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Abstract 
Recent years’ digital transformation has led to an increased interest in using and utilising smart technology in 
various insurance solutions, something that has come to challenge the traditional insurance model. The Usage-
Based Insurance model (UBI) is an example of an insurance model that utilises these technological 
innovations. With the aid of smart technology, the insurance model has the possibility, by using real-time data, 
to price premiums more accurately and efficiently, as well as it enables a more proactive approach. Despite the 
model’s positive capabilities, the degree of implementation in Europe, as well as in Sweden, can generally be 
regarded as low. Thus, the interest is raised about what influences this low level of implementation, as well as 
what challenges, requirements and consequences that are attached to such implementation. By investigating 
the UBI model, the purpose of this study is thus to analyse how new technology-based insurance models could 
affect the Swedish insurance industry and, in an extension, also the Swedish society. The study also intends to 
evaluate how these technology-based insurance policies could affect the insurability of risk, this by applying 
Berliner’s (1982) insurability criteria. With the help of a comprehensive literature study in parallel with a 
qualitative, semi-structured, interview study, the report aims to provide a broader understanding of what 
bridging contradictions that exist between theory and practice. 

  
The biggest challenges identified, related to a UBI implementation, are the customers’ willingness to share 
personal data, the insurance company’s propensity for transformation, their digital ability and the Swedish 
welfare system. Further, it has been concluded that the model’s increased ability to assess risk could 
consequently mean that an implementation would contribute to discrimination and cherry-picking, also known 
as cream skimming. To overcome these challenges and risks, and to stimulate a high implementation level, the 
required factors identified are that the UBI solution needs to stimulate other incentives than the monetary, that 
it should be simple and designed in a way that makes it feel personalised and an integrated part of the 
policyholders’ lives.  
 
If the primary purpose of utilising the UBI model is to decide the most profitable premium cost, the authors 
assess that the impediments are too high, the incentives too low and negative consequences too severe to reach 
a high degree of implementation on the Swedish market. The insurance companies instead have a great 
opportunity, as a proactive risk manager, to take a whole new position in the policyholders’ lives. Through 
proactive services, which are not premium-based, insurance companies would instead stimulate a behavioural 
change by advising, encouraging and in different ways rewarding a behavioural change towards a healthier 
and safer lifestyle. A development that all actors benefit from, without suffering the risk of punishing and/or 
discriminating policyholders. From the perspective of lacking social resources, this is also an opportunity to 
create a more proactive health care in Sweden. 

 

Key-words: Usage-based Insurance, UBI, Technology-based insurance, Smart Insurance, Insurability, 
Telematics, Wearables, Pay As You Live, Pay As You Drive.  



 

 
 
 

 Examensarbete TRITA-ITM-EX 2019:339 

 

Implementering av Användarbaserad 
försäkringslösningar 

   
  Malin Yvell 

Elin Axelsson 

Godkänt 

2019-06-06 

Examinator 

Terrence Brown 

Handledare 

Bo Karlson 
 Uppdragsgivare 

KPMG 
Kontaktperson 

Helena Bring 

Sammanfattning 
Senaste tidens digitala transformation har medfört ett ökat intresse av att använda och utnyttja smart teknologi 
inom olika försäkringslösningar, något som har kommit att utmana den traditionella försäkringsmodellen. Ett 
exempel på en försäkringsmodell som utnyttjar dessa tekniska innovationer är den användarbaserade 
försäkringsmodellen (UBI). Tack vare smart teknologi har försäkringsmodellen möjlighet att, genom 
utnyttjandet av realtidsdata, kunna prissätta premier på ett mer korrekt och effektivt sätt, samtidigt som dessa 
teknologier möjliggör ett mer proaktivt arbetssätt. Trots dessa positiva egenskaper kan implementeringsgraden 
i Europa, och så även i Sverige, dock generellt sett betraktas som låg. Således väcks intresset kring vad som 
påverkar denna låga implementeringsgrad samt vilka utmaningar, krav och konsekvenser som finns kopplade 
till en sådan implementering. Med hjälp av att undersöka UBI modellen är syftet med denna studie att 
analysera hur teknikbaserade försäkringsmodeller kan påverka den svenska försäkringsmarknaden och, i en 
förlängning, även den det svenska samhället. Vidare, ämnar studien även till att undersöka på vilket sätt dessa 
teknikbaserade försäkringslösningar påverkar försäkringsbarheten, detta genom att tillämpa Berliner’s (1982) 
insurability criteria. Med hjälp av en grundlig litteraturstudie parallellt med en kvalitativ, semistrukturerad, 
intervjustudie avser rapporten att bidra till en bredare förståelse för vilka överbryggande motsättningar det 
finns mellan teori och praktik.  
  
