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Abstract 
Waiting lines is something people experience every day but many  

people still hate them especially at grocery stores. For many years, the 

manual barcode reader has been optimal solution to deal with waiting 

lines at grocery stores. But, recently, Amazon and Hypercity have  

shown that it could be more effective to use mobile self – checkout 

services to remove waiting lines. In Sweden, the idea of having a mobile 

self – checkout service has not yet reached out to the larger part of the 

market. There is, therefore, possible to benefit from introducing a mobile 

self – checkout service before the competitions start to move. The 

purpose of this study has, therefore, been to design a mobile  

self – checkout service for grocery stores which fulfills the user  

experiences better than available self - checkout services. The research 

has been conducted through a case study, this has been done to  

understand the depth of the customers’ user experiences. The result has 

shown that people don’t like to spend too much time learning a new 

system and want to be competent at carrying out tasks without too 

much effort. The result concludes that users have high requirements for 

efficiency, this is because they want to perform their intended tasks 

without having to waste much time. The users desire to carry out their 

tasks with as few steps as possible. If possible, the users want tasks to be 

completed similar to Amazons 1 – Click technique which allows  

customers to make online purchases with a single click. 
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1 Introduction 
1.1 Background 

Time is one of the most critical elements in today’s market, the 

customers want the best quality delivered as quickly as possible. A lot of 

studies have also shown that the waiting time has a significant impact 

on the customers’ satisfaction level (Kimes, et al., 2010;  Aziz, 2004).  

For that reason, the notion of rapid service is often one of the most 

critical elements when a manager determines work strategies (Archer, et 

al., 2012;  Liang, 2013;  Mimnun & Nazrul, 2012). 

Waiting in line is a common phenomenon in life and people experience 

that every day wherever they go. Queues can be found in places such as 

the parking place, the supermarket, and the subway station, and these 

are only three of many places (Priyangika & Cooray, 2016; Mimnun & 

Nazrul, 2012). Waiting lines are inescapable in life because they can be 

found everywhere, but that doesn’t mean that people enjoy it (Norman, 

2008;  Liang, 2013).  

Waiting in line is normally the last option for customers, they rarely 

want to stay in line because they see waiting in line situations as wasted 

time. Furthermore, time is considered as a scarce resource which means 

that once it has been invested it can’t be recovered. Previous studies 

have also shown that if the expected waiting time increases then it will 

affect the customers’ satisfaction (Archer, et al., 2012; Kimes, et al., 2010; 

Liang, 2013). 

Waiting in line is not only a concern for the customers, it is also a  

concern for companies because they consider queues as a cost. Long 

waiting lines are considered as a cost for businesses because the waiting 

time has a significant impact on the customers’ overall satisfaction 

(Mimnun & Nazrul, 2012). If the service time is longer than the  

customers’ expectations then the satisfaction level will decrease  

monotonically during the wait (Kimes, et al., 2010). The extended time, 

in turn, might lead to frustrated customers, leading to loss of marketing 

opportunities (Liang, 2013). 
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The most typical solution to deal with waiting lines at grocery stores has 

for a long time been with help of the service the manual barcode reader. 

With help of the manual barcode reader, the customers can add, scan, 

remove, and purchase their own groceries without having to stand in 

lines (Ekman, 2016). However, recently, several companies have shown 

that it is possible to address the issue of waitling lines more effective 

with help of mobile applications. Amazon, for instance, recently 

introduced a grocery store with no lines and no checkouts. Another 

company that has introduced a new solution to the issue of waiting lines 

is Hypercity in India (Weinswig, 2016; Perpule, n.d.). 

In Sweden, the majority of the grocery stores still use the manual 

barcode reader as self – checkout service and there is therefore possible 

to change the market by introducing a mobile self – checkout service 

(Ekman, 2016). However, it is important to know that just the idea of 

designing a mobile self – checkout service will not automatically lead to 

success (Preece, et al., 2015). For example, ICA, introduced their own 

mobile self – checkout service many years before Amazon and 

Hypercity but the service has still not been successful (ICA, n.d). 

According to Preece et al (2015), designing an intereaction design such 

as a mobile application can be difficult because it is not always easy to 

design a product which is usable. This is because many designers  

fail to understand the users requirements fully and then transfer the 

requirements into the actual product. To design an successful interaction 

design, Preece et al (2015) recommend that a designer puts the users 

centrally in the designing process. The users should always be involved 

during the whole design and the designer should let the users evaluate 

the product and then redesign the product until the customers are 

satisfied. 

 

 

 

 

 

 



Waiting lines – A designing of a mobile self-checkout   
service for grocery stores 
Nick Kunwor   2018-06-10 
 

3 

1.2 Targeted audience 

The audience targeted in this study is grocery stores because grocery 

stores are one of the most common places for customers to stand in lines 

(Priyangika & Cooray, 2016; Liang, 2013). The grocery stores can also 

benefit a lot by having no waiting lines because according to VISA  

Europe (2016), more than 26 percent of the Swedish people think that 

the grocery store is the place where they are most annoyed by  

standing in line. By having no waiting lines, the grocery stores can 

therefore increase their overall customer satisfaction and this is critical 

for them to have a high level of customer satisfaction to remain in the 

market (Singh, 2006).  

1.3 Purpose of the study 

The purpose of this study has been to design a mobile self – checkout 

service for grocery stores which fulfills the user experiences better than 

available self - checkout services. Hopefully, the result of the study will 

motivate more people to user self – checkout services at grocery stores. 

1.4 Scope 

This study’s attempt has been to design a mobile self – checkout service 

for grocery stores which fulfills the user experiences better than  

available self - checkout services. The study is going to deal with both 

numbers and words and for that reason, the study has been limited to a 

mixed – method approach. This is because Creswell (2013) recommends 

a researcher to use a mixed – method approach when the result is going 

to be presented in meanings and words as well as numbers. 

The study is limited to Sweden and other countries have not been  

included because the research would then be too extensive and it 

wouldn't be within the scope of this study. Furthermore, every country 

has different tolerance towards technological changes. Some countries 

are always ahead and ready for big technological advances, while other 

countries are behind and are only ready for small changes.  

The study is also limited to grocery stores because according to Visa  

Europe (2016), grocery stores are the place Swedish people find most 

annoying to wait in lines in. Furthermore, many grocery stores in  

Sweden have already implemented self-checkout operational models. 

The grocery stores and their customers are therefore already used to the 

self – checkout concept (Ekman, 2016). 



Waiting lines – A designing of a mobile self-checkout   
service for grocery stores 
Nick Kunwor   2018-06-10 
 

4 

In Sweden, there are four major chains in the grocery retail market and 

those chains are ICA, Coop, Axfood, and Bergendahl. Out of these four 

chains, the ICA is the only chain familiar with mobile self - checkout 

service (ICA, n.d.; Ekman, 2016). ICA is also the biggest chain in the  

grocery retail market in Sweden. In 2016, ICA controlled 51 percent of 

the market shares (Vuori, 2016). For that reason, this study will focus on 

a self- checkout solution suited for ICA. 

The digital technology this study will focus on is mobile application and 

this limitation has been done because several companies abroad have 

successfully reduced waiting lines at grocery stores with help of  

mobile applications. In 2017, Amazon launched its smartphone  

application Amazon Go to USA. With help of Amazon GO, Amazon 

could successfully launch a grocery store with cashier-free counters 

(Weinswig, 2016). 

The prototypes in this study have been limited to Android cell phones, 

and this limitation was done because the time constraint has  

made it impossible to construct a solution for several different cell 

phones. The researcher has also only experience with Android  

cell phones and it is, therefore, more convenient to design a solution  

limited to Android cell phones. 

The prototypes in this study will be based on low- fidelity prototypes 

and this limitation has been done because according to Preece et al 

(2016), a low - fidelity prototype is recommended to use to effectively 

change the prototype based on the users’ feedback.  

1.5 Problem formulation and concrete goals 

There have been many studies over years stating that customers don’t 

like to wait in lines, especially at grocery stores. To deal with the issue of 

waiting lines, many grocery stores offer their customers self –checkout 

services. For many years, the manual barcode reader has been the  

optimal solution for grocery stores to deal with waiting lines (Ekman, 

2016). However, recently, several companies has shown that it is more 

effective to deal with waiting lines at grocery stores with help of mobile  

self – checkout services (Weinswig, 2016; Perpule, n.d.). 
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By offering customers mobile self – checkout services, Hypercity 

in India has increased the company’s overall customer satisfaction.  

According to Hypercity’s CEO Ramesh Menon, the company has also 

benefitted from lower operation costs, capital expenditure, and  

operational expenditure (Perpule, n.d.). Another company that has 

successfully launched mobile self – checkout services is Amazon. With 

help of Amazon’s application Amazon Go and highly advanced 

technology, Amazon was able to launch a store without any waiting 

lines (Weinswig, 2016). 

Even though several companies abroad have shown all the benefit of 

having mobile self – checkout services, the majority of the grocery stores 

in Sweden still use the manual barcode reader. There is therefore 

possible to take advantage of the gap in the market and introduce a 

mobile self – checkout service before the competition start their moves 

(Ekman, 2016; Weinswig, 2016; Perpule, n.d.). According to Preece et al 

(2015), to successfully  design an interaction design such as mobile 

application then the designer needs to fully understand the customers 

user requirements. The research questions of this study have therefore 

been following: 

• How are available self–checkout services experienced by the 

users? 

• Why are some customers not using available self – checkout 

services? 

• What kind of requirements do users have on a potential mobile 

self – checkout service? 

1.6 Outline 

The report consists of introduction, theory, methodology, result,  

construction, analysis, conclusion, and finally concluding discussions.  

In chapter 2, the theoretical background of this study is presented. 

Afterward, in chapter 3, all the methods are explained and the choices 

are motivated. In chapter 4, the results are presented and chapter 5  

presents the construction of the mobile application from the first  

prototype to the final. The analysis is afterward presented in chapter 6. 

At last, the conclusions and the concluding discussions are presented in 

chapter 7 respective chapter 8. 
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2 Theory 
2.1 Waiting lines 

Waiting lines can be found wherever customers arrive randomly for  

services, in places such as supermarket, fast food shops, theaters, and 

airport ticket counters (Priyangika & Cooray, 2016; Mimnun & Nazrul, 

2012). Waiting lines are normally the result of increased waiting time 

and in today’s competitive market, a company with no or short waiting 

lines has a competitive advantage. This is because plenty of studies have 

shown that waiting lines lead to negative experience from both an  

economical and a psychological perspective (Dada  & Kumar, 1998; 

Kimes, et al., 2010; Liang, 2013). 

Queues are considered as an economic loss for people because while 

waiting in lines, they expend the scarce resource time. This will trigger 

psychological emotions because the perceived loss of time translates 

into a psychological cost and that in turn can lead to stress, anxiety or 

maybe frustration (Dada  & Kumar, 1998). Once one person starts to get 

negative emotions, then the person can easily affect the whole queue by 

its negative emotions (Kimes, et al., 2010; Liang, 2013; Norman, 2008). 

Waiting lines is also an issue for companies, especially in the service 

field because the waiting environment is normally the first contact a 

customer has with the service company. Plenty of studies have also 

shown that the customers’ satisfaction is closely related to the waiting 

time. When the waiting time is extended then some customers can start 

to get frustrated, leading to dissatisfied customers. That, in turn, can 

lead to loss of marketing opportunities. Furthermore, when a customer 

sees a long waiting line inside a store then the customer might even 

leave and go to the store next door (Kimes, et al., 2010; Liang, 2013). 
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2.2 Usability goals 

The purpose of usability goals is to provide the interaction designer 

with a concrete means of assessing various aspects of an interactive 

product and the user experience. The usability goals are normally  

operationalized as questions, for example, how easy is it for the users to 

sustain a high level of productivity once they have learned how  

to use a product to carry out their tasks? The usability goals are very 

useful mean for a designer because with help of them the designer can 

in early design stage be alerted if there are any potential design  

problems or conflicts that they might not have considered (Preece, et al., 

2015). 

Effectiveness is one of the most basic goals and it refers to how good 

the product is at doing what it is supposed to do. The user should be 

able to perform the intended tasks in the system in an efficient way and 

should be provided with the information necessary to get to the  

intended result (Abow, et al., 2004; Preece, et al., 2015). 

Efficiency refers to how well the system supports the users in carrying 

out their intended tasks without having to waste time or put in too 

much effort.  The intent with efficiency is to make sure the users can  

carry out their tasks with as few steps as possible. A highly successful 

mechanism to offer the users high efficiency is Amazon’s patented  

one-click option. If users want to make another purchase on  

Amazon.com, they only need to click on a single button. Low level of 

efficiency would be in turn if the users needed to enter all the necessary 

personal details each time they wanted to make a purchase online 

(Preece, et al., 2015). 

Safety refers to the extent to which the system can prevent the  

users from dangerous conditions and undesirable situations. If the 

product is intended to be used in hazardous conditions such as toxic 

chemicals, then it is critical that the users can interact with control  

computer-based systems remotely. Safety should support the user in 

two different ways, (1) prevent the likelihood of the users from making 

a serious error and (2) provide the users with means of recovery in case 

they still should make errors (Abow, et al., 2004; Preece, et al., 2015). 

