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Abstract 

New technologies are constantly introduced in our everyday life. Societies and people have reaped              
great benefits from integrating information technology into a plethora of societal and commercial             
functions. However, innovations are not unconditionally accepted by users. Since digital innovations            
constantly are introduced to aid us, there is an interest in understanding what factors would either                
influence us or make us prone to adopt new technologies. The main research question is to identify the                  
key influences, both positive and negative, within technology adoption. The scope was limited to              
Scandinavian supermarkets and the technology of adoption intention was the Smart Cart; a seamless              
approach to make your shopping experience easier. Through a value-based acceptance model (VAM),             
a quantitative survey was conducted to explore consumers, attitudes towards Smart Cart through the              
factors perceived usefulness (PU), perceived enjoyment (PE), perceived privacy risk (PPR) and            
perceived difficulty to use (PDU), in relation to the perceived value (PV) of the product which can                 
eventually lead to intention to adopt and use(IAU). The findings showed that perceived usefulness              
(PU) and perceived enjoyment (PE) demonstrated a strong positive correlation to potential users’             
perceived value (PV) of Smart Cart while perceived privacy risk (PPR) showed a weak negative and                
perceived difficulty to use (PDU) showed a medium-strong positive correlation to potential            
consumers’ perceived value (PV) of the product. Potential consumers’ perception of Smart Cart’s             
value (PV) showed a strong positive correlation with intention to adopt and use (IAU).   

 
Keywords: Digital transformation, Smart Cart, Technology adoption, Technology acceptance model          
(TAM), Value-based adoption model (VAM)  
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1 Introduction 

1.1 Background 

In the 1990s companies had access to a vast amount of funding for new information               
technology, which led to million-dollar investments in sophisticated software packages,          
websites, and other digital technologies (​Andal-Ancion, Cartwright & Yip, 2003​). These           
investments helped the companies to stay in the game alongside their competitors, that were              
making similar kinds of investments (​Andal-Ancion et al., 2003​). 
 
Firms from all fields started investing more and more in information system hardware,             
software, and telecommunication equipment (Laudon & Laudon, 2018). The primary          
objective here was to achieve a competitive advantage in the market by enhancing the firms’               
performance by using information technology. The second objective, that was intended to be             
achieved, was to better equip the firm by redesigning firms’ business operations so that they               
could take advantage of the emerging technologies (Laudon & Laudon, 2018). Digital            
Technologies that can include collaborative technologies, internet of things and mobile           
technologies can contribute to enhancing a company’s performance (Henriette, Feki &           
Boughzala, 2016). In an interview with Karin Lindström (2018, November 2),           
Akademibokhandelns CIO Anna-Lena Olsson said that digitalization in a firm could range            
from using the new techniques in businesses to logistical support and further to creating              
better experiences. It was all about ​creating better value for customers and using information              
technology in business practices could facilitate that objective (Lindström, 2018, November           
2). 
 
To implement technologies that will create better value for customers, there are a few things               
to take into consideration. What the retail market will look like in the future depends to a                 
large extent on consumer behavior and the ability of stores to adapt to the market. There is no                  
doubt that the most successful physical stores are the ones that are developing and              
implementing digitalization to create unique customer experiences ​(Lemon & Verhoef,          
2016)​. With the increased competition from e-commerce, classic brick and mortar shops need             
to find new ways to attract customers. According to Charles Ingene (2013), there are a few                
factors to take into consideration that have changed the landscape historically . Factors such              
as logistics and urbanization have contributed to the way retail is seen today, and will most                
likely continue to do so, and the technology has to change with the development in our                
society (Ingene, 2013).  
 
An example is how urbanization has affected retail stores in Sweden. The amount of retail               
stores decreased from 39 000 stores in 1950 to just 6 900 in 1997; although the amount of                  
bought goods increased immensely during this period of time (Kärrholm & Nylund, 2011).             
There are different areas where digitalization could be beneficial in retail to keep up with the                
ever-changing environment. Behind the scenes, IT-solutions help the boutiques keep record           
of their inventory, stay connected to their employees, using business intelligence to foresee             
trends eg. For the customers, there has been some changes in the shopping experience, aside               
from the resulting effects that come with a better-organized store due to IT-solutions. 
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The introduction of card payments simplified the shopping experience for customers.           
According to a survey from 2018 initiated by Riksbanken, 80% of the participants said that               
they used a bank card in their last purchase. Only two years earlier the amount was only 64%.                  
Even though cash payment has decreased, it is still pertinent in Sweden with 6 out of 10                 
saying they used cash in the last month (Riksbanken, 2018). When it comes to preferred ways                
of shopping, it is noticeable that self-scanning in commodity markets has increased during the              
last years. According to a survey done by Sifo, 6 out of 10 opted for a self-scanning solution                  
while shopping. Some boutiques allow the customer to scan their goods with their own cell               
phone. Only 2% said that they have used this function, however, 64% of the participants said                
that they were feeling positive about this solution (Visma, 2017).  

Figure 1.​            ​Self-checkout scanner (ICA, n.d.) 1

 
Even though new technologies are being introduced to simplify the shopping experience,            
non-technological methods are used in parallels, such as cash payments and conventional            
conveyor belt shopping. This could be explained by the Diffusion of innovation-model            
(Rogers, 2003). This model categorizes the population in 5 different groups where we have              
innovators​, who adapt to new technology quickly, followed by ​early adopters​, ​early majority​,             
late majority, ​and ​laggards​. The new innovation can harvest more market shares when more              
people adapt to new technology. Rogers (2003) argues that there are four ways of catalyzing               
new innovations: innovation by itself, time, how the innovation is communicated, the            
channels which are used and a social system. 
 
As far as the retail industry is concerned, it can be considered an ever-changing environment               
and new technology is steadily implemented in all kinds of functions. One such emerging              
technology is ​Smart Cart which allows the customers to have a comparatively easier and              
fun-filled shopping experience (Smartcart, n.d.). The Smart Cart will automatically register           
the goods you put in it and via inbuilt screen, your phone, or iPad you can complete your                  
payment. Besides the payment function, the customer has access to other functions as well              
while shopping. The customer can keep a grocery list in the application and general              
preferences, food recipes eg. and the application will guide you through the store depending              
on the inserted information. It offers intelligent shopping cart solutions for retail and grocery              
trade ​which can consequently update the shopping experience to the digital era (Smartcart,             
n.d.). 

1 ​The copyrights for the figure belong to the copyright owner. An email has been sent to request approval and 
currently awaiting response. 
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Figure 2.​             ​Smart Cart (smartcart, n.d.). 

 
The financial situation has changed since the 1990s and many companies do not have the               
same kind of investments at their disposal as they once had. As the companies have limited                
funding, they want to be extremely careful about where they invest and which new              
technology they choose (​Andal-Ancion et al., 2003​). The recent years have seen a number of               
initiatives taken by all types of companies to explore the new information technologies and              
their potential benefits (​Matt, Hess & Benlian, 2015​). The cost alone might not be the reason                
why businesses are reluctant to try new techniques. If there is a possible profit in               
implementing smart retail, surely businesses would be interested. However, this is solely not             
linked to a single factor, but a complex consolidation of both micro/macro-perspectives such             
as the maturity of the market as mentioned before with the diffusion innovation model. 

1.2 Problem Discussion 
As the funding has decreased and the screening process by companies for new technologies              
has increased, it has become more important to understand how the new technology, in this               
case the Smart Cart, will work and also to explore the benefits and challenges that the                
adoption of this new technology will likely present. Even when the new digital technologies              
are transforming all businesses regardless of their scale, limited consideration has been given             
to the potential upcoming challenges (​Heavin & Power, 2018)​.  
 