De största utmaningarna som studien påvisar är kundernas villighet till att delge persondata, 
försäkringsbolagets benägenhet till transformation, deras digitala förmåga samt det svenska välfärdssystemet. 
På grund av den förbättrade riskbedömning, som modellen medför, har cream skimming och diskriminering 
konstaterats vara två stora konsekvenser som modellen riskerar medföra. Där cream skimming åsyftar 
försäkringsgivarens ökade förmåga till att identifiera försäkringens mest lönsamma kunder. För att möta dessa 
utmaningar och konsekvenser, samt att stimulera en hög implementeringsgrad, anses det viktigt att kunna 
stimulera andra incitament, än de monetära. Det anses även viktigt att lösningen är enkel, personifierad samt 
att den besitter förmågan att bli en integrerad del av försäkringstagarens liv.  
 
Om det primära syftet med att tillämpa UBI modellen är att bestämma den mest lönsamma premiekostnaden, 
anser författarna att hindren är för många, incitamenten för få och de negativa konsekvenserna för omfattande 
för att kunna uppnå en hög implementeringsgrad på den svenska marknaden. Försäkringsbolagen besitter 
istället en stor möjlighet att, som en proaktiv riskrådgivare, ta en helt ny position i försäkringstagarnas liv. 
Genom proaktiva tjänster, som inte utnyttjar de premiegrundande egenskaperna, har försäkringsbolagen istället 
möjlighet att stimulera en beteendeförändring genom att rådge, uppmuntra och på olika sätt belöna en positiv 
beteendeförändring mot ett mer hälsosamt och säkert liv. Detta skulle således vara en gynnsam utveckling som 
alla aktörer tjänar på, utan risken att straffa och/eller diskriminera försäkringstagare. Ur ett perspektiv av 
bristande samhällsresurser, skapar detta även ökade möjligheter för utvecklandet av en mer proaktivt 
fungerande sjukvård i Sverige. 
 

Nyckelord: Användarbaserad försäkring, UBI, Teknikbaserad försäkring, Smart försäkring, Försäkringsbar, 
Telematik, Wearables, Pay As You Live, Pay As You Drive. 
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1. Introduction 
This chapter will present a brief background to familiarise the reader with the current situation 

within the insurance industry, based on the technological development. Additionally, this chapter 

will describe the purpose and research questions that this study aims to answer.  

1.1 Background  

The insurance industry is an industry that has been exposed to a rigorous amount of research and 

investigation during the years. However, like so many other industries, the increased degree of 

digitalisation has a significant effect on the insurance industry as well making it an interesting field 

of study (Erlandsson, 2016; Jiang, 2017a). The digital wave has now come to challenge the 

insurance industry with new, increased technological opportunities and new customer demands 

(it-finans, 2018; Jiang, 2017a), which leads to new challenges, requirements and consequences for 

insurers as the customer interaction and the competitive environment changes. (Erlandsson, 2016; 

Jiang, 2017a) Due to the recent technological development of innovations such as the Internet of 

Things, insurance services that leverage these types of technology have gained increased interest. 

 

Eling & Lehmann (2018) have identified three broad categories of change related to the 

opportunities of new technology. The first two are related to how new technologies (chatbots, 

Robo-advisors) and data analytics change how individuals and insurers interact with each other as 

well as improving the efficiency of business processes. The last category of change is related to 

the fact that new technologies can create opportunities for insurers to modify their existing 

offerings toward becoming more agile and tailor-made (Jiang, 2017b; Eling & Lehmann, 2018). 

The opportunities with new technology, especially the last category, have gained much attention 

from researchers, as well as the insurance industry as this provides the insurer with an increased 

ability to meet the new customer demand and the new competitive environment (Jiang, 2017b).  

 

Furthermore, through these new technologies and the new working methods that follow, insurance 

companies have an increased opportunity to meet the needs of the market in a whole new way. 

Connected devices, such as smart watches, and advanced data analysis, allow them to offer 
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individuals "smart insurances"; technology-based insurance services tailored to the individuals' 

needs and lifestyles. According to Jiang (2017b), smart insurances, based on the individual's needs 

and lifestyle will become increasingly important for insurers to create a strong relationship and 

loyalty to the policyholders and thus stay competitive on a market that is becoming increasingly 

affected by the digitalisation. (Jiang, 2017b) 

 

Smart insurance that has gained an increased interest within this field of study is Usage-Based 

Insurance (UBI). Previous research concerning this UBI model is relatively insufficient as it 

primarily has been investigating the usage-based insurance model related to car insurance and is 

held from an international perspective. The research concerning challenges, requirements and 

consequences related to an implementation of the UBI model, are examples of areas that have not 

been investigated to a large extent, especially not within the Swedish market. Additionally, the 

usage-based health insurance has not been investigated to a large extent and is therefore perceived 

to be a research gap of interest. 