 

 



Waiting lines – A designing of a mobile self-checkout   
service for grocery stores 
Nick Kunwor   2018-06-10 
 

8 

Utility refers to the extent to which the product provides the user the 

right functions and services necessary to perform the intended tasks. An 

example of high utility would be if a software drawing tool allowed  

users to draw freehand and not forcing the users to use a mouse to  

create their drawings. Low utility, in turn, would be if the cell phone 

companies didn’t provide the users a charger when they are buying  

cell phones (Preece, et al., 2015). 

Learnability refers to how easy it is for the users to learn how to use the 

system and this is a very important goal because it is well known that 

people usually don’t like to spend too much time learning how to use a 

system. People tend to have lowest learning tolerance towards  

interactive products intended for everyday use such as social media, 

email, and GPS. For everyday products, users normally want to become 

competent at carrying out tasks without too much effort. Learnability is 

a key concern for designers because it is critical to know how much time 

the users are willing to spend learning a product (Abow, et al., 2004; 

Preece, et al., 2015). 

Memorability refers to how easy it is for the users to remember how to 

use the product, once they have learned it. Memorability is especially 

important for a product which is used infrequently because if the user 

needs to relearn how to carry out tasks each time then the user will be 

frustrated.  Therefore, it is important that the product is designed to 

support the users to remember how to carry out the tasks. This can be 

done through meaningful icons, command names, or menu options 

(Preece, et al., 2015). 

2.3 Design principles 

Design principles are used by interaction designers during the design 

phase and the principles are used to aid the designers in their thinking 

when designing for the user experience. The design principles originate 

from theory-based knowledge, experience, and common sense, and the 

purpose of the design principles is to help the designers to see their  

design from different aspects. With help of the design principles,  

interaction designers can easier increase the quality of their design. 

There are plenty of design principles, some of them are generally  

accepted while others are just under discussion. However, there are five 

design principles that have been promoted as critical to consider and 

those are presented as follow: (Norman, 2013; Preece, et al., 2015) 
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Visibility highlights the importance of making all the functions in the 

design as visible as possible because the more visible functions are, the 

more likely it is that the user will be able to know what to do next. In a 

car, it is easy for the driver to tell apart controls for different types of  

operations such as indicators, headlights, horn, warning signals, and 

this are thanks to high visibility. If the controls had low visibility, then 

the driver would have a hard time seeing the difference between the 

controls for the horn and the headlights and that would lead to  

frustrated drivers (Norman, 2013; Preece, et al., 2015). 

Feedback is closely related to the design principle visibility and the 

purpose of feedback is to send back information to the user. Feedback 

can be in different kind of forms such as audio, tactile, verbal, visual, 

and combinations of these to the user. When a user gets feedback, then 

the user will be able to understand what action has been done and what 

has been accomplished and with help of this information, the user can 

continue with the activity. For example, when a driver presses the horn 

then the driver will know thanks to the sounds if the horn worked.  

Furthermore, if the feedback is done well then it can assist to the design 

principle visibility (Norman, 2013; Preece, et al., 2015). 

Constraints are methods used by the designer to show the user which 

kind of actions that are restricted at the given moment. Constraints are 

therefore an important part of the designing phase because it prevents 

the user from selecting incorrect options as well as reducing the chance 

of making a mistake. One common way to design constraint is by  

shading certain menu options gray and this shows the customers that 

the gray options are deactivated at the given moment. Another common 

way for designers to use constraints in their design is by only allowing a 

cable or card to be inserted in a certain way, for example, a USB stick 

can only be inserted at a USB portal (Norman, 2013; Preece, et al., 2015). 

Affordance refers to how easy it is for the users to know how to interact 

with the objects in the design. A simple way to describe the purpose of  

affordance would be to give the users a hint how to use the design,  

for example, a door handle affords to pull and a cup handle affords to 

grasp. Affordance is especially critical to focus on when a designer tries 

to create a completely new design, for example, now users can find  

advanced doors with touch screen and it is not always easy to  

know how to use them (Norman, 2013; Preece, et al., 2015). 
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Consistency refers to the importance of designing interfaces in a 

consistent way that will lead to design interfaces to have similar  

operations and use similar elements for achieving similar tasks.  

Consistent operations make it easier for the user to memorize how to the 

functions are used. For example, when a user wants to highlight part of 

the document with a mouse then the user can always do that by clicking 

the left mouse button. The purpose of consistency is to counter  

confusion for the user and minimize the likelihood of making a mistake. 

If the interfaces were not consistency, then it would be difficult for the 

user to memorize how the interfaces work (Norman, 2013; Preece, et al., 

2015). 

2.4 Storytelling  

Storytelling is a type of approach which is common to use in user  

experience design and the idea of the approach is to describe the user 

experience in form of short stories (Brooks & Quesenbery, 2010; 

Johansson, n.d.). Three examples of storytelling are for instance: 

• I as a user wants to get a message whenever I receive a package. 

• I as a user wants to make a purchase by only pressing one simple 

button.  

• I as a user wants a simple application because I don’t want to 

spend too much time learning the application. 

Storytelling is a very useful approach because they put a human face on 

analytical data. Sometimes it is difficult for designers to understand the 

true meaning of user experience and by expressing it in form of stories, 

they can place a set of actions into a time and place. Storytelling can, 

therefore, help the designers to understand the whole scenario and can 

easier design a product that fulfills the customers’ requirement (Brooks 

& Quesenbery, 2010;  Johansson, n.d.). 

Storytelling can also be used as a support to the designers in exploring 

and communicating their ideas to the audience. The designers know 

more about the idea then the audience and everything may seem natural 

to them. Therefore, by expressing the idea through stories the designers 

can help the audience to put a face on the idea (Brooks & Quesenbery, 

2010;  Johansson, n.d.). 
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2.5 The process of interaction design 

The process of interaction design includes four basic activities which are: 

(1) establishing requirements, (2) designing alternatives, (3) prototyping, 

and (4) evaluating. During the whole process, each of the four activities 

is supposed to be repeated multiple times. During the process, the 

researcher might find out that certain requirements have not yet been 

met or that certain changes are required. The researcher, therefore, 

needs to iterate the activity until the design has fulfilled the requirement 

or the design change has been made (Preece, et al., 2015). 

The heart of the interaction process is evaluation because it is during 

this activity, the researcher ensures that the product is appropriate. The 

evaluation is usually addressed through a user-centered approach 

which means that the researcher seeks to involve the users as much as 

possible during the evaluation. This can be done through many ways, 

for instance, observing the users, interview them, and ask them to fill in 

questionnaires. By involving the users throughout the whole process, 

the researcher will understand the users more and will easier be able to 

give them a product that fulfills their requirements (Preece, et al., 2015). 

2.6 Usability test 

The aim of a usability test is to emphasize how usable a product is and 

this is done by testing whether the users can achieve the tasks for which 

the product is designed for. A usability test is typically used to evaluate 

desktop applications, such as websites, word processors, and search 

tools. The optimal place to conduct a usability test is in a laboratory or a 

temporarily assigned controlled environment because the evaluator can 

then control what the users do, the environment, and the social  

influences that might impact the users’ performance. There are several 

ways for an evaluator to measure users’ performance and three of them 

are (1) time to complete a task, (2) number and type of errors per task, 

and (3) number of errors per unit of time (Preece, et al., 2015). 

2.7 Mobile application 

A mobile application is a type of application software which is designed 

to run on a mobile device and perform certain tasks for the user. Some 

of the tasks mobile applications can be used for is to contact friends, 

browse on the internet, file content management, document creating 

and handling, and is just a few of many (Dehlinger & Dixon, 2011).  

To differ different types of mobile applications, they are normally  

categorized as follow: (Islam, et al., 2010) 
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• communications: internet browsing, email IM client, social  

networking 

• games: puzzle, strategy, cards, casino, action, adventure  

• multimedia: graphics and image viewer, presentations viewers, 

video players, audio players  

• productivity: calendars, calculators, diary, notepad, memo, word 

processors, spreadsheets 

• travel: city guide, currency converter, translators, GPS, maps,  

itineraries, schedules, weather 

• utilities: profile manager, an idle screen, screen saver, address 

book, task manager, call manager, and file manager. 

Mobile applications are becoming more and more common and there 

are plenty of reasons why they have had a big global impact, for 

example, mobile applications are easily accessible, inexpensive, and can 

run on most of the mobile phones. Mobile applications are  

accessible to the users through online companies and distribution  

channels such as Apple Store, Google Play, and Windows store 

(Dehlinger & Dixon, 2011). For that reason, the users can easily  

download and install mobile applications by themselves (Islam, et al., 

2010). 

Important element users need to consider when running mobile  

applications are that they run in an environment which usability  

depends on several factors such as screen resolution, hardware  

limitations, expensive data usage, connectivity issues, and limited  

interaction possibilities. Another important thing a user might need to 

consider is that the mobile applications available will differ depending 

on which platform the mobile device can run. Some of the mobile plat-

forms available are iPhone, BlackBerry, Android, Symbian, and  

Windows (Dehlinger & Dixon, 2011; Islam, et al., 2010). 

2.8 Alternative checkout methods 

Chapter 2.8.1 to chapter 2.8.4 present four different types of  

self - checkout methods that can reduce waiting lines at grocery stores. 

Initially, in chapter 2.8.1, Amazon and its concept is presented.  

Afterward, chapter 2.8.2 and 2.8.3 present about the self – checkout  

services Perpule 1Pay and the manual barcode reader. At last, chapter 

2.8.4 presents the mobile self-checkout application ICA – Handla. 
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2.8.1 Amazon Go store 

The general idea behind the Amazon Go store is straightforward, first 

when a customer goes to the store the customer needs to scan their  

Amazon Go application upon entering the store. Once the customers are 

inside the store, they can walk around the store, shop, add and replace 

items, and once they are done, the customer can only leave the store. 

The purchased items will then automatically be withdrawn from the 

customer’s Amazon account and a receipt is sent to the Amazon Go  

application (Polacco, 2016; Weinswig, 2016). 

For the Amazon Go store to work, Amazon relies heavily on 

technological innovation. For instance, Amazon has equipped the whole 

store and the shelves with computer vision, sensor fusion, and deep 

learning. These highly sophisticated technologies make it possible for 

Amazon to track everything that is happening in the store (Burel & 

Janssens, 2016; Polacco, 2016; Weinswig, 2016). 

With help of the technology, Amazon can keep track of items taken  

from or returned to the store’s shelves as well as keeping track of the 

individual’s virtual cart. The tracking technology is based on the similar 

concept used by some hotels, for instance when a customer takes out 

drinks from the mini bar then the hotel will automatically charge them 

(Burel & Janssens, 2016; Polacco, 2016). 

In order for customers to be eligible to shop at an Amazon Go store, 

they first need to have an Amazon account because all the payments are 

made through the customers Amazon account (Weinswig, 2016).  

Everyone is eligible to create an Amazon account, however, if a person is  

under 18 then the person can only use the Amazon services with the 

involvement of a parent or guardian. To purchase alcohol, or use any 

site functionality related to alcohol, the customer must be least 21 years 

of age (Amazon, n.d.). 

The second and the third requirement is that the customers must have a 

smartphone and download the Amazon Go application which can be 

downloaded for free. Once those three requirements are fulfilled, the 

customers are ready to shop at an Amazon Go store (Polacco, 2016). 
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2.8.2 Perpule 1Pay 

Perpule 1Pay is a mobile application provided by Fintech startup 

Perpule and the purpose of the application is to help grocery stores to 

become cash – and counter free. Perpule 1Pay makes it possible for  

customers to scan the products barcodes, pay, and walk out from the 

partnered store without having to stand in a queue. The application also 

offers the customers multiple payment options such as debit card, visa 

card, and UPI (Perpule, n.d.). Then to prevent any theft, the customers 

need to go through a verification mechanism at the end and the whole 

checkout process is expected to take less than one minute for the  

customers (Devanand, 2017; Mukherjee, 2017). 

After customers have paid for their groceries, then they need to put the 

groceries on a weighing machine which has a camera fixed to it. The 

purpose of the camera is to verify that the customers are only taking 

what they have paid for. The problem with this verification process is 

that the weighing machine only works if the total number of items are 

five or less. For larger purchases, the staffs need to make a physical  

verification (Devanand, 2017; Mukherjee, 2017). 

In order for customers to be eligible to shop using Perpule 1Pay, they 

first need to have an Indian cell phone number because their account is 

linked to their cell phone number. This is a requirement because Perpule 

1Pay is now only available in India. The second and the third requirement 

is that the customers must have a smartphone and download the  

Perpule 1Pay application which can be downloaded for free (Perpule, 

n.d.). 

2.8.3 Manual barcode reader 

One common self-checkout service available in most of the grocery 

stores in Sweden is the self-checkout with handheld barcode scanners. 

With help of the scanner, customers can scan and pack their groceries 

while they are shopping. This approach doesn’t completely remove the 

waiting lines, but it reduces them because the customers’ products are 

already scanned. The only thing the customers need to do is to choose a 

payment method and once they are done, they can leave the store.  

Then for security reasons, the employees will conduct a sample of 

checking-sessions to ensure that all the groceries have been scanned  

correctly (Ekman, 2016). 
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The main advantage with this self-checkout service is that it reduces the 

waiting time, special offers shown on the scanner’s display, and the  

groceries can be packed in shopping bags at once. However, the main 

weakness of the system is that it has very limited functions because it 

has only three functions:  scan, add, remove, and purchase the groceries. 

