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Abstract 
Purpose: The purpose of this research is to induce a deeper and wider understanding of the 

implications and the consequences of IoT and how it can affect wholesalers’ and retailers’ 

opportunities to increase the value for their end customer. 

Design/Methodology/Approach: History and challenges of IoT as well as of the food retail 

industry were studied, combined with interviews covering areas such as present challenges and 

technological adoption with 18 professionals from incumbent retailers, wholesalers, disrupters, 

industry and technical experts. Answers from interviews summarised, categorized and mapped 

towards theories on technological transformation and synthesised into future estimations. 

Findings: The findings regard how IoT can increase the end customer value in the future value 

chain of the food retail industry and key limitations and opportunities for its future development 

within the sector. The results concern areas such as online shopping and distribution, 

immigration and travelling, sustainability, stores and offers, technological adoption, internal IT 

strategy, sharing of personal and corporate data, standardisation and traceability, customer 

expectations and finally change in the customer offer. 

Practical implications: The study's practical value is related to its utility in explaining and 

possibly forecasting the development of IoT applications within different sectors, allowing 

managers to capture value arising from technological changes. 

Originality/Value: This study offers a model to clarify and explain the impacts and challenges 

of the IoT within the food retail sector and is generalisable to other sectors and technologies. 

Paper type: Master thesis 
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Sammanfattning 
Syfte: Syftet med studien är att skapa en djupare förståelse för hur IoT påverkar grossisters och 

dagligvaruhandelns möjligheter att öka värdet för slutkunden.  

Design/Metodologi/Ansats: Historien och utmaningarna i dagligvaruhandeln och IoT-industrin 

har studerats. 18 intervjuer med representanter från grossister, dagligvaruhandel, nyetablerade 

aktörer, bransch- och teknikexperter har genomförts. Intervjusvaren har summerats och 

kategoriserats mot teorier om industriell omvandling för att ge en bild av den framtida 

utvecklingen.  

Resultat: Resultaten handlar om hur IoT kan öka kundvärdet för slutkunden i den framtida 

värdekedjan för matvarubranschen. Resultaten rör områden som internethandel, immigration, 

resande, hållbarhet, matvarubutiken, teknisk anpassning, intern IT-strategi, delning av personlig 

och företagets data, standardisering, spårbarhet, kunderbjudande och kundernas förväntningar.  

Praktisk betydelse: Studiens tillämpade värde är relaterat till användningen för att förklara och 

om möjligt förutspå utvecklingen av användningsområden för IoT för olika sektorer. Detta för att 

företagen ska kunna tillvarata värdet i den tekniska utveckling som skett.  

Originalitet/Värde: Denna studie erbjuder en modell för att förtydliga och förklara 

genomslaget, påverkan och utmaningarna för IoT i dagligvaruhandeln och grossisthandeln. 

Metoden är generaliserbar för andra sektorer och teknologier.  

Rapporttyp: Examensarbete 
 

Nyckelord: IoT, Internet of things, Teknologisk utveckling, Dagligvaruhandeln, 

Matvaruhandeln, Grossisthandeln, Kundvärde, Teknisk omvandling.  
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1 Introduction 

The following chapter will introduce the background of the research, its problematisation, 

research question, purpose, delimitations and expected contribution. In the end of the chapter 

some of the keywords of this study will be explained and the disposition presented. 

 

1.1 Background 

Internet of Things… 

Internet of Things (IoT) has become one of the main subjects of conversation and trends within 

the tech-world over the last years, assumed to fundamentally change the way we live, interact, 

work and consume (McKinsey, 2016). The essence of IoT is to make products intelligent by 

giving them the ability to generate, maintain and process data, communicate it and interact with 

other smart units and ourselves using for example smartphones or computers (IoT Sverige, 

2016). 

  

The applications of IoT and connected devices are numerous: you can control the heat level in 

your home while not being there, a farmer can keep the level of humidity and fertilisers in the 

soil via remote controlling, an interactive Barbie doll can engage in a child’s learning by 

adapting its speaking and storytelling to the cognitive curve of the child and your car can send 

you a message about maintenance way before an actual error occurs (Cisco, 2016). 

 

The development on the IoT-area is massive. Forecasts predict that a total amount of 6,4 billion 

units are connected in 2016, and that approximately 26 billion devices will be connected in 

2020 (Gartner, 2015). Another forecast predicts that we will have 500 billion devices online by 

2025 and that the technological pace and industry inability to keep up with it will replace 40% 

of today’s companies within a decade (Camhi, 2015). 

  

The larger amount of data produced from the various IoT-devices may give us a real 

opportunity. IBM CEO Virginia Rometty emphasises this, meaning that data will be the natural 

resource of the 21st century, as steam power was to the 18th, electricity to the 19th and 

hydrocarbons for the 20th century. The companies who can access and process all created data, 

Figure 1 - The development of connected units, the prognoses to 2020 and what type of units that are 

mostly connected according to Gartner. 
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turn it into information and capitalise from it will be the successful ones (The Economist, 

2013). 

 

…and its possible industries for implementation. 

From a technological perspective, the food retail industry and its connected supply-chain is an 

interesting subject of study. The global food retail market was valued at USD 5.643,6 billion 

in 2013 and is expected to grow to USD 8.541,9 billion in 2020 (Persistence Market Research, 

2014), which makes it the world’s biggest industry. In 2014 the size of the Swedish food and 

beverage market was SEK 349 billion (Chamber Trade Sweden, 2015) and is growing at a 

strong pace for being considered a mature market with around 5-6% in total value growth the 

last years (Chamber Trade Sweden, 2013). Apart from that, the supply-chain has to comply 

with requirements of speed, traceability, security, environmental conditions, perishable 

products and heavy legislation (Verdouw, 2015). At the same time food retail is well known 

for being a small margin business, with a lot to gain through optimisation- and efficiency 

interventions. 

 

The growth and constraints surrounding the general retail and transport sectors may be two 

reasons behind why these markets are considered two of the quickest industries to adapt to 

innovations of information and communication technologies (ICT) as well as the industries 

where the ICT have the biggest disruptive potential (Höller, 2014). There is however a big 

difference between general retail and food retail. While IoT technology, such as RFID, has 

been used in the apparel industry for more than ten years and in livestock farming for longer, 

food retail companies have only recently started to further explore its potential. The size of the 

food market and the technological potential in the industry makes it interesting to investigate 

further. From a Swedish perspective, the area of study is particularly interesting since The City 

of Stockholm has chosen Food Tech as one of the new main focus areas for innovation 

(Michael, 2016). 

 

1.2 Problematisation 

So far the actors within the food retail and supply-chain have mainly focused their 

implementations to small-scale and pilot projects regarding energy efficiency, monitoring 

supplies and tracking transports (Claughton Wallin, 2016). Many players do not know what to 

do with all the new information that the IoT systems have given them and they have therefore 

chosen to focus on smaller implementations and installations, such as optimisation of light and 

cooling. Technology will in its early stages always be implemented in small proportions 

(Eliasson, 2017). 

 

The food retail industry has potential to gain with the IoT technologies. It is however still 

questionable to which extent the IoT will impact the food retail sector from a greater 

perspective and what general movements it will create in the value creation of its main players. 

Observations from other technological shifts show that in the beginning, new technology is 

used within the old paradigm to solve smaller efficiency problems, but after a paradigm shift 

the real benefit of the technology is figured out and the full potential of the technology can be 

used (Eliasson, 2017). As mentioned above, IoT is today mainly used for efficiency problems 

within the food retail industry and even though some of the players have used IoT for several 

years does not suggest they are prepared for a paradigm shift. A study of this kind is also 

important since there are no present research estimating the IoT impact, or any other 

technological phenomena, in the food retail industry. This will be further explained in section 

4. 
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IBM Svenska AB has proposed to investigate these questions within the scope of this research. 

IBM is currently designing and implementing IoT solutions in several sectors and have 

companies within the food industry as potential customers. By exploring how the IoT 

technologies might affect the food retail industry, IBM can better understand the challenges 

arising with a shift to IoT. This in order to be better equipped when demonstrating their value 

and achieve a more profitable position in the market. 

 

1.3 Purpose 

The purpose of this research is to induce a deeper and wider understanding of the implications 

and the consequences of the IoT technology. It is also to understand and how it can affect 

different levels and parts of the food retail industry’s value chain.  

 

The study is mainly predictive and descriptive and bases its analysis on a multi-level 

perspective in order to generate an exhaustive comprehension of the mentioned technology’s 

effects. The study is expected to better prepare food industry and their collaborating ICT 

players in order to make better decisions on technological development, provide suggestions 

on further research regarding the possible power of change of IoT as well as create a base for 

future research on IoT possibilities. 

 

1.4 Research question 

Given the problematisation the following research questions have been formulated: 

 

RQ1: How can IoT use by wholesalers and retailers increase the end customer value in the 

future value chain of the food retail industry in Sweden? 

RQ2: What are some of the key limitations and enablers for a potential future development 

of IoT in the food retail value chain? 

 

1.5 Expected contribution 

1.5.1 Scientific 

This thesis hopes to build theory and empirical knowledge about IoT in the food retail industry 

and contributing by adding more knowledge on how present technological solutions will 

change and impact industry boundaries. It hopes to create a better understanding of IoT and 

how it should be looked upon in future studies and provide an analysis that would be available 

for both technology and sector generalisations.  

 

1.5.2 Applied 

The conclusions of this research aim to contribute to concrete suggestions regarding in which 

fields and by which projects food retailers and IoT-solution providers should work together in 

order to implement IoT that increases their profitability. IBM or other IT companies should be 

able to develop pilot projects with IoT that solve challenges in the food retail industry.  

 

1.6 Delimitations 

This study is conducted on a full-time basis from January to June 2017. 

 

The relatively unexplored research area and the lack of established research terms and 

methodologies made delimitations and limitations important. Therefore, a set of delimitations 

were made in the beginning of the study that were updated as deeper insights about the industry 
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were reached. Since many of the players in the industry take care of several parts of the value 

chain, the challenge was to set a scope that was as narrow as possible but still wide enough to 

include as many insights as possible. The interviews gave deeper insights about which players 

in the industry was of importance for the research question.  

 

In order to conduct the study the following delimitations have been chosen: 

 

1. IoT was assumed to affect and impact the food retail value chain and was the only 

technology focused on, even though other technologies might generate direct 

customer value. 

2. IoT must exist together with other technologies such as analytical power to be able 

to create value, but broader development on the need for this technology has been 

omitted. 

3. The study covers only the value chain represented by the wholesalers and retailers of 

food products, not producers, processors or transporters, see figure 2. However, some 

of these have been interviewed in order to broaden perspectives.  

4. The interview subjects were company representatives from incumbent retailers, 

wholesalers, disrupters and experts within the industry and technology. 

5. The interview subjects were managers of IT or business development. 

6. Only actors on the Swedish market were studied. 

7. The study was focused on IoT impact on customer value for end customers, not on 

automation of processes or energy control. 

8. The time horizon for the future was not specified. Focus has been on the solutions’ 

impact on customer value and not the present status of these solutions.  

 

The wholesalers’ and retailers’ perspective together with the focus on customer value were 

chosen since the answers on the area were the most interesting and accurately complied with 

the purpose. The IT and business development responsibilities were chosen as focus since they 

were the ones that most efficiently would be able to answer questions on these areas. The main 

actors of the Swedish market were chosen since they would provide a transferable and 

generalisable result and were operating on a market the researchers understand. 

Figure 2 - Visualising the scope of the value 

chain. 
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1.7 Definitions 

Below section will clarify some of the most used keywords of this report. 

 

1. Customer value: ratio of ‘Meeting customer need’/’Use of customer resources’ 

according to SIS (2000). Needs are defined as results, problems and feelings. 

Resources are defined as money, time and effort. 

2. End customer: the same thing as a consumer of the product or service. 

3. IoT: Internet of Things, further explained in section 3. 

4. Food wholesaler: an actor completely or partly doing business by selling food and 

beverage products of different types to anyone except consumers. 

5. Food retailer: an actor completely or partly doing business by selling food and 

beverage products of different types to consumers. 

6. Food krona: from Swedish “Matkrona”. The total amount of money the Swedish 

people spend on food, either via retail, restaurants or such. 

7. Online single item purchase: purchase of single items within online retail as 

opposed to pre-designed dinner kits. 

 

1.8 Disposition 

In section two the research methodology and its evaluation are explained, more detailed 

limitations of the scope and the theory. In section three history and challenges of both IoT as a 

technology and the food retail industry will be described, as well as present IoT 

implementations within the food retail sector. In section four, a summary of similar research 

on the area is presented and in section five a synthesised theoretical framework for the study 

likewise. In section six the results from the interviews are presented, in section seven the 

discussion and analysis of the results connected to the theories are demonstrated. Section eight 

summarises the final conclusions of the study. 
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2 Research methodology 

Below section will describe the general approach of the method when it comes to focus area 

and choice of theories, describe how literature review was done, detail the interview process 

and clarify how the information was processed and future scenario formulated. It will then 

evaluate the mentioned methods and discuss the ethical aspects of the study. 

 

2.1 Choice of methods 

Figure 3 is an illustration of the research and will be referred to in this section when the 

methodology is explained. The research was carried out and structured in the same order as the 

numbered boxes in the figure. 

 

2.1.1 Background and literature review 

The thesis started with reading up on the background of the subjects and then a literature review 

in the fields of IoT and the food retail industry was conducted, see box 1 in figure 3. The aim 

of the literature review was to create an overview of the current knowledge in the field, find 

the most quoted researchers and build a ground for the future work of the thesis. The literature 

review is divided in four parts; the food retail industry, IoT, the impact from IoT in the food 

retail industry and the creation of customer value. The first two parts are presented in section 

3 and the last two parts are presented in section 4.  
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Several keywords were chosen, see table 1, and used in the search tool KTH Primo which has 

the most extensive collection of different databases that the researchers are granted access to.  

 

For the food retail industry, all studies published before 1970 were excluded. The studies 

containing information about the development that has been taking place on the food market 

or in the food store in the abstracts were chosen to read further. For IoT, all studies published 

before 2000 were excluded. The articles with an abstract that most corresponded with the field 

were chosen and read. A review of the sources to the articles were done and the most commonly 

quoted and the ones most similar to the studied article were chosen for further review. The 

same procedure was done with the sources of these articles. The process was iterated until it 

Figure 3 - Detailed view of research and analytical method used in the study. 
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became clear that all big areas were covered and a smaller amount of new or interesting 

information was added each time a new article was read. An initial interview with IBM 

representative Bengt Eliasson was performed in order to reach a better overview of the study. 

The academic supervisor was also consulted for specific literature. 

 
Table 1 - Keywords used in literature review. 

Area of study Used search words 

The food retail industry  “Supermarket”, “Evolution”, “History”, 

“Food”, “Supply”, “Trade”, “Retail” 

IoT “Internet of Things”, “IoT”, “History”, 

“Development”, “Infrastructure”, “Enabling 

technologies”, “Challenges”  

IoT impact in food retail industry “IoT”, “Digitalisation”, “ICT”, “Food 

Retail”, “Future”, “Impact”, “Technology”, 

“Implementation” 

How to create customer value? “Technology”, “Implementation”, 

“Customer value”, “Future” 

 

2.1.2 Choice of theoretical framework 

Theories commonly used when describing technical transformation have been read and 

investigated for their suitability for this research, see box 2 in figure 3. The theories chosen are 

summarised below, further developed in section 5 and shown in figure 4. One starting point is 

to view the system in which IoT and food retail meet as a sociotechnical system according to 

the theories of Geels (2002). The perspective is important since it will categorise different types 

of inertia and technological developments. The theory is common and fits the purpose and 

study well. 

 

Another starting point is the view of IoT as either a radical or incremental innovation capable 

of inducing creative destruction, a model that has been presented by Schumpeter (1942). The 

starting point is important since it questions IoT as an innovation and will create a better 

Figure 4 - Visualising theories. 
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understanding of the impact it could do whether it would be considered incremental or radical. 

The distinction is important to do in order to create an analytical value for the study. 

 

The niches and radical innovations are providing for the third starting point regarding 

disruptive innovation, mostly discussed by Christensen (1997), and analyses the market, 

customers and the change in value-processes when faced with new innovations. It is an 

important starting point to have since it will create understanding regarding the conditions for 

IoT innovations on present markets. The theory has been proposed by the peer group as a 

hands-on alternative to the purely academic theories described. 

 

Furthermore, the process of technological innovations and their diffusion into present markets 

was chosen for analysis. This by using theories of market adoption and success attributes using 

theories from Rogers (2003). The theory is very categorising and clear in its division of 

willingness to adopt and what main constraints there could be when introducing new 

technologies. The theory is also present in several studies and is elementary yet very specific.  

 

In order to have a more industry adapted analysis, the Gartner Hype Cycle and its parameters 

(Gartner, 2017a) have been chosen as part of the analysis and starting point. The model maps 

the hype of several technological innovations and tries to predict the future development by 

differentiating market expectation from commercial and realistic viability. The model 

represents a more practical way of looking at industrial dynamics and has been mentioned by 

the supervisor and several interviewees as a welcomed way of keeping the analysis close to the 

industry. 

 

Finally, the last starting point chosen for the analytical approach to the study is Arthur’s (1994) 

model of how innovation spread and become dominant depending on different lock-in effects 

and path dependencies. The framework is important since mapping different constraints and 

lock-in effects will create better understanding for the spread of IoT. The theory was chosen 

because of its applicability to the study and because of its present use in several of the courses 

at the institution.  

 

All the theories have been taught during courses at KTH regarding industrial dynamics and 

technological change, and have been revised by the peer group and supervisors. The theories 

all describe different parts of a technological development, are not interchangeable and are 

supposed to complement each other. The academic coverage they provide is therefore argued 

to be wide because of its support from professors, peers and supervisors. 

 

2.1.3 Interviews 

Interview guide and questions 

The interviews were conducted in a semi-structured manner out of an interview guide that was 

based on theories from the areas presented in section 3 as well as the literature review presented 

in section 4, see box 2 and 3 in figure 3. The reason the interviews were conducted semi-

structurally was because the purpose was mainly exploratory, the researchers had relatively 

low knowledge regarding the subject and because it is a complex and multifaceted area that 

needs to be dealt with in a structured yet flexible way. Under these circumstances, semi-

structured interviews are a good tool (Blomkvist & Hallin, 2015). The order of the questions 

differed some depending on previous answers and attendant questions to create a natural flow 

in the conversation.  
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The focus of the questions was not on specific technologies such as IoT but rather which needs 

and other circumstances that decided on the prioritisations in the business and technological 

development. This in order not to lead the interviewee to try to satisfy the researchers with the 

answers he or she thought wanted to be heard. Before the interview started it was explained 

that all companies interviewed will be mentioned in the report, but that all answers will be 

anonymous and that is the broader picture of the industry that is of interest for the study. After 

that it was asked if it was all right to record the interview to enable transcription. One 

interviewee objected to be recorded and one interview failed to be recorded due to technical 

reasons, but notes and transcription were made in real time for both interviews. By the end of 

the interview, questions about specific technologies could be raised if it had not been mentioned 

earlier in the interview. The interviewee was also asked if he or she thought that any relevant 

questions had been omitted and if he or she wanted to add something. See the interview 

questions in appendix 1 for questions and how the questions connect to the theoretical 

framework in appendix 2. 

 

Sampling interview subjects 

The strategy when choosing who to interview started by mapping the value chain of the food 

retail industry and identifying key players. The method was to arrange interviews with these 

players and then chose the chain-referral sampling to find who else to interview. For the initial 

interviews the scope was delimited to focus on the wholesalers and the food retailers and 

leaving out actors like farmers and customers. The four companies ICA, Axfood, Coop and 

Bergendahls represented 93,9% of the total food retail market in Sweden 2015 (Fri Köpenskap, 

2016), and were therefore chosen for interviews. For the wholesalers: Martin & Servera, 

Menigo, Svensk Cater and Grönsakshallen Sorunda were identified as four of the biggest 

players and therefore also included in the interview list. Through IBM a contact person was 

provided to Axfood and for the others a call was made to their switchboard asking to speak to 

a person responsible for business development or IT development.  

 

For the interviews regarding technology within the food retail industry the commissioner IBM 

was asked for recommendations and they provided the contact information to Dynahmat, 

Svenska Retursystem and DLF.  

 

The process of arranging interviews was started in mid-February. The first players who were 

contacted were the major food retailers, Svenska Retursystem and Dynahmat. The approach 

was done through the company switcher by phone. This usually resulted in name, contact 

information and in some occasions a talk to the potential interviewee. Thereafter the contact 

was conducted through email. The person was informed of the purpose of this study and 

depending on the interest from their side and their schedule a time for an interview was booked 

as soon as possible. Some of the interviewees had to be reminded through email several times 

to get the final arrangement set and some people referred to other in the company better 

positioned to answer the questions.  