  

Tisell (2018) predicts that a Usage-Based Insurance (UBI) linked to, e.g. health apps and wearables 

are one type of smart insurance that will grow big, in coming years, thanks to the technological 

development, something that substantiates Jiang's (2017b) above mentioned predictions. The 

Usage-Based Insurance (UBI) model is an insurance model that is enabled by the use of connected 

devices, providing an opportunity to tailor the insurance, based on the customers' behaviour, usage 

patterns and lifestyles (Poetscher, 2015). Through an inflow of real-time data obtained by the 

connected devices, insurance companies can make use of individual data on behaviour to improve 

the accuracy of the risk classification system that is currently present within the insurance industry 

(Cather, 2018). While a more accurate risk assessment is made, policyholders also have an 

opportunity to impact their insurance premium, meaning the policyholders get rewarded for a 

healthy lifestyle (health insurance), or safe and eco-friendly driving (car insurance), through a 

decreased premium cost. Furthermore, another value-adding feature with this insurance model is 

its potential to create value through a more proactive approach. Thus, this new insurance model 

has the potential to prevent and reduce the number of accidents and injuries, as well as it possesses 

the potential to predict diseases through the use of inflow of data. (Hurley et al., 2015) As this UBI 

model is based on real-time data, the data could be used to more than just assessing risk or 
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calculating premiums. If the data is analysed correctly, the insurer has the potential to increase 

their offering by providing their policyholders with information, encouragement and services to 

proactively increase their health. 

 

The health care in Sweden is something that has come to be over-consumed in society, while 

proactive health actions are under-consumed, which is a situation that has an impact on the 

insurance companies, individuals, as well as the society. Additionally, traffic accidents are 

beginning to increase in Sweden (Trafikverket, 2019), which further burdens the social system as 

most of the emerging costs are covered by the society (Forsstedt, 2013). Tax-financed care with 

long waiting lines and low availability is a growing debate in Sweden (Bergström, 2018). It exists 

uncertainty regarding the ability of public and social care to fulfil existing and future needs. In 

parallel with this uncertainty, there is a steadily increasing supply of global health and smart car 

insurances, insurances that could come to change individuals' behaviour related to health and 

driving habits. If these insurances could be developed so that they possessed the ability to improve 

policyholders' behaviour related to these health and driving-related issues, it would have an impact 

on every part of the society. (Bakos & Elsnitz, 2017) 

 

The possibilities with usage-based insurance are many, but so are the limitations. The opportunity 

to collect and analyse personal data comes with a huge responsibility and cost. Questions about 

costly investments, personal integrity, safety concerns and discrimination are some of the concerns 

raised by critics, in relation to the UBI solution (Arvidsson, 2010; Kurylowicz, 2016; Allhoff & 

Henschke, 2018). However, a majority of the literature testifies that the benefits outweigh the 

disadvantages (Kurylowicz, 2016; Tselentis et al., 2016; Jiang, 2017a; Hurley et al., 2015). 

Further, the model is increasingly becoming implemented in countries such as the UK, US and 

Italy, compared to Sweden where the UBI model has not reached the same degree of 

implementation (Eling & Kraft, 2017). Hence, uncertainties concerning what contradictions there 

are for UBI on the Swedish market and why it has not been implemented to a larger extent are 

therefore raised. 
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1.2 Purpose & Research Questions       

The purpose of this study is to analyse how new technology-based insurance models will affect 

the Swedish insurance industry and society. Furthermore, the study aims to evaluate one of these 

insurance models and its consequences for the insurability of risks.  

 

To fulfil this purpose, the study will exemplify such a technology-based insurance model by 

investigating an insurance model based on real-time data, namely the UBI model. The study thus 

intends to create a broader understanding of what bridging problems that exist between theory and 

practice.   

 

The three research questions, presented below, are formulated from the perspective of a Swedish 

insurance company. 

  

RQ1. What are the challenges associated with implementing UBI solutions?  

 

RQ2. What required factors should a UBI solution address in order to stimulate a high 

implementation level?  

 

RQ3. What are the consequences of implementing UBI solutions? 
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1.3 Disposition 
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2. Method 
This chapter describes the methodology and thus, the different methods used to conduct this 

research. To achieve transparency and allow a critical assessment of the quality of the study, all 

descriptions and discussions were written as detailed as possible. The chapter starts with a 

description of the study’s methodological approach, design and processes of collecting data and 

is finalised with discussions regarding the validity, reliability and generalisability.  