Furthermore, the device tends to have system-errors from time to time 

and to be checked too often by employees is perceived negatively by 

consumers (Ekman, 2016). 

For customers to be eligible to use the manual barcode reader, they first 

need to be at least 18 years old and once that requirement is  

fulfilled then they can apply for a membership card. Once the customers 

have received their membership card, then they can start using the 

manual self – checkout service at grocery stores (Ekman, 2016). 

2.8.4 ICA Handla  

ICA launched in 2014 the unique possibility to scan groceries through 

their smartphone application “ICA-Handla” (Ekman, 2016). When a 

customer uses the mobile self – checkout service, the customer first 

needs to start the application and then scan a QR – code which can be 

found at the entrance of the store. By scanning the QR – code, the 

application will be able to recognize the store and afterward the  

customers can just start shopping (ICA, n.d.). 

After the customer is done scanning all the groceries, the customer must 

press on the symbol “Kassa”. The customer will then be able to see a 

summary of all the groceries and if the customer is pleased, then the 

customer must press the symbol “Avsluta & Betala”. Afterward, the  

customer needs to go to the counter to pay and “ICA – Handla” offers 

several payment options such as cash, bankcard, and mobile payment 

(ICA, n.d.). 

Two drawbacks with ICA’s mobile self-checkout service are: (1) the  

service is only offered to customers who hold an ICA card and (2)  

the service is only available in a few stores. So far, ICA’s mobile  

self – checkout service is only available in twelve of ICA’s stores and 

three of them are: ICA Kvantum Flen, ICA Nära Stabby, and ICA 

Supermarket Kista (ICA, n.d.). 
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In order for customers to be eligible to use ICA’s mobile self – checkout 

services, they first need to apply for one of ICA’s bank account cards and 

these cards are only offered to customers which are least 18 years old. 

The second requirement is that the customers need to have money on 

their ICA bank account card. The third and the fourth requirement is that 

the customers must have a smartphone and download the ICA Handla 

application which can be downloaded for free (ICA, n.d.). 

2.9 SWOT – analysis  

A SWOT – analysis is a powerful tool which can help, for instance, an 

organization to analyze its products, services, and markets. A SWOT – 

analysis consists of four elements: (Armstrong & Kotler, 2011) 

• Strength – What are the characteristics that give the solution an 

advantage over other solutions?   

• Weakness – What are the characteristics that give the solution a 

disadvantage relative to other solutions? 

• Opportunities – Are there any external factors such as trends that 

the company may be able to exploit to its advantage? 

• Threats – Are there any current or emerging external factors such 

as trends that may challenge the company’s solution? 

Strengths and weaknesses are categorized as internal analysis while  

opportunities and threats are categorized as external analysis. A SWOT 

analysis is very practical to use because it can, for instance, help a  

manager to identify internal and external factors that will affect the  

performance of a product. The manager will then be able to make better 

decisions regarding the product (Armstrong & Kotler, 2011). 
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2.10 Previous studies 

In response to customers’ negative perception of waiting lines, there 

has been many studies about the issue of waiting time. Some of the  

studies have been from a psychological view while others from a  

business engineering view. The studies with a psychological approach 

have studied how outside factors influenced the customers’ perceptions 

of waiting, for example, wait times for not-specified reasons appear 

longer than wait times for specified reasons. Therefore, if companies 

give the customers information on a regular basis or provide them an 

enjoyable environment then they are willing to wait longer in lines 

(Archer, et al., 2012; Liang, 2013; Norman, 2008). 

The issue with the psychological approach is that the result of the study 

won’t help companies to shorten the actual waiting time.  

The result will only help the companies to understand how they can 

increase the customers’ willingness to wait in line longer. The result will,  

therefore, only be useful in a situation where customers don’t have any 

urgent matter to attend afterward because if they do then it doesn’t  

matter if the perceived waiting time is short (Archer, et al., 2012; Liang, 

2013;  Norman, 2008). 

The studies from a business engineering perspective have focused  

on how the waiting time could be decreased by reorganizing one or 

more of the company’s processes. Nair et al. (2017) studied how the 

waiting time could decrease in a large university teaching hospital in 

India by implementing Six Sigma principles. Nair et al. (2017) focused 

on how to decrease the waiting lines for outpatient services at a  

cardiology department. Another way to study the issue of waiting lines 

from a business engineering view is to only reorganize one small  

process rather than a whole department. This approach was used by 

Priyangika & Cooray (2016) in their research, they only studied how the 

queues in a supermarket could be organized in front of the checkouts to 

decrease the waiting time.  
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The issue with the studies with a business engineering approach is that 

the idea of minimizing waiting lines has now changed due to technical 

improvements. In USA, Amazon introduced recently the company’s first 

counter-free store and the company has plans to open more of those 

stores nationally but also globally (Polacco, 2016;  Weinswig, 2016). For 

that reason, a researcher cannot just reorganize grocery stores in order 

to reduce waiting lines. The researcher also needs to implement 

technologies into the grocery process to reduce waiting lines to the 

fullest. 

Recent years, more and more researchers have studied the idea of  

completely removing waiting lines. The trend is happening because re-

cently, Amazon opened their first counter-free store where customers 

don’t need to stand in lines. The customers can just walk in, scan the 

groceries they need and once they have left the store, the money will 

automatically be withdrawn from their Amazon account (Polacco, 2016; 

Weinswig, 2016). 

Amazon might have started a big breakthrough with their counter – free 

stores, however, Amazon's solution is not suitable for everyone. For 

Amazon’s store to work, Amazon is relying on highly advanced  

technologies such as computer vision, sensor fusion, and deep learning 

(Polacco, 2016; Weinswig, 2016). This is a problem because many  

grocery stores don’t have the technological knowledge or financial  

power to be able to implement a solution like Amazon’s.  

One innovative solution to the issue of waiting line which can be found 

in Sweden is the mobile self-checkout service offered by ICA. Since 2014, 

ICA’s card holding customers have been able to self - scan through the 

smartphone application “ICA Handla”. So far, ICA has offered the 

mobile self – checkout service only in twelve of their stores but the 

company is planning to expand (ICA, n.d.).  The main issue with ICA’s 

mobile self-checkout service is that the service is yet to reach a big 

audience, plenty of people still don’t know about the mobile  

self-checkout service. 
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3 Methodology 
3.1 Research approach 

Before conducting a research, it is critical to first determine which 

research approach to employ. This is because depending on which 

research approach the study is based on, it will affect how the research 

problem is going to be addressed. The most common research 

approaches are: quantitative, qualitative, and mixed – method approach 

and each of these methods differ from one another. A quantitative  

approach focus on numbers while the qualitative approach focuses on 

words. Then the mixed – method approach is somewhere between the 

qualitative and quantitative approach because it incorporates elements 

of both approaches (Creswell, 2013;  Hancock, et al., 2009). 

The purpose of this study has been to design a mobile self – checkout 

service for grocery stores which fulfills the user experiences better  

than available self - checkout services. When a designer constructs an 

interaction design, Preece et al (2015) say it is critical to the success of 

the project that the designer understands the depth of the user  

requirements. They mean that if a designer doesn’t understand the user 

requirements properly, the designer can make a product without any 

customers. In an interaction design, it is also important to prioritize the 

user requirements because it is not possible to fulfill all the user  

requirements. This means that the result of this study will incorporate 

words and meanings as well as numbers and for that reason, a mixed 

method approach is an appropriate approach for this study (Creswell, 

2013; Hancock, et al., 2009).  

According to Creswell (2013) and Hancock et al (2009), the biggest 

concern with a mixed method approach is the time-consuming part. The 

volume of data tends to make the analysis and interpretation very  

time-consuming. However, to deal with the time properly, all the steps 

in the study has been planned properly. The issue of controlling time 

will, therefore, not be a problem. 
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3.2 Research design 

Selecting the appropriate research design for a study is critical because 

the research design can be seen as a plan specifying how the goals of the 

study are going to be fulfilled. A researcher can, therefore, be tempted to 

ask questions such as “What is the best research design?” However,  

according to Denscombe (2010), this is a mistake because not any of the 

research designs are inherently superior or inferior to any other. 

Denscombe (2010) means that each of the research designs is suitable for 

different circumstances and it is up to each researcher to identify which 

one of them that works best for the research project in mind. To decide 

which strategy is likely to work best, Denscombe (2010) recommends 

researchers to consider three key questions: 

1. Is it suitable? That will say, will the research design be able to  

fulfill the purpose of the research?  

2. Is it feasible? That will say, will the researcher be able to get  

access to the kind of data sources that the strategy requires. 

3. Is it ethical? That will say, will the researcher be able to treat data 

as confidential or let participants remain anonymous.  

Based on those three key questions, a case study has been considered as 

an appropriate research design for this study. The reason why a case 

study is suitable research design is explained in details as follow and the 

numbers represent the key questions.  

1. According to Preece et al (2015), it is critical for a designer to fully 

understand the depth of the user requirements because  

otherwise they might design an interactive product which is  

unusable because it doesn’t have any customers. A case study has 

therefore been suited because by conducting a case study, a  

researcher can gain a rich understanding of the context of the  

research and the processes being enacted (Lewis, et al., 2009). 

2. A case study is also feasible because a case study can be conducted 

with help of multiple different types of data sources such as  

questionnaires, interviews, observations, and documents. Feasible 

will, therefore, not be an issue.  
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3. The only issue with a case study is whether it is ethical, however, 

this issue can easily be solved by getting the participants  

approval before commencing data collection. This can be done by 

bringing a contract which guarantees how confidential data will 

be handled and to respect participants who wish to remain  

anonymous. Appendix A shows the contract the participants had 

the option to sign. 

The research questions in this study are ‘How’, ‘Why’, and ‘What’  

questions and that is another reason why a case study is suited for this 

study. This is because according to Lewis et al  (2009) as well as Yin 

(1994), a case study has a considerable ability to generate answers to the 

question ‘why?’ as well as the ‘what?’ and ‘how?’ 

3.3 Data collection method 

According to Lewis et al (2009) and Denscombe (2010), there is not such 

a thing as the “best” data collection method because each of the data 

collection methods has their possibilities respective limitations. They 

mean that each of the data collecting strategies is suited in different 

types of situations. To find the data collection methods suited  

for a research, Lewis et al (2009) and Denscombe (2010) recommend  

researchers to consider three key questions: 

1. What is the objective of the research? That will say, is the data  

collection method suitable to fulfill the objective of the research. 

2. Does the researcher have the resources available to fund the  

survey? That will say, what is the cost of conducting the survey 

and is the researcher willing to stand for the costs. 

3. How well is the response rate? That will say, how long time can it 

take to get any response from the participants.  

Based on those three key questions, interview has been considered as a 

suitable data collection method. A more detailed explanation why 

interview is a suitable data collection method is presented below and 

the numbers represent the key questions. 
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1. The objective of the research has been to examine how to  

improve available self – checkout services. By conducting  

interviews, a researcher can guarantee the truthfulness of the  

respondents’ answers and will also be able to understand more 

about the customers (Denscombe, 2010; Lewis, et al., 2009). 

2. One problem with interview as data collection method is that  

interviews sometimes require funds for the survey but that is not 

an issue for this study (Denscombe, 2010). Funds are not going to 

be an issue because data will only be collected from participants 

nearby.  

3. The issue of response rate is also not a problem because in an  

interview, the participants will give answers at once (Denscombe, 

2010; Lewis, et al., 2009). 

According to Lewis et al (2009) and Yin (1994), the biggest issue with a 

case study is the validity of the research findings. They recommend 

researchers to use triangulation of sources to increase the validity of the 

research. For that reason, the interviews will be complemented by 

observations.  

3.4 Interview 

An interview is a type of data collection method in which uses  

peoples’ answers to questions as for its source of data. An interview is 

characterized by a purposeful discussion between the interviewer and 

one or more participants. Furthermore, interviews let a researcher  

gather valid and reliable data relevant to the research questions and  

objectives (Lewis, et al., 2009). 

A disadvantage with an interview as data collection method, especially 

for face-face interviews is that there could be a geographical distance  

between the interviewer and the interviewees. In those cases, the 

interviewer may have to stand for a relatively high cost of time and the 

cost of the travel (Denscombe, 2010). 

 

 

 



Waiting lines – A designing of a mobile self-checkout   
service for grocery stores 
Nick Kunwor   2018-06-10 
 

23 

Before conducting interviews, it is important to plan precisely how to 

conduct the interviews because the plan will determine the validity and 

reliability of the study. Furthermore, in an interview study then it is also 

critical to obtain the confidence of the interviewees. This is important 

because if the interviewer obtains the confidence of the interviewees, 

then they will be encouraged to offer a more detailed account of the  

topic under discussion (Lewis, et al., 2009). 

3.4.1 Construction of interviews 

An interview guide can be constructed in many ways and how the 

guide should be constructed depends on what kind of interview that is 

conducted. In unstructured interviews, the interview guide normally 

consists of memory points of areas to cover. While in semi-structured 

interviews, the interview guide normally consists of the issues to be  

addressed or the questions to be asked. It is important to put enough 

effort to construct the interview guide properly because a  

well-constructed interview guide can strengthen the reliance of the 

study (Lewis, et al., 2009). 