 

After each interview the interviewee got asked if there were any other organisation or company 

he or she thought was relevant for the study. If the suggestion was found to be interesting 

regarding to the scope of the thesis an initial contact was done with the objective to arrange an 

interview. This technique broadened the companies from the initial list to also include online 

dinner kit and logistic firms within the food retail industry. Discussions with supervisors at 

KTH and IBM also generated new ideas on which companies to contact for interviews. A table 

that closer presents the interview subjects and their relation to the industry is attached in 

appendix 3.  
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Performing interviews 

In total 18 interviews were conducted, each interview took 25-75 minutes depending on the 

length of the answers. In order to avoid biased questions, the unaided questions were always 

asked before the aided questions, as were the positive and general questions asked before the 

negative and specific questions. This can be confirmed in attached appendix 1 containing 

interview questions. Since the questions were always open, after every question a summary 

was done in order to assure mutual understanding. Clarification was always asked for when 

things were unclear or contradictory and as much as possible for quantitative data that would 

strengthen arguments given. 

 

Initially, two unstructured test interviews were performed with commissioner representatives 

to get a better view of the topic, the purpose and the possible depth of interview questions. 

Interview guide was later synthesised together with theory. Two test interviews with company 

representatives (SRS, Grönsakshallen Sorunda) were made and caused a final adjustment of 

the interview questions. This in order to better scope the research area, the industry and the 

researchability of the subject (Blomkvist & Hallin, 2015). 

 

All interviews except one were held by both researchers, with one subject at a time to avoid 

social bias. The subjects were informed of the study’s purpose, commissioner’s name and were 

guaranteed anonymity and academic results of the study in order to receive better and honest 

answers. One of the interviewers got the responsibility to ask the questions in the interview 

guide and the other interviewer had an increased responsibility to listen and search for follow 

up questions. Some subjects asked specifically to see the questions in advance, the other ones 

were unaware of which exact questions he or she would get. The division of interviewees is 

noted in appendix 3. Since the questions regarded matters within the interviewees field of work 

it was considered insignificant if they would receive the questions in advance or not. On 

average 55 minutes were spent at each interview and a maximum of 2 interviews were held per 

day to avoid contrast bias. The interviews were held at the office of the person who was 

interviewed and the date and time was a mutual arrangement. The first interview was held the 

20th of February and the last one 13th of April.  

 

2.1.4 Processing and presenting interview data 

Each interview was recorded and transcribed detailed on a word-by-word basis to minimise 

bias while analysing. All transcriptions of the interviews were made by the same person to 

ensure continuity and was just done by one person who also participated in all interviews. The 

transcriptions were read several times by both researchers in order to avoid single perspectives.  

 

After transcription, the interviews were compared. All transcriptions were uploaded in the 

program NVivo 11. Since it was noticed through the transcriptions that the interviewee not 

always answered the same questions as they were asked or answered several questions in one, 

the content was categorised and coded after the answers rather than based on the question 

asked, see box 6 in figure 3. When the coding was conducted, all answers had been coded from 

twenty questions into seven main themes. The reason why only seven out of twenty questions 

were used for the coding is down to two main reasons. Firstly, some of the questions were 

similar to each other because they were asked on similar things but from different perspectives 

to ensure answers as comprehensive as possible. During the coding, the answers to these 

questions were coded to the same main theme. Secondly, some of the questions asked also 

turned out to be redundant or that the persons interviewed did not have any knowledge about 

the subject. The answer to these questions did not contain any information or insight and was 
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therefore not coded into any main theme. Three themes contained more results than any of the 

others, these were; Development in the food retail industry during recent years (past), Present 

challenges and projects (present), Value creation in the future (future). The remaining results 

were connected to these. 

 

After the coding was performed the answers were mapped to one or several of the selected 

theories and models, see box 7 in figure 3. The mapping was conducted by both researchers for 

one theme at the time. The main theory applicable on the interview results showed to be Geels 

after the mapping was conducted, as can be revised in appendix 4, hence it formed the 

framework for result presentation. The framework form headlines and the three main themes 

form subheadings, see box 8 in figure 3. Some headlines in the framework were left out since 

no interview results were mapped to these. The headlines used are: Strategic games, Techno-

scientific knowledge, Market and User practices, Infrastructure and Culture. Under each 

subheading the results were grouped and given sub-headlines.  

 

2.1.5 Conducting the analysis 

The analysis started with mapping all sub-headlines from the results in relationship to each 

other and their tense, see box 9 in figure 3. Nine main areas were found; Online shopping and 

distribution, Customer expectations, Stores and offers, Sustainability, Immigration and 

traveling, Standardisation and traceability, Technological adaptation, Internal IT strategy, 

Sharing of personal and corporate data.  

 

The results in the nine main areas are then analysed in section 7. After each main area, focus 

areas are mentioned where the IoT perspective of the analysis is clarified, see box 10 figure 3. 

In section 8, these focus areas are presented as the conclusions, see box 11 figure 3.  

 

2.2 Evaluation of methods 

2.2.1 Limitations of literature review 

The main limitations of the literature review are the scarce academic research material on this 

area and similar to this one. Not only is the literature on the area not developed, the parts that 

are developed are scattered as can be revised in section 3 and 4. The scarce literature has created 

a bigger need to use research and investigations referred to in the literature encountered when 

making an initial search. This is a major drawback since it exposes the study to a further loss 

of perspectives that was already lost with the greater lack of literature. 

 

The subject is very up-to-date. All the clients are working on it now, on a day-to-day basis 

which might create a loss of perspective since a lot of focus is on what is happening now and 

making things work rather than facing future development. This might also be the reason why 

the information about the area from a corporate perspective is still not present in the literature 

and why some sources are not strictly academic. There is for an example little consensus in the 

existing literature on future implications the transformation of the industry will create. 

 

2.2.2 Limitations of interviews 

The risk of bias is a limitation in the method of chain-referral sampling. A good opportunity 

with the methodology is that it enables reaching people within certain positions and companies 

that otherwise would be harder to encounter. These people can share deeper knowledge and 

insights which enrich the data collection and thereby enables a deeper analysis. However, 

chain-referral could mean that you just interview people from the same circle with similar 
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opinions and perspectives. Valid critique is also the fact that the same professional position at 

each company was not interviewed and therefore created different professional perspectives. 

 

After analysing the transcriptions of the interviews, it was noted that the interviewee not always 

answered the question stipulated by the researchers. The interviewee started of answering the 

question but sometimes they by association started to talk about other things related to the 

question. The advantage with this was that new insights where researched related to the topic 

chosen by the researchers. The disadvantage with this is that it can be more difficult to compare 

the answers between the interviewees. Some of the questions showed to be redundant or the 

interviewee did not have the knowledge to answer the question. Even though two test 

interviews were performed and some of the questions did not return insightful information, the 

questions were kept as a safety to make sure that certain perspectives were lost in the other 

interviews.  

 

Some of the questions answered during the interviews were answered similarly and 

unanimously, which did not provoke further questions on the area that might have created 

further base for analysis. Focus was instead put on deeper questions on areas where there were 

differing opinions and perspectives. This is a limitation to the method, but also a necessity in 

order to construct a study of analytical depth. 

 

As argued under the limitations of the literature study, a limitation to the interviews is also the 

actuality of the subject. Organisations and companies are constantly working on this area. The 

study therefore becomes a snapshot of a short time period and many things might happen in 

the coming months that would affect the conclusions if the study was conducted during a longer 

period of time. 

 

2.2.3 Limitations of analysis 

The main difficulty with analysis and future forecast is the infinite number of variables that can 

affect future events, making analysis with this scope difficult. Interviewees were also asked to 

predict the future with a time perspective of 20 years, but often ended up making an analysis 

on the amount of years they saw applicable to their present knowledge. 

 

The interest of the study is the sector and not specific actors. This led to the anonymisation of 

interviewees in the result section. This makes it difficult to control and compare actors with 

each other, but it gives the interviewee a greater freedom of speech. 

 

In order to canalise the analysis several parts of it had to be based on the amount of times the 

issue was mentioned during the interviews and discussions, this might have omitted thorough 

analysis of phenomena with possible great impact but with little present attention.  

 

2.2.4 Trustworthiness of the study 

The trustworthiness of this study is reasoned to be high given the criterion of credibility, 

dependability and transferability argued for by Graneheim and Lundman (2004). 

 

Credibility is decided by the rigour of the method, the type of data, transparency and 

triangulation of the study. The chosen methods for data-gathering have previously been used 

by a wide extent of researchers within this area with successful results. The method for data-

analysis has been used before, has a logical step-by-step description and is documented in the 

appendices, enabling both testability and falsification. The methods were during the study 
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under continuous revision by both researchers, commissioner representatives, academic tutors 

and peers within seminar groups.  

 

Interviews were conducted with help from an interview guide based on literature review and 

recommended academic theories from the institution representatives. The guide was revised 

after two initial intents in order to ensure accurate responses. The interviewees were people 

with experience within the sector and from different parts of the industry and the results from 

the interviews early showed a lot of similarities between them. The resemblance with the earlier 

performed literature review further triangulated and enhanced the credibility of the study and 

that the observations and conclusions were within reasonable limits.  

 

The dependability of the study depends on the consistency of the interpretation and the data 

gathering. The method for conducting the data gathering and interpretation of collected 

information is thoroughly described earlier in this section. It is a well-tried method with wide 

use in scientific research and it was used consistently throughout the study. A limitation 

concerning the theory of Hype cycle is that the interview sample is rather small to fully 

establish the exact position of IoT within food retail. For a more comprehensive view more 

interviews with people in other position should be conducted.  

 

The transferability of the study is decided by the generalisability: the way the results can be 

transferred to other groups or domains. The information was gathered under a short period, 

however due to the quick changes within the market, the study needs to be re-evaluated when 

newer technology and constraints affect the industry. The interviewees represented a large part 

of the studied market which in this case makes the transferability of the study high. Within the 

food retail, representatives for 94% of the total market and in the wholesalers around 22% of 

the market were interviewed, which can be studied in appendix 5. However, the Swedish food 

market is special because of meteorological constraints, scattered population, heavy food 

legislation and high technological penetration. It would therefore be difficult to argue perfect 

transferability with markets such as the British, French or Italian. 

 

2.3 Ethics 

The study has been conducted according to the standards of Vetenskapsrådets forskningsetiska 

principer inom humanistisk-samhällsvetenskaplig forskning. Each interviewee has been 

thoroughly informed about the purpose and background of the study as well as the researchers 

behind it. They have all agreed to be part of the study and has been awarded confidentiality 

throughout the entire study. It was also made clear what the research results were to be used 

for and have not deviated from this. 

 

During the study the researchers have come across confidential corporate and personal 

information and have made sure that no delicate information was transmitted to other parties 

in the study that were not authorised to that information. This includes corporate affairs, 

strategic plans, customers and personal opinions about other actors. 
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3 An introduction to IoT and the food retail industry  

To be able to see how the technology could affect the food retail industry in the future it is 

needed to both know the development of IoT and what enabling factors that is needed for its 

implementation. The food retail industry also has to be covered from a historical perspective 

describing the important milestones. When the important milestones of the past and the present 

is presented a future vision can be built from that. In this section a short introduction is 

presented but for further details see appendix 6.  

 

3.1 IoT 

Below, the researchers’ definition of IoT will be discussed and synthesised together with a 

discussion of how the use of Internet has changed the last 50 years. A closer definition of the 

enabling technologies behind IoT will be presented and followed by a discussion of the main 

challenges the IoT faces in its continuous development towards market implementation. 

 

3.1.1 Used definition of the Internet of Things 

The term Internet of Things (IoT) was first mentioned by Kevin Ashton in his research in 1999 

(Ashton, 2009) but has since then developed to cover a wider range of industries and later 

technologies. The media-hype and marketing strategies often centred on the word have also 

clouded and shifted the true meaning. It is therefore necessary to provide a definition. 

Following definition is a synthesis of definitions provided by three institutions: Meola (2017), 

Gartner (2017b) and Uckelmann with co-writers (2011). This definition is used since it 

provides a clear and easily understood explanation of the essence of IoT based on three well 

known researchers in the field. It also provides a description that is the most useful for the 

supply chain of food. 

 

“A network of internet connected physical objects, called "things", containing embedded 

technology with the ability to sense, collect and exchange data from internal or external 

environments and in some cases act upon it. The objects could be any stand-alone internet-

connected device that can be monitored or controlled from a remote location and that are 

seamlessly integrated into the network.” 

 

3.1.2 The early history of the IoT 

The history of the IoT is mostly based and enabled by the actual Internet. The Internet is one 

of our times most central technological phenomena, having enabled disruptive innovations for 

many industries, societies and other technologies. In the late 1960s the internet began as a mere 

connection between a few university computers with the purpose of quick communication. Two 

decades later the internet was mostly dominated by e-mail and file transfers and in the 1990s 

the users became defined in millions as web browsing became popular (ITU, 2005). 

Figure 5 - Historical development of the Internet. 
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With the following emergence of mobile internet services starting in 2001 (BBC News, 2001) 

and efficient networks for these connections, the use of internet moved beyond the stationary 

computer. Smartphones and social media continued changing the communication channels 

from the one-to-one and one-to-many to channels more like many-to-many. 

 

Today, we are moving in the direction of a development in which human users of the internet 

get outnumbered by connected devices, or “things”, both when it comes to amount of 

connections but also amount of received and generated data. Most of the internet traffic will 

flow between the devices and thus creating a far wider and complex internet of the things. 

Already in 2011 did the number of interconnected devices on the planet outnumber the world 

population (Gubbi et al, 2013) and Gartner expects the number of connected things to reach 26 

billion units by 2020 (Gartner, 2015). 

 

3.1.3 Enabling technologies behind the IoT 

IoT is an applied combination of different technologies with diverse maturity, development 

phases and positions in the market that has been developed relatively isolated from each other 

and together push the technological frontier forward. In order to fully understand the future of 

IoT, its possible applications, coming challenges and technologies behind it (ITU, 2005). 

  

There are different opinions about which technologies that should be considered the most 

important for the IoT development. In order to map the academic consensus, below table has 

been constructed to give a better view of what technologies that should receive attention. Below 

each technology and why it is an important enabler for the overall IoT applications will be 

described. The following technologies have all been equally treated because of wide academic 

attention and the technologies not mentioned have been omitted.  

 
Table 2 - The enabling technologies behind IoT. 

Key enabling technology Description of technology Academic support 

Radio-Frequency 

Identification (RFID) 

Identifying objects using a 

radio-wave reader that 

transmits signals that a 

specific tag responds to 

sending information about 

its identity. 

(ITU, 2005), (Lee & Lee, 

2015), (Chen et al, 2010), 

(Sánchez López et al, 2012), 

(Chabanne et al, 2013), 

(Risteska Stojkoska et al, 

2017), (Uckelmann et al, 

2011), (Gubbi et al, 2013) 

Wireless sensor networks 

(WSN) 

Detect and/or measure 

physical stimulus, convert 

it to either digital or 

analogous information for 

interpretation. 

(ITU, 2005), (Lee & Lee, 

2015), (Risteska Stojkoska et 

al, 2017), (Gubbi et al, 2013) 

Ubiquitous connectivity Internet connection. (Mukhopadhyay et al, 2014), 

(Höller et al, 2014) 

Nanotechnology and 

miniaturisation 

Constant development of 

smaller chips and ways of 

(ITU, 2005), (Uckelmann et 

al, 2011) 
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miniaturising earlier big 

machines. 

Middleware Facilitating development of 

new software applications. 

(Lee & Lee, 2015), 

(Chabanne et al, 2013) 

Smart technologies Possibility for devices to 

autonomously act from 

given stimulus. 

(ITU, 2005), (Lee & Lee, 

2015) 

Cloud computing Handling and processing 

huge data streams. 

(Lee & Lee, 2015) 

 

3.1.4 Main challenges for IoT 

There exist several challenges and enablers for a future use of IoT. The challenges reach from 

structural problems only to be solved by mutual agreements by many market players to 

technological barriers that only further innovation can tackle. The main challenges with most 

academic attention are listed below. Further explanations are provided in appendix 6. 

 

1. Standardisation and harmonisation (Uckelmann, 2011; Hui et al, 2016) 

2. Security and privacy (Risteska Stojkoska, 2017; Höller et al, 2014) 

3. Low trust in market development (ITU, 2005) 

4. Intellectual property rights (ITU, 2005) 

5. Technical interoperability (Chabanne, 2013; Risteska Stojkoska, 2017) 

6. Increase internet connectivity (Höller et al, 2014) 

7. Data overload (Risteska Stojkoska, 2017; Chen, 2010) 

8. Imprecise or unreliable data (Chen, 2010; Höller et al, 2014) 

 

3.2 The food retail industry  

This section will identify and describe the cornerstones in the development of the food retail 

industry from an historical perspective to how the conditions are today. This is to give a picture 

of why the industry is designed as it is today and to further on in the thesis be able to identify 

which cornerstones the IoT technology will be able to disrupt. It starts out with the history of 

food and food trade, describes the development of the cooling technology, transportation, 

development of the food store and rules and regulations in the industry.  

 

Figure 6 - A timeline of shifts and technological development affecting our relationship to food. 
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3.2.1 System changes that affects food trade  

Some of the important milestones that have formed the retail industry to what it is today it is 

noted that the development of the food retail industry connects to the societal, technological 

and cultural development in the society. The climate change during the Neolithic revolution 

pushed humans from the gatherer-hunter society into the agrarian society as farmers. 

Thousands of years later the invention of steam power lead to the industrial revolution with 

increased efficiency in farming and a need of people working in the industries with urbanisation 

and mass production as a consequence. Women entering the workforce with less time in their 

homes as an effect (SCB, 2011; Engblom), the successful diffusion of cars (1992; Georgano, 

2000, Borneskans, 2006), the invention of the fridge and improvements in food preservation 

changed our behaviour from shopping and cooking food every day to going to the supermarket 

and buying food for several days and storing it at home. It exist different kinds of stores, from 

smaller convenience stores close to the home or big hypermarkets outside of the cities. The 

size, number of items and prize differ between the different store types but a common 

denominator is that the design of the stores is done to maximize the customers time in the store 

by having the customer to travel down as many aisles as possible (Notre Dame College Online, 

2013). A recent shift in the Swedish food retail industry is the increased demand for organic 

food. It has increased from SEK 6 billion in sales to SEK 25,4 billion 2016 and now accounts 

for 8.7% of the total sales (Kihlberg, 2017). In figure 7 below you can see the current market 

distribution in Sweden for food retail. 
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3.2.2 The awakening of online shopping 

The history of online food starts in the beginning of the 21st century, several food players as 

ICA and Bergendahls opened online stores but the retention of customers was low and within 

a couple of years all of them except Netxtra had closed again (Sveriges Radio, 2003). Netxtra 

opened for sales in 1997 and by 2008 they had 70 000 registered customers and a turnover on 

SEK 72,2 million (Hammarberg, 2010). In 2007, the Swedish company Middagsfrid was the 

first player in the world to deliver dinner kits home to private persons (Thiel, 2017). The 

concept took off fast and in 2008 Linas Matkasse was founded and is today the biggest player 

on the dinner kit market in Sweden. The evolution of the Dinner Kit market reheated the online 

single item purchase and in 2015 online grocery sales exceeded Dinner Kits in turnover. 

Mathem has since the awakening been one of the biggest players and through their growth they 

have awakened the incumbent food retailers to address the online market again (Thiel, 201; 

Svensk Digital Handel, 2016).  

 

In 2015 the food retail industry in Sweden grew with 4% but the online food retail industry 

grew with 39%. The total net value of the online food industry is SEK 4,1 billion, which 

accounts for 1,4% of the total food retail industry. People who purchase online report that the 

top reasons for online purchasing is “to not to carry the goods”, “to not have to go to the 

physical store”, “to get a greater selection of goods to choose from”. Online shoppers tend to 

take free shipping for granted and do not want to pay for it. The total time consumption in the 

physical stores is the same for consumers that only shop in physical stores and people that also 

use online shopping. The reasons might be that the store is not designed to fast conduct 

complementary shopping and that fast home delivery from online stores is not available. The 

total time for grocery shopping is therefore higher for those who shop both online and in the 

traditional stores compare to those that only shop in the traditional store (Svensk Digital 

Handel, 2016). 

 

3.2.3 Economics of food 

Another movement that affects the industry is the substantial decrease in percentage of 

available income that is being used for food. The available income used to buy food has 

decreased from a third of available income in 1955 to about 12% of available income (Ivarsson, 

2016).  

 

Figure 7 - Current market distribution of food retail and grocery in Sweden (Marketline, 2016). 