2.1 Choice of Methodological Approach  

The study has been limited to analyse the situation for Usage-Based Insurance (UBI) within the 

Swedish market, a technology-based insurance model that is relatively new to the industry. More 

specifically, taking the lack of resources for healthcare in consideration, the study has focused on 

analysing two insurance areas that are burdening the care systems, namely the car insurance and 

health insurance. As introduced in the background, several studies on UBI solutions have been 

conducted internationally; however, it is a limited amount of investigations related to the Swedish 

industry. Due to this gap in previous research, that it is a broad field of study, as well as the study 

intends to provide an increased understanding of bridging concerns between theory and practice, 

was an abductive approach a motivated choice for the study (Blomqvist & Hallin, 2015). With this 

kind of approach, observations and literature are gathered in parallel to answer the research 

questions. In addition, the research process was of an iterative nature. Thus, essential parts as 

purpose, research questions and relevant literature were re-evaluated and rephrased as the 

researchers’ gained increased knowledge and expertise within the field of study (Blomqvist & 

Hallin, 2015). 

 

The purpose of the study is to analyse and understand how technology-based insurance models 

will affect the Swedish insurance industry and society by investigating UBI. According to Patel & 

Davidson (2011), a qualitative research method is a preferable choice of a method if the study aims 

to analyse and create a broader understanding of a situation. A qualitative method is therefore 

chosen for study, where the purpose of the research, through a qualitative data collection method, 

is to create a nuanced image by studying the respondents’ opinions, thoughts and perspectives on 

the selected field of study. Additionally, the study is of investigating and identifying nature; to 
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understand effects, patterns and underlying themes of a UBI implementation, which therefore is 

classified as exploratory research (Collis & Hussey, 2009). 

  

According to Collis & Hussey (2009), a combination of different methods contributes to the 

validity of the study. The study is based on different methods to gain extensive knowledge about 

the research field and to get a desirable result. A qualitative method, in terms of semi-structured 

interviews, was conducted as the source of method for the empirical data gathering. The interviews 

were combined with the results of a comprehensive literature study on relevant literature and 

previous research related to UBI. Additionally, to strengthen the result as well as to increase the 

readers understanding of UBI solutions, a small case study of UBI on the Swedish market was 

included in the study. The different methods of obtaining data will be further discussed in the 

following sections.  

2.2 Research Design 

The focus of this study was chosen by the researchers in consultation with representatives from 

KPMG, the commissioner of the study. The representatives raised interest in how the insurers 

could stay relevant and sustainable in a fast-changing digital landscape, with changing competition 

and customer needs. Based on several meetings and discussions, UBI was considered an interesting 

technology-based model to investigate and was thus chosen as the focus of the study. Unstructured 

interviews with individuals who possessed competence related to the field of study were conducted 

to obtain a holistic understanding of the current situation. These initial interviews created the 

foundation of the literature study. The foundation was an essential part of the process as initial 

knowledge about the field of study was obtained, which evolved in an emerging ability to 

distinguish relevant subjects to investigate, required to fulfil the purpose. The context of the 

literature study formed a base for the interview study, where seven interviews were conducted in 

total. One of the respondents was a member of the UBI intermediary on which the case study was 

conducted. 

 

As this study has utilised the strengths of an iterative approach, the writing process was done 

simultaneously with the collection of data and the analysis of the obtained result. To give a holistic 

perspective of the writing process, the research design is illustrated in Figure 1. 



 

 8 

 

 

 
 

Figure 1. Illustration of the research design used to fulfil the purpose of this paper. 

2.3 Data Collection  

The following subchapter describes the different methods used to collect relevant data to fulfil the 

purpose of the study. Information regarding how the relevant literature was gathered, the method 

of conducting the empirical data, the selection of participants within the interview study as well 

as information regarding the real-life case study of a UBI intermediary is presented. 

2.3.1 Literature study  

An extensive literature study was conducted to obtain a broader understanding of the field of study. 

The literature study is essential to justify the contributions to previous research as well as to gain 

valuable immersed insights on how to structure and create an appropriate research design. 

Additionally, the literature study is of great importance as it contributes to an increased 

understanding of the gathered empirical data, bridging the knowledge between theory and practice. 

(Collis & Hussey, 2009) Following an abductive approach, literature was continuously reviewed 

throughout the entire research process (Blomqvist & Hallin, 2015). 
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Since the subject is a broad field of study, an extensive amount of literature was found that was 

systematically reviewed and evaluated by a thematic approach, in accordance with Collis & 

Hussey (2009) recommendations concerning analysing literature. To be able to distinguish what 

literature and research that was relevant for the study, a categorisation of the conducted material 

was applied using predetermined themes and keywords, which were analysed iteratively and 

systematically narrowed down if considered irrelevant for the study. A systematic process of 

narrowing down categories is following an abductive approach, where the researchers gain more 

knowledge from the empirical data as well as from the literature during the entire research process 

(Blomqvist & Hallin, 2015). In Appendix I, a list of the final themes and keywords is presented.  