This study has employed semi-constructed interviews, the interview 

guides have, therefore, consisted of the questions to be asked. Then  

depending on the complexity of the question, the interview guide 

consists either of one question to be asked or more. Each of the  

interview guides were constructed in a way which allowed the  

participant to answer the questions within 10 minutes. This was done 

because by having short interviews, more people will be willing to  

participate. To see the interview guides which were used in this study, 

go to Appendix B. 

3.4.2 Interview samples 

In this study, the data will be collected with help of interviewees from 

three different types of groups. This is done to see the explored area 

from multiple different perspectives and to weed out any unreliable  

data. By doing this, the result of the study will reach out to a larger 

group of people and the three types of groups of people the data will be 

collected from are following: 

Younger adults – the users are open for change and like to explore new 

opportunities, they are very comfortable with their phones and tend to 

use applications for all types of services. 
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Family – the users are normally buying groceries once or twice a week 

and tend to buy groceries with their children. These users, therefore, 

need to look after their children at the same time as they try to find all of 

the groceries. When these users buy groceries, they tend to buy a lot of 

groceries at the same time. 

Seniors – the users are more careful before using new technologies and 

are not willing to change their old habits at once. These users are  

normally not the first ones to make a change and they will need more 

convincing before they consider changing their old habits.  

3.5 Observation 

Observation is a type of data collection method which neither relies on 

what people say they do, or what they say they think. An observation is 

more direct than that and it collects findings by witnessing the event at 

first hand. That will say when a researcher employs observations as data 

collection method then the researcher needs to wait until the specific 

event happens. The researcher can then observe what happens with its 

own eyes and don’t need to rely on someone else to explain the event 

from their point of view (Denscombe, 2010). Observation is very useful 

data collection method when a researcher studies for nonverbal  

expressions of feelings, reactions, and other activities that may not be 

clear (Lewis, et al., 2009). 

A major disadvantage of observations is that it is not always easy to 

know exactly what and when to observe. For that reason, observations 

can be (1) time-consuming because most of the events can happen  

anytime and (2) it could be difficult to gather relevant data for the  

research questions and objectives. Observations are, therefore, not that 

common to use to conduct a whole research with. Observations are 

more common to use as a complement to strategies such as  

interviews, questionnaires, or surveys to strengthen the validity (Lewis, 

et al., 2009). 

3.6 Data sampling technique 

When a researcher determines data sampling techniques, the researcher 

first needs to determine whether the sampling method should utilize 

some form of random selection or not. The researcher can choose 

between probability sampling or nonprobability sampling techniques 

and within both directions, there are several methods (Denscombe, 2010;  

Lewis, et al., 2009). 
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When a researcher is going to select a data sampling technique then it is  

important that the researcher goes through each of the methods  

thoroughly before determining which one to apply. This is important  

because the data sampling method is going to play an important role 

whether the researcher will be able to fulfill the purpose of the study 

(Denscombe, 2010; Lewis, et al., 2009). According to Denscombe (2010), 

there are five key questions a researcher should consider before  

deciding which technique to use and those are following:    

1. Is my purpose to produce a representative sample or an  

exploratory sample? 

2. To what extent is this purpose better served by selecting the  

sample on this basis of random selection or deliberate choice? 

3. Will qualitative data or quantitative data be more appropriate for 

addressing my research questions? 

4. Does a suitable sampling frame exist and can I gain access to it? 

5. In terms of the resources available for the research (time and 

money) which sampling technique is both feasible and likely to 

produce relevant information?  

Based on those five key questions, convenience sampling has been  

considered as an appropriate sampling technique to employ for this 

study. A more detailed explanation why convenience sampling is a  

suitable data sampling method is presented below and the numbers  

represent the key questions above.  

1. The purpose of this study has been to produce a representative 

sample. Based on that, some people might question the decision 

to use convenience sampling as data sampling technique. This  

is because according to Lewis et al (2009), there is a very  

small chance that convenience sampling produces representative  

samples. However, Lewis et al (2009) also mention that there  

are exceptions when convenience sampling can produce  

representative samples. One of the exceptions mentioned by  

Lewis et al (2009) are when there are very little variations in the 

population. For that reason, convenience sampling will be able to 

produce representative samples for this study. 
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2. The purpose of this study is better served by selecting the sample 

on deliberate choice because of the time constraint and limited 

budget for disposal. This issue is linked to key question five, and 

if this was not an issue then the purpose could also be fulfilled by 

selecting the sample based on random selection.  

3. According to Lewis et al (2009), convenience sampling involves  

selecting those clusters which are easiest to obtain. For that 

reason, it won’t be a problem for the researcher to gain access to 

the suitable sampling frame by using convenient sampling. 

4. In this study, the research questions will be addressed with help 

of qualitative data and convenient sampling can produce that. 

According to Denscombe (2010), convenient sampling is the most 

typical sampling method to use to produce quantitative data.  

5. This study has had both a time constraint and a limited budget 

for disposal and convenience sampling has therefore been  

preferable. This is because according to Denscombe (2010) and 

Lewis et al (2009), convenience sampling is a quick, cheap and 

easy technique to use to collect data. 

3.7 Data analysis plan 

According to Denscombe (2010), the data analysis procedure consists of 

five different stages and they are following: 

• Data preparation plan – cataloging the text or visual data,  

preparation of data and loading to software, transcribing the text.  

• Initial exploration plan – look for obvious recurrent themes or  

issues, add notes to the data, write memos to capture ideas. 

• Data analysis – code the data, group the codes into categories or 

themes, comparison of the categories and themes. 

• Data presentation plan – written interpretation of the findings,  

illustrations of points by quotes and pictures. 

• Validation of data – data and method triangulation, member  

validation, comparison with alternative explanations. 
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Based on Dencombe’s (2010) model, a customized analyzing process 

suited for this project has been constructed and each of the steps is 

explained from chapter 3.7.1 to 3.7.5 

3.7.1 Data preparation plan 

The study is going to be conducted with help of interviews as main data 

collection method and then observations as a complementary method. 

When data is collected with help of interviews, then it is necessary to 

transcribe the data into a written form. This is a very time-consuming 

process because one hour of interviews can easily take more than three 

hours to transcribe (Creswell, 2013). 

3.7.2 Initial exploration of the data 

After the data has been transcribed, then the data will be re-read  

multiple times and this is done to ensure that nothing is missing. The 

data from this step will provide findings to three research goals:  

• How are available self–checkout services experienced by the 

users?  

• Why are some customers not using available self – checkout 

services? 

• What kind of requirement do users have on a potential mobile 

self – checkout service?  

3.7.3 Analysis of the data 

The data will be analyzed with help of content analysis that will say the 

data will be described with help of word and phrases (Creswell, 2013). 

The data collected will afterward be linked together with Preece et al 

(2015) theories about usability goals. The readers will then easier be able 

to understand the result of the study. 

3.7.4 Presentation and display of data 

The data will be presented with help of figures and written  

interpretation of the findings. The figures will give an overview of the 

main findings, they will help the readers to tell apart critical factors 

from less critical. Then by complementing the figures with written 

interpretation, the readers will understand the depth of the findings. 
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3.7.5 Validation of data 

The data in this study will be validated with help of data triangulation, 

member triangulation, and by making sure the researcher is knowledgeable 

in the research topic. More about validity and the three techniques used to 

validate the data is explained in chapter 3.9.2.  

3.8 Comprehensive methodology 

Chapter 3.8.1 to 3.8.5 explain the whole methodology process from start 

to the end. The key questions that will be answered during these stages 

are: What is done in each step? How has the action been performed? 

Why has the action been performed? The methodology process is based 

the four basic activities of an interaction process presented by Preece et al 

(2015), more details about the process can read in theory chapter 2.5. 

3.8.1 Data collection 1 

The aim of data collection 1 is to investigate how available self-checkout 

services are experienced by users and the services that will be  

investigated are (1) the manual barcode reader and (2) ICA’s smartphone 

application “ICA-Handla”. More about the manual barcode reader and 

ICA’s smartphone application “ICA-Handla” can be read in theory  

chapter 2.8.3 respective 2.8.4. 

The data from this step will highlight the strength respective  

weaknesses of available self – checkout services and with help of this 

information, it will be easier to design an interaction design which 

works better than the available self-checkout services. The investigation 

will be like a SWOT – analyze and more about it can be read in chapter 

2.9. 

3.8.2 Data collection 2 

The purpose of data collection 2 is to understand why some people 

choose to stand in the traditional waiting lines instead of using available 

self – checkout services at grocery stores. This is done to understand 

why available self – checkout services have been neglected by some  

users. The findings can afterward be used to make sure that the mobile 

self – checkout service will be able to reach out to the market segment 

which has neglected available self – checkout services.  
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3.8.3 Data collection 3 

The purpose of data collection 3 is to collect data about the users in 

order to understand what types of user experiences which are important 

to them. This is will help the researcher to understand the users better 

and minimize the likelihood of producing a design which doesn’t fulfill 

the user requirements. The findings from this step will be presented 

with help of storytelling which explains the user experiences in form of 

short stories. More about the concept of Storytelling and its advantages 

can be read in theory chapter 2.4. 

3.8.4 Data collection 4 

In this step, the users will be presented two different types of mobile  

self – checkout services and the aim of this step is to investigate which 

mobil self – checkout service the users prefer. The illustrations of the 

two mobile self – checkout services are shown in Appendix C. The users’ 

preferences will be investigated by asking them five questions: 

1. Which one of the sign in methods do you prefer? 

2. How easy is it to perform the intended commands? 

3. Which one of the start pages do you prefer? 

4. Which one of the prototypes seems to be easiest to learn?  

5. Which application are you likely to use? 

With help of the result from these five questions, the researcher will be 

able to know which prototype the users prefer and how to improve the 

user experiences in the prototype even further. 

3.8.5 Data collection 5 

The aim of data collection 5 is to measure the extent to which users can 

achieve the tasks for which the product is being designed for, and more 

about usability test can be read in theory chapter 2.6. The usability test 

in this study consists of two parts which are following:  

1. In the first part, the user will see a list of symbols used in the  

design and they are then supposed to answer what the usage of 

the symbols are. 

 



Waiting lines – A designing of a mobile self-checkout   
service for grocery stores 
Nick Kunwor   2018-06-10 
 

30 

2. In the second part, the users are asked to perform five different 

tasks and the purpose of this step is to measure how well the  

users can fulfill tasks the product is design for. An attempt is  

considered as successful if the users can fulfill the task by  

themselves. If a user can perform a task with help of the test  

leader, then it is considered as half – successful. An attempt is 

considered as unsuccessful if the user gives up, start to get  

frustrated, or if it takes too much time. 

3.9 The credibility of the method 

One of the biggest concerns in a research is the issue of the credibility of 

research findings. This issue can easily be highlighted when the  

researcher subjects the findings to the 'how do you know?' questions: 

how do you know the findings reflect the reality? How do you know the 

marketing strategies helped the company to increase the profit? The 

answer to those questions is: you cannot know for sure, the only thing 

that can be done is to reduce the probability of getting the wrong 

answer which is done by paying attention to two emphases: reliability 

and validity (Lewis, et al., 2009). 

3.9.1 Reliability 

Reliability demonstrates the extent to which operations in a study  

can be repeated by another researcher and then get similar results and 

conclusions. The objective of reliability is to make sure that the study 

consists of a few errors and biases as possible. If a study has high  

reliability, then it means that if another researcher follows the same  

procedures and conduct the same case study then the researcher should 

get similar result and conclusions (Lewis, et al., 2009; Yin, 1994). In order 

to deal with the issue of reliability, this study has used three methods 

which are presented as follow: 

Planning – everything from the start to the end will be carefully 

planned and explained. It will, therefore, be easy for another 

researcher to conduct a similar study. 

High degree of interview structure – all of the interviews will be 

conducted with help of interview guides, it will therefore be 

possible to see exactly the questions that were asked. 
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Check transcript multiple times – the transcript will be checked 

several times and this is done to make sure that the transcript 

doesn’t contain any obvious mistakes made during transcription. 

3.9.2 Validity 

The purpose of validity is to assess how relevant and coherent the  

conclusions of the study are and there are three different types of  

validity to be aware of in a case study and they are presented as follow: 

(Yin, 1994) 

Construct validity refers to the extent to which the research  

questions provide adequate coverage for the area they are  

intended to access (Lewis, et al., 2009). 

Internal validity refers to how well the result avoids any  

confounding variables. Confounding variables are variables that 

a researcher can't control or eliminate (Lewis, et al., 2009).  

However, this has not been an issue for this study because  

internal validity is only a concern for explanatory and causal 

studies, and not for descriptive and exploratory studies  

(Yin, 1994). 

External validity refers to the extent to which the research  

questions can provide findings that are generalizable for a  

population (Lewis, et al., 2009). This is probably the biggest issue 

with a case study because according to Yin (1994), a single case is 

not considered as a basis for generalization. 