In this thesis, we try to understand the customer’s perspective in order to aid in enhancing the                 
company's profits. Afterall, the company can only make profit if their technology is actually              
adopted by the users. And the users will only adopt it if the technology is creating some kind                  
of value for them. And that's why we are trying to understand “ what factors will create value                  
for the customers so that they eventually adopt?”. If a company knows beforehand which              
factors work and which can pose a potential hindrance, they can work extra on those before                
launching the technology to make sure that customers adopt and the company can make              
profit. 

1.3 Goal 
With keeping the problem discussion in focus, the purpose of this thesis is to explore the                
factors that can have an influence on the customers intention to give the technology a chance                
and finally decide on using it. The identified factors can also be used as an aid by companies                  
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who are intending to introduce and implement this kind of technology. This study can also               
lead to better deployment of resources by companies as the identified factors can highlight              
the positives as well as the challenging areas that need to be focused on. Furthermore, this                
study can also contribute as a foundation in further research of Factors affecting technology              
adoption which can, in turn, provide organisations with tools to realize a smoother transition. 

1.4 Research Question 
Which factors can have an influence on the consumers’ intention to adopt Smart Cart in               
Scandinavian Supermarkets? 

1.5 Disposition 
This thesis is divided into three sections. The first section offers a literature overview of               
Digital Transformation, Questions about Data collection and privacy risks and finally of the             
Smart Cart. Then, it provides the conceptual model and the hypothesis for the study. The               
second section presents the methodology and the results. In the last section, the results of the                
research are discussed and eventual suggestions for future research are provided. 
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2. Theoretical Background 

2.1 Digitalisation and Digital Transformation 
The term digital transformation can often be given the same meaning as digitalisation, but              
experts stress the importance of separating them ​(Brennen & Kreiss, 2016)​. Digital            
transformation can differ depending on its context such as company, industry and field of              
application. Often, in the concept of digital transformation, more parts of the business are              
interwoven and affected compared to the digitalisation of an execution or process. I.e.             
behaviour change, skills development and other business activities. Essentially, digital          
transformation can be defined as the integration of digital technology in all parts of a               
company that leads to a change in how the company works and delivers value to its                
customers ​(Brennen & Kreiss, 2016)​. 
 
Digitalisation is thus defined as the process whereby we change our way of working and our                
structures whereas digital transformation is defined as the total influence it has on our society               
or in our organisation. 
 
In this context, digitalisation continuously has a huge impact on the retail industry and has               
initiated several phases of digital transformation. The deployment of e-commerce has           
changed the need for brick-and-mortar stores, yet it has its limitations (Piotrowicz &             
Cuthbertson, 2014). Online stores still have not been able to utilise all five senses of the                
consumer, thus making physical retail stores valuable in tailoring the consumer journey. This             
affects the role of the traditional in-store technology and creates a need for complex              
technology in physical stores and digital transformation in the retail industry (Piotrowicz &             
Cuthbertson, 2014). Specifically, there is a need for more interactive innovations rather than             
simple technology, like self-scanning, which merely aims to improve operational procedures. 

2.2 Privacy Risks 
In a period of rapid technological development, the question of personal integrity has become              
increasingly important. More than ever customer information is requested and provided to            
companies, which exposes the providing customer to greater privacy risks. Featherman,           
Miyazaki & Sprout (2010) state that financial and health-related services are especially            
exposed as they transmit and store a great amount of sensitive and confidential information.              
These risks may include, but are not limited to identity theft, financial fraud, phishing,              
stalking, hacking, etc. (Liao, Liu & Chen, 2011). Naturally, these potential privacy breaches             
leave room for customer concern with the possibility of inhibiting technology adoption (​Xu             
& Gupta, 2009)​. 
 
According to ​Kumar and Reinartz (2018)​, customer privacy concerns emerge from and can             
be divided into three primary dimensions. The company's ​collection method of customer            
information, the extent to which the customer can ​control this information, and the degree to               
which the customer possesses ​awareness ​of the company’s privacy condition and practice. 
These three sources of privacy concern can be heightened furthermore if customers worry             
about their information in terms of error, improper access and unauthorized secondary use             
(​Kumar & Reinartz, 2018)​. 

5 



 

 
Other than reducing the privacy risk, addressing the customers' privacy concern can facilitate             
technology adoption (Featherman et al., 2010). According to previously conducted research,           
there are two main counterweights to manage privacy concerns and reduce the perception of              
privacy risk (Featherman et al., 2010; Inman & Nikolova, 2017). 
 
One of such counterweights is business or brand credibility. New technologies are less likely              
to be adopted by customers, if the company behind the technology is deemed unsafe or               
untrustworthy. Therefore, reputable companies are perceived to have a competitive edge           
(Inman & Nikolova, 2017). Secondly, privacy-invading technologies increase privacy         
concerns, but can be outweighed if the benefit exceeds the sacrifice, i.e. the consumer values               
the technology to be worth the risk. This comparison is conceptually often regarded as a               
privacy calculus​ by researchers (Posner, 1981; Smith, Dinev & Xu, 2011). 

2.3 Smart Cart 
Smart Cart can be classified as “a personal shopping assistant”, and it allows the customers to                
have a comparatively easier and fun-filled shopping experience (Smartcart, n.d.). The Finnish            
version of smart shopping cart is a seemingly normal shopping cart with a screen like a tablet                 
attached, though there are other variants with the option of using the shopper’s own device.               
As for payment, the shopper can complete the payment through the use of a smartphone,               
tablet or the Smart Cart's own screen, which eliminates the need to wait in any queue.                
Registering the items is a part of putting the items in the smart shopping cart will register                 
items and the shopper has access to a number of other functions at the tip of their finger while                   
shopping. These functions allow the shopper to keep a grocery list, add general preferences              
and look up food recipes in the application. Furthermore, the cart has a designed and               
interactive guidance throughout the store layout to aid with product location, product info,             
store info and even provides suggestions based on the location in the store (Smartcart, n.d.).  
 
As of now, there are different variants of the cart appearance and functionality, but this study                
focuses on the Finnish version as it is deemed more comparable to environmental             
requirements within Scandinavia. 

2.4 Technology Acceptance and Adoption Models 

2.4.1 Reviewed Theories 
The following theories and models were reviewed, yet not chosen for the scope of this study. 
 
Diffusion of Innovation Theory created by Everett M. Rogers (2003) aims to explain the              
adoption or potential non-adoption of an innovation within a given time. More specifically,             
the focus relies heavily on how, why and at what rate an innovation is adopted within a                 
system of users. The theory categorises users depending on when they adopt a new idea or                
technology and subsequently seeks to identify the point where an innovation has reached the              
so-called critical mass (Rogers, 2003). 
 
This study, however, is aiming to explore the potential future users’ intention to adopt the               
Smart Cart, rather than dividing them into segments within an adoption framework and             
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timeline. Since Smart Cart is a new innovation, it has yet to gain momentum and diffuse.                
Thus, Rogers’ theory has been omitted from our study. 
Theories dominant within psychology, education, and communication such as ​Theory of           
Planned behaviour​, ​Theory of Reasoned Action​, ​Motivational Theory​, and ​Social          
Cognitive Theory have been rejected. This ruling is on the grounds that technology usage              
has not been sufficiently prominent within these theories and models for our study             
specifically. 

2.4.2 Technology Acceptance Model (TAM) 
The Technology Acceptance Model (TAM) evaluates users' acceptance of technology. The           
model was developed by Davis, (1989) and has a two factor approach ​perceived usefulness              
and ​perceived ease of use as shown in figure 3. These two factors combined or separately                
affect the ​attitude toward using a certain technology, which in turn affects the user’s              
behavioral intention to use the technology. The model is derived from ​Theory of Reasoned              
Action (TRA) and ​Theory of Planned Behavior (TPB), but it is acknowledged that TAM              
consistently outperformed both predecessors in studies, as the model combines traits from            
both models (Bagozzi, 2007). 
 