24 

 

What is also affecting the spending on food is the economic situation in the households. Food 

is always bought since people always must eat, but the buying patterns change depending on 

the economic situation. The growth rate of the Swedish economy was 3,3% in 2016 (Carlgren, 

2017).  

 

ICA have investigated how their customer would react to a change in the economic situation, 

see the two tables below (ICA, 2011). 

 
Table 3 - Customer prioritisation of attributes when having less income. 

When your available income decrease and you have to choose between price and other 

traits. What would be the first attribute you would prioritise down? 

Design of packaging  63% 

Convenience  47% 

Organic ingredients  42% 

 

 
Table 4 - Customer prioritisation of products when having less income. 

When your available income decrease and you have to choose between price and other 

traits. What would be the first product you would prioritise down? 

Readymade meals 81% 

Candy and confectionery                                                          74% 

Soda                                                                                                                        63% 

 

 

3.3 IoT in Food Retail Industry today 

IoT within the Food Retail Industry is a relatively new phenomenon. The technique is not 

broadly used but the discussion about the technique and how it can be used has begun. As with 

most new technologies the initial projects try to use the new technology to optimise existing 

solutions. The two main opportunities that are discussed are traceability and enhanced best 

before-date. In this section, some of the different IoT solutions within the food retail industry 

are presented. Then it is followed by a short story of a potential life of an IoT potato. Further 

explanations are provided in appendix 6. 
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3.3.1 Example of a supply chain with food and IoT 

Potatoes are growing on the field in long rows. In distance a stick with Wi-Fi sensors can be 

seen in the ground. The IoT sensors send information to the farmer about moisture, nutrients 

in the soil and monitor growth and the need of pesticides. An analytical tool combines the 

information with weather data and gives the farmer insights on when to water, add fertiliser or 

harvest. Some potatoes get delivered to a store, some to a factory to be turned into chips and 

others that were damaged became animal feeding. 

 

The potato is packed on pallets and transported to the store. Before leaving the farm, the farmer 

confirms this by signing the pallets out with a RFID-scan. Information gets logged to a system 

so no pallet can get lost. On the way to the warehouse sensors in the truck monitor the 

temperature, moisture and shakings. A default in the system leads to a temperature rise during 

the three hours of driving and on some of the labels in the truck the best before date is brought 

forward with some days. The drive is monitored and analysed when new information reach the 

analytical tool. The IoT solutions provide the program with information about the need of 

service for the truck, the driver’s habits, the traffic on the road, the situation on the other pick-

up places and the customer needs are taken into consideration when the program is designing 

the optimal route.  

 

After the eventful journey the potatoes reach the store and get signed in via the RFID-tag. No 

pallets were lost and all potatoes arrived safely. When a lot of customers have taken potatoes, 

the shelf can sense that it is getting empty and an order to refill is sent to the storage. 

 

The potatoes can see the staff and the customers come and go depending on the data the IoT 

solutions send out. The staff change position in the store depending on where most of the 

customers are located. They redesign the layout of the store, give service to the freezers that 

require it, change the offers and the placement of the products depending on which insights 

they receive from the system. The customers’ movements are tracked through a chip in the self-

scanner, a sensor in the roof can track the mobile signals and recognise a returning customer 

and define the person’s age and sex. The information is analysed by an analytical tool and 

combined with the data from the checkout system. All products are tagged and the customer 

can collect all items they want and leave the store without having to pay, the payment is drawn 

from the mobile account. The potatoes are still left in the store until next morning. Then the 

store receives a signal from an IoT device that one of their subscription customer will run out 

of potatoes, toilet paper and milk with three days and that a company truck will pass that 

customer’s home the same day. To optimise the route the driver will bring the products to refill 

the customers’ pantry. 

 

Figure 8 - Existing IoT solutions in different stages of the food supply chain. 
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When the farmer enters the store some days later he can search in the retailer’s app on the 

specific products containing potatoes from his farm. Before leaving the store, he has bought 

chips and meat. The chips are made from his potatoes and the meal come from animals that 

have been eating potatoes from his farm.  

  

Figure 9 - The Connected Store (IBM, 2016). 
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4 Literature review 

The below section will present the results of the literature review made on earlier studies and 

research on the area of future impact of IoT or other ICT technologies in certain industries. It 

will go through the most common frameworks used by different studies and argue why the study 

is necessary and why the specific framework was chosen. The literature review will also present 

customer value and its constituents. 

 

4.1 Decision making with IoT 

The literature regarding the IoT as a technology is wide as can be seen in section 3. However, 

when it comes to the research on the actual impact or the creation of prognosis of its future 

impact, there is a certain lack of frameworks and research. There are of course examples of 

studies that try to foresee the impact of IoT on certain parts of either industries, operations or 

stakeholders. Below the most important parts will be summarised. 

The IoT is relatively new as a managerial phenomenon, given the fact that the research 

discussing ways of taking decisions based on the IoT is scarce. Li and co-writers present in a 

study a framework for a company to decide what type of strategy a company should have in an 

IoT context (Li et al, 2012). The framework is considering company ambitions to get-ahead or 

catch-up within technology and market share and it is suggested that the development is so 

quick and uncertain that these strategies might have to be changed continuously. Zhou, on the 

other hand, presents a categorisation of IoT depending on the openness in order for businesses 

to position themselves (Zhou et al, 2015), and Dijkman designs via several interviews a 

business model framework for IoT, containing only the most important factors, in order for 

businesses to be able to design one for themselves (Dijkman et al, 2015). All the studies 

reviewed and presented show that IoT as a technology is well-studied but that the combination 

of IoT and business needs to be studied more thoroughly.  

 

4.2 IoT and ICT in food retail and agricultural sector 

There have been studies made within the agricultural and food retail sector on the topic of IoT 

and other different ICT technology implementations. Just as argued in the introduction of this 

research, the main reason why food retail and technology is an interesting combination is 

because the physical retailers are losing market share to the online retailers (Kumar et al, 2017). 

IoT and technology are therefore mentioned to be able to solve the loss in market share (Bo et 

al, 2016; Schiefer, 2004). The technology is argued to be specifically important for the food 

sector because of the many constraints that it is exposed to (Kaloxylos et al, 2013; Verdouw et 

al, 2015; Chen, 2015). 

 

Figure 10 - Summary of the literature review on future impact of IoT and 

ICT. 
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The majority of the studies on IoT and its impact on certain industries are not based on a future 

nor estimation perspective, but rather on a problem-solving perspective in which the 

researchers anticipate an impact on a certain industry or operation, then construct the solution 

and validate the impact. For an example, Kaloxylos and co-writers designed a communication 

system based on ICT technologies for the agricultural sector since it was argued that the lack 

of communication between farming, logistics and retail lowered the efficiency of the sector 

(Kaloxylos et al, 2013). Verdouw designed an IoT virtualisation of a fish supply chain between 

Norway and Brazil in order to facilitate the uncertain vending process (Verdouw et al, 2015) 

and Chen designed an automated food traceability system using IoT and specific sector needs 

(Chen, 2015). Some researchers are more specific and present solutions that might not be all 

easy to export to other sectors or supply chain: such as Shih and co-writers who designed a 

food cold-chain system for food treatment within Asian airlines (Shih et al, 2016) or as Seo 

who designed a food contamination monitoring system using IoT (Seo et al, 2016). 

 

Scheifer does in his study a general estimation of the future impact of new technologies within 

the agricultural sector, not focusing on nor IoT nor food retail. He reaches more or less general 

conclusions (Schiefer, 2004). The method used is mostly a description of the application 

environment, principal technology development lines and an estimation of impact and 

obstacles this could create. Another study that tries to predict the future impact between 

technology and the sector is the one presented by Blackman (2005) in which he by using a 

similar method as in Scheiefer’s study, discusses trends and their future implications. 

Blackman does however not discuss only ICT technologies and the estimations are on a 

paradigm level and could therefore be difficult for food retailers to apply to their own business. 

 

4.3 IoT and ICT in Transport sector and other sectors 

Just as IoT has been argued as important for the development of the food retail sector, the same 

is argued for the transport and logistic sector. The communicational advantages that IoT and 

ICT offer are necessary in order to cope with the larger distances and the lack of connectivity 

between different models of transport. The authors together with Harris decided to design a 

way to deal with this connectivity loss with a method similar to the projects in the food sector 

(Harris et al, 2015). Even though this literature study has contained few examples from other 

sectors, there are of course many different sectors that have experienced the same kind of ICT 

implementation as the food and transport sector. Zhou mentions several projects in which RFID 

has been implemented similarly to the projects described in the food market (Zhou et al, 2015), 

but neither Harris nor Zhou present any model or form of future impact estimation. However, 

the article written by Yoshimoto and Nemoto (2005) does mention several hypotheses 

regarding the ICT impact in the transport sector with several statistical data supporting the 

conclusions. The method used in this case is similar to the one used in the methods from the 

food sector: first describing the history of ICT its present developments and trends, later discuss 

the main stakeholders of the logistic system and finally explain the impact the ICT will have 

on the system stakeholders. 

 

4.4 Methods for analysing IoT and ICT impact 

In conclusion: there are very few studies that give a well-balanced and thorough discussion of 

future IoT impact on the food retail industry. There are however studies, as mentioned above, 

that in different sectors and with different results, design and implement specific IoT solutions 

based on system constraints and requirements. The method is explained in figure 11 below, but 

would not be able to work completely for the study since these design projects only predicts 

the future on shorthand. In figure 12 the method used by the few studies that have tried to 
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predict different ICT impacts in either food or logistics sector is explained. The problems with 

the methods are mostly that they are based on general ICT trends and not on IoT specific and 

hat they tend to be concerns for several different industries. The methods are almost always 

hard to understand when it comes to creating the future estimations, and there must be a clearer 

description or framework use. 

This is related to the thesis since it further argues for continuous research on the future 

technological implementation within the food retail and wholesaling industry. The presented 

studies are not covering the necessary questions the industry actors need answers to. As 

presented in section 2, the thesis will therefore contain a study based on a framework similar 

to the one in figure 12 

 

4.5 Customer value and its constituents 

The definition of customer value is important to make before starting with a deeper analysis. 

As mentioned in the definitions under section 1.8, the study follows the SIS (2000) definition 

of it as a ratio between customer need and customer resources. Needs are defined as results, 

problems and feelings and resources are defined as money time and effort. The definition of 

the customer value of this kind is not common in the literature connected to IoT and 

technological changes. The model is therefore chosen since its constituents are commonly 

presented but not combined this way. 

Figure 11 - Method commonly 

used in previous research 

regarding IoT. 

Figure 12 - Method commonly used in previous research regarding future ICT 

impact. 
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Figure 13 - The customer value equation. 

The equation gives that if the need increases more than the resources, the customer value 

increases. The relationship is also reversed, if the resources used increases more than the need 

the customer value decrease.  

 

Roblek and co-writers (2016) discusses the added value that Industry 4.0, or the so called 

connected industry containing wide implementations of IoT technologies, will have on society 

and organisations. The authors do not present any kind of framework or definition of the value 

they are analysing, but talking about the customer value they tend to compare it to demand and 

offering what customers want. The author of the book Agile product development expresses 

the difficulty of defining customer value since it is ever changing and has different definitions 

depending on who you ask (Varma, 2015). The author does however conclude that customer 

value is rooted in the definition of the customer, the customer’s problem and then solving them.  

 

Roy and co-writers (2016) argue what would be constituents of smart customer experience, but 

bases some of its arguments on customer value and its focus on convenience and effort. Kim 

and co-writers (2013) argues differently and defines customer value, including business 

customers, as perceived benefits customers obtain via product quality, brand associations and 

indispensable information and that traditionally the customer value has been defined as offering 

high quality to a lower price than competitors. Lin and Lin (2006) gives the customer value 

two new parameters, competitors and time. Value is relative to your competitors. If you offer 

something better than your competitors you are offering customer value, and if you continue 

to do this under a longer period, you create real value. Lauterborn (1990) argues about customer 

value within marketing and expresses the need to move away from the traditional 4P 

perspective; product, price, promotion and place to an equivalent 4C model from customer’s 

perspective consisting of; consumer value of the product, cost to the customer, communication 

to the customer and convenience for the customer. 

 

4.6 Methods for analysing change in customer value 

Although there is no real consensus within the literature on how to define the customer value, 

the methodology on how to analyse a change in customer value is relatively common within 

the academia. Both Roy (2016) and Kim (2013) with co-writers start by mapping their 

definition of customer value or customer experience in certain parameters and then measures, 

quantitatively or qualitatively, the difference over time. If there is an aggregated increase in the 

variables, the customer value is argued to be increased. This study will therefore conduct a 

study based on the same perspective on change in customer value.  
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5 Theoretical framework 

In order to make a suitable study of the mentioned research question, it is necessary to base 

the approach and method on existing theoretical models and frameworks regarding this 

subject. This section defines our theoretical framework and mentions relevant models and 

studies of this kind. The models’ relevance and what questions that should be covered are also 

explained. 

 

5.1 The theoretical framework 

The interviews will touch upon past, present and future development concerning IoT and the 

food retail industry. In order to conduct an analysis of a new technology, theories that cover 

what cause, or trying to cause, a change in a technological system has been chosen as our 

framework. These are covered by Geels (2002), Mayntz and Hughes (1988) and Dahmén 

(1988). The next point of analysis is what type of change it is in order to understand the 

potential impact on the rest of the system or paradigm, the theory presented by Schumpeter 

(1942) and Christensen (1997) has been chosen for this purpose. The last step of analysis in 

the selected framework is to understand and analysis what makes an innovation spread and be 

adopted, for this analysis the theories of Rogers (2003), Moore (1991), Gartner (2017a) and 

Arthur (1994) have been chosen. 

 

5.2 Sociotechnical regimes and their constraints 

How do technological transitions or changes in the way societal functions such as 

transportations and communication take place? Are there certain mechanisms or particular 

patterns? Geels argues that there is (Geels, 2002) and coins the concept of sociotechnical 

regime, a set of different actors such as suppliers, users, producers, public authorities, 

universities that act upon different rules and create standards and technological trajectories. 

Within these trajectories there is stability and inertia and incremental innovations are usually 

done. The sociotechnical regime is embedded in a sociotechnical landscape defined by 

political, environmental and demographic variables. However, radical innovations are 

generated in niches, an independent incubator, and as tensions occur in the sociotechnical 

regimes or changes at landscape level create windows of opportunities in the sociotechnical 

regime, the radical innovations can induce a technological transition and change the 

composition of both the regime and the landscape.  

 

Mayntz and Hughes also argue that the momentum is the critical part of the transition process, 

and especially in their version of sociotechnical regimes which they call large technical systems 

(Mayntz & Hughes, 1988). The book also discusses the most important term coined by Hughes; 

reverse salients. If a component of a large technical system is not sufficiently developed and 

due to this hinders the rest of the system to develop, it is called a reverse salient. The analysis 

of salients is important since it often uncovers new businesses and helps industries advance. 

An example of a reverse salient could be the applications and development of the smartphone 

being constrained and considered by the capacity of the battery. 

 

The interesting part of the theory is the inertia in the systems and what factors that lie behind 

it. According to Geels, the inertia in the sociotechnical regimes are based on seven main factors. 

Below these factors are listed and connected to the present sociotechnical regime. It is also 

described how these could work as momentum to IoT implementation within the food retail 

value chain. These are: 
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1. Industrial networks and strategic games 

The largest players are not using the technology and have not made strategic 

partnerships with technological companies. 

2. Techno-scientific knowledge 

The scientists and the actors within the food supply chain have not managed to 

transform IoT technology into useful applications. 

3. Sectoral policy 

The authorities are imposing laws that constrain technological implementation, such 

as security and safety requirements. 

4. Markets and user practices 

The largest players have processes that differ a lot from the new processes presented 

by the technology, for an example manual inventory. 

5. Technology 

The technology has not been sufficiently developed to meet technical requirements. 

6. Infrastructure 

The internet connection is not strong enough to handle large amounts of transmitted 

data.  

7. Culture and symbolic meaning 

Unwillingness to let machines or sensors do the job humans earlier did. 

 

Erik Dahmén also discusses a certain type of inertia called development block, suggesting that 

industries develop together in bigger blocks and that lack of technological development in one 

industry or one part of the industry can constrain the development and create inertia for other 

developments within the same blocks (Dahmén, 1988). An example could be if the passenger 

boat or airplane industry developed side by side with the oil industry, one could argue that 

capacity in the number of passengers is connected to efficiency in the produced oil. The more 

efficient oil, the more capacity for the boats as they can transport more people quicker. 

 

In order to understand todays inertia and what windows of opportunities that exists within the 

sector, the interviews will contain questions regarding what type of projects that have been 

conducted lately, if they have failed or succeeded and what factors that constrain them. They 

will be asked what they consider important innovations within today’s business, what projects 

they wish to execute and what main challenges they need to overcome. 

 

5.3 Radical and incremental innovations and Creative Destruction 

To enable analysis of the potential impact an innovation can have on the system, an analysis of 

the innovation itself has to be conducted. One way to differentiate and categorise innovations 

is to categorise them as radical or incremental, two concepts presented by Schumpeter (1942). 

Incremental innovations are stepwise improvements within the existing paradigm while radical 

innovation make existing structures and knowledge obsolete and less valuable, a process 

Schumpeter called creative destruction.  

 

In order to understand and analyse the innovations occurring today within the field of the food 

retail industry, the interview questions have been designed to detect how the incumbent players 

drives their innovation. Questions such as: who initiate the development projects and what type 

of innovation projects they will focus on in the near and distant future are asked.  

 



33 

 

5.4 Disruptive innovation  

The theory of disruptive innovation describes the mechanism behind creative destruction, 

mentioned earlier in this section, and was presented by Christensen (1997). A disruptive 

innovation is an innovation that opens a new market for customers that did not have access to 

the previous market, often due to high price and a value offer often consisting of many features 

not needed on the new market. The new market is in the beginning often small, have low 

margins and do not interest the incumbents. When the player has entered the market, it develops 

its innovation to be able to reach more customers and increase its margins. When the value 

proposition develops, it can end up being both better and cheaper than the offer made by the 

incumbent. Thus, the disruptive innovation often destroys the previous market and the market 

leaders. 

 

In the interviews the questions have been asked to detect the structure of the companies’ supply 

chains, their value proposition towards existing customers, what they think will be considered 

value creation in the future and what other players and offers there are on the market. This in 

order to better understand the present situation in the sector and what conditions there are for 

IoT innovations. 

 

5.5 Diffusion of technological innovations 

Not all innovations succeed on the market. When an innovation has reached the market Everett 

Rogers (2003) has developed the theory of diffusion of innovations in order to understand 

market adoption of this innovation. Rogers defines the rate of adoption as “the relative speed 

with which an innovation is adopted by members of a social system”. Rate is usually measured 

by the length of time required for a certain percentage of the members of a social system to 

adopt an innovation, see the top line in figure 15 below. Individuals are categorised into five 

different adopter categories: innovators, early adopters, early majority, late majority and 

laggards, see bottom line in figure 15 below. The adoption of an innovation follows an S curve 

when plotted over a length of time. When the innovation has climbed high on the adoption 

curve the number of individual adopters ensures that the innovation is self-sustaining.  

 

One of the biggest challenges is to go from early adopters to early majority and that step is 

called the chasm (Moore, 1991). Different actions are needed to be adopted by the different 

groups. To help decrease the uncertainty of the innovation, Rogers proposes attributes of 

Figure 14 - How a new innovation disrupts the previous technology over time. 
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innovations that help to decrease uncertainty about the innovations success on the market: (1) 

relative advantage, (2) compatibility, (3) complexity, (4) trialability, and (5) observability. 

Rogers also proposes four main elements that influence the spread of a new idea: the innovation 

itself, communication channels, time, and a social system.  

 

In order to understand the level of diffusion of different initiatives in the industry today 

questions have to be asked regarding what the company has done in the project so far, how 

many within and outside the company who knows about it, have tried it or uses the innovation 

today, strategy for implementation, statuses so far and limitations.  

 

5.6 Hype cycle and its parameters 

Connected to the theories developed by Rogers, an American consultancy firm, Gartner Inc. 

has developed their own tool to be able to advise their customers on how to separate hype from 

the real drivers of a technology’s commercial promise when making technology investment 

decisions. They call it Gartner’s Hype Cycle, see figure 16. It is a tool to discern a technological 

hype from what’s commercially viable and to understand when such claims will pay off. The 

Figure 15 - How the S-curve and the Diffusion of Innovations are 

related. 

Figure 16 - Illustration of the different stages of the Hype Cycle (Gartner, 2017a). 
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Hype cycle provide a graphic representation of the maturity and adoption of technologies and 

applications, and a view of how a technology or application will evolve over time. 