To deal with the issue of validity, this study has used three  

different methods and they are presented as follow: 

Data triangulation is a technique used to ensure that what the data 

are telling a researcher and what the researcher thinks the date 

telling are the same. Triangulation refers to validation of data 

through cross verification from two or more sources (Lewis, et al., 

2009). In this study, data will be collected with help from two 

sources: interview as the main data collection strategy and  

observation as a complement to the interviews.  
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Member validation is a technique used to improve things such as 

accuracy, credibility, and validity of the study. The idea of the 

technique is to check with the participants if there is any  

misunderstanding in the interpretation (Denscombe, 2010). In this 

research, member validation is done by summarizing the  

answers from the interviewees at the end of each interview. The 

interviewees can then critically analyze the findings and  

comment on them. 

Knowledgeable in the research field refers to the researcher's own 

knowledge of the research topic. By being knowledgeable in the 

research topic, the researcher will be able to understand the depth 

of the interviewees’ answers and see the issue or requirement 

from their perspective (Lewis, et al., 2009). Before conducting  

interviews, the interviewer will read about the research topic. 

Once the interviewer is confident about the research topic, then 

the interviewer will start to conduct the interviews.  

3.10 Ethical principles of a research 

According to Denscombe (2010), researchers are expected to approach 

their studies in an ethical manner. This is expected to protect the 

participants from potential consequences as a result of participating in 

the study. For that reason, the researcher will first get the participants 

approval before commencing data collection. The participants’ can give 

their approval either orally or in written form depending on their 

preferences. The consent form, see Appendix A, makes sure the research 

covers four key principles research ethics: 

• Ensures that the participation is voluntary and based on informed 

consent. 

• Protects the interest of the participants. 

• Complies with the laws of the land. 

• Avoids deceptions and operates with scientific integrity. 

Furthermore, during the whole interview process, the participants have 

the right to skip any questions or end the interview at any time. This is 

done to make sure that the participants don’t need to answer anything 

they are not comfortable with.  
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3.11 Balsamiq Mockups 

In this research, all the prototypes have been constructed with help of 

the graphical tool Balsamiq Mockups and it is used to sketch out user 

interfaces. Balsamiq Mockups can be used to sketch prototypes 

for websites, and web, desktop, and – mobile applications. Balsamiq 

Mockups focus on the ideation phase that will say the process  

of generating, developing, and communicating new ideas. To help  

designers in the ideation phase, Balsamiq Mockups provides them a 

clean tool that lets them get in the flow and stay focused on structure 

rather than colors and icons (Balsamiq, n.d.). 

3.12 Prototype 

A prototype is an early sample, model, or release of a product and the 

purpose of a prototype is to test a concept or process or to act as a thing 

to be replicated or learned from. A prototype is also a way for a project 

group to keep the stakeholders updated. If the stakeholders have a  

prototype to interact with, then they will see an early result of the 

project they have injected money in. If the stakeholders are satisfied 

with the result, then they might even be willing to inject more money 

into the project (Preece, et al., 2015). 

A prototype can also help a project group to minimize the cost of failure, 

for example, imagine the costs an investor had to deal with if the  

designer realized after a skyscraper is constructed that it has done a 

mistake in the design. If the designer made a prototype of the  

skyscraper before then it would minimize the likelihood of a  

construction error to occur. A project group can design a prototype in 

many ways, a prototype can be anything from a paper-based storyboard 

through to a complex piece of software, and from a cardboard mockup 

to a pressed piece of metal (Preece, et al., 2015). 

3.12.1 Low – fidelity and high – fidelity prototypes 

There are two different types of prototypes a designer can choose 

between and those are: low – fidelity and high – fidelity prototypes. 

Low – fidelity prototypes are the simplest types of prototypes and some 

advantages with them are that they tend to be simple, cheap, and quick 

to produce. A low – fidelity prototype can be designed using many  

different material, paper, cardboard, a lump of wood and hand-drawn 

sketches. The disadvantage with a low – fidelity prototype is that there 

is limited error checking because the prototype is very basic and doesn’t 

include any technical settings (Preece, et al., 2015). 
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A high-fidelity prototype is more demanding to design than a  

low – fidelity prototype because it is supposed to look almost  

like the final product and provide one or more of the functionalities.  

A high – fidelity prototype is normally designed after designing a  

low – fidelity prototype. This is because once the designer has started to 

design the high-fidelity prototype, then it will be difficult to change the 

design. The advantage of a high-fidelity prototype is that it is very  

useful for selling ideas to people and for testing out technical issues 

(Preece, et al., 2015). 
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4 Results 
4.1 Analysis of available self – checkout services 

Chapter 4.1.1 and 4.1.2 present how two self – checkout services  

available in Sweden: (1) ICA’s smartphone application ICA Handla and 

(2) the manual barcode reader are experienced by users. 

4.1.1 The smartphone application ICA – Handla 

 

Figure 1: The illustration shows the result from the question “Have you heard about 

ICA’s self-checkout service in their application “ICA Handla”? 

The result in figure 1 was collected from 15 interviewees and it shows 

that only three of fifteen interviewees knew about ICA Handla,  

however, they didn’t know that the application offered a self –checkout 

service. The interviewees said that the used ICA Handla mostly to create  

shopping lists and look for recipes.  
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Figure 2: The illustration shows what the interviewees liked about the application “ICA 

Handla”. 

The result in figure 2 was collected from 15 interviewees and it shows 

that most of them didn’t give any specific answer when they were asked 

to answer the question “What do you like about ICA’s smartphone  

application ICA Handla”. The interviewees that did find something they 

liked about ICA Handla, they liked functions such as shopping list and 

offers. They meant that by having a shopping list, offers, and mobile  

self – checkout in the same place, they don’t need to have a paper for a 

shopping list, a paper with the offers in the store, and a device for  

self – scanning.  

Another function some of the interviewees liked was the possibility to 

look for recipes, they meant that they sometimes don’t know what to 

cook. In those times, the possibility to look for recipes comes in handy 

because they can then get some ideas and then see what kind of  

ingredients which are needed and how to cook the meal. 
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Figure 3: The illustration shows what the interviewees disliked about the application “ICA 

Handla”. 

The result from figure 3 was collected from 15 interviewees and it shows 

that there were plenty of things they didn’t like about ICA Handla and 

the most common thing they didn’t like was the application’s structure. 

The interviewees meant that the structure of the application needed to 

improve because it was very unclear what the purpose of the application 

was. According to the interviewees, it felt that the developer of the  

application tried to design an application which has everything instead 

of focusing on one simple purpose. 

The interviewees also didn’t like all the steps they needed to go through 

before they could start using the mobile self – scanning service. For  

customers to use the mobile self –scanning service, they first need to 

first need to apply for an ICA bank card by papers and then wait for the 

card to be delivered. Once the card has been delivered, the customers 

need to create an account in the application using their ICA bank card 

number. 

Another thing the interviewees didn’t like about ICA Handla was that 

there was lack of information about how to use the application. The 

interviewees meant that ICA Handla had many functions, some of them 

were easy to understand and others were difficult. For that reason, the 

interviewees thought that information about how to use the basic 

functions were missing because that would help them to understand 

how to use the application. 
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4.1.2 Manual barcode reader 

 

Figure 4: The illustration shows what the interviews liked about the manual barcode reader. 

The result in figure 4 was collected from 15 interviewees and it shows 

that they were very pleased with the manual barcode reader and  

mentioned plenty of things they liked about the self – checkout service. 

The most common thing the interviewees liked about the  

manual barcode reader was that it was easy to learn. According to the  

interviewees, a new user could learn how to use the manual barcode 

reader in an instant even though the user is not very technical. The  

interviewees meant that this is possible because the manual barcode 

reader has a very simple design which is easy to learn. 

The interviewees also thought it was great that the manual barcode 

reader showed the total price of the groceries every time they added a new 

grocery. The interviewees meant that one of the biggest issues of using 

the traditional waiting line is that it is not possible to know what the 

total cost of the groceries are until they come to the counter. This is a 

problem because it happens from time to time that a customer has 

bought groceries for more than the customer can afford. However, by 

using the manual barcode reader, customers can always see what the 

total price is and can stop adding groceries once the price has reached 

their budget.  
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Another thing the interviewees liked about the manual barcode reader 

was that it recognizes discounts and shows on the screen what the  

discount is. The interviewees meant that the manual barcode reader’s 

system is updated on regular basis, customers therefore don’t need to 

worry that they are paying for the groceries. 

 

Figure 5: The illustration shows what the interviews disliked about the manual barcode reader 

and the number of interviewees that responded the same thing. 

The result in figure 5 is collected from 15 interviewees and it shows that 

most of them thought there was nothing specific they disliked about the 

manual barcode reader. According to the interviewees, they had used 

the manual barcode reader for a while and have still not experienced 

anything they feel need to improve. The interviewees meant that they 

feel that the designers took their time to design the manual barcode 

reader properly and thanks to that, the service works very well.  

One thing the interviewees didn’t like about the manual barcode reader 

was that they thought it was too big and not convenient to carry all the 

time. The interviewees meant that it is not possible to hold the  

phone and use the manual barcode reader at the same time. This was 

sometimes a problem because some of the interviewees had their  

shopping list at the phone and thought it was frustrating to put away 

the phone each time they had to scan an item. 
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Another thing the interviewees didn’t like about the manual barcode 

reader was that they need to press scan 3 times to add the same grocery 

3 times. The interviewees meant that the manual barcode reader doesn’t 

have a system such as “add 4 items”, therefore the only way to add four 

packages of milk is by scanning milk 4 times. According to the  

interviewees, this was not a very big issue but they thought the manual 

barcode reader would be more effective if they didn’t need to scan the 

same product multiple times. 

4.2 Why users don’t use self – checkout services 

 

Figure 6: The illustration shows why some of the interviewees didn’t use the self –checkout 

services at the grocery stores. 

The result in figure 6 was collected from 15 interviewees and it shows 

that the most common reason why some of them didn’t use the manual  

barcode reader was because they were simply too lazy to apply. The in-

terviewees meant that the manual barcode reader seems convenient to 

use but they are too lazy to go through the process to apply for  

membership.  
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Some of the interviewees also didn’t use the manual barcode reader  

because the service doesn’t accept cash. The interviewees meant that 

they prefer using cash than bank cards because they have then more 

control over how much they spend. For that reason, the only way for 

customers that use cash for groceries is by standing in the traditional 

waiting lines because the manual barcode reader only accepts digital 

payments. 

 

4.3 User requirements  

 

Figure 7: Illustration of what the interviewees’ requirements of a potential mobile  

self-checkout service would be and the letter A to P refers to the letters below. 

The result in figure 7 was collected from 15 interviewees and it shows 

the result from the interview questions “What would your requirements 

be on a potential mobile self-checkout service?” The 17 different user 

requirements presented in figure 7 are presented as follow: 

A) I as a user want an application which is easy to learn because I 

don’t want to spend too much time learning the system. 

B) I as a user want an application which is effective to use because I 

want to spend as little time in queues as possible. 

C) I as a user want an application which offers multiple payments 

options because I don’t want to be bound to one single payment 

option. 
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D) I as a user want an application where I can see all the offers  

available at the store I am at. 

E) I as a user want the application to be available to all the  

common mobile platforms. 

F) I as a user want an application which has a good structure  

because I want to see all the functions available easily without 

any problems. 

G) I as a user want to sign in using mobile Bank – ID because it is a 

system I trust and it will be more effective to be a member then. 

H) I as a user want an application that gives me some kind of  

verification when I add a new item because I don’t want to search 

through the grocery list each time I am unsure. 

I) I as a user want an application which has a map function which 

shows where the groceries are located because it is not always 

easy to know where they are. 

J) I as a user want an application which has a shopping list  

because I want to be able to look at my shopping list while I am 

scanning. 

K) I as a user want an application with search functions because I 

want to effectively search if I have forgotten to buy a specific item 

without having to look through all the groceries. 

L) I as a user want an application which is like the barcode reader 

because I am comfortable with that system and don’t want to 

start with another one from the beginning. 

M) I as a user want an application which doesn’t consume too much 

battery because my cell phone has bad battery time. 

N) I as a user want an application which has some kind of  

introduction the first time I use because it will then be easier for 

me to learn the system. 

O) I as a user want an application which is working well without any 

problem because I don’t want to go to customer support each 

time the application has problems. 
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P) I as a user want an application where I can easily report if there is 

some problem with the application. 

4.4 The prototype the users preferred 

 
Figure 8: The illustration shows which prototype the users preferred depending on what 

questions that were asked. 

The result in figure 8 was collected from 15 interviewees and it shows 

which prototype they preferred when they were asked to answer five 

different questions. The result from figure 8 shows that the interviewees 

preferred Prototype A. The interviewees preferred Prototype 1A slightly 

higher than Prototype 1B in most of the cases except when the question 

“Which one of the sign in methods do you prefer?” because then all 

them preferred Prototype 1A. According to the interviewees, they 

preferred Prototype A’s sign in method because it used Bank-ID while 

Prototype 1B used a normal sign in method. The interviewees meant 

that they prefer to sign in using Bank-ID because they are very familiar 

with and trust it.  To see illustrations of prototype 1A and 1B, go to 

Appendix C.  
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4.5  Evaluation of prototype 

Chapter 4.5.1 presents the result of Usability test A that will say  

how well the interviewees could guess the action of 6 different symbols. 

Afterward, chapter 4.5.2 presents the result of Usability Test B that will 

say how well the interviewees could perform 6 different tasks in the 

prototype.  

4.5.1 Usability test A 

 

Figure 9: Illustration which shows how well the users could guess the usage of 6 different 

symbols. 