 

The literature used for the study is categorised as secondary data since it was received from existing 

sources such as academic journals, books and other publications (Blomqvist & Hallin, 2015). 

Additionally, consultancy reports were included to deepen the results of the literature study since 

the field of study is relatively new, especially within the Swedish market. KTHB PRIMO, Web Of 

Science and Google Scholar were the main sources used to obtain the literature presented in this 

study.  

2.3.2 Interview study 

An interview study of a qualitative character was applied to conduct the primary source of the 

empirical data. An interview study was motivated due to its immersed insight into the respondents’ 

reasoning regarding the field of study, its high respondents rate, its ability to develop new 

perspectives and a deeper understanding of the studied phenomenon (Sallnäs, 2007; Blomqvist & 

Hallin, 2015). However, one should keep in mind that interviews can have a downside of being 

subject to bias and misunderstandings, but according to Blomqvist & Hallin (2015), this can be 

prevented by asking the respondents’ follow-up questions to check the received information.  

 

Semi-structured interviews were applied for the interview study. The semi-structure allows the 

respondents to answer more freely around predetermined subjects decided by the researchers, 

which minimises the risk of missing valuable information that can bring value for the study 

(Bryman & Bell, 2015). Questions that could be answered with yes or no, as well as closed and 

leaning questions, have been avoided to prevent misinterpretations and misleading answers. The 
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interviews started with informing the respondents regarding the purpose of the interview, that the 

interview was confidential, the estimated timescale and how the interview was intended to be 

analysed to constitute a foundation of the result of the study. The specific questions discussed 

during the interviews have not been disclosed to avoid the risk of violating confidentiality. In 

general, the themes and areas discussed during the interviews were ethics, regulations and data 

security, as well as challenges and risks associated with the UBI solution. 

 

All interviews were conducted using a face-to-face method, which, according to Chen & Hinton 

(1999) is a favourable approach for conducting empirical data since analysing emotions and body 

language decreases the risk of misinterpretation. The interviews were conducted individually, in a 

quiet and secluded environment, at the respondents’ workplaces, as it may be influencing factors 

affecting the quality of the interviews (Bryman & Bell, 2015). The interviews were recorded and 

lasted between 40-120 minutes. Both researchers were present during all interviews to avoid bias 

and misinterpretations (Collis & Hussey, 2009).  

2.3.3 Selection of Participants 

With the intention that the respondent should be able to contribute with relevant information to the 

study’s research questions, a targeted selection was made by the researchers, meaning that 

respondents have been strategically selected (Bryman & Bell, 2015). Respondents with a distinct 

connection and knowledge related to UBI and the Internet of Things in Sweden were asked to 

participate in the study.  Relevant respondents for the study were found by contacting traditional 

insurance companies and intermediaries directly or found by reading previous literature and 

articles related to the UBI model. The selection of respondents was considered to have good 

knowledge of the subject discussed and thus good prerequisites for answering the interview 

questions. Furthermore, with the intention of trying to identify the perceived effects and problems 

of the UBI solution in a nuanced manner, respondents were chosen based on knowledge from 

different perspectives concerning the insurance model. The two perspectives that were considered 

necessary in relation to the purpose of the research were an Insurance company/Market perspective 

as well as a Data security/Regulations perspective. The perspectives were chosen to create a 

holistic understanding of the situation for the UBI model and to include respondents who differ 

from one another in respect of significant aspects and characteristics (Bryman & Bell, 2015).  
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The interview study consisted of seven interviews, of which four respondents represent insurance 

companies or experts who have implemented Usage-Based Insurance solutions or have worked in 

close relation to the models. The remaining three respondents were considered to have good 

knowledge of data security and regulations in relation to the insurance model.  

 

The respondents were anonymised due to respect for their integrity as well as allowing the 

respondents to answer more freely (Patel & Davidson, 2011). The identities of the respondents are, 

however, not considered necessary for the possibility of answering the study’s research question. 

Instead, it can be argued that anonymisation creates better conditions for the data collection, where 

the respondents feel comfortable sharing personal opinions and additional knowledge. 

 

The conducted interviews are compiled and presented in Table 1, together with additional 

information regarding the respondents. 
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Table 1. Information regarding the conducted interviews. 