 

The Hype Cycle is divided into five different areas (Gartner, 2017a): 

 

1. Technology Trigger: A potential technology breakthrough kicks things off. Early 

proof of concept stories and media interest trigger significant publicity. Often no 

usable products exist and commercial viability is unproven. 

2. Peak of Inflated Expectations: Early publicity produces a number of success stories, 

often accompanied by scores of failures. Some companies act; many do not. 

3. Trough of Disillusionment: Interest wanes as experiments and implementations fail to 

deliver. Producers of the technology shake out or fail. Investments continue only if 

the surviving providers improve their products to the satisfaction of early adopters. 

4. Slope of Enlightenment: More instances of how the technology can benefit the 

enterprise start to crystallise and become more widely understood. Second- and third-

generation products appear from technology providers. More enterprises fund pilots; 

conservative companies remain cautious. 

5. Plateau of Productivity: Mainstream adoption starts to take off. Criteria for assessing 

provider viability are more clearly defined. The technology’s broad market 

applicability and relevance are clearly paying off. 

 

In order to locate where IoT-projects in the food industry are in the Hype cycle, questions have 

been asked regarding for how long the projects have been running, how many within the 

organisation and outside of the organisation that uses the technological solution and how IoT 

is used in the solution. 

 

5.7 Lock-in effects and path dependency  

When an invention has spread, and been adopted by the society it can affect future inventions 

through the phenomenon of lock-in effects and path dependencies (Arthur, 1994). Lock-in and 

path dependency is achieved when a dominance of a particular technology or product enjoys 

the benefit of increasing return to scale. The result of lock-in is that decision-makers feel forced 

to choose the dominant product, even if their intrinsic preference for it might be low. Increasing 

returns to scale can be due to a range of demand- and supply side factors including positive 

information and network externalities, economies of scale in production, learning effects and 

infrastructure availability.  

 

This theory is of importance in the analysis of IoT to try to distinguish which surrounding 

systems that will remain even though the market demand is changing and new technological 

opportunities arises. Questions asked to enable this analysis are what building blocks the 

technological projects are built upon, what building blocks they had since earlier, criteria for 

starting a project, projects they been investigating to run but decided not to start or change 

drastically, demand on return of investment and other qualifiers for how they choosing which 

projects to focus on. 

  



36 

 

6 Empirical results  

In this section the results from the interviews are presented under six main themes taken from 

Geels framework of system inertia. Under each theme the results are divided into answers 

covering past, present and future.  

 

6.1 Strategic games 

6.1.1 Development in the food retail sector during the recent years 

Changing strategies towards online retail 

The incumbent players have chosen different strategies when developing the online market. 

One incumbent retailer has a strategy that is closely connected to individual store owners where 

the packing of the products and the distributions are done in and from the local store. It is also 

up to the local store owner to decide if they want to enable their customers to buy food online. 

This can be compared to two other incumbent retailers who have centralised specially built 

dark stores where packing and distribution only to online customers are conducted. One of 

those retailers argues that this enable them to be more efficient and decrease cost for the online 

sales. One wholesaler recently developed and opened a new warehouse in order to battle the 

new demand. 

 

6.1.2 Present challenges and projects 

Awaiting technological development 

One player argues that most retailers would describe themselves as fast followers when it 

comes to the adoption of new technologies. They are waiting to see if they can benefit from a 

technology, and then they buy it. This might explain some technological inertia in the 

organisations. A majority of them do not have the financial resources, and those who have the 

possibility to invest do not in order to await proof of concept. Now when the technological 

pace is so quick, several actors has stressed that they are in need to catch up with the 

technology. A majority of the retailers in other parts of the world are in the situation in which 

they need to innovate themselves in order to survive but since they have declined so much in 

sales they do not have any money to invest in a transformation.  

 

Development of internal structures and systems to enable future success 

A common theme amongst the incumbent wholesalers and retailers interviewed is the 

discussion of how they should develop internally to increase future readiness. They want to 

develop work practices in order to become more agile. One incumbent retailer expresses that 

the way you look at your IT department is important. A sharp and developing IT department is 

a mean for competition. A global player expresses the need of having systems to enable all 

their associates to innovate, test, try and measure. Then, if they are successful, quickly roll 

them out to take advantage of business and new concepts. 

 

“There is a great potential if we can improve how we cooperate with external providers to 

become better and faster in developing increased customer value.” 
From interview of R1, incumbent retailer spring 2017 

 

Two different main strategies crystallised during the interviews; outsourcing of the IT 

development or in-house IT department and development. Below you can see the division of 

the respondents. Some of the interviewees did not mention their IT strategy since this question 

was not in the interview guide.  
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Table 5 – Represented companies’ strategies for IT development. 

Main strategy for technology development Times mentioned 

Outsource development 4 

In-house development 4 

 

6.1.3 Value creation in the future 

Develop strategy depending of product 

Two out of the interviewed food retailers have addressed that they have started to develop a 

new strategy for working with their customers and products. One retailer will diversify the 

retail experience and create two concepts depending on which type of product they want to sell. 

The first experience should be the emotional and conceptual one, like shopping meat and 

cheese, and the other should be the easiest, quickest and the most efficient one, like shopping 

cleaning products and cereals. The division is shown in figure 17. This retailer also expresses 

that they want to move from product to service company. The other retailer will put the 

customer’s need for meals in focus rather than ingredients. A third actor is talking about a local 

supermarket that took the initiative to open up a pizza place inside the food store so the 

customers could shop in the store and get ready made pizza with them home as a way to meet 

the customer need. This will according to the retailers increase the customer value since it 

focuses the customer service on the problem the customer is having, being hungry and wanting 

a meal, rather than the sales of an ingredient.  

 

“We need to develop our concepts for stores in a new way. Today they are built to fill the 

fridge, freezer and pantry, but the customer want a solution on what to eat NOW.” 
From interview of R1, incumbent retailer spring 2017 

Leverage on core competence 

All except the incumbent wholesalers or retailers stress the value of focusing on their core 

competence. The argument is that most players solve picking and distribution in similar ways, 

it is therefore according to other parameters the success is decided. Only one player expresses 

that their belief on customer value is to deliver as low price to the customers as possible.  

 

“Traditionally, groceries make money looking at cost saving opportunities in supply chain. 

But there are more and more papers saying that we have squeezed all the juice we can get 

Figure 17 - Different types of products, and different types of strategies. 
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out of the operational supply chain. We need to go to other places to find revenue growth and 

profitability. We see a shift to the customer experience and how the business model aligns 

with what customers are looking for.” 
From interview of S1, specialist spring 2017  

 

Disruption from any player in the value chain  

A majority of the wholesalers and retailers interviewed expressed a fear of future disruption 

from incumbent or new players in the value chain. The retailers fear the restaurants and ready-

meal solutions tapping in on their market share as well as online marketplaces that bypass the 

wholesalers and retailers and go directly from producers to end customers. The wholesalers 

and distributors were scared of the retailers growing their own storage and taking over more 

transportation and logistics as well as the online market places. 

 

The questions they asked themselves were: what will the value be in the future and who will 

be the best player to deliver it? The players looked in all directions to track movement in the 

value chain and observe which actors to learn from. Below a table of companies mentioned 

during the interviews are compiled. The questions asked was: “which players can you learn 

from?”. The actors mentioning Amazon were mainly arguing that they wanted to learn 

Amazon’s way of adapting to and capitalising from new technologies. 

 
Table 6 - Competitors the interviewees would like to learn from. 

Company name Times mentioned 

Amazon 10 

Alibaba 2 

Walmart 2 

JC Penny 1 

DHL 1 

Linas Matkasse 1 

Urban Deli 1 

Google 1 

Fresh Direct 1 

Grönsakshallen 1 

Karma 1 

Budbee 1 

Ocado 1 
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6.2 Techno-scientific knowledge 

6.2.1 Development in the food retail sector during the recent years 

Improve internal systems 

A significant amount of the interviewed actors has during the recent years focused 

technological implementations on their internal business systems. The systems have not had 

the capacity to integrate to each other or to enable the future functionality that was needed. 

Therefore, a majority of the incumbent actors’ recent investments have mainly focused on 

business and cashier systems, Wi-Fi in store, optimising and automating of flows, create more 

accurate prognoses and implementing auto-ordering. The technological development is based 

on the customer value or the identified problem, the actors find the technology used as 

secondary. All big retailers and wholesalers mention that they are using IoT technology in order 

to supervise temperature or functionality in cooling units and transports, but seldom use the 

word IoT. The definition of IoT also varies between the different interviewees. For some, IoT 

are devices connected to some kind of network, and for other the device has to be connected to 

several other units and generate actionable information in order to be called an IoT solution. 

 

“We measure the temperature in the fridges and freezers, but we do not call it IoT. We call it 

that we measure the temperature in the fridge and the freezers. The word IoT is a hype.” 
From interview of R2, incumbent retailer spring 2017 

 

Time spent shopping 

Two retailers argue that one of the most important applications the last years is the self-

scanning. A technology giving the end customers the ability to do the cashiers work. It has 

increased the time the customer spend in the store, decreased the time the end customer spends 

waiting in line and increases the data generated about the customers. An online trader spends 

as much time using the interface as a self-scanner. In both cases, the customer has the 

impression of spending less time shopping than before using the applications. 

 

The smartphone is essential 

There is little technology that has been developed over the last years that has changed the 

conditions of the food retail market. For an example, the technology behind e-trade of food was 

already developed together with the internet, and many of the areas of use we see today, are 

mainly just new adaptations of old technology. Two actors are although very clear in the way 

they describe the smartphone as a really important technology shift that has changed the way 

of making business by increasing communication internally and with clients. 

 

Automation - leaving out the human factor 

A retailer and one actor both express the need of automation and limit the risk of the human 

factor in especially ordering and picking.  

 

6.2.2 Present challenges and projects 

There are many providers and it is considered difficult to integrate 

Five actors acknowledge the challenge when it comes to developing technological solutions, 

for an example an IoT application. They consider the solutions to be well developed 

individually, but that they lack a common interface integrated to the rest of the systems. Since 

there are many providers on the market, it is an easy pitfall to hire many different providers. 

They will give you different types of standards, different solutions and make it really difficult 

to integrate everything into one system. Three actors are having problems with the 

communication between systems at this moment, and one wholesaler managed to create a well-
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functioning system with communicating units allowing them to make revocation quicker than 

their competitors. 

 

One retailer also argues that the cost of many technological solutions of IoT character, such as 

RFID, are too expensive relative to their sales. 

 

6.2.3 Value creation in the future 

Develop the way we work with prognosis 

Two actors argue that one of the biggest challenges is to handle prognoses of different kinds. 

Both when it comes to actual sales, but also market shifts and drivers of sales. One wholesaler 

argues that the technology is important for the development of the market, but states that all 

stakeholders primarily want everything to work properly, technological or not. 

 

6.3 Sectoral policy 

6.3.1 Development in the food retail sector during the recent years 

Standardisation and traceability 

The increased global trade especially when it comes to food and products were origin is of 

importance has increased the need for sectoral policies and standardisation. Two wholesalers 

argue that legislation has become tougher and give the traceability of fish as an example. One 

player developed sensors to track food contamination and flexible expiration dates and one 

developed a system for pallet tracking. Five of the companies interviewed express a concern 

that the technological solutions developed today are too fragmented and the negative impact it 

would have for their business in the future. All five express a wish for increased cooperation 

of information transparency and standards instead of today’s fragmentation.  

 

“Information systems can be compared with the road network. We would never build parallel 

roads, but we are still able to drive in different ways on the road, and that’s how we all can 

find our competitive advantage.”  
From interview of S2, specialist spring 2017  

 

6.3.2 Present challenges and projects 

Standards for security and information 

One actor stresses the need for good privacy and security policies from the companies regarding 

the customer data given and generated in the business. One actor argues that there is a challenge 

to agree on common standards for technology throughout the supply chain. 

 

6.3.3 Value creation in the future 

Extended product information 

One wholesaler expresses that they think that it will be regulated that the customer should have 

more information about the products, for example which type of feeding the animals have been 

eating and where that food is coming from. Three main retailers and two main wholesalers talk 

about an increased importance from the customer’s perspective when choosing food retailer to 

buy from of what sustainable policies that companies have. Value creation in the future will be 

making it easier for the customer to make a good decision on what food to eat based on these 

facts. 

 

“Eating ants is not the next big thing, it is rather what the things we eat have been eating. 

Today there exist giant chickens raised on soya based formula from areas exposed to 

rainforest deforestation. Tomorrow they might be raised on sustainable ants instead. That is 
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the next big thing and the demand on us will be to deliver all information possible to our 

customers so they can make an informed decision.” 
From interview of W1, incumbent wholesaler spring 2017  

6.4 Market and user practices 

6.4.1 Development in the food retail sector during the recent years 

Health and convenience are trends and 4P transform into 4C 

All of the interviewed parties give clear examples of ways the market has changed the last years 

when it comes to different ways of user and market practices, online trade of dinner kit and 

single item purchase being the most prominent. Two actors argue that the customers total spend 

on food has increased widely. The rise in online trade shows a decreasing will to actually go to 

the physical store. Another actor argues that this is a part of a new trend within the sector in 

which convenience and health are two main themes. The trend is believed to intensify and 

shape the end customer offer within the industry together with the fact that we are getting older, 

more stressed, more connected and more in need of the convenience. One actor emphasises the 

importance of convenience in general. Not only is it more convenience within the offer, but it 

is about a general shift in how we market products.  

 

The earlier way was usually described with the 4P-model consisting of: price, product, 

promotion and place. The new way the actor argues to describe it is via 4C-model consisting 

of: customer value, cost, convenience and communication. As argued earlier, there is less 

importance laid on price, and more on convenience and making it easier for the customer. The 

health trend is, apart from all the new products we have in stores not containing certain 

ingredients, also a trend when it comes to friendliness towards nature; as evidenced by certain 

interviewees saying that packaging-free food stores would soon be a reality in Stockholm. 

Figure 19 shows results gathered from the interviews regarding this transition. 

 

6.4.2 Present challenges and projects 

Home delivery for the online food retail 

Actors across the entire sector have mentioned transportation for the online retail, the 

expectations it imposes on the retailers and the issue of making it profitable as major 

challenges. One retailer argues that even though they get many orders including home delivery, 

there is a challenge with filling the cars in order to make the delivery lucrative and acceptable 

from an environmental perspective. Three actors add to this problem the challenge of customer 

Figure 18 - Potential future parts of product specification. 
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expectations on transport: they consider it should be without any extra cost and they have the 

expectation that the products should be as returnable as for an example shoes or clothes. Actors 

find this a huge challenge since it is difficult in a low margin sector to add another service to 

the customer offer without charging for it, and because fresh food is not the same thing as 

clothes when it comes to transport.  

 

One actor expresses the need for any kind of delivery business to have high volume in order to 

be lucrative and mentions Ocado, the British online retailer, who is barely profitable with nearly 

1£ billion in sales. Another actor argues that the reason behind the problem with transportation 

to consumer homes is the limited time frame for delivery, since the logistics sector is generally 

better at business to business deliveries than business to consumer deliveries. One player 

thought that single item purchasing and dinner kit would team up through market consolidation 

and acquisitions. 

 

Present developing projects 

The below projects in table 7 were the most mentioned during the interviews of projects that 

had been conducted recently within the interviewed companies. 

 
Table 7 – Mentioned recent development projects within the companies. 

Development projects Times mentioned 

In store shopping 7 

Online shopping 6 

Internal systems 6 

Transport and logistics 4 

 

 

 

Figure 19 - The transition from 4P to 4C within the sector according to interviews. 
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6.4.3 Value creation in the future 

From suburban supermarket to local butcheries and bakeries  

All four retailers and a substantial part of the other players are addressing that the physical 

stores are facing a shift. One actor reported that their previous growth focus has been to open 

more stores and that the revenue has been connected to number of stores and locations of these. 

Two of the retailers expressed that the big supermarkets outside of the cities have been the most 

profitable for a long time, but that they have started to see a decrease in revenue. One retailer 

stated that they have started to refocus from bigger supermarkets to smaller stores in town, 

especially in growing city areas where a lot of new apartments are being built.  

 

One wholesaler and two retailers state that they think the food retail stores will be more 

specialised. A retailer thought that the web shop will be the complement to the physical store. 

One retailer state that they believe that the market will develop towards that products customers 

do not value an ocular revision of before consumption, like cereals, pasta and cleaning 

equipment will be driven home automatically. The remaining products will be sold in stores 

similar to the traditional stores where each store had one speciality. For an example one store 

for meat or one for cheese. Another retailer expresses that the customers probably first will 

want to make food shopping as easy and fast as possible but that it then will come a counter 

reaction making shopping in a physical store a luxurious thing to do. 

 

“A package of Kellogg’s Corn Flakes look the same every time, you don’t have to think about 

how you want it to be this time, you just want it to be in your pantry when you need it.” 
From interview of R2, incumbent retailer spring 2017  

 

One retailer also express that the communication in store will reach a new era in the future with 

screens in the store that sense what type of customer is approaching and designing the content 

based on customer segment.  

 

Customer value in focus 

One player emphasises that the customer loyalty within the food retail industry is low and the 

customers can affect the food retail player by expressing their wishes and go to another retailer 

if the store does not listen. The same player thinks that a lot of the future development will be 

decided and prioritised depending on customer opinions. Another actor says that it is always 

more important to make it easier for people rather than to invent new things.  

 

“In this age consumer specifications and buying patterns are dramatically changing. 

Consumer expectations are always based on the best experience, regardless of industry. If 

they had a great experience at a hotel and then they get to your store and don’t get that 

personalised service, they are dissatisfied. Increasingly high bar for retailers to try to 

address.” 
From interview of S3, specialist spring 2017 

 

From ingredients to meal  

One retailer express that they have an increased concern that the restaurants and takeaway 

places have increased their share of the food krona, and that they as retailers need to develop 

more meal solutions. A wholesaler express that the share of how people spend their money on 

food in restaurants has been low when benchmarking with other countries but that Stockholm 

is now developing and have reached a level that now is in line with other markets. Another 

retailer says that they see a big change in the cities and in the suburban areas compared to the 

countryside in buying patterns, and they believe that that difference will get even bigger.  
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Customer expectation when sharing personal information 

One actor claims that Millennials are sharing personal information in a much larger extent than 

the younger Generation Z. The actor says that Generation Z want to see the value of the return 

they would get by sharing the information and they must know that the information is managed 

in a secure way. One retailer express that the more knowledge they have about a customer the 

better they will be able to help the customer in the future. A possible solution would be that the 

customer does not have to physically buy certain products. Some of them are delivered to the 

client based on subscription and previous consumption. Another actor think that in the future 

the customer will not have to plan what to eat and when to buy, everything will be taken care 

of. Two wholesalers express that the acceptance of the span between placing the order and the 

delivery will decrease, one expresses it as the young generation want to swipe right and then it 

should be in the fridge.  

 

“The millennials are freely giving away their information but the Z is more conservative. 

They are willing to give away the info if they A) understand the value, and B) the retailers are 

going to protect it.”  
From interview of S4, specialist spring 2017 

 

6.5 Infrastructure 

6.5.1 Development in the food retail sector during the recent years 

Good but not perfect internet coverage 

One player argues that Swedish infrastructure is well developed. 3G connection is almost 

present everywhere, together with 4G and Wi-Fi. However, it is not completely safe according 

to the developers and solutions to deal with it have to be implemented, for example how to 

handle the situation if the Wi-Fi connection gets lost. 

 

6.5.2 Present challenges and projects 

Unfavourable Swedish geography and demography 

One actor argues that the main challenge for actors within the sector who would like to partake 

in the online trade and home delivery, needs to figure out how to manage the unfavourable 

demography and geography in Sweden. Sweden is an elongated country with only three major 

urban centres. Those are difficult conditions in order to make transport profitable. The different 

conditions can be observed in figure 20. 

 

Countries like South Korea and United Kingdom have a bigger population and density and also 

a higher market penetration for online food with 13,2% and 6% of total sales respectively 

(Svensk Digital Handel, 2016).  
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6.5.3 Value creation in the future 

Distribution - an area of concern 

All interviewed companies express logistics and transportation as an area of concern. A 

transporter believes in the return of a denser transportation network as rural postman 2.0. 

Another actor express an opinion that the incumbent players in the transportation industry have 

been better with business to business solutions, but that they can see new actors entering the 

market that find new solutions for business to consumer transportation and with a new 

understanding of who the end customer is. Another actor is worried about what impact home 

delivery will have on the infrastructure of pallets and cold storage since points of leaving and 

collecting transportation units will increase from hundreds to millions.  