The result in figure 9 was collected from 10 interviewees and it shows 

that they didn’t have any problem to figure out what the usage  

of six different symbols were. The symbols that were shown to the  

interviewees can be seen in interview form D, Appendix B. 
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4.5.2 Usability test B  

 

Figure 10: The illustration shows the result of the usability test B. 

The result in figure 10 is collected from 10 interviewees and it shows 

that most of them could perform the given tasks in the prototype 

without any problem. The only task that some interviewees needed help 

from the test leader to succeed was when they were asked to “look for 

offers in Mexican week at ICA Hässelby”. Some of the interviewees pressed 

at “Mexican Week” without selecting the specific ICA store, they meant 

that they expected the prototype to recognize the store at once and that 

was why they pressed “Mexican Week” first. However, once the test 

leader explained the mistake then the interviewees had no problem 

performing the task. 
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5 Design 
5.1 Prototype 1 

Based on the result of data collection 1 and data collection 2, see chapter 

5.1 respective 5.2, two different types of mobile applications has  

been designed: Prototype 1A and Prototype 1B. Chapter 5.1.1 shows  

illustrations of Prototype 1A and explains the inspiration behind the 

prototype. Chapter 5.1.2 shows illustrations of Prototype 1B and  

explains the inspiration behind the prototype. 

5.1.1 Prototype 1A 

 

Figure 11: Illustrations of the application Perpule 1Pay 

Figure 11 shows three illustrations of the smartphone application  

Perpule 1Pay and this application was used as inspiration for Prototype 

1A. The design was not completely similar to the application Perpule 

1Pay because the design also had to consider requirements set by the 

users. 
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Figure 12: Illustration of Prototype 1A’s and Perpule 1Pays start page. 

Figure 12 shows Prototype 1A and Perpule 1Pay’s start page, and the 

idea behind the design for Prototype 1A was to have the most common  

functions available on the start page. The users can then access the most 

common functions with just one “click”. Then to access functions such 

as FAQ, settings, and about the app, the user must press the button 

marked with a C in figure 12.  

Functions such as FAQ, settings, and about the app have not been  

highlighted on the start page because those functions are not going to be 

used as often as functions such as order, offers, maps, and shopping list. 

Therefore, the users might not mind if they must press on more “click” 

to access less common functions. 
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Figure 13: Three illustrations of Prototype 1A  

Figure 13 shows three illustrations of Prototype 1A and the design 

marked with A shows how the application shows different types of 

offers. The design marked with B shows how specific offers are shown 

in the application, for instance, special prices of groceries such as Sweet 

BBQ Pork Ribs. The design marked with C shows how shopping lists 

are presented in the application. 
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5.1.2 Prototype 1B 

 

 

Figure 14: Illustrations of the self-checkout service the manual barcode reader. 

 

 

Figure 15: Illustrations of the mobile self-checkout service ICA – Handla.  

Figure 14 respective figure 15 show two different types of self –checkout 

services Prototype 1B was inspired by. Figure 14 shows illustrations of 

the self –checkout service: the manual barcode reader and figure 15 

shows illustrations of the mobile self-checkout service: ICA – Handla 

The design was not completely similar to neither the manual barcode 

reader nor ICA – Handla because the design also had to consider  

requirements set by the users. 
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Figure 16: Illustration of Prototype 1B’s and the manual barcode reader: s start page. 

Figure 16 shows Prototype 1B and the manual barcode readers start 

page, and the idea behind the design was to make it simple for the users 

to scan and shop without any functions distracting them. If the users 

want to access other functions such as shopping list, settings, and FAQ, 

then the user needs to press the button marked with a C in figure 16.  
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Figure 17: Illustration of Prototype 1B’s and “ICA – Handla”: s menu bar. 

Figure 17 shows Prototype 1B and ICA Handla’s menu bar and the idea 

behind the design was to include all the functions except the barcode 

scanner in the menu bar. The functions are shown with help of symbols 

and texts to make sure the user will know exactly what type of 

information they will lead to.  
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Figure 18: Illustrations of Prototype 1B 

Figure 18 shows three illustrations of Prototype 1B and the design 

marked with A shows how the application presents shopping lists. The 

design marked with B shows how specific offers are shown in the 

application, for instance, special prices of some groceries. The design 

marked with C shows how users can sign in on the application. 
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5.2 Prototype 2 

This chapter shows how the prototype changed after data collection 4 

that will say after the users selected which prototype they preferred and 

the design changes that were made are presented as follow: 

 

Figure 19: Illustration of the home screen before and after the design change. 

Figure 19 shows how the start page in the prototype changed after an 

iteration and design changes that were made are following:  

1. Initially, the symbol which was used in the prototype was  

highlighted with help of a straight line (see letter A in figure 19). 

After the design change, the symbol which was used was  

highlighted with blue color (see letter C in figure 19). This was 

done to highlight the used symbol more clearly and this is related 

to the design principle visibility – to make the symbols clear for 

the users. 
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2. In the first design, there wasn’t any symbol which showed the  

users how many groceries they have in their shopping wagon. 

The researcher, therefore, decided to design a symbol which 

shows how many items the users have scanned to the shopping 

wagon (see symbol B in figure 19). This design change is related 

to the design principle feedback – the user will know that they 

have added another grocery. 

3. After the iteration, the menu bar was moved from the top to the 

bottom (see letter D in figure 19) and this change was done to  

center the text “Welcome Nick!” because the text was too below 

before. 

 

Figure 20: Illustration of how the prototype presented offers before and after the design 

change. 

Figure 20 shows how the design how the function “offer” presents  

offers in stores was changed after the iteration and the design change 

that was made is following: 

1. Initially, the “offers” page didn’t give the users the option to look 

for offers in specific stores. This was an issue because it is  

common that grocery retail chains give offers which are only 

available in some specific stores. For that reason, a search bar was 

designed to make it easier to look for offers in specific stores  

(see letter A in Figure 20). 
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Figure 21: Illustration of how the users enter the store before and after the design change. 

Figure 21 shows how the method how a user enters a store with the  

application changed after the iteration. The idea in the beginning was 

that the users could enter a store using GPS function which shows the 

stores which are nearby. To complement the GPS function, it was also 

possible for users to enter a store by searching for the specific store  

with help of city, street, or store name. However, after the iteration, the 

method how the users could enter stores changed because of following  

issues: 

1. Weak GPS signal - the unit may not be able to send its location  

because of a weak or nonexistent mobile signal. 

2. Entering the wrong store – some users might enter the wrong store 

and if that is done then they might make a payment at the wrong 

store. 

Because of those two reasons, the method how a user enters a store 

changed from GPS to QR-code function. By scanning a QR – code at the 

entrance, the likelihood for users to enter the wrong store will be close 

to zero. This change is related to the usability goal safety – the users 

don’t need to worry that they have entered the wrong store in the  

application. 
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Figure 22: Illustration of how the users how the users enter payment method before and after 

the design change. 

Figure 22 shows how design how a user can select payment method 

changed after the iteration. Initially, the users could select the  

payment option using a box looking symbol (letter A in figure 22).  

However, some of the users didn’t like this method because they  

pointed out that they prefer bullet points over the box looking symbol 

because their fingers are fat. For that reason, the method the users  

selected payment method was changed from the box looking symbol to 

bullet points (letter B in figure 22).  
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Figure 23: The illustration of the introduction page before and after the design change. 

Figure 23 shows how the design of the introduction page changes after 

the iteration. In the first version, the introduction page had a completely 

blue background. In the new version, the introduction page has a white 

background instead of a blue background to make everything more 

clearly. 
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5.3 Prototype 3 

During this stage, plenty design changes was made because the  

researcher decided to limit this study and only focus on a solution  

suited for ICA instead of several grocery retail chains. This change was 

done because it was difficult to find a technical solution which made it 

possible for the application to recognize different company cards. ICA’s 

logotype is red and to look more like a solution for ICA, the prototypes 

main color shifted from blue color to red. 

 

Figure 24: Illustration of how the users changed the start page before and after the design 

change. 

Figure 24 shows how the start page’s design changed after the iteration 

and the design change that were made are following: 

1. Initially, the logotype and the main color used in the prototype 

was blue. Afterward, the logotype and main color was changed to 

red to look like ICA. Letter A and C in figure 24 shows which 

parts that were changed. The design change is related to the  

design principle consistency; some users are already used to ICA’s 

red design and by using similar design then they will relate it to 

ICA.  
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2. The background color behind the shopping items was changed to 

grey (see letter B in figure 24). This was done to make it easier for 

the users to see the number of items in their shopping wagon.  

3. A search icon was added in the design (see letter D in figure 24) 

and this was done to make it easier for the users search for items 

they have scanned. If a user wants to check if a specific item has 

been scanned, then the user can just search for the item instead of 

looking through the all the groceries. 

 
Figure 25: Illustration of how the groceries are presented before and after the design change. 

Figure 25 shows how the researcher changed the design of how  

groceries was presented to increase the usability goal safety, and the 

changes that were made are following: 

1. After the iteration, a text which shows users the total price for the 

groceries in the users shopping wagon was added (see letter A in 

figure 24). This change was made because several interviewees 

pointed out that they prefer to see the total price of the groceries 

after each grocery they scan. If a person only has 100 SEK, then 

the person will know at once when the price has crossed that  

limit. 
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2. A symbol which gives the users the option to change language 

was added (see letter B in figure 25). This change was done to 

increase the usability goal safety because the users can then 

choose the language they are comfortable with and won’t make 

any mistakes due to misunderstandings of words. 

 
 
Figure 26: Illustration of how the button “add item” for shopping list was before and after the 

design change. 

Letter A in figure 26 shows how a user could add a new item to a  

shopping list initially. However, after the iteration, the symbol marked 

with letter A was changed to the symbol marked with letter B in Figure 

10. This change was made to make the “new item” button more clearly 

for the users that will say to increase the visibility. 
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Figure 27: Illustration of how the application showed where the user is and where the item is 

located on the maps before and after the design change. 

Figure 27 shows how the symbols which were used in the map function 

changed after the iteration. Letter A and B in figure 27 show the symbols 

which were used initially in the application. However, the initial design 

was changed to look more like the symbols Google Maps are using (see 

figure 28). This was done because the users are familiar with the 

symbols in Google Maps and by having similar functions, then it will be 

easier for them to know how to use the functions. The design marked 

with letter A was changed to letter C and the design marked with letter 

B was changed to letter D.  



Waiting lines – A designing of a mobile self-checkout   
service for grocery stores 
Nick Kunwor   2018-06-10 
 

62 

 

Figure 28: Illustration of how Google Maps are showing the users location and destination. 

Letter A in figure 28 shows how Google Maps marks where the user is 

located and at which direction the user is walking towards. Letter B in 

figure 28 shows how Google Maps marks where the location the user 

wants to go to is located. 
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Figure 29: The illustration of the introduction page before and after the design change. 

In the old version, the slogan “SMART PAY” and the next button had a 

blue background (see letter A respective B in figure 29). In the new  

version, the slogan “SMART PAY” and the next button have a red  

background instead. This design change was done to get the application 

to look more like ICA. 
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Figure 30: The illustration of how the symbol “new list” was before and after the design change. 

Letter A in figure 30 shows how a user could add a new shopping list in 

the initial design. However, the design was changed to make the “new 

item” button more clearly. 
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Figure 31: The illustration shows how the researcher changed the design how a user signs in 

before and after the design change. 

In the old version, the slogan “SMART PAY” had a blue background but 

it has a red background in the new version (see letter A in figure 31).  

Another change that was made was the possibility to create an account 

(see letter B in figure 31). This change was made because in the initial 

version, there wasn’t any symbol which made it possible for a user to 

create an account. 
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5.4 The final designs of the prototype 

Chapter 5.4 shows how the application works from start to the end 

when a new user tries to use the application for the first time. 

 

Figure 32: The illustration of the prototype. 

The design marked with 1 in figure 32 shows the first page that pops up 

after a user has downloaded the application and starts it. The design 

marked with 1 works as a short introduction of the application and 

welcomes the users. The design marked with 2 explains to the users 

how they can enter a store using the application. 
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Figure 33: The illustration of the prototype. 

The design marked with 3 in figure 33 explains how users can add items 

in their carts and the design marked with 4 presents the function 

shopping list which are available in the application. 
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Figure 34: The illustration of the prototype. 

The design marked with 5 in figure 34 explains that the application 

offers several payment options but doesn’t accept cash payments. The 

design marked with 6 explains that the application has a function 

available which makes it possible to see the best offers available in the 

store. 
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Figure 35: The illustration of the prototype. 

The design marked with 7 in figure 35 explains that the user is now 

ready to shop and that the introduction is done. The designs marked 

with 1 to 7 in figure 32 to figure 35 will only pop up the first time a user 

uses the application. Afterward, the application will automatically start 

at the design marked with 8 on figure 35 which is where the user signs 

in. The first time a user uses the application, the user has to create an  

account. After the user created an account, then it is possible to sign in 

using mobile Bank-ID or a personal code. 
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Figure 36: The illustration of the prototype. 

The design marked with 9 in figure 36 asks the user to scan the stores 

QR code to enter the store in the application. This is done in order to 

remind the user to scan the stores QR code with the application. The 

design marked with 10 pops up once a user has scanned the store’s QR 

code.  
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Figure 37: The illustration of the prototype. 

