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Abstract. New retail fresh supermarket is an emerging supermarket service
model in recent years, consumer behaviour is its focused problem. Affected by the
COVID-19, panic buying of fresh food has become common, food waste and con-
sumer dissatisfaction increased. In addition, many design deficiencies also influ-
ence consumer gratification with fresh supermarkets. Thus, this study explored
the consumer psychology through questionnaires to ascertain the pain points of
consumers, establish a model of ideal supermarket intelligent shopping guide sys-
tems based on the data analysis of 733 valid samples. The results show that (1)
intelligent recommendation, product information and position search are essential
to behavioural intention, (2) technical support affects consumer attitudes through
the mediating effect of Compatibility and perceived ease of use, and ultimately
affects users’ behavioral intentions, (3) perceived usefulness and perceived ease
of use are mediate factors of the optimization of guide system with user’s attitude
and behavioral intention.
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1 Introduction

Consumers’ perceptions and demands for consumer pursuits are no longer focused
on price alone, but gradually extended to other diversified, higher-order, and holistic
attributes, especially physical space and experience (Helm, Kim, S. H., & Van Riper,
2020). Amazon in the United States and Alibaba’s Fresh Hema in China are the most
advanced new retail supermarkets in the world, which have pioneered the transforma-
tion of traditional supermarkets (Fannin, 2018). Ma proposes an operational concept that
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deeply integrates “online + offline” retail resources and empowers and upgrades tradi-
tional supply chain processes, such as design, manufacturing, marketing, and advocates
the implantation of this innovative model in the market (Du & Jiang, 2017). Specifically,
NewRetail has fourmajor features: channel integration, digitalization of operation, store
intelligence and personalization of products, provides a broader and precise operation
strategy for major stakeholders, reduces space and time costs, expands various potential
consumption behaviours and motivations of users, and achieves a more profound and
efficient consumer model innovation.

However, most of the present research is focusing on the macroeconomic model,
innovation and entrepreneurship, and few studies on the applicability of interactive
technologies to a specific field, especially taking the impact and changes caused by
COVID-19 into account. Therefore, this paper will take fresh food supermarkets as the
starting point to further dismantle and deepen the feasibility and design criteria of the
content and strategy of intelligent shopping guide system frommultiple perspectives, so
as to provide more insights into the new retail research field.

2 The Fresh New Retail and Shopping Guidance System (FNRSSS)

2.1 The Need for FNRSSS for Fresh Food Retailing

Fresh produce new retail focuses on the integration of multiple food-derived service
models, particularly for shopping+ dining, while complex and diverse service segments
require evenmore intelligent systems to support themwhen they are integrated. Asmajor
fresh food retail companies have practiced their new technologies to a certain extent,
they are trying to integrate AI, IoT, SaaS services, multimodal recognition, and other
forward-looking contents in the production, marketing, and consumption processes and
reach the expansion and innovation of consumption scenarios, emphasizing self-service,
experience, and unmanned supermarkets with senseless payment and intelligent storage.
Therefore, there is an urgent need for a shopping guide system that focuses on service
cues, touchpoints, and stories, helping users, retailers and other multi-stakeholders to
solve their pain points, and enhancing the service attributes from the front and back end.

The integration of emerging digital technologies into the front-end of physical super-
market services has been favored by major retail employers since the beginning of com-
puter application development and has been used in real business practices, including
fast checkout platforms, pathway fresh food section navigation, store layout and super-
market business inquiries (Kalnikaite et al., 2013). Most of the current software also has
incorporated recommendation systems, secure payments, etc. into the component design
(Lawrence et al., 2001). Nonetheless, there is a lack of sufficient multi-dimensional and
large-scale convergence in the new retail space to form technologies suitable for use
in new retail shops (Roussos & Moussouri, 2004; Teece, 2018). From the back-end
perspective, fresh produce smart shopping guide platforms can provide more accurate
digital control of all aspects of the supply chain, ensure long-term and stable service
quality output. Most new fresh produce retailers do not have further standardized plan-
ning and design of products or services, which leads to poor distribution and excessive
cost losses.
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2.2 FNRSSS Technology Implementation with a Focus on Theory

Any new technology needs to be conceptualized and laid out at a theoretical level, this
study adopt TAM as the theoretical root. The Technology Acceptance Model (TAM)
was first proposed by Fred D. Davis, that willingness to use depends on the individual’s
perceived usefulness and convenience (Davis, Bagozzi, &Warshaw, 1989), which eluci-
dates the determinants of new technology acceptance andprovides amore comprehensive
explanation of the process of consumer (Venkatesh, V., 2000).