 

Two actors are worrying about the whole system because they see a trend that other actors are 

starting do to their own deliveries. They argue that it is hard to get profitability into distribution 

and that you have to have high volumes and many customers in different locations to be able 

to fill the vehicles both on leaving the storage and on the return journey. One of the distributors 

says that they have started to experiment with combined goods in cold transports. Those are 

goods that do not have be transported cold but that can be pre-cooled and transported cool 

without any damage in order to increase the synergies and decrease the cost for cold transports. 

One retailer has a future vision that the logistic will not be from warehouse to store to people’s 

home, but that all the stores will be considered a network of storages and that products can be 

sent between different stores depending on need. 

 

“We can distribute the storage between our stores and drive loops between them so they can 

borrow items from each other. The storage will be everywhere.” 
From interview of R3, incumbent retailer spring 2017 

 

 

 

 

 

Figure 20 - Plot of population and density of mentioned countries. Data gathered from Wikipedia (2017). 
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6.6 Culture 

6.6.1 Development in the food retail sector during the recent years 

Immigration and travel habits change what we consume 

Three actors all argue that the way we eat and the products that are sold in retail have changed 

a lot during the last ten years, heavily influenced by immigration and world travel. Our eating 

habits have changed both in what type of food we eat and where that food comes from. One 

retailer argues that the shift in demography and cultural view on food can be seen in the trend 

of stores’ product ranges and that even small stores are focusing on having a large variety of 

products in order to allow choice. One retailer admits having increased total number of articles 

in their assortment by 10.000 during the last 2 years, an increase with 20%. 

 

Sustainability, health and diet 

The interviewees also talk about aspects regarding sustainability, health, and diets that affect 

the range of products in the market. One actor argues that some of these new aspects are 

necessary for their survival.  

 

Non-technical sectors with non-technical stakeholders 

Apart from the cultural behaviours of many of the customers, there are some cultural 

behaviours that have been noticed among the interviewees. All wholesalers consider their 

sector as a very non-technical sector with both their internal systems being low tech, but also 

their stakeholders. Some chefs and a majority older managers prefer to call or fax in orders. 

One actor argues that the industry is currently in an early phase of adoption when it comes to 

IoT. Proof of concepts are often presented but the main retailers and wholesalers are still 

waiting and avoiding making big investments. 

 

6.6.2 Present challenges and projects 

The interviews discussed who in the company that initiates the development projects. The 

culture showed to be very different between the companies. The results are presented in table 

8. Several interviewees gave more than one answer. 

Figure 21 - Plot of immigration connected to product range in retail stores. Immigration data gathered from 

SCB (2017a), product range increase based on interview answers and estimated plot. 
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Table 8 - Who initiates development projects at represented companies.  

Initiator Times mentioned 

Employees 7 

Customers and users 5 

Strategy department 3 

Board 2 

Owners 2 

Competitors 1 

Regulators 1 

 

6.6.3 Value creation in the future 

Food waste 

Three actors have been talking about food waste. They all consider it a huge problem. One 

actor think it will not be made any change until the customers’ force the actors to address the 

problem. Another actor says that the problem is that the cost of the waste in total is huge, but 

for each player it is a minor problem. A third actor says that if the waste decrease in the 

households and in the food stores the sales for the actors further up the value stream will sell 

less, which make the problem intricate. 
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7 Analysis and discussion 

In this section, results from interviews and the literature study are analysed through the 

theoretical framework. The analysis came down to findings that could be clustered into nine 

themes. The analysis and discussion in this chapter are presented through these nine themes.  

The nine themes can be seen in figure 22 below. 

7.1 Online shopping and distribution 

The conditions of the online food retail system have changed since the last hype 

The beginning of the 21st century brought with it the IT-bubble, encompassing food retailing. 

The hype eventually died out as the market did not mature appropriately and technology 

solutions were not up to the task of online food shopping. Recent years have seen success for 

a second wave of online food retailers such as Middagsfrid, Linas Matkasse and the interest for 

Mathem and Mat.se taking off, the retailers have now relaunched plans of the digital store. Is 

it another hype or is it the long-term trend of the market? What is different this time around? 

A valid discussion to have is if online single item ordering has lately been in a hype or not and 

where it can be placed in the hype cycle (Gartner, 2017a). 

 

All actors interviewed stated profitability within the online single item purchase as one of the 

greatest challenges for the whole industry. From the sociotechnical regime perspective, this 

could be seen as a symptom of inertia (Geels, 2002). The change of going from purchasing 

food in physical stores and taking them home yourself, to ordering online with home delivery, 

can be defined as a change of the system and therefore it is also suitable to use sociotechnical 

regime theory for the analysis.  

 

Figure 22 - Division of themes discussed in section 7. 
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There are two primary changes in the system of today compared to the last time the food 

retailers launched their first online stores: 

 

1. New players, such as Mathem and Linas Matkasse, have entered the market and 

threatens to disrupt current market shares.  

2. User practices have changed, and customers are now used to shop online from other 

type of retailers such as books and clothes. Online purchasing has conquered Roger’s 

chasm and diffused to a larger majority of the population (Rogers, 2003). The 

question for the food retail industry is not if they should go digital or not, rather how 

they should do it. 

 

Distribution is a remaining challenge for all players 

Many of the challenges remain the same today compared to when the first online food retailers 

opened, mainly because the end customers are not willing to pay extra for the service as the 

interviews detected. The theory says that to be able to pay for a service a customer must see an 

increased value for themselves and an increased cost for the company. A permanent challenge 

is what Geels defines as infrastructure (Geels, 2002). Sweden is an elongated country with its 

inhabitants spread over a huge area with only a few urban centres; Stockholm, Gothenburg and 

Malmö. Outside of these areas it is challenging to find profitable transportation and distribution 

solutions. This combined with a shift in user attitudes, expecting free delivery, profitability in 

transportation is further reduced. The geography of the country is a permanent condition, but 

there are several opportunities on how to cope with the problem, as indicated in our interview 

material. Several layers of Geels’s model must be approached in order to change the conditions 

of the system. The interviews and the analysis have pointed out industrial networks, sectoral 

policy and market practices as the three main areas as expressed in below list. 

 

Industrial networks 

 Optimisation of routes with multiple players. IoT enable distribution companies to 

handle time sensitivity, capacity restraints, driver preferences, historical data as well as 

real-time data flows such as traffic and navigation to optimise the routes. If companies 

in the same industry do not want to share solutions, then they can increase their 

cooperation with actors who are not competitors to increase volumes and synergies.  

 

Sectoral policy 

 Increase sharing of information. To enable optimised routes, more information need to 

be shared amongst actors.  

 If information should be shared, increased standardisation and agreement on security 

policies need to be agreed upon. 

 

Market practices 

 The distribution companies must improve on last mile delivery and to not only see the 

payer, but also the receiver, as the customer.  

 Be aware to not fragment the logistic solutions or starting up in-house. It is a trend for 

companies and municipalities to in-house logistic solutions, but the consequence is an 

increased cost and negative impact on environment instead of decreasing the cost and 

the number of routes. Therefore, outsourced alternatives should be considered.  

 Increase return by offering new customer solutions that the customers are willing to pay 

for. If the customers are not willing to pay for home delivery other customers values 

need to be developed that the customers are willing to pay for.  
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Subscriptions and forecasts - a new way to sell 

One future opportunity discussed among clients is how to make it even easier for the customer 

to shop. The knowledge and use of customer data could increase the possibility for 

subscriptions of goods like cleaning products, toilet paper, and common groceries such as oil 

or salt. These types of products would be possible, via IoT solutions such as Amazon Dash or 

Amazon Echo, to track and predict the use of and therefore know when to refill. This increasing 

the chance of an actor succeeding with their proof of concept projects and enable an opportunity 

for the transportation companies. For products where quality diminish with storage time, 

transportation companies can optimise the routes by having more possible delivery options. In 

the other end, customers would save time. 

 

To conclude section 7.1, the analysis shows on some system inertia that are permanent 

attributes for the Swedish food retail industry, such as geography and size of population, but it 

also detects several areas where the conditions can change, such as new offers and increased 

cooperation to optimise routes. The users are acquitted of online shopping and there are more 

types of players on the market, such as Mathem. This gives new opportunities to develop proof 

of concept projects that might succeed. Then the industry can move on to the slope of 

Enlightenment and Plateau of Productivity (Gartner, 2017a). 

 

Focus areas: 

Distribution is a remaining challenge for all players 

─ IoT can be used to enable distribution companies to handle time sensitivity, capacity 

restraints, driver preferences, historical data as well as real-time data flows such as 

traffic and navigation to optimise the routes.  

 

Subscriptions and forecasts - a new way to sell 

─ IoT can be used to track use of products and remaining level in the end customers’ 

storages. Data that can be used to develop new customer offers. 

 

7.2 Customer expectations 

Customers expect physical trade to give the same experience as online trade 

Online trade increases expectations on food retail companies and wholesalers. This given their 

constraints of perishable products and delivery. Tomatoes and fish have expiration dates and 

are more sensitive to weather, temperature and movements; unlike other popular online retail 

items such as clothes and shoes. A company selling shoes therefore has an easier way of 

managing online retail and home delivery, since they can allow themselves transportation 

without temperatures and give the customer the luxury of returning products they do not want. 

This business model would require significant amounts of energy, transportation costs and 

wasted products if it was implemented to the food retail sector.  

 

Customer expectation is mostly based on the last satisfactory shopping experience, regardless 

of sector or industry. Since the food retail sector is generally less technical than other retailers 

and sectors, as argued in section 7.7, the probability of unfulfilled expectations is pretty high. 

Together with the low brand loyalty among the customers and the quick way in which customer 

expectations and behaviours are shifting, it is very easy for new actors to enter the market and 

catch market share by offering a customer experience that would be comparable to other non-

food retailers. Amazon Go is a good example of this. Although not offering home delivery with 

the opportunity to return products you did not want, it offers a store without check-out lines. 

This is unlike many physical retailers but something you as customer would expect when 
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shopping online. It is also important to remember while discussing this that physical retail is 

not something that is expected to disappear in the foreseeable years. The American apparel 

retail industry has recently entered a period of declining sales and tougher competition from 

the online sector that offers the customers the convenience and prices they want. However, 

IBM:s own studies presented in interviews with them show clearly that nearly 85 % of the 

Generation Z prefer to go to the store, and that the younger generation, who you would have 

thought to be the most online trade friendly, thinks that going to the store is a social thing that 

they cherish. 

 

We see a specialisation in core competences and outsourcing of company operations in 

order to focus on the customer value 

As presented in the results, almost all of the interviewees state that their biggest concern when 

innovating is the customer value. However, there is a sharp shift in the industry when it comes 

to how you as a food retailer provide customer value. Earlier, a food supplier was successful 

among customers if it excelled in the supply chain. The ability to store large amounts of 

different products within their expiration dates and deliver to the stores according to the 

demand. Being a food retailer was more of a logistics business where profitability was found 

in cost savings along the chain, rather than offering services. Actors are now arguing that this 

is changing, and that the food retailer will not offer customer value by just offering the cheapest 

products, but also needs to focus on solving other customers’ issues. It is also necessary to 

remember that price is still an important concern among customers and that these are general 

trends in customer behaviour and not a total shift in values. All this discussed further in section 

7.8. 

 

Since the customer expectations are changing dramatically according to interviews, it is 

important to maintain and know your core competence in order to be able to offer the customers 

value and not just cheap products. Which core competence is the most important for us in 

relation with our customer? Is it providing the cheapest products, the widest range of products, 

the most easy-to-make recipes based on customer transactions, having a widespread network 

of easy-access stores or something else? Interviewees claim that the amount of internal 

competences a normal food retailer would require are so many that it is unlikely that they would 

be able to possess them all in-house and outsourcing is often required, or at least beneficial.  

 

Focus areas: 

Customers expect physical trade to give the same experience as online trade 

─ Just as IoT has affected the way Amazon offers service to their customers, IoT will 

probably affect the future value chain of the food retail industry by offering customers 

an experience that are more similar to the online trade. It can be receiving additional 

information about a product or getting suggestions on other products you might like. 

 

We see a specialisation in core competences and outsourcing of company operations in order 

to focus on the customer value 

─ IoT will impact the future value chain of food retail since it will facilitate the necessary 

servitisation required for adding customer value apart from cheap products. 

─ Companies will focus on their core competence and outsource parts that are not, 

including IoT and IT. 
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7.3 Stores and offers  

Locations of stores as a measure of success is getting obsolete 

With the recent rise in e-commerce and many new players on the market, retailers have chosen 

different approaches. Some do the picking and distribution from their already existing local 

stores and some are building centralised units optimised for picking and distributing for e-

commerce. Regardless of the distribution strategy the retailers have chosen, the importance of 

physical store location is changing. 

 

Lowest price as a strategy to lure customers is getting obsolete 

As defined earlier in the paper in the customer value equation figure 13, customer value is the 

quota of the customers need with the use of the customer resources. Customer need is related 

to the magnitude of their problem, the feelings connected to the need and the value of the result 

(SIS, 2000). The use of customers’ resources is related to the use of the customers’ money, 

time and effort. Empirical evidence and recent literature indicates that the balance of this 

equation has shifted.  

 

Feelings 

The customers’ concerns regarding sustainability connected to organic food and etic players 

on the market have increased dramatically in the last five years. As mentioned earlier, the sales 

of organic food increased from SEK 6 to 25,4 billion between 2006 and 2016. The interviews 

revealed that most actors believe that the importance of the internal policies regarding 

sustainability and ethics will increase in the eyes of the customers.  

 

Problem 

The interviews show that many customers consider themselves having a hard time finding time 

to plan, shop and cook food during the weeks. There is also a pattern seen that many people 

want to live in the city, and as a result more people live in smaller apartments, with smaller 

kitchens and fewer possibilities to store and cook food. This also means less incentives to own 

a car which hinders bulk shopping at supermarkets outside of the cities. This is an increasing 

problem for the customer regarding time and means to purchase food. This would argue for the 

change in customer value and required marketing from Lauterborn (1990). 

 

Money 

Worth remembering from the background of the food retail industry is that consumption 

patterns change with the economy and that Sweden, relative to other countries, have had a long 

period of sustained economic development. The question is: how the behaviour of the customer 

would change if the Swedish economy would hit a crisis? Some interviewees imply that the 

customer behaviour of more prepared food and convenience is here to stay. ICA’s customer 

survey, where customers rate how they think they would react if they would face a recession, 

express the opposite, that prepared meals and convenience is the first thing customers would 

stop prioritising. The survey was issued in 2011 and the question is if people really act as they 

think they will and how much this has changed since 2011. As mentioned earlier, the share of 

available income that is used to purchase food has decreased with 50 percent since the 50’s. 

This implies that if the customer value increases more than the cost, the customers would still 



53 

 

be able to pay more for the food or the services connected to food. A sign of this was revealed 

in the interviews with the increased spending on prepared meals, dinner kits and restaurants.  

The analysis shows that the customer value equation has shifted. The customer need has 

increased since the problems and concerns have increased. The customer resources have 

decreased since money is less of a problem. New innovations and investments can now create 

a window of opportunity (Geels, 2002) for new solutions to break through.  

 

The interviews show that to be able to increase the customer value successfully the retailers 

need to improve customer segmentation and communication. The segmentation is about 

understanding the customer group and being able to design the value that the customer segment 

appreciates. The communication is about being able to communicate differently with the 

different segments so they can become aware of the value that is designed for them.  

 

The goal to keep customers in stores as long as possible is obsolete 

The reading showed that store design has been limited by the goal of keeping the customer in 

store as long as possible in order to increase sales (Notre Dame College Online, 2013). This is 

a path dependency (Arthur, 1994). Two signs of this are that the dairy products are often in a 

corner at the back of the store and that the customers have to walk through most of the isles in 

order to get from the entrance to the cashiers. The interviews have shown that this way of 

designing a store is decreasing customer value in the changing landscape of food retail for 

several reasons.  

 

According to the interviews, shopping in stores can be a complement to online shopping. A 

customer who is shopping most of its groceries online but goes to the store to do complimentary 

shopping want to make the shopping as short and efficient as possible. They know what they 

are getting and do not want to spend any more time than necessary in the store or in a queue.  

 

According to the interviews, shopping is a visual and emotional experience. A customer who 

is shopping online can also choose to go to the store in order to buy products they want to sense 

before they buy. Typical things can be meat, fish, bread, cheese or vegetables. This can of 

course also be true for a customer that do not shop the rest of the food online. The experience 

Figure 23 - Indexed development of food prices and disposable income in Sweden since 1980 (Ekonomifakta, 2017; 

SCB, 2017b). 
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should be emotional and creating a relationship to the groceries you buy. According to the 

incumbent retailers’ customers do not want to spend time on shopping groceries that look and 

taste the same every time you buy them, as cereals or cleaning products. Some retailers even 

believe that the future of stores is that they will be more specialised to different segments, for 

an example if you want high quality meat or just organic products. The different types of 

products, bulk versus “emotional”, need to have different strategies of how the retailers work 

with them in the store.  

 

Given the answers from the interviews, the customers need help to find what they want. They 

will have more aspects in mind when purchasing food, such as content, origin, carbon emission 

footprint and other ethical aspects. There is a window of opportunity for the retailer who have 

developed their internal systems to be able to supply the information to the customer with help 

of IoT solutions. This entails having the information, knowing which customer who wants to 

know what and being able to communicate to the customer in a digital format, but also to locate 

the staff in the store on right locations with right tools.  

 

The traditional KPI:s and views that food retailers are selling ingredients are obsolete 

The user practices have changed. Swedish restaurants have increased their share of the total 

money spent by Swedish consumers on foods. The user behaviour has changed to eating at 

restaurants, using home delivery or take away, especially in city and suburban areas. The focus 

has shifted from ingredient to meal but the sales offers are still focused on ingredients and that 

is what is displayed in the store. Prepared meals, deli discs, dinner solutions and restaurants in 

stores have received greater interest, but the strategy is not implemented into all areas, for 

example offers and store layout. 

 

The majority of the interviewed actors expressed fear of future disruption from new or 

incumbent players, although new players were considered the most powerful to disrupt due to 

their low operational costs. The retailers are scared of the ready-to-eat solutions and the 

efficient store of Amazon Go, the wholesalers are afraid of the horizontal integration that comes 

from more acquisition and diversification eager retailers as a result of this fear. 

 

The theory on the inertia of the sociotechnical regimes contains seven main factors. One is 

culture (Geels, 2002). This implies that it is not only the technological development, the 

attitudes of the companies or the policy makers that decide the evolution of the system. The 

culture can set a trajectory for the development too. This has also been found true looking at a 

historical perspective on food. Through the interviews and the analysis of the material this has 

been found to be a central case also for the food retail industry today. The trajectory for the 

retailers has been that their customers shop at the stores that are most conveniently located and 

are considered to have good prices. Brand loyalty has been considered low in the business. An 

implication of this trajectory has been that the food retailers correlates their success to the 

number of stores and the quality of their location. When building and designing stores, the 

objective has been to keep the customer in the store as long as possible and make them walk as 

many isles as possible in order to increase sales. After analysing the material from the 

interviews, it can be found that all four parameters as previously has been used; store location, 

lowest price, keeping customers in stores and selling of ingredients instead of products, are 

obsolete as markers of success in the future. 
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Focus areas: 

Lowest price as a strategy to lure customers is getting obsolete 

─ IoT can improve segmentation and analysis of customer data connected to the segments 

by collecting and connecting information about customer movement and shopping 

habits. Which areas in the store do the customers visit, how long time do they spend 

there, what do they end up buying? 

─ IoT can improve flexibility of in-store communication towards different customer 

segments by presenting real time offerings via smartphone applications or on screens 

based on customer shopping basket or smartphone tag. 

 

The goal to keep customers in stores as long as possible is obsolete 

─ Improve store layout and staff placement by tracking customer movements connected 

to customer segments with help of IoT. It can be trolleys and self-scanners connected 

to the internet, showing where the customers are situated and where staff is needed. 

 

Locations of stores as a measure of success is getting obsolete 

─ IoT can enable new measurements for business success. For example, by tracking staff 

movement, customer engagement and sales per customer segment.  

─ When the volume of the store decreases and number of items the customers want to 

have access to increase, IoT can enable the stores to improve prognoses, better keep 

track of their storage and ease the supply for new products from other stores or 

warehouses.  

 

7.4 Sustainability  

There is a lack of technological solutions to battle food-waste, despite very high demand 

The majority of actors argue that the customers are becoming more concerned about the 

sustainability and ethical policies of the food retailers and wholesalers. However, there are few 

solutions that could meet customer demand, for an example regarding the problem with food 

waste. Since there often are many actors across the value chain, waste is not a major problem 

for each actor. On the contrary, minimising food waste will always lower the sales for the actor 

earlier in the chain, but on the society level food waste is a big problem. IoT solutions can 

virtualise the pallets and give actors a real-time view of the products and demand in a value 

chain. 