The design marked with 11 in figure 37 shows the box that pops up 

when a grocery has been scanned. This box gives the users a verification 

that the item has been scanned, they can select how many items they 

need, and the application will see if there are any discounts on the 

specific item. After the grocery has been added, then the design marked 

with 12 in figure 37 will pop up. The design shows things such as the 

number of items in the cart, the price of each grocery, and the total price.  
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Figure 38: The illustration of the prototype. 

The design marked with 13 in figure 38 pops up after the user has 

pressed checkout and this is a type of verification which shows all of the 

groceries in the cart, total number of items, and the total price. If a user 

has a promo code then the user can enter the code here as well. The 

design marked with 14 in figure 38 shows the payment options available 

in the application. 
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Figure 39: The illustration of the prototype. 

The design marked with 15 in figure 39 shows how bank card 

information is written in the application. If a user selects the bank card 

as predetermined payment option then next time the user can pay for 

the groceries on the design marked with 13 in figure 38. The application 

will skip the user selects payment option and directly withdraw money 

from the card which is predetermined. This method is inspired by 

Amazons patented checkout service 1 – Click which is a technique of 

allowing customers to make online purchases with a single click. The 

design marked with 16 in figure 39 verifies that the purchase has been 

accepted and explains where the bills are stores and how the user can 

leave the store. 
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6 Analysis 
6.1 How is the manual barcode reader experienced by     
         the users? 

According to Preece et al (2015), a good interaction design is  

characterized by characteristics such as easy to learn, effective to use, 

and is providing an enjoyable user experience. A simple but very good 

interaction design mentioned by Preece et al (2015) is the marble  

answering machine (see figure 40). 

 

Figure 4024: The illustration shows a marble answering machine. 

In the marble answering machine, incoming messages are represented 

by physical marbles and the number of marbles that have moved into 

the pinball-like chute indicates the number of messages. Then to play 

the voice message, the user needs to drop one of the marbles into a slot 

in the machine. If the user wants to call the person who left the message 

then the user just has to drop the same marble into another slot on the 

phone. 

Preece et al (2015) consider the marble answering as a good interaction 

design because it is simple, it is easy to see how many messages that 

have been left, and it is enjoyable to use. Preece et al (2015) theories 

about how a great interaction design should be constructed are very like 

the users’ view of the self – checkout service: the manual barcode  

reader. 
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The users have a very positive view of the manual barcode reader  

because the service is easy to learn, effective, has a simple design, and 

helps the users to save time. The manual barcode reader is considered as 

a great interaction design because it has fulfilled most of the usability 

goals. According to Preece et al, how well a user can interact with an 

interaction design depends on the extent to which the interaction design 

can fulfill the usability goals. The usability goals which the manual bar-

code reader has could fulfill excellently are following: 

Learnability – the manual barcode reader is very easy to learn and 

the user doesn’t even need to be technical to quickly learn how to 

use the service. Thanks to the manual barcode reader’s high level 

of learnability, it is possible for new users to become competent at 

carrying out tasks without too much effort. 

Efficiency – the manual barcode reader has only four functions: 

scan, add, remove and buy groceries. These actions can be carried 

out using one or two clicks. The users can, therefore, use the 

manual barcode reader to carry out their intended tasks  

without having to waste time or put in too much effort.   

Effectiveness – the manual barcode reader has a very simple  

design to make sure that the user doesn’t get distracted by  

anything unnecessary. The users can, therefore, perform the  

intended tasks in the system in an efficient way. 

Utility – the manual barcode reader has most of the essential  

functions a user needs when the user is buying groceries that will 

say functions to scan, add, remove and then buy groceries. 

Safety – the manual barcode reader shows the users the total price 

of all the groceries each time the user adds a new item. The user 

can, therefore, avoid getting into an undesirable situation such as 

getting too much groceries than they can afford. 

The manual barcode reader is a good interaction design but even good 

interaction designs have their flaws. Preece et al (2015) considered the 

marble answering machine as good design but they also highlighted its 

flaws. The marble answering machine is, for instance, not convenient to 

use if there are too many voice messages because the marbles will be 

very annoying if there are twenty or maybe thirty of them. The usability 

goals the manual barcode reader can be improved in are following: 



Waiting lines – A designing of a mobile self-checkout   
service for grocery stores 
Nick Kunwor   2018-06-10 
 

76 

Utility – when it comes to buying groceries, the manual barcode 

reader’s limited functionality is considered as something great 

because the user won’t get confused by many different functions. 

However, when it comes to registering for the manual barcode 

reader then limited functions is considered as a drawback. Now, 

the only way to register for a membership card for a card is by 

paper and then get the card delivered by post. This is an issue  

because users should get several options to register for a card  

because some might prefer to register by paper while other prefer 

to register online. 

Safety – the manual barcode reader offers great safety when it 

comes to showing the users the total price of all the groceries all 

the time. However, the manual barcode reader can improve in 

safety when it comes to giving the users any form of verification 

when they add groceries. At the moment, a user can know if an 

item has been added by looking if the item is written at the screen. 

But in a stressful situation, a user can easily miss to check that 

part and just assume that the grocery has been added once the 

user pressed scan the barcode.  

Efficiency – the manual barcode reader has a pretty big design and 

because of that, the service can be considered as ineffective in 

some cases. Due to the manual barcode reader’s big design, it is 

not possible for users to use their phones and the service at the 

same time. If a user wants to look through a shopping list then 

the user needs to put aside the scanner, look through the  

shopping list, go to the grocery, put the phone in the pocket, and 

get the scanner to scan the grocery, put away the scanner and 

take out the phone to look for the next item in the shopping list. 
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6.2 How is ICA Handla experienced by the users’? 

According to Preece et al (2015), a bad interaction design is  

characterized by characteristics such as difficult to learn, it is confusing 

and tends to make the users frustrated. A very common interaction 

design which can be considered as a bad interaction design is a simple 

voice mail system. For example, imagine the following scenario  

described by Preece et al (2015): 

“You are staying at a hotel for a week while on a business trip. You  

discover you have left your cell phone at home so you have to rely on the hotel's 

facilities. The hotel has a voice mail system for each room. To find out if you 

have a message, you pick up the handset and listen to the tone. If it goes ‘beep, 

beep, beep’ there is a message. To find out how to access the message you have 

to read a set of instructions next to the phone. You read and follow the first 

step: 

‘1. Touch 41.’   

The system responds: ‘You have reached the Sunny Hotel voice message 

center. Please enter the room number for which you would like to leave a 

message.’ You wait to hear how to listen to a recorded message. But 

there are no further instructions from the phone. You look down at the 

instruction sheet again and read: 

‘2. Touch*, your room number, and #.’  

You do so and the system replies: ‘You have reached the mailbox for 

room 106. To leave a message, type in your password.’ 

You type in the room number again and the system replies: ‘Please enter room 

number again and then your password.’ You don't know what your password 

is. You thought it was the same as your room number, but clearly it's not. At 

this point you give up and call reception for help. The person at the desk  

explains the correct procedure for recording and listening to messages.” 

Preece et al (2015) consider this voice mail system as a bad interaction  

design because it is infuriating, inefficient, and it doesn’t tell the user 

whether any messages have been left or how many there are. Preece et 

al (2015) theories about how a bad interaction design is perceived by 

users are very like the users’ view of the self – checkout service: ICA 

Handla. The smartphone application ICA Handla is considered as a bad 

interaction design because it has not been able to fulfill plenty of the  

usability goals.  
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This is a problem because according to Preece et al (2015), the extent to 

which an interaction design can fulfill the usability goals determine how 

well a user interacts with it. The usability goals ICA Handla has not 

been able to fulfill properly are following:    

Learnability – ICA Handla has a low level of learnability because 

the application has a lot of functions, and symbols which are not  

commonly used. ICA Handla is therefore difficult to use because 

a new user needs to spend some time to get used to all the  

functions and symbols.  

Utility – ICA Handla has many functions which are unnecessary 

to have while shopping groceries. Functions such as a timer, food 

on the web, and notices might be useful in some circumstances 

but are not that useful when a user is in a grocery store.  

Efficiency – it takes a lot of steps until a user can start to use ICA 

Handla. First, the users register for a membership card by writing 

some papers and then give it to the grocery store. Afterward, the 

user needs to wait until the card is delivered to its home address. 

When the user has received the card, the user must download the 

application, and then register using the membership card.  

Effectiveness – ICA Handla has lack of information about how to 

use the application and it is, therefore, difficult for new users to  

perform the tasks in the application effectively. If ICA Handla 

provided information such as how to add groceries and how does 

the application recognize the store the user is entering, then it 

would increase the effectiveness. 

Even though ICA Handla has many flaws, there are still some strengths 

in the design worth considering and all the strengths are related to the 

usability goal: utility. 

Utility – ICA Handla may have many functions which are  

unnecessary for a user when the user is buying groceries.  

However, among all those functions, there are also some  

functions which are very convenient to use while shopping  

groceries. Some of those useful functions are, for instance, the  

users can create shopping lists, look for offers, and search for the 

location of specific items in the store.  



Waiting lines – A designing of a mobile self-checkout   
service for grocery stores 
Nick Kunwor   2018-06-10 
 

79 

6.3 Why are some customers not using available 
          self – checkout services? 

A great interaction design doesn’t automatically lead to a high usage 

level because the interaction design could have some limitation which 

stops it from reaching out to a large scale. For instance, Preece et al (2015) 

used the marble answering machine (see figure 23) as an example of a 

great interaction design. The marble answering machine provided the 

user a simple but enjoyable answering machine in which the users easily 

could listen to the voice messages and call back the caller. However, 

even if the marble answering machine can be considered as a great  

interaction design, it would still not work well in today’s market. This is 

because the marble answering machine is only convenient to use if there 

are limited voice calls. If there are plenty of voice calls then it will be 

ineffective to use the marble voicing machine because 20 voice messages 

would require 20 marbles.  

Just like the flaw in the marble answering machine which is stopping 

the technology from usage today, the self-checkout services in grocery 

stores have the same kind of limitations or flaws in their design which is 

stopping the technologies from increasing the usage. To understand the 

reason why the manual barcode reader has not reached out to a larger 

scale, the researcher will link the answers from figure 18 together with 

usability goals. 

Utility – a large majority of the market scale which the manual 

barcode reader has not been able to reach out to can simply  

become users if the manual barcode reader increases its features 

in some areas. One feature which some potential users demand is 

the possibility to register with another method than the  

traditional paper approach. According to some users, they are not 

using the manual barcode reader because they are too lazy to  

apply for a membership card. 

There is also a market scale which is not using the manual  

barcode reader because they already have too many cards and 

don’t want to add another one. This market scale can simply be 

reached out by making a digital membership card, the user can 

then get the full benefit of the manual barcode reader and ICA 

can add another member to its network. 
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Safety - there is a market scale consisting of people which the 

manual barcode reader has not been able to reach out to because 

they don’t like the way the service tells them if an item has been 

scanned. According to the users, they used the manual barcode 

reader in the past but went back to the traditional waiting line 

procedure. This happened because the users said that they came 

into problems in the past when they misread words and thought 

a specific grocery had been scanned when it wasn’t. This issue is 

related to the usability goal safety because according to Preece et 

al (2015), safety is supposed to stop the users from getting into 

undesirable situations such as getting fine or problem when a  

user is checking out. 

6.4 What kind of requirement would the users have on a 
          potential mobile self – checkout service? 

The interviewees mentioned 17 different requirements they would have 

on a potential mobile self – checkout service and this is a problem  

because it is very time-consuming to fulfill 17 different requirements. 

Furthermore, focusing on many different requirements can also be 

complicated because some of the requirements can counteract each other. 

For that reason, the researcher decided to find similarities between the 

requirements in order to limit the total number of requirements. This 

approach is recommended by Denscombe (2010), Denscombe means 

that a researcher should always try to find themes which link findings  

together. According to Denscombe (2010), this appraoch will increase 

the validity of the findings and help the researcher more about the  

findings. 

According to Preece et al (2015), usability goals are used to provide an 

interaction designer with a concrete means of assessing various aspects 

of an interactive product and the user experience. Based on Preece et al 

(2015) theories about usability goals, usability goals have been  

considered as the suitable theme to link the user requirement to. This is 

because by linking the findings together with usability goals, then it will 

be easier to understand which aspects of the interactive product that 

needs is critical and which one that are less important. 
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Learnability refers to how easy it is for a user to learn how to use a new 

system. Learnability is an important goal because it is well known that 

people usually don’t like to spend too much time learning how to use a 

system. It is therefore important for a designer to know how much time 

a user is willing to spend learning a system before the designer starts to 

create it. (Preece et al., 2015) Two of the user requirements that are 

linked with learnability are: (1) the application needs to be easy to learn 

and (2) it should be like available self – checkout services.  

These two user requirements are linked with learnability because both 

refers to users’ unwillingness to spend too much time learning a new 

system. Some of the users even mentioned that the new service should 

be like the manual barcode reader because they don’t  

want to start learning a new system from zero. Users desire to become 

competent at carrying out tasks without too much effort is also  

highlighted by Preece et al (2015), they mean that users have a very low 

tolerance to interactive products intended for everyday use and want to 

get started straight away. 