However, current related research is inadequate. First, FNRSSS, as a disruptive and
innovative system, it will awaken higher user adoption intentions and engagement than
traditional retail information systems (Arts et al., 2011). Second, according to relevant
research, perceived ease of use and usefulness can be greatly influenced by technology
(BNgai et al., 2007), technical support elements are essential. Also, users’ trust in the
system is influenced by the perceived usefulness and convenience of the smart shopping
guide system and indirectly users’ purchasing behaviour. Nevertheless, as of yet, what
factors influence usefulness and convenience have not been determined. Third, new
retailing has more complex emerging content and variable attributes, the more specific
and disorganized consumermotivation to shop in the raw food supermarket in the context
of the new epidemic indirectly has a significant impact on purchase intentions, while the
traditional TAM model does not address the dynamic changes of the environment to be
fully applicable (Barman et al., 2021). Therefore, based on TAM, this study aims to fill
the missing breadth and depth of FNRSSS-related research at the theoretical level.

3 Research Question, Hypothesis

In conjunctionwith the literature review, based on the TAMmodel, the authors developed
a consumer acceptance model for the supermarket smart shopping guide system (shown
in Fig. 1). The model identifies several items as predictors of user acceptance of this new
technology. The definitions and interrelationships of the factors in the study model are
discussed.

3.1 Attitude Towards Adoption and Compatibility

The TAM model suggests that the determinant of intention to use is attitude (Davis
et al., 1989). Attitudes are evaluations and opinions of good or bad behaviour (Verma &
Sinha, 2018). The formation of intention to use depends on attitudes. Negative evalu-
ations reduce the willingness to produce the behaviour (Groß, 2018). Individuals who
have a high opinion of an intelligent shopping guide systemwill actively try to use. Com-
patibility is the degree of perceived alignment of a new technology with personal values,
experiences, and needs (Ozturk et al., 2016). It consists of the perception of whether a
technology is suitable for personal needs and lifestyle (Jaklič et al., 2018). Therefore, a
high level of perceived compatibility with individual needs and lifestyles will accelerate
their adaptation to new technologies (Schmidthuber et al., 2018). This will eventually
influence their attitudes and behavioural intentions. Thus, the author proposes the fol-
lowing research hypotheses: H1: Attitudes towards adoption has a favourable impact on
desire to use. H2: Compatibility has a favourable impact on attitudes about adoption.
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Fig. 1. Research-related models

3.2 Perceived Usefulness and Ease of Use

Davis et al. proposed that the perceived usefulness and ease of use of new technologies
influence attitudes (Davis et al., 1989). Perceived usefulness is the factor by which users
judge the extent to which a particular system can improve their work. Convenience
is a factor by which users assume how much effort is required of them to master a
particular technology, and users’ willingness to use technology becomes stronger when
they perceive it to be effective and convenient in improving their work performance
(Davis et al., 1989). Furthermore, if technology is easy to use, people will perceive it as
more useful. To put it another way, perceived ease of use affects perceived usefulness
(Gu et al., 2009). Thus, the authors proposes the following research hypotheses: H3:
Users’ perceived usefulness has a favourable impact on the attitude to adoption. H4:
Users’ perceived ease of use has a favourable impact on the attitude towards adoption.
H5: Users’ perceived ease of use has a favourable impact on perceived usefulness.

3.3 Technical Support

The rapid development of technology has significantly changed the way supermarkets
provide services to consumers (Cebeci et al., 2020). Consumers’ perceptions of the tech-
nological support will influence the extent to which they perceive new technologies to
be in line with their personal needs, i.e., compatibility. This technical support offers pro-
tection of customer privacy, updating of information, responsiveness to operations, etc.,
which in turn will affect the perceived ease of use. Thus, the relevant research hypothesis
was formulated: H6a: Technical Support has a favourable impact on Compatibility. H6b:
Technological support has a favourable impact on users’ perceived ease of use.
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3.4 Product Information

When individuals are confronted with new technology, they will judge whether to adopt
it or not based on the perception of whether it fits their needs, lifestyle, and experience
(Cheng, 2015). The product information provided by supermarkets will bridge the infor-
mation gap between producers and consumers (Jordan et al., 2004). Product specific
information such as price, sales volume, origin, calorie content, freshness, population,
and storage time are very important to consumers, especially duringCOVID-19when the
panic psychology among consumers is serious. Thus, the authors proposes the following
research hypotheses: H7a: Compatibility is positively influenced by product informa-
tion. H7b: Product Information has a favourable impact on users’ perceived usefulness.
H7c: Product Information has a favourable impact on the behavioural intention to use.
H7d: Product Information has a favourable impact on users’ perceived ease of use.