It is known as a validated model within technology acceptance, but looks primarily at              
acceptance by users in an organizational context (Mani & Chouk, 2017). Therefore, the             
model bases on the understanding that the technology in question is mandatory and adds no               
additional cost to the user since it is required by the organisation.  
 
It has received criticism as it assumes that individuals plan their behaviour, their rationale and               
their actions (Rauniar, Rawski, Yang, & Johnson, 2014). A limitation of this model is that the                
ease of use is defined by the user’s subjective perception depending on their age, generation,               
their experience, age, gender and other distinguishing attributes. The same piece of            
technology is perceived differently by different users. Another limitation of this model; it             
does not clarify how to make technology easy to use or useful and thus, aiding no design                 
advice. 
 
TAM has often been altered to fit into a certain context depending on the technology and                
scenario (Rauniar et al., 2014). Every model has its limitations and TAM is no different; thus,                
there are other revised alternatives, such as TAM2, extended TAM, Unified Theory of             
Acceptance and Use of Technology (UTAUT), etc. Since this study, too, aims to develop the               
model, we adhere to the initial version within its field of information technology.             
Additionally, we chose one of the revised versions of TAM that we saw fit according to the                 
scope of this study, which focuses heavily on the consumers as do VAM. 
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Figure 3.​              ​Technology Acceptance Model (TAM), (Davis, 1989, 1993). 

2.4.3 Value-based Adoption Model (VAM) 
The Value-based Adoption Model (VAM) was developed in a study by Kim, Chan & Gupta               
(2007) and is a revised version of TAM. The model takes inspiration from theories such as                
the theory of consumer choice and decision making within the economy and marketing field. 
 
Unlike TAM, VAM recognizes that a technology user can be more outside of an              
organizational setting, namely a consumer (Kim, Park, & Choi, 2017). Whereas technology            
adoption and usage might be mandatory within an organization, a consumer often has other              
options. Whether the consumer chooses to engage in the adoption process of a product is               
often voluntary due to other available alternatives to choose from.  
 
According to the model, the consumer’s ​perceived value will be affected by two categories of               
factors; the ​perceived sacrifice and the ​perceived benefit ​(​Lin, Wu, Hsu & Chou, 2012)​. The               
trade-off then determines if the user has the ​intention to adopt and use the technology in                
question - or not. In this way, VAM establishes itself on the basis of each consumer having a                  
value maximization mindset in relation to technology adoption (Kim et al., 2007). 
 
 

 
Figure 4. ​           ​Value based adoption model of technology (Kim et al., 2007). 

 
 
Smart Cart is an interactive innovation and its implementation will require a digital             
transformation as well as consideration for privacy risks. Using TAM and VAM as a              
foundation, we seek to explore the aspects of this technology’s adoption. 
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3. Conceptual Model and Hypotheses Development 
This study develops a research model as shown in figure 5, which is based on an integration                 
of the Technology Acceptance and Value-based Adoption Model. Our research model           
proposes a framework to examine the influence of beneficial and sacrificial factors on the              
perceived value. The perceived value will in turn be analysed in terms of how it can                
potentially lead to the adoption and use of the Smart Cart. 
 
The section beneath further elaborates on the network of casual relationships and links             
between each construct as depicted in figure 5. Finally, the theoretical rationale provides a              
foundation for the five hypotheses of our study. 
 

 
Figure 5. ​             ​Research model. 

3.1 Perceived Benefit 

3.1.1 Perceived Usefulness 
Davis (1989) defines perceived usefulness as "the degree to which a person believes that              
using a particular system would enhance his or her job performance” (p. 320). When              
developing TAM, he came to the conclusion that it is one of the determining factors and has a                  
significant impact on the intention to use IT. Gao and Bao (2014) add that technologies can                
further improve retail stores in a number of areas, such as their processes, queuing times and                
the likes, which consumers perceive to improve service quality. In their study, they predicted              
the likelihood of perceived usefulness to be high when it comes to technologies within              
service convenience as they have shown to increase consumer satisfaction. 
Similarly, we expect the following: 
 
H1.​ Perceived Usefulness (PU) ​can have a positive influence on the​ Perceived Value (PV). 
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3.1.2 Perceived Enjoyment 
In 1992, Davis, Bagozzi and Warshaw published a study adding perceived enjoyment as an              
impacting factor on intention to use. By utilizing computers in a workplace, they were able to                
define perceived enjoyment as “the extent to which the activity of using the computer is               
perceived to be enjoyable in its own right, apart from any performance consequences that              
may be anticipated”. Several other studies have had similar results, being able to distinguish              
emotional value as an intrinsic motivation, driving the user to adopt and further use a new                
technology (Bruner & Kumar, 2005; Venkatesh, 2000). Accordingly, we propose a           
hypothesis: 
 
H2.​ ​Perceived Enjoyment (PE) ​can have a positive influence on the​ Perceived Value (PV). 

3.2 Perceived Sacrifice 

3.2.1 Perceived Privacy Risk 
As digitalisation rapidly increases, so does the concern regarding the protection of users’ data              
and preservation of their data privacy (Wuenderlich et al., 2015). The intent and use of               
information create an issue of trust as well as a need for risk assessment depending on how                 
experienced the shopper is (Liao et al., 2011). Previous studies has shown perceived concerns              
regarding the wide aspect of privacy can have a negatives influence on attitudes when              
adopting or using technology (Müller-Seitz, Dautzenberg, Creusen, & Stromereder, 2009),          
not to mention the intention of further use (Hsu & Lin, 2016). Thus, we hypothesize:  
 
H3. Perceived Privacy Risk (PPR) ​can have a negative influence on the ​Perceived Value              
(PV). 

3.2.2 Perceived Difficulty to Use (based on Perceived Ease of Use) 
According to TAM, perceived ease of use has a significantly positive effect on perceived              
usefulness. The perception goes, the determinant of behavioural intentions and likelihood of            
technology adoption depends on how easy a shopper perceives the technology (Davis, 1989;             
Lee, Park, Chung, & Blakeney, 2012). The degree to which an innovation is easy to use can                 
also derive difficulties at the other end of the spectrum. If the consumer perceives the use of                 
technology as difficult, it becomes a sacrifice and we therefore hypothesise the following: 
 
H4. ​Perceived Difficulty to Use (PDU) ​can have a negative influence on the Perceived Value               
(PV). 

3.3 Perceived Value, Intention to Adopt and Use 

3.3.1 Perceived Value 
Many definitions of value exist, but within this field of study researchers deem Zeithaml’s              
definition as the most widely accepted (Hsu & Lin, 2018; Kim et al., 2007). According to                
Zeithaml (1988) perceived value is “the consumer's overall assessment of the utility of a              
product based on perceptions of what is received and what is given” (p. 14). Though, he does                 
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also recognize that what is perceived as a benefit or sacrifice varies depending on the               
consumer. Thus, if the consumer perceives the ‘get’ components to exceed the ‘give’             
components, the technology will be perceived as valuable and further enhance the adoption             
likelihood (Featherman et al., 2010; Inman & Nikolova, 2017).  

3.3.2 Perceived Intention to Adopt and Use 
According to VAM, perceived value has a significantly positive effect on adoption intention.             
Kim et al. (2007) confirm that sacrifice components and benefit components have a strong              
positive correlation to the intention to adopt, but even the intention to use. Similarly, Yang,               
Yu, Zo & Choi (2016) suggest value perception as an indicator to predict and understand               
customer adoption behaviour as well as continuance intention. In this study, we focus on the               
likelihood of technology adoption and to what extent the consumer would potentially use             
Smart Cart in the future. 
 
