneliness and even helplessness, especially when encountering a service problem 
(H3b). In a self-service context, customers tend to hold machines to a higher op-
erating standard than humans, are less tolerant of machine failures (Chen, Mohan-
ty, Jiao, & Fan, 2021) and are more likely to blame failures on the company rather 
than on themselves (e.g. for pushing the wrong button), thus eliciting anger (Fol-
kes, 1984). When a service failure takes place in an environment with reduced hu-
man presence, we hypothesise that consumers’ negative reactions will be ampli-
fied: the consumers may experience a heightened sense of frustration and 
abandonment, with more intense feelings of anger (H4a) and thus will be more 
likely to “punish” the retailer with diminished re-patronage intent (H4b).

In-store Experience and Consumer Emotions
In their seminal paper on the Experience Economy, Pine and Gilmore (1998) high-
lighted the importance of innovative design, excellent marketing, and efficient de-
livery as the drivers of customers’ experience. Customer participation has a key 
role in this experience, as the active interaction constructs and influences the ex-
perience itself (Pine & Gilmore, 1998). The connection between the customer and 
the business further enhances the experience, particularly in instances in which 
consumers are impressed by the shopping process and hence retain positive and 
long-term memories of this experience. Furthermore, the in-store experience can 
serve as a strong differentiator for retailers (Terblanche, 2018).

Hasan and Mishra (2015) highlight the shopping experience as a key driver in-
fluencing shopping behaviour in retail stores. This is also emphasised by Yakhlef 
(2015) who concludes that it is an instrumental factor in attracting consumers and 
increasing revenues. Satisfaction with the shopping experience increases referrals, 
profitability and even shareholder value (Anderson, Fornell, & Mazvancheryl, 
2004; Anderson & Mittal, 2000). A factor that contributes to a positive shopping 
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experience is the checkout process itself: a positive checkout experience makes 
customers appreciate their shopping experience more, positively contributing to 
satisfaction and loyalty (Lyu, Lim, & Choi, 2019). Thus, the cashier-free checkout 
process has the potential to become a key ingredient of the customer experience 
and a source of positive interactions.

However, in some cases, technologies such as the self-service checkout can 
create negative customer experiences, as these new systems might not be easy to 
understand (Demirci Orel & Kara, 2014). Chuawatcharin and Gerdsri (2019) high-
light the role of the perceived ease of the use of the new retail technology in influ-
encing attitudes which, in turn, influence the behavioural intention to use the tech-
nology. In the retail environment context, customer satisfaction has been found to 
be strongly driven by customers’ emotions. This is pivotal, as satisfaction is a strong 
predictor of re-patronage intentions (Terblanche, 2018). Positive emotions are found 
to influence satisfaction more strongly than negative emotions (Rychalski & Hud-
son, 2017). Thus, eliciting positive emotions in the in-store experience becomes 
important in the long-term success of the retailer.

Methodology
A between-subjects online experiment was conducted among 151 graduate stu-
dents (Mage = 22.4, SD = 1.98; Female: 65.6%) who participated in exchange for 
course credit. Participants were randomly assigned to one of two experimental 
conditions: (a) cashier-free checkout and (b) traditional self-service checkout tech-
nology. In both types of conditions, the questions focused on a real supermarket 
chain that is very well known and offers both types of stores, to allow for direct 
comparison without confounding effects.

In both types of conditions, the respondents were asked to indicate how fre-
quently they visit the respective store (cashier-free or traditional, depending on the 
condition). The respondents who indicated “never” in either condition were termi-
nated. All the respondents reported their perceptions regarding the ease of the use 
of the respective technology (cashier-free vs traditional self-checkout) and other 
functional benefits, such as: time-saving, easy to understand or likely to make mis-
takes or need assistance, as well as a range of positive and negative emotions elic-
ited by their experience in the store.

Finally, the respondents were presented with a hypothetical scenario of a prob-
lem encountered in the store and were asked to report their reaction to this service 
disruption. Specifically, they were asked to rate their anger level, ranging from an-
noyance to rage. The scenario was the following: “The only thing you really want 
right now is a strong coffee. You can’t wait to taste it, especially since you haven’t 
had one all day, and you’re dying for a cup of coffee. It’s your reward for studying 
so hard. You enter [respective store] and walk to the coffee machine and you are 
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so excited to finally get the coffee you’ve been dreaming of. You put your cup in 
the designated space and press the button. But nothing comes out. You press the 
button again, but again, nothing comes out. The machine is broken!”