3.5 Intelligent Recommendation

Rapid global economic growth and an increase in per capita income have led to a greater
desire for convenience and less time to prepare meals at home (Vijaykumar et al., 2013).
In terms of smart systems as self-service technology, timesaving is also one of the main
benefits that users can see (Meuter et al., 2003). Intelligent recommendations, which
provide integrated services through household purchase volume calculations, personal-
ized recommendations, combination and matching to meet the needs of the consumers.
Thus, the relevant research hypothesis was formulated: H8a: Intelligent Recommenda-
tion has a favourable impact on users’ perceived usefulness. H8b: Intelligent Recom-
mendation has a favourable impact on the behavioural intention to act. H8c: Intelligent
Recommendation has a favourable impact on users’ perceived ease of use.

3.6 Position Search

As known from the previous section, technology needs to be compatiblewith the lifestyle
of the individual. Therefore, in response to the potential pain points of consumers when
shopping in supermarkets, the authors also proposes the idea of an addressable function,
which includes a series of designs such as the positioning of products on the shelves, the
design of the layout of each area of the supermarket, and the positioning function of the
companion location (Jalilvand & Samiei, 2012). Such services may affect the associated
perceived usefulness and convenience. Thus, the relevant research hypothesis was for-
mulated: H9a: Position Search has a favourable impact on users’ perceived usefulness.
H9b: Position Search has a favourable impact on the behavioural intention to act. H9c:
Position Search has a favourable impact on users’ perceived ease of use.

4 Research Methods

For the structure of themeasurementmodel, considering the nature of intelligent systems,
the researchmodel consisted of nine items (Product Information, Intelligent Recommen-
dation, Position Search, Support of Technology, Compatibility, Perceived Usefulness,
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Perceived ease of use, Attitude Towards Adoption, and Intentional Behaviour Towards
Use). To obtain clear attitudes and acceptance from users, a 6-point Likert scale was
used to score them. Respondents rated various ideas about the smart shopping system on
a scale of 0–6, representing “Fully disagree, do not agree, partly disagree, partly agree,
agreement and full agreement”. The target participants of this project were supermarket
shoppers. The authors distributed questionnaires on WeChat, Xiaohongshu and other
social media, and then collected data between February and April 2022. After excluding
individual anomalous samples that filled in too short a time or exactly the same answers,
a total of 733 valid questionnaires were obtained. All participants were from China,
with women accounting for about two-thirds of the population, and the participants
were mostly young and middle-aged people from large cities.

5 Analysis and Results of Data

The authors used SPSS 26.0 and AMOS 26.0 to analyze the data collected. It follows a
two process (Anderson & Gerbing, 1988). Firstly, the authors determined applicability
and effectiveness by judging reliability, the goodness of fit, convergent validity, and
discriminant validity. The authors judge interactions between the hypothetical items and
their magnitude by examining the relevant structural models.

5.1 Reliability and Validity Analysis

Theywere evaluated to determine the credibility and validity of the associated hypothesis
models. All the values of Cronbach’s α are from of 0.866 to 0.937, it demonstrates a
high level of internal consistency reliability of the questionnaire. In contrast, convergent
validity is measured by item factor loadings (k), CR and AVE. The (k), for all variables
were significant at over 0.6. The composite reliability (CR) for all variables was in the
range of 0.866 to 0.936. The AVE values were also exceeded 0.50 with all coefficients
exceeded the specified thresholds, indicating that the internal consistency of the variables
in themodel was high, thus indicating that the items in the questionnaire were reliable for
the hypothesized model. The items in this questionnaire are reliable for the hypothesized
model.

The discriminant validity test requires that the measure does not reflect other vari-
ables. The square root of the mean variance value has to exceed the correlation between
the construct and the other constructs. The square root is always greater than the degree
of correlation, that indicates that all variables have some degree of discriminant validity.

Structural validity is a measure of the degree of fit and requires that the coefficients
meet the relevant requirements. The authors assessed the following indices. The GFI
(Goodness-of-fit index) value was 0.938, the RMSEA (Root Mean Square Error of
Approximation) value was 0.032 and the CFI (Comparative fit index) value was 0.981.
These resultant values were all at standard levels and the model was close to a good fit.
This suggests hypothetical fits well with the data collected.
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Fig. 2. SEM result.