Considering the theoretical rationale of the two constructs above, we propose the following             
hypothesis:  
 
H5. Perceived Value (PV) ​can have a positive influence on the Intention to Adopt and Use                
(IAU). 
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4 Method  
 
With keeping the research question and goal in mind, the chosen methods and the motivation               
for choosing those methods to conduct this study, are presented in the following chapter:  

4.1 Research Strategy 
As Denscombe (2014) mentions in the book “Forskningshandboken: För småskaliga          
forskningsprojekt inom samhällsvetenskaperna”, the choice of the research strategy plays a           
vital role in successful conduction and completion of a research project. Based on this,              
different methods such as ​Soft System Methodology (SSM), semi formal interviews etc, were             
discussed thoroughly before we narrowed it down to using a survey as our research strategy.               
We chose this method because it is one the most appropriate and effective ways to get other                 
people’s opinions, preferences and contributions (Denscombe, 2014). Moreover, given the          
time and resource constraints, a questionnaire was a better option to use for this scope since                
Denscombe (2014) refers to quantitative research as to being an opportunity to generalize             
research findings to a larger context whereas a qualitative study would likely require a more               
detailed approach.  
 
We wanted to gain insight into peoples’ attitudes and behaviors towards new technology to              
understand what the potential factors were in technology adoption, which could affect the             
eventual intention to use. Our study is focused on exploring the influence of different factors               
on intention to use and a survey approach is being used as the research strategy. Thus, a                 
quantitative approach was chosen where, with the help of descriptive statistics, we plan on              
identifying and exploring frequencies, correlations and patterns.  

4.2 Data Collection  
Our study required a theoretical framework to support and analyse our survey results.             
Similarly, a theoretical rationale was required as foundation for an effective survey            
formulation, which is why we decided on conducting a literature study to aid in both               
objectives. 
 
The intention with the literature study was to identify the relevant adoption factors to include               
in the study and this was achieved by conducting a well planned and systematic literature               
research. With identified adoption factors as foundation, we formulated and distributed our            
survey to gather users’ input and response to the eventual use of Smart Cart in the future. 

4.3 Conduction of Literature Study 
As mentioned in the introduction earlier, companies do not have access to vast amounts of               
funding anymore to invest in new technologies. So when a new technology is developed and               
launched into the market, what are the chances that based on its features, it will be received                 
well by the customers? In an era where we get to see and experience many new technologies,                 
what factors make one technology stick and not the others? This was the area that we wanted                 
to explore in our study but with a focus on Smart Cart. It is a relatively new technology                  
which is currently being produced and distributed by a Finnish technology company. As it              

12 



 

has not been introduced in Denmark, Sweden and Norway yet, we considered that as an               
advantage as it presented us with the opportunity to gather respondents' non-compromised            
input and feedback about the product since they have not had a chance to use and form an                  
opinion of it yet. 
 
Regarding the literature study, we used the book Rapporter and Uppsatser (Backman, 2013)             
as an underlay for different parts. The Systematic literature search was started by using the               
following keywords; ​Technology Adoption Model, technology adoption, Factors affecting the          
adoption of new technology, Value-Based Adoption Model AND Digital Transformation. ​We           
conducted the search in the following databases: ​Google Scholar, IEEE Explore, Diva, ​ACM             
Digital Library ​och Malmö Universitets bibliotek. ​We also decided on certain inclusion- and             
exclusion criteria which included the following; only articles or studies which are published             
between 2000 and 2019 will be utilized. This criteria held a couple of exceptions where some                
of our sources date back to the 1980s because it was recommended to use the original theory                 
sources instead of the later articles. Moreover, the language for the used material was              
restricted to only English and Swedish. Furthermore, it was agreed upon that an effort was to                
be made to only use peer-graded and cited articles and studies as a way to ensure their                 
credibility and reliability. In the beginning of the search process, the focus was solely put on                
reading the title and the abstract of the studies that seemed relevant in order to utilize the                 
available time in the best possible way. Only after the study had been deemed useful to our                 
goal, were whole articles or studies read. 
 
The literature search enabled us to obtain a better understanding of the factors that can have                
an influence on intention to use a new technology, in this case The Smart Cart, which aided                 
in the development of the study’s Conceptual model and its hypothesis.   

4.4 Conduction of Survey 
An internet approach was used to collect the empirical data for this study. The survey was                
formed in Google Forms and the format was kept professional and neutral. Since the Smart               
Cart technology is new and has not been launched in Denmark, Sweden and Norway yet, a                
text and a video with information about the Smart Cart was added in the beginning of the                 
form to give the respondents necessary foundation and information about the technology. No             
text about the intention with the survey was added in the form, instead an introductory text                
was written on every platform that was used before the respondents opened the survey. This               
was done because we wanted to attract people to respond to the survey by reading the                
introductory text which entailed that we were two Malmö University students and would             
really appreciate their help with our graduate thesis. Since we had decided on not offering               
any monetary rewards to the respondents because Denscombe (2014) refers to that any             
economical or material rewards can have big influence on such surveys, we decided on              
personally approaching and appealing to respondents to take the time and fill our form. It had                
worked well since we were able to collect 156 responses overall. 
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Instead of having one long Questionnaire which could have proven overwhelming to some             
respondents, the survey was divided in eight different part; ​Introduction with informational            
text and video, ​Control questions to get an understanding of the respondents and their habits,               
Perceived Usefulness, Perceived Enjoyment, Perceived Privacy Risk, Perceived Difficulty to          
Use, Perceived Value and Intention to Adopt and Use. The questions consisted of two types;               
multiple choice questions with predetermined answers and statements where responses were           
given on a ​five point Likert scale​, with 1 referring to ​strongly disagree and 5 referring to                 
strongly agree ​(Chang, Dong & Sun, 2014)​. ​The multiple choice questions were later coded              
so that they could easily be studied in the analysis.  
 
We tried hard to keep the language of the questions easy to understand in order to avoid any                  
misunderstanding and misinterpretation. Moreover, we decided on using English as the           
language for the survey instead of creating it individually in Dannish, Swedish and             
Norwegian to be published in their respective countries. This choice was made because we              
were concerned that there was a possibility that some information or parts might get lost in                
the translation given our limited knowledge of the above mentioned languages. 
 
After the formation of the survey, it was tested on a control group of five people. The                 
obtained feedback included that the text with the information about the Smart Cart did not               
convey the purpose and features of the product effectively, instead one must watch the video               
first in order to understand it properly. Another responder reported that some of the questions               
were too long and had to be read multiple times before they could respond.  
 
As a result of the obtained feedback, we made changes in the text to make it more                 
comprehensive and a text was included before the video where the respondents were urged to               
watch the video, which was less than two minutes long before starting the survey in order to                 
gain better understanding of the technology. The video was acquired from the website of the               
Finnish company Smartcart (Smartcart, 2019) and an email was sent requesting permission to             
use their video in this context. The longer questions were made shorter so that they had not to                  
be read multiple times any longer. 

4.4.1 Selection Group for the Survey 
The survey was published on Facebook and it was individually sent to people also via text                
and mail. Since we shared the survey on social media forums, it is hard to obtain an exact                  
number of people who saw our post, thus a response rate is incalculable. All those who visit                 
their supermarkets for grocery shopping were considered a part of the target group for our               
study. Most forums or groups on social media prohibit the publishing of such surveys so it                
limited the possibility of us getting input and insight from a wider range of respondents based                
on demography and geography which is eventually shown in our results too. Nonetheless, It              
was our hope that the obtained answers from the survey would shed light on how people                
think and perceive the new technology. 

4.5 Design of the Questionnaire 
The inspiration for the questions was widely taken from multiple previously published            
studies, but the questions were later rephrased to reflect the context of our study. Table 1                
shows the questions and their references that were included in the survey. 
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Table 1. ​             ​Questionnaire. 
 

Variables ID Description Answer 
Type 

Reference 

The Smart Cart is introduced to the respondents through a description and an informative video. 