 

Another way of minimising food-waste is to measure and monitor the changes in environmental 

variables such as temperature, humidity, movements or bacterial presence. This way the 

expiration date of products could be adjusted in order to better reflect the actual expiration date. 

Although the products have been packaged at the same time, they will endure different 

circumstances throughout the supply chain, changing their expiration date. Having this in mind, 

it will be possible to decrease waste due to premature expiration dates. 

 

Some actors also mentioned the issue of actors cheating with temperatures and that they in 

some cases only complied with the temperature requirements at the time of delivery. 

Monitoring the temperatures during a longer period would increase the consumer power and 

give them a clear picture of the state of the products. The biggest mentioned problem with this 

kind of solutions is however the lack of technological sensors that in a good manner would be 

able to cover the parameters that would have to be monitored. 
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There is obviously a reverse salient in this part of the industry (Mayntz & Hughes, 1988). The 

customers require policies from the companies on sustainability, ethics and food-waste. The 

companies are having issues providing this because there is a lack of sector corporation, policy 

and implementable technological solutions needed to deal with the issue.  

 

Customer value will increase if customer can choose from a certain range of products 

covering sustainability demands 

The new way many customers choose to do their business could be seen as a cultural trajectory 

that is entering many sectors, including the food retail. This trajectory of ethical and aware 

consumption is colliding with the lack of technological solutions and infrastructure in the 

existing industry (Geels, 2002). However, one clear sustainability solution would be to give 

the customers the possibility of choosing what type of animal treatment and ecological footprint 

they would like to make with their purchase. Having a solution that tracks the food from its 

beginning to its end user and adding all necessary information such as: type of farm, feeding 

and number of wasted products there are in the supply chain would increase customer value. 

This because the customer would be given the option to make a choice.  

 

Focus areas 

There is a lack of technological solutions to battle food waste, however the demand is very high 

─ IoT and systems such as blockchain can be used as a way of tracking food from its 

origins and providing the knowledge to customers, retailers and wholesalers, giving 

them the information they need. 

─ IoT can be used as a tracker of products through the whole value chain mapping the 

amount of waste that goes on through the value chain. This requires IoT solutions to 

connect all parts, and not just similar parts, of the value chain. 

─ IoT solutions can be used to track the temperature differences and environmental 

variables in the supply chain in order to avoid cheating and create dynamic expiration 

dates. 

 

Customer value will increase if customer can choose from a certain range of products covering 

sustainability demands 

─ IoT can enable an enriched customer communication about information such as 

traceability and sustainability. 

 

7.5 Immigration and traveling 

Increased amount of data requires strategies to ensure data quality 

The increased immigration and traveling have caused a salient (Mayntz & Hughes, 1988). From 

not knowing what pesto, feta cheese, tacos or falafel was in the beginning of the 90’s, they are 

now in most people’s homes. A suddenly increased demand for new products have created 

what could be expressed as a structural tension which have pushed the development forward 

(Mayntz & Hughes, 1988). A new, enlarged assortment have affected how products are found 

and sourced, how many items the system needs to keep track of and how much that must be 

kept in storage. This increases pressure on the internal systems. Most actors have focused the 

latest year on developing their internal IT systems to cope with these new conditions, but the 

system output can never be better than the quality of the input data.  
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Focus areas: 

Increased amount of data requires strategies to ensure data quality 

─ IoT can enable an increased reliability of the system data which enables more 

trustworthy analysis. IoT can keep track of where products are and on the storage level. 

This is essential to be able to scale the system when the number of items is increasing. 

 

7.6 Standardisation and traceability  

Standardisation of product treatment and specification across the supply chain is a 

necessity to implement traceable product systems 

As mentioned in the results and in the theoretical framework: standardisation and sectoral 

policies are key elements in any kind of technological development and diffusion of innovation. 

Food retailers and wholesalers have recently realised that the legislation on the way they treat 

a certain food type has increased the need for standardisation and general policies. It will be 

much easier to sell legal products if the whole chain follows standards that comply with 

legislation. The actors are stressing that the standards must contain a certain amount of product 

specification. This is necessary since the customers often wants to know exactly from where 

the product is and how it has been transported before it ends up in their store.  

 

The need for standardisation of the IoT implementation in the industry is widely expressed in 

academia. Sectoral policy is described as an inertia, but is also an enabler. If you would like to 

enter a market with a new product, you must make sure that the present legislation covers the 

product, and if you want more products to succeed on the market, you must make sure to have 

an inclusive and harsh standard. You could also argue that standardised products have to do 

with compatibility between products and present systems. In order for a diffusion to take place, 

the innovation has to fit inside the borders of the societal system. For an example, if you would 

like to start selling products online instead of in physical stores, you must make sure that the 

users have enough internet connection and that they are familiar with using the internet. In this 

case however, it is more about making agreements on common certifications on origins and 

product specifications and descriptions of processes. 

 

Standardisation on IoT devices and handling of security and information transparency is 

necessary in order to implement traceable systems 

On the technical side, it is very important to reach standardisation on several levels. 

Implementing IoT, with for an example RFID-tags, throughout the supply chain will facilitate 

the information flow necessary to create the traceability the customer requires, which was 

discussed in sector 7.4. But standards are needed in order for a system to work when being 

used by several actors. 

 

Many of the devices produced today within IoT is fragmented and comes from different 

providers, without the necessary standards. In order to be able to share information across the 

value chain to achieve traceability, implementing standards on information transparency, 

technology, security and safe handling of confidential data are required. Given that the IoT 

technologies could mean a new technological trajectory and develop a new way of managing 

and monitoring the supply chain, one of the drivers of the trajectory is network externality 

(Arthur, 1994). Since IoT systems are systems clearly gaining from network externalities, 

implementing these standards will facilitate further implementations and adding units to the 

network. 
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Focus areas: 

Standardisation of product treatment and specification across the supply chain is a necessity 

to implement traceable product systems 

─ IoT will impact the future value chain by offering a solution to the traceability 

legislation and customer requirement, but is in need for standards on product 

specification and technology. 

 

Standardisation on IoT devices and handling of security and information transparency across 

the supply chain is necessary in order to implement traceable systems 

─ IoT will impact the future value chain by offering a solution to the traceability 

legislation and customer requirement, but is in need for standards on information 

transparency and data security. 

 

7.7 Technological adoption 

The IoT adoption within the food retail sector is low but could be intensified by cheap 

proofs of concept with high trialability and observability 

The IoT adoption and the ICT adoption in general within this sector are very low. The 

companies are very clear on that many of their stakeholders prefer their current way of working 

and that many of their systems are old and not necessarily fit for modern technology. Some 

wholesalers talk about their customers preferring to make their orders by telephone or by fax. 

Many of the players do mention IoT in some way, but they rarely use the word IoT if they are 

not working with it directly. However, the implementations of IoT mainly consists of 

optimising processes such as freezing and cooling units and transports, not much more. These 

optimised processes are discussed more thoroughly in section 7.8. 

 

The food retail industry is currently in an early phase of adoption when it comes to IoT (Rogers, 

2003). Although many of the players would consider themselves as fast followers of 

technology, it is difficult to find arguments that they are. The industry is heavily conservative 

when it comes to new technology and are mostly unwilling to invest if it is not absolutely 

necessary. The small players have no financial resources to engage in larger operational 

investments, and the large players are often so concerned with market share and low margins 

that they do not want to try anything unless there is a clear return on investment calculation 

and a proof of concept. Regardless of the size, it is vital to have a wide management support 

for the investments. This could mean financial resources or tools for measuring success. An 

opposing management when it comes to IoT, or any IT implementation, must be seen as a 

challenge for the adoption. Many retailers in other parts of the world are in the situation in 

which they need to innovate themselves in order to survive but since they have declined so 

much in sales they do not have any money to invest in a transformation. On the other hand, 

many retailers acknowledge that the technological pace is important to keep up with and keep 

adapting to. In order to do this, it is important to be aware of what IT knowledge the company 

has in-house and what it would have to purchase from a provider. 

 

Several interviewees are mentioning that the food retail industry lack the amount of proof of 

concept for IoT applications necessary to create a bigger diffusion. On the contrary, there is at 

the same time a widening gap between the players who have started to invest heavily in IoT 

and those who have not. There is obviously enough proof of concept for some companies. 

Analysing the position of the industry related to the Hype Cycle (Gartner, 2017a), it could be 

somewhere between Peak of Inflated Expectations and Trough of Disillusionment. This 
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because there has been several proof of concepts presented to the market and many has still not 

taken action. There has not been a lot of failure examples, but rather more examples of 

indifference from other players. If this is a sign that interests are beginning to wane or if it is 

because the lack of proof of concept is difficult to tell. It is however clear that not all companies 

are convinced that IoT will solve some of their future problems. Actors have also expressed 

concerns that the solutions are too expensive and therefore hindering implementation. 

 

If we break down the cornerstone of technological adoption and diffusion (Rogers, 2003), the 

IoT shows for many actors a relative advantage. None of the interviewees have said that it is 

incompatible with present systems nor that it is too complex. In order for the IoT diffusion to 

continue, it will be important to work with observability of results and trialability of solutions 

when designing the proof of concepts. Observability would in this case be the possibility to 

directly observe and monitor the financial and operational results from the IoT solutions, and 

the trialability would mean the ability to in smaller portions test the solutions. The observability 

criterion is in this case interesting since IoT in its definition means real-time monitoring and 

information gathering. The observability of future projects will be a lot better with IoT 

implementations in for an example supply chain since it will be able to direct and in real time 

measure differences in certain parameters. The trialability criterion is difficult since IoT mostly 

means a system of devices at a large scale, making smaller pilots representative for whole 

systems difficult to find. 

 

In figure 24 each player able to deliver food to end customer is mapped according to size of 

company and IT adoption, depending on interview answers. The matrix show that the food 

retail industry should be aware of the threat from two different types of players: new disruptors 

and incumbent disruptors. The players called new disruptors are delivering food to end 

customer today but are still developing business models and growing customer base. The 

players called incumbent disruptors are active in the food retail industry today but are not at 

the moment delivering food to end customers but are considering their opportunities and are 

actively looking for proof of concepts to integrate vertically in the food supply chain. The 

Figure 24 - IT adoption and size of different actors in the food retail 

industry. 
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incumbent food retailers of today have an advantage on both types of players but to improve 

their position they most move right on the x-axis by increasing their IT adoption.  

 

The smartphone and analytics are important cornerstones of the future IoT impact on 

the industry 

As mentioned above, many of the IoT implementations are mainly combinations of existing 

technologies and not necessarily new technology. In the interviews, it could be observed that 

the smartphone, or smart units, were considered one of the enabling technologies for many IoT 

applications. It is via the smartphone many customers and employees can produce and receive 

content for the solutions such as tracking transports, tracing origin, in store maps and receiving 

customised messages. It is the main channel for communication and it is used in many 

companies’ solutions right now.  

 

Since many of the solutions presented and required by businesses rely on big amounts of data 

being calculated, an infrastructure for analytics is required. Collecting data of different kinds 

will not increase customer value by itself. The insights from the data and valuable output is 

created when data is analysed and connected. In order to do this an analytics platform and 

strategy need to be implemented.  

 

Focus areas: 

The IoT adoption within the food retail sector is low but could be intensified by cheap proofs 

of concept with high trialability and observability  

─ IoT will impact the food retail sector but it needs to show proof of concept, trialability 

and observability first. 

─ Wide support from management is necessary for IoT adoption. 

─ Develop the internal IT strategy to increase the development pace. 

─ Develop strategy of what IT-knowledge is needed in-house and what to buy from 

others. 

─ Ensure high in-house knowledge on how to buy IT-services.  

 

The smartphone and analytics are important cornerstones of the future IoT impact on the 

industry 

─ IoT will impact the food retail sector and the customer value via smartphone or smart 

unit applications since it is the main communication channel and compatible with 

today’s solutions. 

─ A platform and strategy for applications with analytics are important to enable the 

insights of the collected data. This way the users can connect data points and receive 

the valuable insights that are argued for in this report. 

 

7.8 Internal IT strategy  

The focus of IT and ICT technologies within the food retail sector have mainly been to 

optimise present supply chain, but the view is changing 

As the discussions have been held with the industry actors, it becomes clear that many solutions 

that research calls IoT solutions are not called IoT solutions among the actors. It was also very 

clear while designing the method that the word IoT would not be mentioned to the interviewees 

in order to get a more unbiased view of their situation. It turns out that many of the actors call 

IoT solutions something else. They are mainly using the IoT solutions, and other ICT solutions, 

for optimising internal systems; measuring temperature, cooling units, cashier and business 
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systems. These applications would, according to Schumpeter (1942) be considered as basic 

incremental innovations and applications.  

 

The obvious strategy within many of the companies on how to use ICT in general and IoT in 

particular is through smaller incremental innovations. An incremental innovation is an 

innovation that improves a certain measurement of existing businesses, making it a little bit 

cheaper, a little quicker or with better quality. A radical innovation would be the opposite, 

something that makes the old ways of measuring things obsolete and who offers something 

completely new to the customer (Schumpeter, 1942). A majority of the interviewees said that 

their innovation initiatives were based on customer and employee opinions, people who are 

mostly dependant on present business and do not want it to be altered. It is therefore possible 

that implementations within the industry tend to be incremental. 

 

In these organisations, the technology has the purpose of a tool for lowering operational costs 

and provide lower costs as customer value. However, the idea of ICT in general and IoT in 

particular as a tool for optimisation is changing, and the use of the technologies is becoming 

more radical and less incremental. Now, retailers and wholesalers are starting to see that 

offering a different customer value with their products is important. The history of the product 

could be formulated using IoT, and IoT solutions could offer customers direct recipe 

suggestions while being in the store and direct you to the correct location of the suggested co-

product. This way you will be able to attend and have a personal connection with more 

customers without increasing the amount of staff. The actors’ evidence arguing for this change 

is the decline in sales for big cost saving supermarkets and the increase in sales for smaller 

concept stores. Supermarkets generally offer big packaging to a cheap unit cost, and concept 

stores are focusing on customer attendance and specialisation. 

 

Focus areas 

The focus of IT and ICT technologies within the food retail sector have mainly been to optimise 

present supply chain, but the view is changing 

─ IoT can be used in the shift of the retailer’s main purpose by offering customers the 

attendance they need together with direction to products in-store, suggestions of recipes 

and complementary products. 

 

7.9 Sharing of personal and corporate data  

The secure and useful handling of customer data is essential since it decides how well the 

customer will interact with companies’ IoT solutions 

The retailers argue that there is a huge challenge in the future to handle customer data. 

Generation Z does not want their data to be handled in a certain way and it can be disastrous if 

you handle it in the incorrect way according to several of the interviewees. Customers do not 

want to give their data to companies without receiving value from it. Once confirmed that the 

use of the customer data is safe and value adding, the customer becomes more willing to share 

it. As expressed above, if a retailer has complete knowledge of the customers buying habits, it 

will be able to offer customised solutions to the customer such as automatic ordering or 

suggested products based on historical transactions. The interviews indicate that customers, 

and especially younger generations, are less accepting when it comes to time difference 

between placing orders and delivery. However, the same generation is also willing to offer the 

necessary data to solve this problem.  
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There is an obvious obstacle for IoT solutions to make place in the market and reach adoption 

if the handling of personal data within the solutions is not sufficiently safe. This is connected 

to culture and how different generations view the technological solutions (Geels, 2002). Having 

difficulties adapting to the cultural differences between generations when it comes to sharing 

data will become a problem in the future since a lot of the solutions’ success are based on how 

many persons that actually connect to them. The safety measures are equally important when 

it comes to sharing data between companies that is discussed under section 7.6. 

 

IoT solutions that save time for the customers in exchange for customer data will 

probably be useful in the future value chain 

Self-scanning is an invention that proves the willingness of the customer to offer some personal 

data in order to minimise time spent in the shopping area, the self-scanner not only tracks what 

products that you buy but can also detect patterns of buying or if you first intend to buy 

something that you later regret and put back. It is therefore interesting that the self-scanning 

customer actually spends more time in the store shopping than people who do not use the self-

scanning product. The increased time in the shopping area together with the extra possibilities 

of additional sales the customer data offers is a great opportunity for food retailers to offer 

more customer value and increase sales. 

 

Focus areas 

The secure and useful handling of customer data is essential since it decides how well the 

customer will interact with companies’ IoT solutions. 

─ The IoT will have a great impact on customer value when it comes to tracking customer 

behaviour and offer products based on earlier transactions or movements in stores, as 

long as the handling of customer data is useful and safe. 

─ IoT can provide a very detailed view of a supply chain and offer customers information 

from different parts of the supply chain. For this, the sharing of data needs to be safe, 

and the players have to understand the use. 

 

IoT solutions that save time for the customers in exchange for customer data will probably be 

useful in the future value chain. 

─ IoT will increase the customer value in the future value chain of the food retail sector 

by saving time for the customers in exchange for useful customer data that could be 

used for more efficient sales. 
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8 Conclusions 

This chapter will summarise the conclusions and discussions made in previous chapters in 

order to answer the research question and fulfil the purpose of this study. The conclusions will 

be divided in two parts as the initial research questions.  

 

8.1 RQ1 - How can IoT increase the end customer value in the future 

value chain of the food retail industry? 

If the results from the interviews are representative, IoT has a potential to increase insights 

from stores, as discussed in sections Online shopping and distribution, Customer expectations 

and Stores and offers. IoT can enable new measurements that enable development of new KPI:s 

and success factors to measure business success. IoT might also be a part in developing new 

concepts as discussed in both all three sections such as subscription or auto ordering to end 

customer based on historic use of products and remaining products at home, or new solutions 

where the physical and digital store interact for best customer experience.  

 

As discussed in section Stores and offers the importance of size, location and design of stores 

might change over time. The stores are getting smaller since they shall be located as close to 

convenient in city as possible. At the same time as the demand on product range is increasing 

due to increased traveling and immigration as discussed in Immigration and traveling. IoT can 

help the retailer with this problem by tracking what different types of customers do and do not 

purchase in order to improve prognosis, auto ordering, keeping track of products and improving 

distribution of goods.  

 

As discussed in sections Sustainability and Standardisation and traceability, a future value 

chain of the food retail industry is indicated to become more aware of the origin and history of 

the products. This trend is also observable when it comes to the amount of waste produced 

during the production and transport. If the results from the interviews are representative, it 

would be helpful to implement IoT solutions that will track the food from its origins such as 

blockchain and map the amount of food in each step of the value chain. The application would 

increase customer value. In order to battle waste, the results also indicate that it would be proper 

to monitor environmental parameters such as temperature and humidity that are crucial for the 

expiration date. Initially, the most important for the customer value would be the information 

provided regarding origin, waste and expiration. 

 

Sections Internal IT strategy and Customer expectations discuss the tendencies derived from 

the interviews that the main focus of the IT and IoT would be more customer focus than supply 

chain focus. There is therefore support that IoT solutions offering customer attendance in-store 

that normally were performed by personnel would increase customer value. IoT applications 

that give directions to products within the store or sensing products chosen by the client and 

suggest complementary products or recipes in real time are examples of this. 

 

Sections Sharing of personal and corporate data and Stores and offers show tendencies that a 

larger deal of customer and transaction data is being created by the retailers. Many of the 

currently employed applications that create value for clients are applications that collect 

customer data and provide a valuable offer or save time. IoT might be used to track and identify 

customer segments and through that improvements regarding personalised content. Real-time 

sales offers based on where the client tends to walk around in the store or tracking a segmented 
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type of customers around the store in order to adapt the customer offer accordingly. This in 

exchange of customer data. 

 

As shown in section Standardisation and traceability, the analysis points towards the fact that 

IoT will increase customer value, offering solutions that make physical trade more like the 

online trade. This includes some of the things mentioned above, like direct suggestion of 

complementary products, but mostly the servitisation as also discussed in section Stores and 

offers.  

 

8.2 RQ2 - What are some of the key limitations and enablers for a 

potential future development of IoT in food retail value chain? 

As discussed in section Technological adoption one of the possible limitations for a potential 

future development of IoT in the food retail is the lack of trialability and observability in the 

proof of concepts. Proof of concepts and try outs of IoT projects that show profitability and 

improvement and that are relatively easy for the companies to try themselves are necessary in 

order for decision makers to invest in IoT implementations. 

 

Further discussions in section Technological adoption suggest that IoT will impact the food 

retail sector and the customer value via smartphone or smart unit applications since it is the 

main communication channel, a driver of diffusion and compatible with today’s solutions. 

Applications for the smart units are, if the answers are representative, a key enabler for future 

development of IoT in the food retail value chain. 