5.2 Hypothesis Test

Each of the 17 hypotheses mentioned above was tested using SEM. The associated R-
squared and paths demonstrate the degree of support for the hypothesis model presented
by the relevant data. The R2 and path coefficients show in Fig. 2 clearly reflect the
existence of the certain influence relationship between the variables. According to Cohen
(1998), R2 (≥ 0.01) has small explanatory power, R2 (≥ 0.09) has medium explanatory
power, and R2 (≥ 0.25) has strong explanatory power. In this model, the R-squared of
compatibility, perceived usefulness, perceived ease of use, attitude towards adoption, and
behavioural intent of use ranged from 0.265 to 0.357, which can indicate the explanatory
power is high.

It is worth noting that the R2 of product information to compatibility is 0.379, which
means that product information explains 37.9% of the variance of the compatibility
variable. In addition, intelligent recommendation also a high effect on perceived ease
of use at 29.9%. Product information, intelligent recommendation and addressability
have an impact on users’ attitudes and intentions to use, not only through the mediating
effects of perceived ease of use and perceived usefulness. And they also influence users’
intention to use.

5.3 Questionnaire Other Information

The questionnaire asked consumers preference for the form of smart shopping guide
system and found that most chose the smart shopping cart (37.0%), followed by the cell
phone app (28.8%), and then the smart shopping guide screen, while the least chose
the smart robot (11.4%). An open-ended question also set up to ask about consumers
needs and ideas for the shopping guide system and found that many users mentioned
the personalized services (e.g., providing special services for elderly users, disabled and
children), as well as some specific services like bluetooth connection, companionship
service, human guide calling service and intelligent delivery.

Customers also show strong interest in product information (e.g., price ranking of
similar products, allergen information, discount information, news about food safety),
intelligent recommendations (seasonal ingredients, shopping plan recommendations),
position search (product location, navigation guidance, intelligent planning of shopping
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routes), which are corresponding to the hypothetical model factors. Some customers also
mentioned the requirements for technical support, such as preventing automatic exit and
protect privacy. Considering convenience and avoid touch under COVID-19, some users
want to enjoy intelligent service like automatic weighing, self-checkout function and
face payment service.

In general, customers’ acceptance and demand for technological innovation is high,
the supermarket intelligent shopping guide system has strong practical application value,
and there is more room for improvement in supermarket services.

6 Discussion and Summary

6.1 Significant Discoveries

This paper is a contribution to the literature on new retailing by examining the factors
that influence the acceptance of supermarket intelligent shopping guide systems and
providing both theoretical and practical contributions.

In terms of theory building, this study incorporates technical support, product infor-
mation, intelligent recommendations, position search, and compatibility into the orig-
inal TAM model, to examine the determinants of supermarket consumers’ acceptance
of adopting an intelligent shopping guide system through empirical analysis, uncov-
ers the consumer expectations for new retail supermarkets during COVID-19 and what
supermarkets can do in the future to design a better experience for their users. In all, con-
sidering the complicated and changeable consumer psychology, the model assumptions
are comprehensive and valuable.

In terms of practical implications, the study proposes the following thoughts for
the optimization of user experience in new retail supermarkets: first of all, understand
the needs and lifestyles of consumers, so as to offer personalized services; meanwhile,
focus on the value of technology and provide technical support such as timely updating
of systems and information. Besides, offer a series of contents that are of interest to
them, such as price, sales volume, origin, applicable population, storable time, location
information, etc., which to help customers make purchase decisions. Last but not least,
integrating information and services, such as the comparisonof the same typeof products,
and recipes match. A variety of integrated services can help save users’ time and make
them have a better experience.

6.2 Limitations and Prospects

Since using a random sample of users fromChina, the results of this studymay be limited
to some extent for the applicable country. Another limitation of this paper is that this
study is based on the author’s assumptions about the functioning of intelligent systems.
What other factorsmay influence people’swillingness to use themand the extent towhich
behavioural intentions can be used to predict future behaviour are unknown. Moreover,
the world is in a rapidly changing technological environment. Evidence needs to be
collected if the relevant variable relationships between technical acceptance are to be
examined. Tracking individuals’ behaviours before and after they adopt a supermarket
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smart shopping guide system to gain a fuller understanding of behavioural patterns,
key factors and how these factors change over time. Longitudinal research designs are
therefore a potential avenue for future research.
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