Control Questions CQ1 Gender: What gender do you identify with? Multiple 
Choice 

Dong, Chang, Wang,   
& Yan, 2017 

CQ2 Age: How old are you? Multiple 
Choice 

Dong et al., 2017 

CQ3 Country: What country do you reside in? Multiple 
Choice 

Arango, Huynh, Fung   
& Stuber, 2012 

CQ4 How often do you visit the supermarket/week? Multiple 
Choice 

Dong et al., 2017 

CQ5 How do you check out your groceries most        
often? 

Multiple 
Choice 

Dong et al., 2017 

CQ6 How do you pay for your groceries most        
often? 

Multiple 
Choice 

Hsu & Lin, 2018 

Perceived Usefulness PU1 Using the Smart Cart would enable me to        
finish grocery shopping more quickly. 

Likert Gao & Bai, 2014;    
Hsu & Lin, 2018 

PU2 Using the Smart Cart functions such as access        
to over 6000 recipes, access to product       
information and help in product location and       
navigation through the store would     
significantly increase the quality or output of       
my shopping experience. 

Likert Gao & Bai, 2014;    
Yang, Yu, Zo &    
Choi, 2016 

PU3 Smart Cart would provide a very useful       
service and information about my groceries to       
me. 

Likert Yang, Yu, Zo &    
Choi, 2016; Hsu &    
Lin, 2018 

PU4 Overall, I believe that using the Smart Cart        
would be useful in my life. 

Likert Dong et al., 2017;    
Yang, Yu, Zo &    
Choi, 2016 

Perceived Enjoyment PE1 The process of using the Smart Cart service        
would be enjoyable. 

Likert Yang, Yu, Zo &    
Choi, 2016; Hsu &    
Lin, 2018; Gao &    
Bai, 2014 

PE2 The use of Smart Cart would be a pleasurable         
experience. 

Likert Yang, Yu, Zo &    
Choi, 2016; Hsu &    
Lin, 2018; Gao &    
Bai, 2014 

PE3 I would have fun using the Smart Cart service. Likert Yang, Yu, Zo &    
Choi, 2016; Hsu &    
Lin, 2018; Gao &    
Bai, 2014 

Perceived Privacy  
Risk 

PPR1 I am concerned that the Smart Cart will collect         
too much data about me.  

 
Likert 

Mani & Chouk, 2017 

PPR2 I am concerned that the collected data might        
be used in an uncertain way. 

 
Likert 

Mani & Chouk, 2017 
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PPR3 I am worried that the use of Smart Cart will          
lead to a loss of privacy. 

 
Likert 

Hsu & Lin, 2018 

Perceived Difficulty  
to Use 

PDU1 It is of vital importance to me that the Smart          
Cart is easy to use. 

 
Likert 

Kim et al., 2007 

PDU2 I am not always willing to make an effort to          
learn a new technology. 

 
Likert 

Kim et al., 2007 

PDU3 System efficiency (its ability to connect and       
load without an error) is important to me while         
trying out the Smart Cart.  

 
 
Likert 

Kim et al., 2007 

PDU4 I am not likely to spend a lot of time in order            
to learn a new technology. 

 
Likert 

Kim et al., 2007 

Perceived Value PV1 Compared to the effort and time I need to put          
in to learn the ways of new technology, in this          
case, the Smart Cart, I consider the use of this          
technology beneficial to me. 

 
Likert 

 
Hsu & Lin, 2018 

PV2 Smart Cart will make the shopping experience       
easier for me. 

 
Likert 

Kim et al., 2007 

PV3 I intend to recommend my friends to use        
Smart Cart in the future. 

 
Likert 

Kim et al., 2007 

Intention to Adopt    
and Use 

IAU1 I intend to give Smart Cart a chance in the          
future. 

 
Likert 

Kim et al., 2007 

IAU2 I predict that I will use Smart Cart in the          
future. 

 
Likert 

Kim et al., 2007 

IAU3 I will frequently use Smart Cart in the future. Likert Dong et al., 2017;    
Gao & Bai, 2014 

4.6  Problems in Execution 
A number of issues were identified after the survey was sent and we started receiving               
answers with feedback. Although feedback was not a requirement for the respondents, except             
they only needed to fill in the questionnaire. Nonetheless, some respondents provided us with              
the following feedback: 

4.6.1 Video Placement 
A few respondents complained that because the video was only included on the first page,               
they had to go back and forth if they wanted to review anything while answering the survey. 
This issue should be taken into consideration while designing a survey in the future. It is                
important to responders to include some kind of information or illustrating video on every              
page of the survey. 

4.6.2 Missing Options  
A couple of respondents raised the issue that did not have the possibility to expand on their                 
answers, for example, if there is something they do not completely agree to, then they wanted                
to have a possibility to elaborate on their choice. Although we had designed our survey in                
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order to get straightforward answers so that they can later be analysed and the option to                
expand on the answers did not fit our context and study design, this option should definitely                
be taken into consideration while designing any surveys in the future. 

4.6.3 Coercive Language 
The feedback provided by some respondents referred to the language used in the survey as               
being Coercive in some instances. For example, one respondent commented that in the case              
of one of the questions in the last part of the survey “​I intend to give Smart Cart a chance in                     
the future” ​, it felt like the authors of the survey were fishing for a positive answer and                  
manipulating their respondents in that direction. Although we used solid sources for all our              
questions, including the one in question, and tried our best to be neutral, this point will                
definitely be taken into consideration in any future surveys.  

4.6.4 Risks 
Even though we deliberately and actively tried to use as easy and common language as               
possible in our questions, we are aware of the risk that some respondents might have had a                 
comparatively difficult time understanding the meaning of the questions which could affect            
their answers. Consequently, this could affect and influence our study’s reliability and            
validity because in order to complete and submit the survey, all the questions were mandatory               
and had to be answered. The respondents were not given the opportunity to skip any               
questions based on any reason even if it was difficult to understand. 
 
Overall, we were also able to obtain some positive feedback where respondents liked and              
appreciated the design and theme of the survey.  

4.7  Analysis Method 

4.7.1 Descriptive Statistics 
Statistical analysis has been used for the analysis of the gathered data. The process started               
with coding and entering the data into SPSS to be analyzed later. Table 2 shows the                
descriptive statistics of the respondents and figure 6 shows the descriptive statistics of the              
variables used in the survey. 
 

Table 2.​             ​ Descriptive Statistics of the respondents. 
 

Variables Items Frequency Percentage 

Gender Female 74 47.4 

Male 81 51.9 

Prefer not to say 1 0.6 

Age Under 18 3 1.9 

18-30 39 25.0 

31-45 86 55.1 
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46-65 28 17.9 

Country Denmark 76 48.7 

Norway 4 2.6 

Sweden 76 48.7 

SMVisit 
(Supermarket 
visits) 

Less than once a week 9 5.8 

Once a week 39 25.0 

Two-Three times a week 80 51.3 

More than 4 times a week 28 17.9 

SMCheckout Cashier checkout 86 55.1 

Self checkout 35 22.4 

Self scanner 35 22.4 

Payment Cash 8 5.1 

Card 138 88.5 

Mobile payment 9 5.8 

Membership cards 1 0.6 

Total  156 100.0 

 
 
The ​Mean ​values in figure 6 shows the most common or submitted answer for every variable.                
For example, for PU1 the mean value is 3.81, which means that most answers were between                
3 and 4 with more respondents answering 4 than 3. The column Std. Deviation shows the                
items where the respondents were most variable on. For example, PPR3 has a standard              
deviation value of 1.346 which means that this item received more variety of answers than               
any other variable and the answers are more evenly distributed across the scale. 
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Figure 6.​ ​             ​Descriptive statistics of the variables. 