Respondent Organisation Perspective Title Location of 
the interview 

Time of the 
interview 

Respondent 1 IoT company 
Data 

Security/ 
Regulation 

CEO Central 
Stockholm 2019-04-25 

Respondent 2 
Consultant 

within 
insurance 

Insurance Expert 
Insurance 

Central 
Stockholm 2019-04-26 

Respondent 3 
Branch 

Organisation 
Insurance 

Data 
Security/ 

Regulation 

Lawyer 
Insurance 

Central 
Stockholm 2019-05-02 

Respondent 4 
UBI 

intermediary: 
Paydrive 

Insurance Executive 
position 

Central 
Stockholm 

 
2019-05-03 

 

Respondent 5 
Traditional 
Insurance 
Company 

Insurance 
Innovation 
manager 
Insurance 

Central 
Stockholm 

 
2019-05-03 

 

Respondent 6 
Traditional 
Insurance 
Company 

Data 
Security/ 

Regulation 

Data 
protection 

officer 
Insurance 

Central 
Stockholm 

 
2019-05-06 

 

 
Respondent 7 

 

Consultant 
within 

insurance 
Insurance Expert 

Insurance 
Central 

Stockholm 

 
2019-05-06 

 
  

2.3.5 Real-life case study of a UBI solution  

A small case study of a UBI solution was conducted to increase the understanding of how these 

models can be structured. According to Blomqvist & Hallin (2015), a case study generates a rich 

acquisition of empirical material and an understanding of the complexity of reality. The real-life 

case study was conducted on Paydrive, a UBI intermediary of car insurance in Sweden. Paydrive’s 

UBI solution is presented in Chapter 4, consisting of gathered information regarding Paydrive’s 

UBI model together with additional information retrieved from the interview with Respondent 4, 

which is a part of Paydrive’s organisation.  
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2.4 Data Analysis  

All the conducted interviews were transcribed by the researchers to minimise the risk of changing 

the meaning of the respondents’ expressions.  A content analysis was used to analyse the interviews 

with categories derived from the transcripts. Through a content analysis, by allowing categories to 

emerge from the collected empirical data, biases of using predetermined categories can be avoided 

(Hsieh & Shannon, 2005).  

 

The transcribed interviews were thoroughly read through by both researchers separately to obtain 

a holistic perception of the gathered empirical data as well as to prevent the risk of being influenced 

by each other (Miles et al., 2014). The coding was conducted in accordance to Miles et al. (2014), 

where codes and themes emerged from interesting topics that are identified relevant for the study. 

In line with the content analysis, the codes and themes were sorted into different categories. The 

categories and the conducted material were then compared between the researchers to determine 

which categories that were of importance for the study. Finally, all the respondents’ responses 

were sorted according to the determined categories, with the ambition to gain a holistic view and 

understanding of the variation of opinions within each category.  

 

Chapter 6 Results & Analysis- Empirics and Literature presents the empirical data, combined with 

the results of the literature study, that is considered relevant for the study. According to Patel & 

Davidson (2011), the end product of qualitative processing is usually a combination of quotes and 

comments from the respondents, the researchers’ interpretations and bridging comparison with 

existing literature and theory. The report follows the mentioned structure, where the empirics are 

presented both by quotes, providing a nuanced and transparent picture of the respondents’ 

perceptions, both in text where respondents’ opinions are compiled to avoid repetition of similar 

responses. The empirical data and essential findings from the literature study are presented 

together to understand bridging contradictions and similarities between theory and practice.  

 

Finally, to understand what implications the UBI model has on the insurability within the Swedish 

insurance market, a discussion and analysis were made according to the theoretical framework on 

insurability, namely Berliner’s insurability criteria, presented in Chapter 5. The discussion in 
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Chapter 7 was based on the empirical data combined with previous literature presented in Chapter 

6. 

2.5 Assessment of the Quality of the Study   

This subchapter was developed to provide transparency regarding meeting any source of criticism, 

as well as to evaluate and assess the credibility of the performed analysis. An assessment of the 

quality of the study, the credibility, is according to Collis & Hussey (2009) covering an assessment 

of the validity, reliability and generalisability of the research. Collis & Hussey (2009), 

Rigsarkivet’s (2019) and Blomqvist & Hallin’s (2015) thoughts related to credibility have been 

used for the assessment of our research.  

2.5.1 Reliability 

Reliability refers to the replication of the research; that all measurements included in the research 

need to be presented accurate and exact so that there can be no difference in results if conducted 

again (Blomqvist & Hallin, 2015; Collis & Hussey, 2009). 