Effectiveness how good the product is at doing what it is supposed to 

do. The user should be able to perform the intended tasks in the system 

in an efficient way and should be provided with the information  

necessary to get to the intended result. (Preece, et al., 2015) Two of the 

user requirements linked with effectiveness are: (1) the application 

needs to have a simple structure and (2) it needs to work well without 

any major issues. These two user requirements are linked with  

effectiveness because both highlight the users’ displeasure of having a 

product which is not good at doing what it is supposed to do. The users 

don’t want, for instance, an application which is not thoroughly  

developed because they don’t want to waste time going to customer 

support each time the application has issues. This is because users want 

a solution which let them perform the intended tasks in the system  

in an efficient way. 

 

 

 

 



Waiting lines – A designing of a mobile self-checkout   
service for grocery stores 
Nick Kunwor   2018-06-10 
 

82 

Safety refers to the extent to which the system can prevent the users 

from dangerous conditions and undesirable situations. Safety should, 

for instance, help the user in two different ways (1) prevent the  

likelihood of the users from making a serious error and (2) provide the 

users with means of recovery in case they still should make errors. 

(Preece, et al., 2015) Two of the user requirements that are linked with 

safety are: (1) it should be easy for users see if a grocery has been added 

to the shopping wagon and (2) the application should not consume too 

much cell phone battery.  

These two requirements are linked with safety because both highlight 

users’ fear of ending up in an undesirable situation which can lead to 

negative consequences. The interviewees mentioned that they want the 

application to give them a verification whenever they add a new item. 

This is because if a user misses adding one item due to issues with the 

self – checkout service then the user could be in trouble during sample 

testing. However, if the self-checkout service give some type of pop up 

or sound whenever an item has been added to the shopping wagon then 

the users will trust the system more.  

Efficiency refers to how well the system supports the users in carrying 

out their intended tasks without having to waste time or put in too 

much effort. One of the user requirement that is linked with efficiency is 

(1) the application needs to be efficient to make sure users don’t need to 

spend too much time waiting in lines. This requirement is linked with 

efficiency because the requirement highlights users desire to carry out 

their tasks with as few steps as possible. This was the same demands 

which inspired Amazon to introduce its patented checkout service  

1 – Click which is a technique of allowing customers to make online 

purchases with a single click. (Preece, et al., 2015) 
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Utility refers to the extent to which the product provides the user the 

right functions and services necessary to perform the intended tasks. 

(Preece, et al., 2015) Eight of the user requirements that are linked with 

utility are: (1) the applications should offer several payments options, (2) 

it should show the offers available in the store, (3) it should be possible 

to sign in using Bank-ID. (4) The application should have a map  

function, (5) it should be possible to create shopping lists, (6) it should 

be available for all of the common mobile platforms, (7) it should be 

possible for users to report issues, and (8) it should have a search  

function because the users can then effectively look through their  

shopping wagon. 

These eight requirements are linked with utility because they highlight 

all the features and services which the user specifically needs to perform 

the all the desired actions effectively. When the users want several  

payment options to pay for their groceries because if they, for instance, 

forget their bank card then they can pay using Swish. Another feature 

the users want is a map function because they can then search for the 

location of the item they are looking for and don’t need to look for an 

employee. The users also want the application to be available to all the 

most common mobile platform because then they can still use the  

service if they decide to buy a cell phone from a different mobile  

platform. 
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7 Conclusions 
7.1 How are available self-checkout services  
         experienced by the users? 

The result concludes that the users are very pleased with the manual 

barcode reader and this is because the service is easy to learn. Thanks to 

this, new users can become competent at carrying out their tasks  

without too much effort. Another reason why the users are pleased with 

the manual barcode reader is that by using the service, they can save 

plenty of time. The manual barcode reader allows the users to perform 

tasks such as scan, add, remove, and buy groceries using just one or two 

clicks. 

If the manual barcode reader is an example of a great interaction 

design, then ICA Handla is an example of an interaction design with 

plenty of mistakes. According to the users, ICA Handla has many  

functions, and symbols they are not familiar with and this is an issue 

because it makes it more difficult for them to learn the application.  

Another reason why the users don’t like ICA Handla is that the service 

has limited instructions how to use the application, for instance, how 

can the application recognize the store the user enters? How do you 

scan your groceries? For that reason, it can be difficult for some users to 

the tasks in the system effectively. 

7.2 Why are some customers not using available  
         self – checkout services? 

The result concludes many of the users choose not to use available  

self-checkout services because the services lack in two usability goals: 

utility and safety. The new design needs to have a higher level of utility 

because today, the manual barcode reader is losing a market share  

consisting of people who are too lazy to apply using the traditional  

paper approach. This issue can easily be dealt with if people can register 

for membership online and then get a digital membership card. People 

can then become card holding members more quickly than the  

traditional paper procedure and don’t even need to go to the store to 

become a member. 
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The new design also needs to have a higher level of safety because the 

manual barcode reader is today losing a market share consisting of 

people who don’t trust the system. The manual barcode reader has a gap 

in its feedback system which makes it possible for a user in a stressful 

situation to misread words and assume an item has been scanned when 

it is not. This is a problem because if a user gets selected for sample  

testing then the user can get into troubles. 

7.3 What kind of requirements would users have on a    
         potential mobile self – checkout service? 

The result concludes that the users have a clear understanding of their 

requirements on a potential mobile self – checkout service. The users 

have high requirements on learnability because they have a low tolerance 

to interactive products intended for everyday use and want to get  

started straight away. If possible, the users even want the mobile  

self – checkout service to be like the manual barcode reader simply  

because they don’t want to start learning a new system from zero.  

The users also have high requirements for efficiency, this is because they 

want to perform their intended tasks without having to waste much 

time. The users desire to carry out their tasks with as few steps as  

possible. If possible, the users want tasks to be completed using a simple 

click like Amazon’s patented checkout service 1 – Click which is a  

technique of allowing customers to make online purchases with a single 

click. 

7.4 Reliability and validity 

The reliability of this study has been high because the researcher has 

conducted this research with help of scientifically recognized methods. 

The researcher has also used clear interview guides when conducting 

the interviews and during the whole research, the researcher has been 

careful to document all the steps. The researcher, therefore, believes that 

there is a high possibility that similar conclusions will be yield by  

another researcher if the same methodology process and data collection 

techniques are employed. 
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The validity of this study is considered as high because the researcher 

has collected data with help from multiple sources. The researcher has 

also interviewed different types of users’ and this help the researcher to 

see the findings from different perspectives. The only validity that has 

been considered as low is the external validity, this is because the study 

is based on a case study and a single case is not considered as a basis for 

generalization. 

7.5 Future research 

In this study, the researcher has constructed a low-fidelity prototype 

with help of wireframes. For that reason, this study won’t be  

able to present a prototype that works in practice. For future studies, 

researchers can, therefore, construct a high – fidelity prototype to  

investigate how well the prototype from this research will work in prac-

tice. 

The result of this study is limited to the Swedish grocery store “ICA” 

and this limitation was done due to time constraint. For future studies, 

researchers can, therefore, study how the prototype can link together all 

major grocery retail stores in Sweden. The users can then access  

almost every grocery store in Sweden with help of one application. 

Another proposal for future studies is to study how much it would  

cost for a grocery retail chain to implement the solution in their stores.  

One critical factor which always decides whether a company is willing  

to implement a new technology innovation is the cost of the  

implementation. Future researchers can, therefore, study how much a 

grocery store needs to invest to implement the solution in their stores. 

When the cost of the implementation has been predicted, then it would 

be much easier to convince grocery retail chains to implement this 

solution in their store.   
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8 Ending discussion 
As a final discussion, ethical and social considerations for this study are 

discussed. Ethical considerations have been discussed to clarify how the 

researcher has protected the participants from potential consequences as 

a result of participating in the study. Social consideration has been  

discussed to clarify some concerns stakeholders such as individuals, 

groups, communities, and society might have with the result of this 

study.  

8.1 Ethical aspects 

In this study, the researcher has explained to all the participants about 

the purpose of this research. This has been done to emphasize that the 

purpose is not about finding right or wrongs, but the purpose 

is to understand the user experiences of available self – checkout  

services to provide them a better self – checkout service. By doing this, 

the participants were more willing to participate and provide answers 

with depth. 

Before every interview, the interviewer first made sure to get the 

participants approval and they could choose to either approve orally or 

in written form depending on their preferences. This was done to  

respect the participants’ rights to anonymity by offering them the  

possibility to omit personal information such as first and last name, title, 

and other types of information they want to omit from the report. This 

was done to protect the interviewees from any consequences.  

8.2 Social aspects 

If the mobile application is constructed and implemented into the  

grocery retail market successfully, then it would be a high possibility 

that the technology would disrupt the whole market. If the mobile 

application is implemented successfully, then people wouldn’t need to 

wait in lines anymore and can just enter and then leave grocery stores. 

The users will also be able to save up a lot of time and grocery stores  

can benefit from lowered operation costs, capital expenditure, and 

operational expenditure.  
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This development is a main societal concern because the mobile 

application might lead to a potential negative impact on the workforce 

because it would obviously have an adverse impact on cashiers. If  

grocery stores no longer need the traditional counters, then cashiers 

would be considered as a surplus of requirement. However, this is a 

change that will happened sooner or later and if a company tries to 

avoid the change due to societal impact then competing companies will 

get competitive advantages. 

Furthermore, several fields have already been affected by similar  

technological innovations which is happening at the grocery retail  

market. For instance, when internet banks was first introduced then 

people was concerned about the impact it would have on the work force. 

The people feared the change in the beginning but today, many people 

wouldn’t survive without internet banks. Internet banks have also made 

it possible for banks to increase their customer satisfaction and reduce 

the cost of employees at the same time. The same impact the electronic 

banks had on the bank industries, the same impact could mobile  

self – checkout service have on grocery stores. 

One social group that wouldn’t be able to use the mobile self-checkout 

service would be everyone that are less than 18 years old and this is  

because companies are not permitted to enter into agreements with   

minors. This can lead to loss of customers for grocery stores, especially 

in Sweden because there are many minors that have their own card. 

Nordea, for instance, has youth bank cards available for teenagers from 

11 to 15 years old. To make sure that even minors will be able to use the 

mobile self –scanning service, then the service can use similar method as 

Amazon uses to make sure that even minors are able to use Amazons 

services. Minors can, for instance, use the mobile application service 

with the involvement of a parent or guardian. 

Another social group that wouldn’t be able to use the mobile  

self –checkout services to the fullest are the people who are using cash 

as payment. This is because there are not any grocery stores in Sweden 

that has a system which makes it possible to use self – checkout services 

using cash as payment. Furthermore, if cash is used as payment method 

then people would still need to stay in waiting lines. However, people 

that prefer using cash as payment can still use many of the functions 

such as offers, map, and shopping lists which are available in the mobile 

self –checkout service. 
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Appendix A: Consent form 
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Appendix B: Interview forms 
 

 

Interview form A – Manual Barcode Reader 

 

Theory Question 

A: SWOT analysis, see chapter 2.12 
 

 

 

 

1. What are your thoughts about 

the manual barcode reader 

available in stores? What do 

you like? What do you dislike? 

 

 

 

Interview form B – ICA Handla 

 

Theory Question 

B: SWOT analysis, see chapter 2.12 
 

 

 

1. Have you heard about ICA’s 

mobile self-checkout service? 

 

2. Based on what have seen about 

the application, what are your 

thoughts? Anything annoying? 

What could be improved?  

Anything good?   
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Interview form C – How to increase the usage of self –checkout 

services? 

 

Theory Question 

C: Usability goals, see chapter 2.2 
 

 

 

1. Why don’t you use  

self – checkout services  

available in grocery stores?  

 

 

 

Interview form D – User requirements? 

 

Theory Question 

D: Usability goals, see chapter 2.2 
 

 

 

 

1. If you were going to use a  

mobile application for  

shopping, what would your  

requirements be? 

  

 

 

 

Interview form E – Data collection 3 

 

Objective Question 

E: Find out which 

design the users 

prefer. 
 

 

 

 

1. Which one of the prototypes are you most 

likely to use? 

2. Which one of the sign in method do you 

 prefer? 

3. Which one of the prototypes is it easiest to  

perform the intended commands? 

4. Which one of the start pages do you  

prefer? 

5. Which one of the prototypes are easier 

to learn? 
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Interview form F – Usability test A 

 

Theory Question 

F: Usability test 
 

 

 

  
1. What do you think that the blue color 

marked by the A indicates? 

 

 
 

2. What do you think that the sym-

bol/icon which is marked by A does?  

 

 
 

3. What do you think that the sym-

bol/icon which is marked by A does?  

 

 
4. What do you think that the sym-

bol/icon marked by A does? 
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5. What do you think the symbol/icons 

marked by letter A does?  

 

 
6. What do you think the symbol/icons 

marked by letter A does?  

 

 
7. What do you think the symbol/icons 

marked by letter A does?  

 

 

 
 

8. What do you think you are supposed 

to do in the area marked by A and B? 
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Interview form G – Usability test B 

 

Theory Question 

G: Usability test 

 

 

 

1. Try to make a shopping list 

2. Scan an item 

3. Proceed to payment 

4. Look for offers in “Mexican 

Week” at ICA Nacksta. 

5. Search for the item “milk” in 

the shopping wagon and 

remove 1 packet. 

 