4.7.2 Reliability Statistics 
As high quality tests are important to assess reliability of the supplied data (Tavakol &               
Dennick, 2011), Cronbach’s alpha has been used to assess the reliability of this survey. It is a                 
measure which is used to obtain internal consistency of a test and is expressed as a number                 
between 0 and 1 with a recommended range between 0.70 to 0.95 (ibid). If the value is any                  
lower than 0.70 then it might be a good idea to revise or discard some questions. On the other                   
hand, if the alpha is too high then that might mean that some of the items are redundant so a                    
maximum of alpha value of 0.90 has been recommended (ibid). 
 
Reliability statistics of the variables are shown in figure 7. We used Cronbach's alpha to               
assess the reliability of the questionnaire. SPSS was used to generate the value of alpha which                
was 𝛼 = ​0.885. As it lies above 0.70, the questionnaire can be considered to have reached                  
good reliability and that it measures what it was intended to measure. Some of the variables                
in the figure 7 result in a higher alpha if they are deleted, but the difference is minimal. In                   
such cases, it is recommended to take the full context into consideration and to retain the                
items if they are considered essential to the study.  
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Figure 7.  ​            ​Reliability statistics for the items/variables included in the questionnaire. 

4.7.3 Correlational Analysis 
A correlational analysis has been done in SPSS to determine if the collected data fulfills its                
purpose and provide support to the studies’ hypotheses. Correlation Analysis is used to             
explore the connection between variables and factors (Choi, Peters & Mueller, 2010).            
Different methods for running this analysis were considered. The Pearson product-moment           
correlation coefficient ‘r’ is the most commonly used method when it comes to analysing and               
describing the correlation between two continuous variables (ibid). We used a five point             
Likert scale with five values- strongly disagree, disagree, neutral, agree and strongly agree-             
where even when the measurement scale is classified as Ordinal, the variable is considered to               
be continuous and therefore, fit for Pearson correlation analysis (Laerd.com, n.d.).  
 
The most commonly used formula to calculate Pearson’s r ​is ​𝑟 = ∑[​(​𝑥​𝑖​−𝑥/𝑠 ​𝑋​)​(​𝑦​𝑖​−𝑦/𝑠 ​𝑌​)]/𝑛.              

The values generated from Pearson’s r each fall between -1 and +1 where the sign of ​r (either                  
+ or - ) represents the direction of the association while the number represents the strength of                 
the correlation. This means that the closer the correlation is to 1, the stronger the correlation                
is and the more interdependent the variables are. Negative values represent negative            
association and positive values represent positive association (ibid). The next stage consisted            
of running Pearson's correlation analysis in SPSS to explore the correlations of the variables              
and it is presented in the next chapter.  
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Table 3.​             ​ ​Interpretation model for Pearson’s r (Laerd.com, n.d.). 
  

Strength of  

Association 

Coefficient, ​r 

Positive Negative 

Small .1 to .3 -0.1 to -0.3 

Medium .3 to .5 -0.3 to -0.5 

Large .5 to 1.0 -0.5 to -1.0 
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5 Results 

5.1 Survey Results 
A total of 156 responses were collected through social media, email and texts (​for more               
information, see 4.4 Survey​). A summary of the responses is presented in the following              
chapter. Detailed results can be found in ​Appendix A with all the questions and statements               
with their respective IDs can be found in ​Table 1​.  

5.1.1 Respondents’ Shopping Routine 
The questionnaire started with six control questions where respondents were asked to provide             
some basic information about themselves and their shopping habits. From the 156 responses             
that were received, 74 (47.4%) were women while the majority of the responses were from               
males which were 81 (51.9%). We also received one response where the respondent was              
unwilling to disclose their gender ​(Prefer not to say).   
 
The majority of the responses were received from the age group ​31-45 which stood for more                
than half of the total responses (55.1%) and the second dominant age group was ​18-30 where                 
the received responses stood for 25% of the total. Only 3 (1.9%) responses were received for                
the group ​Under 18 and that could be because our survey was unable to reach a wider range                  
in that age group. When it came to the Country (CQ3)​, ​the responses were equally divided                
between Denmark and Sweden where each stood for 48.7% of the responses. Only 4 (2.6%)               
responses were received from Norway. 
 
The respondents were asked to give information about their supermarket visits (CQ4) where             
the majority of the respondents fell into the option ​Two-Three times a week (51.3). The               
second dominant group was ​Once a week ​which comprised 25% of the total responses. Only               
9 (5.8%) people responded that they visit the supermarket ​less than once a week and 28                
(17.9%) people responded that they visit the supermarket ​more than 4 times a week​.  
 
When it came to Supermarket checkout methods (CQ5), ​Cashier checkout ​at 86 (55.1%)             
stood for more than half of the total responses while the rest was evenly divided between ​Self                 
checkout ​(22.4%) and ​Self Scanner ​(22.4%). Payment methods (CQ6) saw a clear majority of              
Card ​as a payment method which comprised 88.5% of the total responses while Cash and               
Mobile payments stood for 5.1% and 5.8% respectively. Only 1 (0.6%) respondent said that              
they used ​Membership cards​ as a payment method.  

5.1.2 Respondents’ Experience of Smart Cart’s Usefulness 
A clear majority of the respondents which stood for 63.5% of the total answered that by using                 
Smart Cart, they will be able to finish grocery shopping more quickly (PU1). Moreover,              
58.3% of the respondents agreed that using the Smart Cart’s functions such as product              
location and navigation (PU2), would significantly increase the quality of their shopping            
experience. A majority of the respondents (59%) agreed that Smart Cart would provide them              
useful service and information about their groceries (PU3). When responding to PU4, a             
majority of the respondents (58.3%) believed that using the Smart Cart would be useful. 
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5.1.3 Respondents’ Perceived Enjoyment of Smart Cart 
A majority which comprised 59% of the responses said that using the Smart Cart would be                
enjoyable (PE1) and provide a pleasurable experience (PE2). A majority of respondents            
(51.3%) believed that they would have fun while using the Smart Cart for grocery shopping. 

5.1.4 Respondents’ Perceived Privacy Risk of Smart Cart 
37.8% of the respondents agreed that the Smart Cart would collect too much data about them                
(PPR1) while 29.5% of the respondents did not believe that to be the case. 37.8% of the                 
respondents agreed that they are concerned that the collected data about them might be used               
in an unintended way (PPR2) while 30.1% of the respondents did not believe that that would                
happen. When it came to the loss of privacy by using the Smart Cart (PPR3), 37.2% of the                  
respondents agreed to that while 35.2% believed that using the Smart Cart would not cause               
them any privacy loss. 

5.1.5 Respondents’ Approach on Perceived Difficulty to Use 
A clear majority with 79.5% of the respondents agreed that it is important for them that the                 
Smart Cart should be easy to use (PDU1). When the respondents were asked about their               
willingness to make an effort to learn a new technology (PDU2), 40.3% responded that they               
were not willing to make the effort while 32% of the respondents answered that they were                
willing to do that. A clear majority of the respondents (71.8%) answered that system              
efficiency while using the Smart Cart is important to them (PDU3). 40.4% of the respondents               
answered that they were not likely to spend a lot of time learning a new technology while                 
27.5% responded that they were likely to do so (PDU4). 

5.1.6 Perceived Value of the Smart Cart and Intention to Adopt 
46.8% of the respondents agreed that compared to the time and effort that they will likely                
have to invest learning the ways of the Smart Cart, the use of the technology will be                 
beneficial to them (PV1) while 40.4% respondents remained neutral to the statement. A             
majority of the respondents (59%) agreed that the use of the Smart Cart will make the                
shopping experience easy for them (PV2). 48.7% of the respondents believed that they would              
recommend Smart Cart to their friends while 32.7% of the respondents remained neutral to              
the statement (PV3). 
 
A vast majority of the respondents (72.4%) answered that they intended to give the Smart               
Cart a chance in the future (IAU1) while 60.9% predicted that they will use Smart Cart in the                  
future (IAU2). When it came to the frequency of the use of Smart Cart (IAU3), 45.5% of the                  
respondents answered that they will frequently use it while 41% remained neutral to the              
statement.  