 

The reliability of the gathered empirical data can be questioned due to the semi-structured character 

of the conducted interviews.  According to Collis & Hussey (2009), the semi-structured nature can 

negatively affect the reliability because of the increased risk of variations in how questions were 

asked and phrased. However, to increase the reliability of the interview study, the methodological 

approach was described in detail in subchapter 2.3.2. Another concern regarding interview studies 

of semi-structured character is the difficulty of transcribing the interviews, which aggravates the 

process of analysing them (Collis & Hussey, 2009). The interviews were, therefore, recorded to 

achieve a higher degree of reliability. The recorded interviews enabled the researchers to listen to 

the interviews several times which increased the ability to conduct a high-quality analysis. Since 

semi-structured interviews allow for open discussions, the interview study thus allowed for follow-

up questions to occur. Something, resulting in increased reliability as it decreased the risk of 

misinterpretations of the questions. Hence, the data obtained can be considered as accurate. 

 



 

 15 

2.5.2 Validity 

To ensure the validity of the literature study and data collection, both have to correspond to the 

problem background, purpose and research questions in a transparent way (Blomqvist & Hallin, 

2015). Additionally, it is considered important to keep discussions relevant to the purpose of the 

study as well as clearly present and discuss whether the purpose of the study was fulfilled to 

increase the validity of the study. According to Blomkvist & Hallin (2015), validity is attained if 

the phenomena are correctly described and if the measurements used are relevant to what the 

researchers intended to investigate.  

 

Relevant journals and peer-reviewed secondary sources were used as a foundation to increase the 

validity of the literature study. Additionally, multiple sources were applied to analyse essential 

results from studies and theories to ensure a high validity and wide acceptance of the results. 

However, consultancy reports have also been a part of the secondary sources, which could question 

the validity of the study as these reports are generally not peer-reviewed.  To ensure validity, and 

to minimise the risk of biased results, these sources were critically evaluated before included in 

the report. 

 

There are several aspects that need to be discussed related to an establishment of the validity of 

the conducted interviews. To ensure a high validity of the interview study, in accordance with 

Collis & Hussey's (2009) recommendations, information regarding the study was sent beforehand 

to the respondents to give them the opportunity to be prepared and to avoid misinterpretation of 

the interview material. To further increase the validity of the study, and to reduce 

misinterpretations of the conducted interviews, it would have been favourable to allow the 

respondent to read through the transcripts afterwards, to add information if he/she felt something 

was unclear or unhandled. 

 

The small number of interviews conducted may be seen as a source of criticism. Even though the 

respondents were asked the same questions, one can argue that additional interviews would have 

increased the validity of the interview study. However, a relatively high number of respondents 

bringing the same perspective (Insurance and Data security/Law) have allowed some triangulation, 

together with the results of the literature study, which thus increase the validity of the study. 
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Though, something that can be considered to influence the validity of the study, coupled with the 

choice of respondents is the fact that only one respondent was interviewed as a UBI intermediary. 

It would have been favourable to include other respondents with a similar background to ensure a 

higher validity. On the other hand, the analysis is combining the results from the literature study 

with the findings from the interview study, which can be considered to strengthen the validity of 

the interview study, as well as the findings of the study as a whole.  

2.5.3 Generalisability  

Generalisability is according to Blomqvist & Hallin (2015), the transferability of the study, aiming 

to illustrate whether the findings can be applied in other contexts. Since the Swedish social -fabric 

and -safety net differs considerably from most other countries in the world, the generalisability of 

this study can be considered limited to countries with a similar structure and safety net. However, 

there is increased applicability to countries with a limited deviation from this structure since the 

literature study is primarily based on international studies and sources. Additionally, the findings 

are assessed to be generalisable to other technology-based insurance solutions with similar 

characteristics.  

2.6 Ethical Considerations   

All ethical considerations made in this research, conform to the recommendations of the Swedish 

Research Council’s four principal requirements.         

In the initial phase of the study, a non-disclosure agreement was signed between the commissioner 

company of this study, KPMG, and the researchers, which was strictly followed throughout the 

whole research process.                      

Names and information that could expose the identities of the respondents were made confidential 

to respect the privacy of the respondents as well as encourage more open discussions and responses 

(Collis & Hussey, 2009). Further, all respondents received information about the purpose of the 

study and how the data was intended to be used and analysed. To not disclose the identity of the 

respondents, the interviewees’ names were replaced by fictive names, presented in Table 1.   
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3. Literature study 
This chapter accounts for previous research within the field of study and is distinguished by three 

subchapters: Insurance overview, Internet of Things (IoT) for real-time data gathering and Usage-

based insurance (UBI). The conducted literature was conducted and processed in order to provide 

a profound understanding of relevant concepts and terms and has constituted an essential part of 

the findings of this study.   

3.1 Insurance Overview      

The fundamental idea of insurance is to provide protection against specific economic losses that 

are unexpected and difficult to predict, an idea that has been consistent for a very long time. A 

traditional insurance solution is based on the individual's risk, which in turn is based on some 

chosen parameters. According to Svensk Försäkring (2011), a risk must fulfil some factors in order 

for it to be insurable. For a risk to be insurable the risk is required to; 

● expose a large number of individuals for the same risk, 

● only affect a small number of individuals simultaneously and 

● entail financial costs if an accident would occur. 