Results

Ease of Use, Usefulness and Other Functional Benefits

Confirming our first hypothesis (H1), compared to the traditional self-checkout (M 
= 4.06, SD = 1.04), respondents found the cashier-free store format easier to use 
(M = 4.68, SD = 0.71, t(138) = -4.289, p = 0.000). Similarly, the cashier-free store 
format was described as more useful (M = 4.57, SD = 0.78) and easy to understand 
(M = 4.57, SD = 0.84) than the traditional store self-checkout (M = 4.24, SD = 0.98, 
t(147) = -2.291, p = 0.023; M = 4.10, SD = 0.78, t(147) = -3.052, p = 0.003, respec-
tively). Similarly, respondents reported being less likely to make mistakes (M = 
1.90, SD = 1.09) or to require assistance (M = 1.65, SD = 1.01) when using the ca-
shier-free technology rather than the traditional self-checkout (M = 2.29, SD = 1.19, 
t(149) = 2.094, p = 0.038; M = 2.19, SD = 1.11, t(149) = 3.100, p = 0.002, respec-
tively).

It is interesting to note that, despite assuming that a key benefit of the cashier-
free store format is saving time in the checkout process, the respondents did not 
report significant differences in this respect. The cashier-free store (M = 4.26, SD 
= 0.77) was equally highly rated in terms of time saving as the traditional self-
checkout (M = 4.05, SD = 1.31, t(138) = -1.365, p = 0.174).

Table 1.  Summary of t-test results regarding the ease of use and other functional 
benefits 

Self-checkout Cashier-free

M SD M SD t-test df p value

Overall, I find […] useful in my daily 
life.

4.24 0.98 4.57 0.78 -2.291 147 0.023

Overall, I find […] easy to use. 4.06 1.04 4.68 0.71 -4.289 138 0.000

My interaction with the technolo-
gy of […] is easy to understand.

4.10 1.05 4.57 0.84 -3.052 147 0.003

Using […] saves my time. 4.05 1.13 4.26 0.77 -1.365 138 0.174

I make errors when using […]. 2.29 1.19 1.90 1.09 2.094 149 0.038

I need to ask for assistance when 
I walk into […].

2.19 1.11 1.65 1.01 3.100 149 0.002
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Positive and Negative Emotions

Supporting our second hypothesis (H2), compared to the traditional self-check-
out (M = 3.77, SD = 0.85), the respondents in the cashier-free store format were 
more likely to describe feeling “good” during the shopping experience (M = 
4.35, SD = 0.73, t(149) = -4.439, p = 0.000). Similarly, the respondents in the 
cashier-free store format reported feeling more empowered (M = 3.39, SD = 
1.11) and excited (M = 3.24, SD = 1.14) than in the traditional store self-checkout 
(M = 2.65, SD = 1.12, t(149) = -4.092, p = 0.000; M = 2.57, SD = 1.07, t(149) = 
-3.698, p = 0.000, respectively).

On the contrary, we find no support for hypotheses H3a and H3b, as there 
were no significant differences in terms of negative feelings experienced. Re-
spondents in the cashier-free store format did not report significantly different 
levels of feeling observed (M = 2.54, SD = 1.32), lonely (M = 1.69, SD = 0.82) 
or helpless (M = 1.64, SD = 0.92) in the store, compared to those in the tradi-
tional checkout condition (M = 2.20, SD = 1.15, t(141) = -1.677, p = 0.096; M = 
1.81, SD = 1.01, t(149) = 0.768, p = 0.444; M = 1.61, SD = 0.90, t(149) = -0.211, 
p = 0.833, respectively).

Service Disruptions: Emotion and Behaviour

Contrary to our fourth hypothesis (H4a), the cashier-free store format did not 
induce stronger negative reactions in the case of a service disruption. Respon-
dents in the cashier-free store format reported similar anger levels (M = 2.01, 
SD = 0.74) to those of the respondents in the traditional checkout condition  
(M = 1.97, SD = 0.66, t(149) = -.344, p = 0.731).

Table 2.  Summary of t-test results on behavioral responses to a service disruption

Self-checkout Cashier-free

M SD M SD t-test df p value

I wouldn’t know what to do. 2.01 1.245 1.81 1.083 1.086 149 0.279

I would continue my shopping trip 
without a coffee.

2.62 1.435 2.24 1.409 1.657 149 0.100

I would make a complaint in the app. 1.25 0.707 1.35 0.695 -0.823 149 0.412

I would leave the store without buying 
anything.

2.52 1.28 2.74 1.492 -0.956 141 0.341

I would ask one of the employees for 
help.

4.15 1.087 4.38 1.093 -1.256 149 0.221

I would ask the security guard for help. 2.59 1.581 3.29 1.578 -2.707 149 0.008

I would be willing to shop at the store 
again.

4.37 0.894 4.42 0.884 -0.342 149 0.733
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Additionally, consumers’ expected behavioural responses to the service dis-
ruption produced no significant difference between the two conditions, with 
only one exception (Table 2) (H4b). For instance, respondents in the cashier-free 
store format reported being equally likely to return to the store in the future 
following the negative incident (M = 4.42, SD = 0.88) as respondents in the tra-
ditional checkout conditions (M = 4.37, SD = 0.89, t(149) = -0.342, p = 0.733). 
Similarly, the respondents in both the cashier-free (M = 4.38, SD = 1.09) and 
traditional self-checkout conditions (M = 4.15, SD = 1.09, t(149) = -1.256, p = 
0.211) were equally likely to ask an employee for help. However, the respondents 
in the cashier-free store format were more likely to also ask the security guard 
for help (M = 3.29, SD = 1.58) than in the traditional checkout conditions (M = 
2.59, SD = 1.58, t(149) = -2.707, p = 0.008).