5.1.7 Response Distribution of the Used Variables 
The figure below presents an overview of the spread of responses to all the response               
alternatives. Mode values are presented in bold and colour to highlight the highest number of               
responses in each question and statement. 
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Figure 8.​             ​ The survey's answer distribution with modal value in bold and highlighted. 

5.2 Correlations between Variables 

Identified correlations between variables are presented in the following section. Figure 9            
shows all the correlations, including strong, medium and weak. Any correlation that is higher              
than 0.3 or lower than -0.3 is considered either strong or medium. Value ‘1’, which shows                
perfect correlation, is showing the correlation between the same item. The strong and             
medium strong correlations are highlighted in green and blue respectively in order to             
facilitate the detection of the strong ones from the weak ones.  
 
 

 
Figure 9. ​             ​Identified correlation per variable. 
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Correlation analysis in figure 9 shows a clear relationship between perceived usefulness (PU)             
and perceived enjoyment (PE). Respondents who believe that Smart Cart will be useful for              
them tend to reply positively to Smart Cart’s ability to offer a fun-filled and enjoyable               
experience. Moreover, it can be observed from the figure that respondents have appeared to              
have replied consistently in these two areas and the responses correlate internally between             
these two factors. The greatest relationship was identified in PU4 (“ Overall, I believe that               
using Smart Cart will be useful in my life”) and PE2 (“The use of Smart Cart would be a                   
pleasurable experience”) with a correlation value of 0.70. 
 
It can be observed from figure 9 that when the perceived privacy risk (PPR) was concerned,                
respondents tended to answer consistently and the responses correlated internally. A strong            
internal correlation was identified between PPR1 (“I am concerned that the Smart Cart will              
collect too much data about me.”) and PPR2 (“I am concerned that the collected data might                
be used in an uncertain way.”) which stood at 0.86. As for the perceived difficulty to use, the                  
responses varied from weakly correlated to strongly correlated. The strongest internal           
correlation that could be identified was between PDU1 (“It is of vital importance to me that                
the Smart Cart is easy to use”) and PDU3 (“System efficiency (its ability to connect and load                 
without an error) is important to me while trying out the Smart Cart”) which stood at 0.62.                 
No strong correlations between the two Sacrifices could be identified. 
 
No strong correlations could be identified between Benefits (PU and PE) and Sacrifices (PPR              
and PDU). Though it could be observed that people who perceive the product as useful (PU)                
and enjoyable (PE) tend to focus less on the privacy risk (PPR) and are not as concerned                 
about if it is easy to use or not (PDU). A medium-strong correlation could be identified                
between PU4 and PDU1 indicating that people who believe that Smart Cart will be useful in                
their life, also want the technology to be easy to use. Another medium correlation was found                
between PDU3 and PE1 & PE2 which indicates that respondents believe that system             
efficiency is important in order to make the experience of using Smart Cart enjoyable and               
pleasurable. 
 
It is apparent from figure 9 that all the variables from PU and PE have a strong connection                  
with perceived value (PV). The strongest influence on respondents’ perception of value was             
found in the variables PU1 (“Using the Smart Cart would enable me to finish grocery               
shopping more quickly”), PU3 (“Smart Cart would provide a very useful service and             
information about my groceries to me.”) and PU4 (“Overall, I believe that using the Smart               
Cart would be useful in my life.”) which lies between the ranges 0.550-0.731, 0.557-0.710              
and 0.616-0.730 respectively. Moreover, PE1 (“The process of using the Smart Cart will be              
enjoyable”) which lies between 0.602 and 0.693, also shows a strong correlation with             
perceived value (PV) and the same applies to the rest of the variables in Benefits. Thus, the                 
result supports the H1 and H2. 
 
No strong dependence was found between respondents’ concern for privacy risk (PPR) and             
their perception of value (PV). The identified correlations were weak and ranging from -0.56              
to 0.202, -0.094 to -0.173 and -0.113 to 0.224, which indicated having almost no or minimal                
influence on perceived value (PV). The correlations between variables in PDU and PV vary              
in intensity. A medium-strong connection was observed between PV and two items from             
perceived difficulty to use, i.e. PDU1 (“It is of vital importance to me that the Smart Cart is                  
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easy to use.”) & PDU3 (“System efficiency, its ability to connect and load without an error, is                 
important to me while trying out the Smart Cart.”). The observed connection between PV and               
PDU3 measures up till 0.452 and for PV and PDU3, the correlation measures up till 0.420.                
These results lead to believing that respondents’ perception of value is partially or to some               
extent dependent on technology’s ease of adoption and use which partially support H4             
whereas only minimal support could be found for H3. 
 
Strong correlations were found between factors ‘intention to adopt and use (IAU)’ and             
‘perceived value (PV)’. All the included variables show strong connections which start from             
0.488 and measure up till 0.723 and can be interpreted as a strong support for H5. 

5.3 Statistical Conclusion of the Hypotheses 
In the previous chapter, all the possible correlations and connections are presented that were              
gathered with the help and support of the collected empirical data. Based on this, we answer                
the study’s hypotheses: 
 
H1​.​ Perceived Usefulness (PU) ​can have a positive influence on the ​Perceived Value (PV).  
H2​.​ Perceived Enjoyment (PE) ​can have a positive influence on the​ Perceived Value (PV). 
H3​. Perceived Privacy Risk (PPR) ​can have a negative influence on the Perceived Value              
(PV). 
H4​. Perceived Difficulty to Use (PDU) ​can have a negative influence on the Perceived Value               
(PV). 
H5​.​ Perceived Value ​can have a positive influence on the​ Intention to Adopt and Use (IAU). 
 
We managed to find strong support for H1, H2 and H5, medium support for H4 and weak                 
support for H3. The results are summarised in the following table: 
 
                                      ​Table 4.​             ​ Compilation of Hypotheses. 
 

H1 Strong support 

H2 Strong support 

H3 Weak support 

H4 Medium-strong support 

H5 Strong support 
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6  Discussion 
After conducting a literature review and a survey, this chapter aims to break down the results.                
The results will be further investigated, confirming which hypotheses are validated and            
insight will be provided to explain why some of our hypotheses might have received less               
support. 

6.1 Factors Contributing to the Adoption and Use of Smart Cart 
According to figure 8, the data value that appears most often in the survey answers of this                 
study is three on the five point Likert scale. Although, three is the modal value in 13 out of 20                    
questions, it should not be interpreted as the survey participants being indecisive. figure 6              
shows that the mean value is 3.50 and above in the perceived benefits, the perceived value as                 
well as the intention to adopt and use, meaning that a majority of our survey participants                
chose answers above three on the Likert scale. Considering the standard deviation was the              
least in these categories, it further confirms that a majority of them answered within a close                
range.  
 
With the above in mind, the results validate that users recognize Smart Cart to be useful and                 
enjoyable. This entails that they believe the technology will enhance their shopping            
experience and that the usage itself is enjoyable apart from the performance consequences             
(Davis, 1989; Davis et al., 1992). The result of our survey shows that perceived enjoyment               
and usefulness both have strong correlations and effects amidst themselves and on perceived             
value as shown in figure 9. In accordance to our first and second hypothesis, this study proves                 
that perceived benefits will have a positive influence on perceived value. 
 
We have previously established that this study interprets value according to Zeithaml’s            
(1988) definition, which describes value as the overall assessment of a product, depending on              
what is perceived to be given and taken. As theorized, perceived value has a significantly               
positive effect on not only adoption intention, but also on intention to use (Kim et al., 2007).                 
Furthermore, value perception can be used as an indicator to predict and understand customer              
adoption behaviour as well as continuance intention (Yang et al., 2016).  
 