 

The internal knowledge on IT and other core competencies are, according to the analysis in 

Technological adoption and Customer expectations, important to the development of IoT in 

the food retail business. In-house IT- and technology services often perceive a difficulty 

keeping pace with rapidly increasing and changing demands of customers. Given these points, 

a main enabler for future development of IoT in food retail would be to overlook strategy on 

IT and consider outsourcing parts not mastered. This would enable retailers to keep up with 

market pace, not having to spend resources on keeping knowledge in-house. 

 

A limitation is analytics, if the retailers have not yet developed applications thoroughly. IoT 

without well-developed analytics connecting the data is not worth much. Retailers need a well-

defined plan on how to become an analytical company. This can be done in parallel to IoT 

projects or before. Our interviews suggest that it cannot be done after an IoT investment. 

 

As mentioned in the interviews, food is a low margin business and an IoT initiative is probably 

a huge investment that needs to be well sanctioned from top management and with clear use 

cases. This does not argue that a company should not invest in IoT, but one must have respect 

for the possible resistance for any investment. Hence, an enabler might be that top management 

is pushing for this and that use cases and an IoT roadmap are defined. 

 

Section Sharing of personal and corporate data points out that IoT applications can provide a 

very detailed view of various players in the supply chain and offer a wide range of information 

to the customer but the analysis suggest that in order for this to happen, the sharing of data 

between players and stakeholders needs to be safe and actors have to understand the use. 

Furthermore, sector representatives argue that a significant limitation for further development 

of IoT applications using customer data is the inability for the actors to offer customers 

solutions that are useful and handles their data safely. 
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IoT applications such as blockchain and RFID trackers offers a wanted opportunity to comply 

with possible legislation and customer requirements on traceability. However, analysis in 

section Standardisation and traceability indicates a few limitations that hinder development 

within this area. The need for standardisation on how transparent the information should be, 

how secure the sharing of data should be, what type of data that should be shared and which 

type of technology that should be used.  

 

Section Online shopping and distribution points out distribution and profitability within online 

shopping as a suggested area of concern for the industry. IoT can be used to enable distribution 

companies to handle time sensitivity, capacity restraints, driver preferences, historical data as 

well as real-time data flows such as traffic and navigation to optimise the routes. IoT might 

also increase the number of goods to be transported in the system and possible delivery days, 

a requisite to be able to find profitable solutions.  
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10.1 Appendix 1 – Interview guide and questions 

1) Inledning 

Vad heter du, vad jobbar du med, hur länge har du haft din roll?  

Berätta om din roll på företaget, vad jobbar du med på daglig basis? 

Berätta om oss och om vårt exjobb 

 

2) Företaget idag 

Hur ser er supply chain ut idag? Hur levererar ni värde? 

Steg för steg (Hur mycket är manuellt? Hur mycket är digitaliserat?) 

 

Vilka är era främsta utmaningar ju nu? (Vad gäller hantering eller försäljning av mat) 

 

3) Utvecklingsprojekt i företaget 

Värdekedja, företag, hylla.  

Vad/vem initierar/driver era utvecklingsprojekt? Är det leverantören/kunden/R&D-avdelning? Hur stor är 

andelen R&D- och kunddrivna projekt? Är majoriteten det ena?  

 

Vad tror du att era leverantörer och/eller kunder vill att ni ska göra?  

 

Vilka typer av tekniska utvecklingsprojekt driver ni nu och kommer driva i framtiden? 

(Handlar det om enstaka tekniska lösningar, stora system, organiseringsförändringar) 

 

Vad har ni gjort i projektet hittills? Hur stor andel av företaget har börjat använda den nya 

tekniken/verktyget/appen/lösningen? Hur många är delaktiga? 

 

Vilka svårigheter har ni sett vid implementeringen? Vad har ni sett att det är som går dåligt? Vad ser ni för 

begränsningar? Socialt motstånd, testability, adoptability. Kostnader, personal, komplexitet, inkompatibilitet. 

 

Vilka tekniska projekt har ni försökt genomdriva men misslyckats med eller fått omarbeta? 

Varför? 

 

Hur länge har ni hållit på med tekniska (IoT) projekt? Vilken spridning har det i företaget? 

 

Hur mycket kunskap har man om dessa tekniska projekt sedan tidigare? Vad kan man?  

 

Vilka är begränsningarna för att era (dröm)projekt ska kunna bli av? 

 

Vad har ni för krav på att ett projekt ska kunna bli av? ROI? Andra anledningar till att projekt prioriteras? 

 

4) Branschen idag 

Vad är största utmaningen i branschen/i era projekt/Day-to-Day-work? 

 

Vad av det som hänt de senaste tio åren möjliggör de projekt som ni nu ska göra? 
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Har era leverantörer/kunder genomfört något tekniskt utvecklingsprojekt som har underlättat 

för er i er verksamhet? Något ni hoppas de ska göra/förbättra? 

 

Finns det något i branschen som är viktigt för er att det finns kvar eller som borde utvecklas 

(Exempelvis en gemensam standard) för att ni ska kunna fortsätta utveckla er verksamhet? 

 

5) Framtiden 

Vad kommer att vara värdeskapande imorgon? Vilka är de största förändringarna som 

kommer att ske inom en 20 årsperiod? Online shopping, automatiserade butiker, förändring i matvanor, 

perspektiv; kunder-producenter-grossister 

 

Vilken/vilka möjligheter borde ni följa med i? Vad får ni inte komma efter i? Vilka projekt 

kommer ni driva i framtiden? Värdekedja, företag, hylla.  

 

Vilka aktörer kan ni lära er av? 

 

Vilka projekt står på önskelistan över projekt ni vill genomföra? 

 

Finns det något ni borde förbättra gentemot era kunder? Krav du tycker att kunderna borde 

börja ha/sluta ha på er? 
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10.2 Appendix 2 - Theoretical framework and connection to interview 

questions 

 
Theoretical 

framework  

Deducted possible 

questions  

Interview questions asked (Swedish) 

Sociotechnical 

regimes and 

their constraints. 

 

What type of projects 

have been conducted 

lately? If they have 

failed or succeeded 

and what factors that 

constrain them? What 

they found important 

to innovate within in 

today’s business? 

What projects they 

wish to execute and 

what main challenges 

they need to 

overcome? 

 

Vad har ni gjort i projektet hittills? Hur stor andel 

av företaget har börjat använda den nya 

tekniken/verktyget/appen/lösningen? Hur många är delaktiga? 
 

Vilka svårigheter har ni sett vid 

implementeringen? Vad har ni sett att det är som går 

dåligt? Vad ser ni för begränsningar? Socialt motstånd, 

testability, adoptability. Kostnader, personal, komplexitet, 

inkompatibilitet. 
 

Vilka tekniska projekt har ni försökt 

genomdriva men misslyckats med eller fått 

omarbeta? Varför? 

 

Vad är största utmaningen i branschen/i era 

projekt/Day-to-day work. 

 

Vad av det som hänt de senaste tio åren 

möjliggör de projekt som ni nu ska göra? 

 

Vad tror du att era leverantörer och/eller 

kunder vill att ni ska göra?  

 

Vilken/vilka möjligheter borde ni följa med i? 

Vad får ni inte komma efter i? Vilka projekt 

kommer ni driva i framtiden? Värdekedja, företag, 

hylla.  
 

Vilka projekt står på önskelistan över projekt 

ni vill genomföra? 

 

Finns det något ni borde förbättra gentemot era 

kunder? Krav du tycker att kunderna borde 

börja ha/sluta ha på er? 

 

Radical and 

incremental 

innovations and 

Creative 

Destruction 

 

 

How the incumbent 

players drive their 

innovation, who 

initiates the 

development projects 

and what type of 

innovation projects 

they will focus on in 

the near and distant 

future? 

Vad/vem initierar/driver era 

utvecklingsprojekt? Är det leverantören/kunden/R&D-

avdelning? Hur stor är andelen R&D- och kunddrivna 

projekt? Är majoriteten det ena?  

 

Vilka typer av tekniska utvecklingsprojekt 

driver ni nu och kommer driva i framtiden?  
 



78 

 

Disruptive 

innovation 

 

 

Detect the structure of 

the companies’ supply 

chains, their value 

proposition towards 

existing customers, 

what they think will 

be considered value 

creating in the future 

and what other players 

and offers there are on 

the market. 

Hur ser er supply chain ut idag? Hur levererar 

ni värde? 
Steg för steg 
 

Vilka är era främsta utmaningar ju nu?  

 

 

Diffusion of 

technological 

innovations 

 

 

What the company 

have done in the 

project so far, how 

many within and 

outside the company 

who knows about, 

have tried or uses the 

innovation today, 

strategy for 

implementation, status 

so far and limitations. 

Hur ser er supply chain ut idag? Hur levererar 

ni värde? 
Steg för steg  
 

Vilka är era främsta utmaningar ju nu? 

 

Vad har ni gjort i projektet hittills? Hur stor andel 

av företaget har börjat använda den nya 

tekniken/verktyget/appen/lösningen? Hur många är delaktiga? 
 

Vilka svårigheter har ni sett vid 

implementeringen? Vad har ni sett att det är som går 

dåligt? Vad ser ni för begränsningar? Socialt motstånd, 

testability, adoptability. Kostnader, personal, komplexitet, 

inkompatibilitet. 
 

Vad kommer att vara värdeskapande imorgon? 

Vilka är de största förändringarna som kommer 

att ske inom en 20 årsperiod? Online shopping, 

automatiserade butiker, förändring i matvanor, perspektiv; 

kunder-producenter-grossister 
 

Vilka aktörer kan ni lära er av? 

 

Hype cycle and 

its parameters 

 

 

How long the projects 

have been running, 

how many within the 

organisation and 

outside of the 

organisation that uses 

the technical solution 

and how IoT is used 

in the solution. 

Hur länge har ni hållit på med tekniska (IoT) 

projekt? Vilken spridning har det i företaget? 

 

Lock-in effects 

and path 

dependency 

 

 

What building blocks 

the technical projects 

are built upon, what 

“building blocks” they 

had since earlier, 

criteria for starting a 

project, projects they 

been investigating to 

Vad har ni för krav på att ett projekt ska kunna 

bli av? ROI? Andra anledningar till att projekt prioriteras? 

 

Hur mycket kunskap har man om dessa 

tekniska projekt sedan tidigare? Vad kan man?  
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run but decided not to 

start or change 

drastically, demand on 

Return of Investment 

and other qualifiers 

for how they choosing 

which projects to 

focus on. 

Vad har ni gjort i projektet hittills? Hur stor andel 

av företaget har börjat använda den nya 

tekniken/verktyget/appen/lösningen? Hur många är delaktiga? 
 

Vad är begränsningar för att era (dröm)projekt 

ska kunna bli av? 

 

Har era leverantörer/kunder genomfört något 

tekniskt utvecklingsprojekt som har underlättat 

för er i er verksamhet? Något ni hoppas de ska 

göra/förbättra? 

 

Finns det något i branschen som är viktigt för 

er att det finns kvar eller som borde utvecklas 

(Exempelvis en gemensam standard) för att ni 

ska kunna fortsätta utveckla er verksamhet? 
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10.3 Appendix 3 – Interviewed and contacted persons for interviews 

Company Title Date Via Questions in 

advance 

Length 

(min) 

Svenska 

Retursystem 

CIO  20/2 Class mate  No 54 

Grönsakshallen 

Sorunda 

Chief of logistics 24/2 Cold call No 63 

Lantmännen Chief of IT 

Application 

8/3 Cold Call to 

colleague who 

forwarded the 

contact 

No 75 

Svensk Catering CIO 15/3 Cold call No 52 

Bergendahls Chief of business 

development 

17/3 Cold call to 

quality manager 

who forwarded 

the contact 

No 59 

Dynahmat Head researcher 17/3 Cold call Yes 31 

Coop Enterprise 

Architect 

22/3 Cold call to CIO 

who forwarded 

the contact 

No 57 

ICA Chief of business 

development 

24/3 Cold call No 35 

DLF Marketing 

Director 

29/3 Through IBM Yes 67 

Middagsfrid Chief of 

operations 

31/3 Cold call to 

switch 

Yes 61 

GS1 Standards and 

Innovation 

31/3 Contact from 

DLF  

No 74 

Bring Frigo Business 

Development, E-

Commerce 

5/4 Cold call to 

switch after tips 

from DHL 

No 48 

IBM Solutions 

Management - 

Consumer 

Products  

 

5/4 Contact from 

IBM 

No 44 

Martin & Servera Chief of business 

development 

7/4 Cold call to 

Chief of 

Business 

Development IT  

Yes 75 

Menigo CIO 10/4 Cold Call No 51 

IBM Global Retail 

Offering and 

Solutions Lead 

10/4 Contact from 

IBM supervisor 

No 55 

IBM Program Director, 

Cognitive Retail 

and Workplace 

Offerings 

 

11/4 Contact from 

IBM supervisor 

No 55 
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Axfood Chief Architect 13/4 Contact from 

IBM supervisor  

 25 

Budbee - - Emailed 17/3, 

said no. 

- - 

Linas Matkasse - - Cold call 17/3, 

said no. 

- - 

DHL - - Cold call 22/3, 

no food 

delivery.  

- - 
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10.4 Appendix 4 - Summary of themes and theories from interviews 

Themes and theories 

Sociotechnical 

regimes and 

their 

constraints 

Diffusion of 

technological 

innovations 

Radical and 

incremental 

innovations 

and Creative 

Destruction 

Disruptive 

innovation 

Hype cycle 

and its 

parameters 

Lock-in effects 

and path 

dependency 

Present challenges and projects 52 9 1 4 2 7 

Development in the food retail 

sector during the recent years 
65 3 3 - 1 - 

Value creation in the future 45 2 3 1 - - 

Who initiates development 

projects? 
- - 1 - - - 

Way of working - - - - - 1 

Actors to learn from - - - - - - 

What clients and providers want? - - - - - - 

Present development projects 1 - 17 - - - 

Sum 163 14 25 5 3 8 
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10.5 Appendix 5 – Size of the studied market 

Size and coverage of Swedish food retail market 
Company Sales 2015 

(BSEK)1 

% of total 

market 

Interviewed 

(Y/N) 

Market share of 

interviewees2 

ICA 125,7 50,7% Y 93,8% 

Coop 49,2 19,8% Y 

Axfood 39,8 16,0% Y 

Bergendahls 18,0 7,3% Y 

Lidl 9,7 3,9% N 

Netto 5,6 2,3% N 

SUM 248,0   

 
1) Source: Fri Köpenskap (2016) Dagligvarukartan 2016: Coop tappade mark – Ica stärktes 

ytterligare, Available at: http://fri-kopenskap.se/nyheter/dagligvarukartan-2016-coop-

tappade-mark-ica-starktes-ytterligare/ (Accessed: 2017-03-02). 
2) Market share calculated by adding market shares of the interviewed companies together. 

 

Size and coverage of Swedish food and beverage wholesaling market 
Company Sales 2015 

(BSEK)3 

% of total 

market 

Interviewed 

(Y/N) 

Market share of 

interviewees4 

Dagab Inköp och 

Logistik 

39,1 13,7% Y6 22,0% 

Martin & Servera 13,0 4,5% Y 

Menigo 5,9 2,0% Y 

Svensk Cater 3,6 1,3% Y 

Grönsakshallen 

Sorunda 

0,9 0,3% Y 

Axfood Närlivs 0,6 0,2% Y6 

Others 223,6 78,9% N 

SUM5 286,4   

 
3) Source: Annual reports for 2015 for each company. Reports of sales, including taxation and 

excluding non-operational revenues. 
4) Market share calculated by adding market shares of the interviewed companies together. 
5) Source: SCB, Preliminära basfakta företag enligt Företagens ekonomi efter näringsgren 

SNI 2007. År 2006 – 2015, Nettoomsättning, 46.3 partihandel med livsmedel, drycker och 

tobak. 
6) Covered via interview with owner Axfood.

http://fri-kopenskap.se/nyheter/dagligvarukartan-2016-coop-tappade-mark-ica-starktes-ytterligare/
http://fri-kopenskap.se/nyheter/dagligvarukartan-2016-coop-tappade-mark-ica-starktes-ytterligare/
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10.6 Appendix 6 - Background of IoT and the Food Retail Industry 

To be able to see how the technology could affect the food retail industry in the future, it is 

necessary to both know the development shifts that have formed what it is today. It is also 

necessary to study the development of Internet of Things and what enabling factors that are 

needed for it to be used. When the important milestones of the past and the present is presented, 

a future vision can be built from that.  

 

1  IoT 
Below, the definition of IoT will be discussed and synthesised together with a discussion of how 

the use of Internet has changed the last 50 years. Later, the main challenges that the IoT faces 

in its continuous development towards market implementation will be discussed as well as a 

closer definition of the enabling technologies behind IoT. 

 

1.1  The definition of the IoT 
The term Internet of Things (IoT) was first mentioned by Kevin Ashton in his research in 1999 

(Ashton, 2009) but has since then developed to cover a wider range of industries and 

technologies. The media-hype and marketing strategies often centred on the word have also 

clouded and shifted the true meaning. Therefore, in order to study the area in a correct way and 

give the readers a better view of the study, there is a need to synthesise present definitions and 

align it with the study. Following definition is a synthesis of definitions provided by three 

institutions: Meola (2017), Gartner (2017b) and Uckelmann with co-writers (2011). 

 

“A network of internet-connected physical objects, called "things", containing embedded 

technology with the ability to sense, collect and exchange data from internal or external 

environments and in some cases act upon it. The objects could be any stand-alone internet-

connected device that can be monitored or controlled from a remote location and that are 

seamlessly integrated into the network.” 

 

1.2  The early history of the IoT 
The history of the IoT is mostly based and enabled by the actual Internet. The Internet is one 

of our times most central technological phenomena, having enabled disruptive innovations for 

many industries, societies and other technologies. In the late 1960s the internet began as a mere 

connection between a few university computers with the purpose of quick communication. 

Two decades later the internet was mostly dominated by e-mail and file transfers and in the 

1990s the users became defined in millions as the web browsing became popular (ITU, 2005). 
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Figure 1 - An illustration of the historical development of the Internet. 

 
In the beginning, users were mostly impressed by the possibility to send information and 

contact people in real-time across oceans, continents and time-zones, but they had to sit in front 

of a stationary computer and access the internet via the telephone connection. With the 

following emergence of mobile internet services starting in 2001 (BBC News, 2001) and 

efficient networks for these connections, the use of internet moved beyond the stationary 

computer. Smartphones and social media also helped changing the communication channels 

from the one-to-one and one-to-many to channels more like many-to-many. 

 

Today, human internet users are being outnumbered by connected devices, or “things”, both 

when it comes to amount of connections but also amount of received and generated data. Most 

of the internet traffic will flow between the devices and thus creating a far wider and complex 

internet of the things. Already in 2011, the number of interconnected devices on the planet 

outnumbered the world population (Gubbi et al, 2013) and Gartner expects the number of 

connected things to reach 26 billion units by 2020 (Gartner, 2015). 

 

1.3  Enabling technologies behind the IoT 
It is important to remember that IoT is not a technology itself nor is it the factor pushing the 

technological barrier forward. IoT is an applied combination of different technologies with 

diverse maturity, development phases and market positions that have been developed relatively 

isolated from each other and together pushed the technological frontier forward. In order to 

fully understand the applications and coming challenges of IoT, it is important to understand 

the different technologies that are used and which are the most important for its function (ITU, 

2005). 

 

There are different opinions about which technologies that should be considered the most 

important for the IoT development. In order to map the academic consensus, table 1 below 

shows a better view of what technologies that should receive attention. Below, each technology 

and why it is an important enabler for the overall IoT applications will be described. These key 

enabling technologies is a compromise between many different researchers that name these 

areas differently and sometimes are too technically detailed. These are chosen because they 

give a broad and direct view of the situation and because they are present in all the literature. 
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Table 1 - The technologies that IoT consist of.  

Key enabling 

technology 

Description of technology Academic support 

Radio Frequency 

Identification 

(RFID) 

Identifying objects using a 

radio wave reader that 

transmits signals a specific 

tag responds to sending 

information about the tag’s 

identity. 

(ITU, 2005), (Lee & Lee, 2015), 

(Chen et al, 2010), (Sánchez López et 

al, 2012), (Chabanne et al, 2013), 

(Risteska Stojkoska et al, 2017), 

(Uckelmann et al, 2011), (Gubbi et 

al, 2013) 

Wireless sensor 

networks (WSN) 

Detect and/or measure 

physical stimulus, convert it 

to either digital or analogous 

information for interpretation. 