Discussion and Conclusion
The present study has explored the impact that new AI technology, and specifi-
cally the cashier-free store, can have on customer’s affective responses in a super-
market environment. The results of the study indicate that consumers regard the 
cashier-free checkout as easier and more useful than the traditional self-checkout 
format. Surprisingly, they do not perceive it as more time-saving. The cashier-free 
checkout elicits stronger positive feelings of excitement and empowerment, while 
it does not elicit more pronounced negative emotions, such as loneliness, helpless-
ness or of being observed. Additionally, we find that – contrary to our expectations 
– in the case of a service disruption, the respondents’ affective reactions are simi-
lar, with the respondents in both conditions reporting similar levels of anger, but 
also willingness to return to the store in the future.

Perceptions of the ease of use and usefulness are strong predictors of the ac-
ceptance of a new technology, according to the Technology Acceptance Model 
(Davis et al., 1989). As such, it indicates that the cashier-free store format is high-
ly accepted by respondents, with positive implications for retailers who are con-
sidering investments in this store format. Despite the fact that this technology is 
new, the respondents report feeling very at ease with it and find it easier to use and 
understand, and also more useful overall. A surprising finding is that it is not per-
ceived to save time during shopping, even though this benefit is considered a main 
driver for retailers. It is likely that consumers underestimate the time that they 
typically spend in the store, or that indeed having to scan each item separately 
makes the shopping visit feel equally lengthy. It is also possible that even though 
the total time spent in the store may be the same, the level of the ease of the expe-
rience outweighs any time savings, and thus results in more positive perceptions 
of ease and usefulness for the cashier-free store format overall. For retailers con-
sidering including the cashier-free format in their portfolio, focusing on the ease 
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of use and usefulness may prove better avenues than highlighting the time-savings 
when trying to incentivise customers to visit the store.

The consumers were more likely to feel more empowered and excited about 
their shopping in the cashier-free store format. This may be driven by the unique-
ness of the technology, which is still new and thrilling. This finding corroborates 
similar conclusions by Cui et al. (2021), who found increased excitement in the 
cashier-free shopping environment. As positive emotions in the shopping environ-
ment have been linked to higher satisfaction and loyalty, the more heightened pos-
itive emotions registered by the present study are very encouraging for retailers 
about to invest in this technology.

Equally encouraging is the lack of more pronounced negative emotions. Of 
special interest is the finding that respondents did not feel more ‘observed’ in the 
cashier-free environment. This might indicate that younger consumers might not 
be strongly concerned with privacy issues related to this kind of technology. Re-
tailers can focus on these positive emotional responses when trying to attract con-
sumers, as the shopping experience promises to be more exciting and empowering.

Finally, a service disruption does not seem to elicit disproportionately more 
negative emotional reactions in the cashier-free store format. This may stem from 
the fact that the increased perceived control that the technology allows for enhanc-
es their tolerance for frustration (Skinner, 1996). However, it is important to high-
light an important difference in consumers’ responses in this service failure con-
text. The respondents in the cashier-free store condition were more likely to ask 
a security guard for help with their service problem, even though the security 
guard’s job is clearly not to solve technical problems. This highlights the impor-
tance of having knowledgeable employees (regardless of their role) present in the 
space, rather than a high-tech store that seems to run on its own. This echoes Zhu, 
Nakata, Sivakumar, and Grewal (2013), who caution against fully automated and 
unstaffed stores. When faced with a service problem, consumers will instinctive-
ly reach out to the nearest human being. In order to ensure a positive shopping ex-
perience, retailers should invest in training all store employees on protocols for 
dealing with technical issues.

Limitations and Future Research
To our knowledge, this is one of the first studies that empirically test consum-
ers’ responses to this new retail technology using a real store. Despite the con-
tributions it makes to our understanding of customer perceptions and emotions 
of this technology, it has several limitations which lend themselves to further 
research.

The main limitation comes from the age of the sample used. Younger people tend 
to be more accepting of new technologies and to feel more at ease with digital ap-
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plications. Replicating the study with an older audience would give a better indica-
tion of how this technology is perceived more broadly. Issues of privacy, which did 
not seem to be more pronounced among the younger audience, may be more critical 
for an older target group. It would also be of theoretical interest to explore further 
where the younger consumers’ lack of privacy concerns stem from, for instance, 
general ease with technology and information sharing or the lack of understanding 
of how the technology works and the personal information that is collected.

Further research can focus on the outcomes of the positive emotions that were 
identified, including the impact on the average spending per trip and willingness 
to recommend the store. Additional avenues can also be explored by using a retail 
environment other than a supermarket, such as a clothing retailer.
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