With reference to our conceptual research model, we have been able to identify that              
perceived value correlates with intention to adopt and use. We observe that usefulness and              
enjoyment also influence this intention, though entirely indirectly through their effects on            
perceived value. Other than a positive interaction between perceived enjoyment and           
usefulness, they are observed to generate the biggest impact on Smart Cart usage and              
adoption overall. This indicates that the benefits drive the user to adopt and further use a new                 
technology (Bruner & Kumar, 2005; Venkatesh, 2000).  
 
Based on the results of the study, we predict that consumers are highly likely to adopt Smart                 
Cart and use it to some extent in the future, validating our fifth hypothesis. 
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6.2 Assessment of The Hypotheses with Less Support  

6.2.1 Perceived Difficulty to Use 
A number of survey participants express a strong unwillingness to spend a lot of time and                
effort to learn a new technology (PDU2; PDU4), but this perception only has a strong internal                
correlation and loses its impact when applied to any other component of the research model.               
It is interesting to note that these two questions within perceived difficulty to use only refer to                 
technology in general. Thus, we can conclude that this aspect of perceived difficulty to use is                
overlooked if the technology in question is considered enjoyable and useful. 
 
Figure 8 shows that a majority of survey participants find vital importance in Smart Cart’s               
ease of use and system efficiency, i.e. its ability to connect and load without error (PDU1;                
PDU3). Medium-strong correlations to perceived usefulness and perceived enjoyment show          
that this is especially important for those who recognize that Smart Cart to be useful in their                 
life and believe the experience of using it to be enjoyable or pleasurable.  
 
Lastly, the survey results illustrate another medium-strong correlation to the perceived value            
and the intention to adopt and use, proving that difficulty to use can have a negative influence                 
on the value of Smart Cart, which in turn results in a potential inhibition of technology                
adoption.  
 
Even though the survey results present medium-strong support of our fourth hypothesis, we             
want to draw attention to that this sacrificial component might be a dealbreaker. We predict               
that shoppers will probably stop using Smart Cart without consideration for the benefits, if              
the system is inefficient and the cart is continuously difficult to use.  
 
Based on these results, we find partial support for hypothesis 4. 

6.2.2 Perceived Privacy Risk 
Unexpectedly, the perceived privacy risk does not have a strong negative impact on perceived              
value, essentially invalidating hypothesis 3 of this study. The survey results present weak             
correlations to the benefits, the perceived value, the intention to adopt and use as well as                
between the sacrifices. A strong correlation is found only within the privacy risk construct,              
which confirms that a certain number of survey participants have substantial privacy            
concerns, but simultaneously illustrates that the perceived privacy risks are more impacted by             
other factors rather than being a unit of impact itself.  
 
Referring to Featherman et al. (2010), one of the reasons for this could be that Smart Cart is                  
not within a financial or health sector. In this context, Smart Cart is less likely to be subject to                   
privacy risks since its service is within the retail sector. Asides from in-store solutions such as                
location tracking, using the Smart Cart service will not require much more information than              
what is already required for a supermarket membership. So even if the Smart Cart, per se, is a                  
privacy intrusive technology, it is considered less invasive in its context. The privacy risks              
associated with Smart Cart do not differ substantially from the current sacrifice components             
of its predecessors in supermarkets, which the consumers might perceive as marginal when             
adopting the technology. This interpretation is subject to reservation of further investigation,            
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since there are many different versions of the technology available and Smart Cart's data              
collection method is yet to be fully developed. 
 
Another reason for less perceived privacy risk, can be the diminution of privacy concerns.              
Studies conducted by researchers like Featherman et al. (2010) and Inman and Nikolova             
(2017) endorse methods to outweigh the privacy concerns in addition to reducing the privacy              
risks, such as privacy calculus and corporate credibility or trust. These will be discussed in               
the two paragraphs beneath. 
 
Firstly, this study advocates the privacy calculus to be the most poignant attribute to lessen               
the negative perception of privacy risks in relation to Smart Cart. The concept of privacy               
calculus can be described as the consumer’s “give and take” estimation of the technology in               
question. Studies show that consumers are willing to submit to privacy-invading           
technologies, when the invasive attributes are countered by benefits (Posner, 1981; Smith et             
al., 2011). The meager correlation between benefits and privacy risk implies that perceived             
benefits exceed any potential risk. Thus, we suggest the privacy calculus to be the reason for                
the different outcome of hypothesis 3. 
 
Secondly, since the Smart Cart concept has not arrived to the Scandinavian market, other than               
Finland, it is not yet known which companies will manufacture the cart or operate its               
services. Inman and Nikolova (2017) portray reputable companies as competitors with an            
edge, but this is an unexplored aspect of the Smart Cart with potential to change the                
perceived privacy risk - for better or for worse. Although, the consumers already recognise              
the credibility of the supermarket that they shop at, the likelihood of adoption has potential to                
lessen if there is no trust in the manufacturers or operators of Smart Cart. If the company is                  
perceived as untrustworthy, unsafe or has a history of malpractice, we predict that privacy              
risk might turn out to be a factor that could reinforce the reality of sacrificial attributes such                 
as perceived privacy risks and increase the negative impact on value for some users.  
 
It seems that the combination of these two variables diminishes the perceived privacy risk, to               
the extent that it does not negatively influence the perceived value. 
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7 Conclusion 
It could be gathered from the results that a majority of survey participants perceive Smart               
Cart to be of value and would be willing to use it. Through our conceptual model and the                  
simulation of a new technology such as Smart Cart in a Scandinavian setting, we have been                
able to explore what factors influence consumer's intention to adopt, leading us to draw the               
following conclusions: 
 
There is strong support for ​Perceived Usefulness​ to positively affect the ​Perceived Value​.  
 
There is strong support for ​Perceived Enjoyment​ to positively affect the ​Perceived Value​. 
 
There is weak support for ​Perceived Privacy Risk to negatively affect the ​Perceived             
Value​. 
 
There is partial support for Perceived Difficulty to Use to negatively affect the ​Perceived              
Value​. 
 
There is strong support for ​Perceived Value to positively affect the ​Intention to Adopt              
and Use​. 
 
Based on the outcome of these hypotheses, we are able to present some general findings such                
as follows:  
Perceived benefits seem to be factors of greater impact rather than perceived sacrifices.             
Correspondingly, the perceived value seems to be more dependent on perceived usefulness            
and perceived enjoyment. If the benefits are perceived to be valuable enough, the perceived              
difficulty to use can be endured as long as the difficulties do not persevere. Although privacy                
concerns exist, perceived privacy risk does not have any negative influence on the perceived              
value given that privacy concerns are addressed or exceeded by benefits. Lastly, we find the               
overall value to be a significant construct when determining the likelihood of technology             
adoption and usage. This is also in line with previous conducted research in the context of                
introducing new technologies, which can induce digital transformations. 
 
However, these generalisations would need to be tested within the context of other countries              
as it was narrowed down to a selection of Scandinavien countries. Furthermore, our survey              
was limited by the number of participants. To establish the findings a greater amount of and                
more evenly distributed participants across demographics would be preferable. 

7.1 Future Research and Implications 
A key challenge for our study approach has been to convey Smart Cart, its functions and its                 
setting in a realistic way. Although the survey provided a description of the cart similar to the                 
description in this study and a video demonstrating the functionality of it, it is questionable               
whether this kind of exposure is enough. Using a prototypical imitation still raises the              
question if this approach is enough for survey participants to form well-informed opinions             
and beliefs. 
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Additionally, as we have observed stronger support for the beneficial factors encouraging            
technology adoption, it would be of interest to further study consumer resistance and explore              
variables of sacrifice attributes more in-depth. 
 
We hope our findings will lead to future research of digital transformation in conjunction              
with new technologies. This will be advantageous to researchers, corporations, consumers,           
users and the likes. 
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Appendix A - Survey Answers  

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 

 