(ITU, 2005), (Lee & Lee, 2015), 

(Risteska Stojkoska et al, 2017), 

(Gubbi et al, 2013) 

Ubiquitous 

connectivity 

Internet connection. (Mukhopadhyay et al, 2014), (Höller 

et al, 2014) 

Nanotechnology 

and miniaturisation 

Constant development of 

smaller chips and ways of 

miniaturising earlier big 

machines. 

(ITU, 2005), (Uckelmann et al, 2011) 

Middleware Facilitating development of 

new software applications. 

(Lee & Lee, 2015), (Chabanne et al, 

2013) 

Smart technologies Possibility for devices to 

autonomously act from given 

stimulus. 

(ITU, 2005), (Lee & Lee, 2015) 

Cloud computing Handling and processing 

huge data streams. 

(Lee & Lee, 2015) 

 

1.3.1  Radio-Frequency Identification (RFID) 

As mentioned before, the technologies behind the IoT are not new technologies, although the 

vision of IoT is modern (ITU, 2005). The first version of what we today call RFID was invented 

in the beginnings of the last century as a way for the British air force to figure out whether a 

spotted plane was friend or enemy (Roberti, 2005). The name refers to any type of technology 

that use radio waves to identify and track units, as shown in figure 2. Today, the RFID-

technology is widely distributed and seen in many different applications such as the Wal-Mart 

supply-chain systems, building access cards, keys to open your door and passports (ITU, 2005). 

 

The RFID-tagging is very important for the IoT since it allows to uniquely identify objects, 

connect them to a virtual identity and allow us to collect raw data about things, their locations, 

and status (Sánchez López, 2012), a crucial knowledge when creating value within IoT (ITU, 

2005). The technology is about to replace the earlier dominating invention for identification: 

the barcode. This because of the limitations of the barcodes applied in altering environments 

animal tracking or engine assembly lines, difficulty to change stored information and the need 

of proximity and line-of-sight for the exchange (Chabanne et al, 2013). 
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Figure 2 - RFID technical function. 

 

1.3.2  Wireless Sensor Networks (WSN) 

WSN consists of many different sensor-equipped devices that monitor status and changes in 

any physical or environmental condition and can closely work together with RFID systems in 

order to monitor changes in temperature, locations and movements (Atzori et al, 2010). WSN 

is being used in cold chain logistics in order to track temperature of the cargo and deployed in 

jet engines and turbines in order to track real time data (Lee & Lee, 2015). 

 

Technically, the sensor detects, senses or measures any physical stimulus, converts it to either 

digital or analogous information that a human or machine later can interpret. They are mainly 

classified according to what type of measurement they do; mechanical (e.g. position, force, 

pressure), thermal (e.g. temperature), electric or magnetic fields (e.g. nuclear activity), 

chemical (e.g. humidity, concentration) or biological (e.g. presence of biological orgasm, 

toxicity). The reason these sensors are usually mentioned within a network is because the value 

of a sensor increases exponentially while used in a network (ITU, 2005). 

 

The WSN is important to the IoT since they further remove boundaries between physical and 

virtual world, providing more detailed and actionable information in real-time about the 

external environment and circumstances. This information is crucial when systems are to adapt 

and act in these environments. 

 

1.3.3  Ubiquitous connectivity 

IoT is based on the communication between units and the remote control of action and 

collection of data. It is directly enabled by a wide and strong internet connectivity throughout 

the whole IoT system (Höller et al, 2014; Mukhopadhyay et al, 2014). Improvements in the 

connectivity as when it comes to speed or efficiency will improve the circumstances for further 

improvements in the IoT system. 

 

1.3.4  Nanotechnology and miniaturisation 

Nanotechnology is the science and engineering that takes place at the nanoscale, which is about 

1 to 100 nanometres, or 10-9 meters. It could be applied through different subjects such as 

chemistry, biology, physics and engineering and usually means the manipulation of certain 

molecules or atoms. This way scientists can create materials with certain properties such as 

higher strength or lighter weight (National Nanotechnology Initiative, 2017). 

 

The nanotechnology can be used in several areas. As said before it can be used to create a 

certain type of material with a certain type of properties. It can be used for medical 

developments in drug and gene therapy or for environmental benefits such as water 

purification. Nanotechnology is also very useful within the ICT-industry since it facilitates the 

creation of very small chips for data storage. 
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The constant development of smaller chips and ways of miniaturising earlier big machines is 

an important step towards the ubiquitous computing the IoT requires. With smaller sensors and 

smaller chips, possibilities of adding more objects to the network emerges. This is crucial for 

the continuous development of the IoT and a key technology essential to its growth (ITU, 

2005). 

 

1.3.5  Middleware 

Middleware is a layer of software that is imposed between different software applications in 

order to facilitate development of new software. Its features vary depending on its use but 

mostly have the purpose to hide details of different technologies connected and give the 

developer only the relevant tools (Lee & Lee, 2015). 

 

A complex and scattered infrastructure, such as the IoT, with numerous of different devices 

requires a simplified development of new software and services. This makes the middleware 

ideal but also crucial for its success. A part from facilitating the development, the middleware 

also helps in the construction of distributed applications. Since many IoT applications have the 

same problems and the success from these normally depends on how well the middleware 

manages to create interoperability and cooperation between different heterogeneous systems. 

This is specifically important in logistic systems that are spatially spread and therefore may 

contain many different providers and technologies (Chabanne et al, 2013). 

 
1.3.6  Smart technologies 

The current definition of “smart” technology is very broad and could mean anything that can 

react to a certain type of stimuli. However, there is a need to mention the smart technologies 

as they form an important part of the construction of the IoT. Smart materials or objects contain 

sensors and actuators; they can sense stimuli and react accordingly. There are differences 

between passive and active technologies in this case, just as the case with the RFID-technology. 

Active technologies process the data using other signals while passive react uniformly and 

directly to stimulus without processing the data. 

 

This is important since the smart technologies opens a new way of device-to-device and 

human-to-device communication, as well as it enables the creation of autonomous systems that 

react to real-time data in order to maintain a system (ITU, 2005; Lee & Lee, 2015). 

 
1.3.7  Cloud computing 

One of the biggest contributions of the IoT is the vast amount of collected and accessible data 

that all devices create (Gubbi et al, 2013). IoT applications often require massive data storage 

and efficient processing of this data in order for the device to be able to make real-time 

decisions. 

 

Cloud computing and the applications it offers are necessary for handling huge data streams 

and to process them for the larger amount of IoT units, humans and their real-time decisions 

(Lee & Lee, 2015). 

 

1.4 Main challenges for IoT 
The main challenges for IoT implementation in the future are standardisation and 

harmonisation, security and privacy, low trust in market development, intellectual property 

rights, technical interoperability, internet connectivity, data overload and imprecise or 

unreliable data. 
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1.4.1  Standardisation and harmonisation 

Standards are mostly crucial for the development and diffusion of technology. The presence or 

absence of standards enables or impedes further diffusion. Therefore, it is important that the 

different actors within the market agree upon a certain number of standards in order to imply a 

minimum level of quality, benefit the customer and the companies and to recognise a dominant 

design (ITU, 2005). All objects, including the RFID-tags, readers and the mobile networks 

must support the same protocols and communicate the same way. This will enable the use of 

interoperable technologies across different suppliers, industries and countries and create 

solutions that are modular and cross-sector applicable (Rodriguez, 2015). 

 

Standardisation will also become necessary when collecting and transmitting a certain form of 

data. Some of the devices will collect data heterogeneous data in the form of video, audio, 

image, text, graphs, numerical or letters. In order to make all systems work together it will 

become important to develop standards around these data formats as well (Chen et al, 2010; 

Uckelmann, 2011; Hui et al, 2016). 

 

1.4.2  Security and Privacy 

Many authors have emphasized the problem that many of the IoT solutions have with the 

security and privacy matters (Risteska Stojkoska, 2017; Uckelman et al 2011; Höller et al, 

2014). Scholars have defined privacy as “the power to control what others can come to know 

about you” (Katsch, 1995), but this idea is threatened since the technologies are erasing the 

boundaries between private and public information. Most of private and delicate information 

are transmitted via public networks and therefore subject to vulnerability and potential attacks 

(ITU, 2005). This is a problem since it might create reluctance among users. 

 

1.4.3  Low trust in market development 

The expansion of the IoT depends on early and strategic investments in the technological 

development. However, in order to take these investment decisions, corporations often require 

proven short-term results or comparative advantage, which can difficult to prove sometimes 

due to the complexity of the system (ITU, 2005). Most of the IoT solutions receive an 

increasing value as more solutions are connected to it and since these advantages can be 

difficult to quantify in order to make investment decisions, many stakeholders might not invest 

(Uckelmann et al, 2011). 

 

1.4.4  Intellectual property rights 

The use of intellectual property rights, and especially patents, can be dangerous for the 

diffusion of an emerging technology. This might create barriers of entry and difficulties for 

smaller actors (ITU, 2005). 

 

1.4.5  Technical interoperability 

The essential function of the IoT is its interoperability. The IoT system will work only if the 

possibility for any network unit to interact with another arbitrary unit is guaranteed. It is 

therefore necessary to make sure that various systems with different technologies and 

distributed applications work together (Chabanne, 2013; Risteska Stojkoska, 2017). 

 

1.4.6 Increase internet connectivity 

Except North America, Europe and Oceania, only 50% of the population have direct access to 

internet, mostly because of insufficient connectivity (Mukhopadhyay et al, 2014). In order for 

IoT to fully work, all of its components and sub-systems need to have a sufficient connection 

to Internet, and therefore to the other units of the system (Höller et al, 2014). This in order to 
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handle larger amount of data and to be able to process it quicker. Creating ubiquitous networks 

in which small units can connect to the internet even from the most remote places is directly 

correlated to the success of IoT. Studies have shown that the number of households in Sweden 

without mobile internet connectivity is negligible (PTS, 2017). 

 

 
Figure 3 - 3G+4G connectivity for mobile service providers: Telia, Telenor and Hi3G Access 

(Source: Company websites). 

 

1.4.7  Data overload 

The IoT-generated data comes in big amounts and due to the increase in installed IoT-units, 

the data generation is also increasing. The issue with data overload is increasing as the RFID-

tags and sensors generate bigger amounts of data (ITU, 2005) making the solution for analysing 

these amounts of data and generate useful insights a very complex one (Risteska Stojkoska, 

2017; Chen, 2010).  

 

1.4.8  Imprecise or unreliable data 

Not only do the data processing units of the IoT system handle a lot of data, but they also have 

to handle a large amount of imprecise and unreliable data that is incorrectly generated or just 

contains errors (Chen, 2010; Höller et al, 2014). The problems are mostly harsh conditions in 

which the sensors are installed, battery expiration and packet loss (Risteska Stojkoska, 2017). 

 

2  The food retail industry  
This chapter will identify and describe the cornerstones in the development of the food retail 

industry from an historical perspective. This is to give a picture of why the industry is designed 

as it is today and to identify the cornerstones the IoT technology will be able to disrupt. It starts 

with the history of food and food trade, discusses the development of the cooling technology, 

transportation, development of the food store and rules and regulations in the industry.  

 

2.1  The history of food trade 
The evolution of food is connected to the technological, cultural and societal evolution as well 

as the development of trade. Peter Watson dates the history of long-distance commerce from 

circa 150,000 years ago. The trade spanned over huge distances and it was mostly material and 
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later spices that were traded (Watson, 2005). In the timeline below it is illustrated how changes 

in the surrounding society inflicts changes in our relations to food. Sometimes the spark has 

been connected to the nature and the climate, other times technological innovations or new 

laws and regulations have induced the change.  

 
Figure 4 - A timeline illustrating shifts in climate, innovations and laws that changed our 

relationship to food. 

 

Climate change enabled/forced humans to become farmers 

Around 10,000 BC the humans made the transition from a lifestyle of hunters to farmers 

because of the climate change and extensive hunting that caused the extinction of some of the 

big mammals and made it profitable to grow crops. When the humans stopped being nomads 

they also started to domesticate animals which became another food resource (Braudel, 1972; 

Brown, 1988; Harrison, 1972; Johnson & Earle, 2000; Nyström et al, 2011; Lenski, 1995).  

 

The Industrial Revolution and the industrial society  

The agrarian society transitioned into the industrial society from 1760 to around 1820. The 

revolution was triggered by the innovation of the steam power. The production of food shifted 

to large commercial farms. As the industrial society developed the urbanization increased. 

People living further away from the agricultural areas and working long day at the factories 

changed the way of how to purchase and store food (Ashton, 1948; Langlois, 2001; Engblom, 

1992). 

 

From groceries via supermarket to superstore 

First grocery store with self-service was Piggly Wiggly, opening in 1916. The concept came to 

Stockholm via Konsum in 1941 but did not became popular until after the war when ransoming 

stopped (Time Magazine, 1929; Sandgren, 2017; Engblom, 1992). 

 

2.2  Important shifts in the food retail industry 
In the timeline below shifts in the society that had a big impact on the food retail industry 

during the 2000 century is presented. In the beginning of the 60’s it became more common that 

both the man and the women in a family were employed. When the women spent less time in 

their homes they also had less time to purchase food and cook (SCB, 2011; Engblom, 1992). 

At the same time, most of the families were now equipped with fridge and car. This opened for 

the establishment of the American superstore in the outskirts of the cities. The prices were 10-

15% less than in the regular stores due to economies of scale, lower rents and the absence of 

warehouse since all the goods were kept in the store. The concept later came to Sweden (Blom, 

2017). In 2015 the number of cars in Sweden reached 4,5 million (Georgano, 2000; 

Borneskans, 2006). 
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Figure 5 - A timeline of shifts in car ownership, technological development in preservation of 

food, development of a household’s income and equality, all affecting our relationship to 

food. 

 

Online shopping 

The online food retail industry grew with 39% during 2015, the food retail market as a whole 

in Sweden grew with 4%. The total net value of the online food industry is SEK 4,1 billion, 

which accounts for 1,4% of the total food retail industry. 2015 was the first year where the 

single item purchase beat the so called “dinner kits”, with 53 to 47 percentages. People who 

purchase online says that the top reasons for online purchasing is “to not to carry the goods”, 

“to not have to go to the physical store”, “to get a greater selection of goods to choose from”. 

Online shoppers tend to take free shipping for granted and something they not are willing to 

pay extra for. The total time consumption in the physical stores is the same for consumers that 

only shop in physical stores and consumers also doing online shopping. The reasons might be 

that the store is not designed to fast conduct complementary shopping and that fast home 

delivery from online stores is not available. The total time for grocery shopping is therefore 

higher for those who shop both online and in the traditional stores compare to those that only 

shop in the traditional store (Svensk Digital Handel, 2016). 

 

2.3  Summary of cornerstones 
To summarise some of the important milestones in the history that have formed the retail 

industry to what it is today, it is noted that the development of the food retail industry goes 

hand in hand with the societal, technological and cultural development in the society. The 

climate change during the Neolithic revolution pushed humans from the gatherer-hunter society 

into the agrarian society as farmers. Thousands of years later the invention of steam power lead 

to the industrial revolution with increased efficiency in farming and a need of people working 

in the industries with urbanisation and mass production as a consequence. Women entering the 

workforce, the successful diffusion of cars, the invention of the fridge and improvements in 

food preservation changed our behaviour from shopping and cooking food every day to going 

to the supermarket and buying food for several days and storing it at home. Now with internet, 

a new era of online shopping has emerged. We have transferred our behaviour in the 

supermarkets to the online store. The question is how the current technical development will 

give birth to new, solutions that push the food retail industry and our behaviour into a new 

direction.  
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3  IoT in Food Retail Industry today 
IoT within the Food Retail Industry is a relatively new phenomenon. The technique is not 

broadly used but the discussion about the technique and how it can be used is present. As with 

most new technologies the initial projects try to use the new technology to optimise existing 

solutions. In this section, some of the different IoT solutions within the food retail industry are 

presented.  

 
Figure 6 - IoT solutions in different stages of the food supply chain; Farmer, Wholesaler, 

Food Retailer and customers. 

 

Sensors on farms and farm machines 

John Deere is one of the leading companies within agricultural machines and services. Many 

of their machines are equipped with sensors to enable the farmers to monitor their farms. The 

services connected to the sensors help the farmer to decide how much fertilizer that is needed 

for different part of the land, if any part of the field is under attack from vermin and when the 

right time for harvest occur (John Deere, 2017).  

 

Sensors to monitor temperature in transport 

Products that require a certain need for a controlled environment could be better monitored 

while transported using sensors. This applies to frozen products or fruits and vegetables that 

need a certain temperature in the surroundings for optimal durability. The monitoring of quality 

variation is especially important in long-distance transports (Hsueh & Chang, 2010; Miorandi 

et al, 2012; Abad et al, 2009). 

 

Blockchain 
Blockchain is a global infrastructure for secure transactions. The technology is based on a 

distributed ledger structure and consensus process. A block is created and verified in all ledgers 

simultaneously which make all information about a transaction accessible in all ledgers and 

hard to forge. The food retail industry look at the opportunities to improve origin labelling 

(Underwood, 2016; Armstrong, 2016; Kim 2016). 

 

RFID-tagging containers 

Wal-Mart and Tesco are two companies that recently urged their top suppliers to equip all the 

containers and pallets with RFID tags in order to better track them. This give them the ability 

to track the deliveries along the supply chain and make the earlier labour intensive processes 

of managing stock and inventory a lot less costly. The information is mostly used to minimise 

back-office inventory (ITU, 2005; Zhu et al, 2012; Alejandro et al, 2009; Gnimpieba et al, 

2015). 
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RFID-tagging products 

Due to a smaller cost per RFID-tag, it is becoming more and more profitable to replace the 

static barcode with a more informative and changeable RFID-tag. This will facilitate the 

tracking of the units in the store and delivery chains, spot shelfs where units are missing or 

expiring and avoid expensive batches of waste (Zhu et al, 2012; Poon et al, 2009; Miorandi et 

al, 2012). It also makes scanning a lot easier since it doesn’t require direct visual contact like 

the barcode and it could be performed directly by the customer (Borgia, 2014). 

 

RFID-tagging shopping carts 

There have been solutions presented to equip every shopping cart with RFID-tags in order to 

track regular customer movements along aisles in the store. This way, managers can decide 

where to put certain products in order to maximize impulsive consumption, expose the biggest 

number of products to the customer and follow trends (ITU, 2005). 

 

Tally 

Tally is a robot that has been implemented in some retail stores and acts as a fellow colleague, 

roams the store and checks if shelfs need restocking and have correct products with the correct 

prices. It uses the data the store already has such as store maps and the arrangement of products 

on these shelves (Knight, 2015).  

 

Wi-Fi-solutions to recognise clients 

IBM has provided to clients a Wi-Fi based recognition system that would recognise clients’ 

cell-phones. Together with the clients’ purchase history, the system would give the clients 

tailored offers and give directions within the store (Eliasson, 2017). 

 

Interconnected refrigerators 

IBM has provided a system to connect different refrigerators from different stores from the 

same company. This way it is possible for a manager to know whether the refrigerators are full 

or out of order and therefore adapt the incoming deliveries. It all comes down to minimising 

incorrect ordering, which could be very expensive when it comes to frozen products (Eliasson, 

2017). 

 

Amazon Go, Dash and Echo.  
The store with no checkout required. The customer use the Amazon Go app to enter the store, 

take the products that they want and leaves. No lines and no checkout. The concept store built 

in Seattle is currently a beta version that only Amazon employees can use. The technology is 

computer vision, sensor fusion, and deep learning. The technology automatically detects when 

products are taken from or returned to the shelves and keeps track of them in a virtual cart. 

When done shopping, the customer can just leave the store. Shortly after, Amazon will charge 

your Amazon account and send you a receipt (Amazon, 2017). 

 

Amazon has also developed two new ways to order items, Amazon Dash and Amazon Echo. 

Amazon dash is a button you can place in your home, for example by the toilet paper. Amazon 

echo is a hands-free speaker you control with your voice and for example order items with. 

 

Volvo In-car Delivery 

It is a service for delivering goods directly in the Volvo car. This is achieved by electronically 

delegating one-time access to an authorised delivery company to the Volvo. This enables to 

select the car as the delivery location and to track the delivery as it happens (Volvo, 2017). 
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Glue Smart Key 

Glue is a key solution that replaces the physical key with a digital one controlled via an 

application. You can hand out permanent or temporary or customised access keys to certain 

doors and get notifications when the keys have been used or change their settings. This is a 

solution that simplifies delivery, especially delivery that must be efficient, and removes the 

requirement of physical presence (Gluehome, 2017). 

 

 
Figure 7 - An illustration showing potential different solutions used in a store. 

 

Connected Store 

The Connected Store is IBM´s concept of how digitalised solutions in the store will be 

connected and interact with each other and it´s users. When different market players develop 

solutions for the next generation of stores there will be a need of a common interface and IBM 

is providing this solution through the connected store.  
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