 

Thus, an insurance company equalise risks between policyholders and therefore contributes to an 

increased economic and social security within society. (Svensk Försäkring, 2011) The insurance 

companies undertake the obligation to pay compensation in the event of an accident, causing the 

individual a financial loss, given that the event falls under the insurance conditions. By merging 

risks and premium payments from their customer base, the insurer applies to the solidarity 

principle, which makes the insurance companies able to absorb losses more easily than an 

uninsured individual (Forsstedt et al., 2015). 

 

A crucial factor for the success of an insurance company is thus a proper and correct risk 

assessment in order to perform proper and correct pricing. All risk assessments are based on the 

individuals being divided into different groups, based on their specific risk level. The individuals 

within the same risk group, premium cell, is assessed to have similar risks, which means that 

premiums and other insurance terms are the same for all individuals within that risk group. Which 
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premium cell an individual is placed in is always based on an individual assessment. (Svensk 

Försäkring, 2011) 

 

According to Dionne & Lasserre (1985), it is important that the insurance company assimilate 

information regarding policyholders before the insurance contract is determined so that the person 

is placed in the right premium cell. The insurance company traditionally, assimilate this 

information in two different ways; through observable characteristic parameters regarding, e.g. 

drivers when signing a car insurance, and self-reported information coming from the policyholder 

himself. This knowledge forms the basis of traditional insurance companies' pricing methods. 

 

It is based on this information that the individual is then categorised into the so-called premium 

cell. This premium cell is then regarded as entirely homogeneous. Traditionally speaking, the risks 

are perceived to be similar within the different premium cells but different between them (Svensk 

Försäkring, 2011). Since the varying individual risk within each premium cell not is taken into 

account, this is according to some, one of the essential problems with this traditional 

categorisation. Arvidsson (2010) argues that this is a system that creates risk pools where low-risk 

policyholders cross-subsidise policyholders of high risk. Cross-subsidisation is an expression that 

refers to the situation where policyholders within the premium cell contribute to varying 

profitability, depending on how large risk they constitute, resulting in the premium cell as a whole 

producing a non-negative return. Thus, policyholders of lower risk, lower expected cost, are 

expected to subsidise policyholders of higher risk, higher expected cost. In this way, revenues and 

costs are balanced so that high-risk individuals who are normally not profitable for the insurance 

company become cost-neutral. (Widenhofer & Ytterstad, 2017) 

 

In a situation, where low-risk individuals only sign the most necessary insurance in parallel with 

high-risk individuals signing a more extensive insurance cover, there is the risk that the premium 

income received by the insurance company does not cover the compensation claims that they have 

undertaken in connection with the signed insurance. (Svensk Försäkring, 2011) 
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3.1.1 Digital transformation for the traditional insurer        

Digitalisation has changed many industries and has now also come to threaten the insurance 

companies' traditional position on the market. Digitalisation drives the society towards 

individualisation, which challenges the very basic idea of insurance: a collective that in a long-

term perspective, shares the cost of unforeseen risks. (Fjällborg, 2018) According to PWC, digital 

technology is one thing that will have a significant impact on the future of insurers. Furthermore, 

the market will require agile digital organisations, new and different pricing methods, market 

consolidation and continuous cost reduction. (PWC, 2019)  

 

Thus, the changes due to digitalisation are many, and so are the challenges for a traditional insurer. 

Individuals have higher expectations and are demanding new types of products and services, which 

threaten the traditional insurance model. Traditional insurers are generally restricted by their 

legacy systems and their view of innovation and organisational change as a tricky terrain to 

manoeuvre in. According to PWC (2019), the industry is described as an industry too comfortable 

and too slow in its response to change. (PWC, 2019) 

 

In agreement with this, Lascelles & Patel (2017) argue that a recurring concern when it comes to 

established insurers is that they are hamstrung due to their legacy systems that were designed 

decades ago when the handling of data looked different than it does today. Lascelles & Patel (2017) 

also claim that traditional insurance companies generally tend to improve and further develop 

existing products and services; that is, they rather engage in incremental innovations than radical 

ones.  

 

Thus, it can be concluded that traditional insurers generally, as for incumbents in other industries, 

are not the one driving radical change. In addition to this, the Swedish insurance market is an 

extremely mature market (Loxdal, 2017) dominated by four non-life insurance companies that 

together account for approximately 80% of the market measured in premium income. Hence, the 

current situation on the market makes it difficult for new players to enter (Loxdal, 2017) and thus, 

constitutes for a situation that could prevent the development of digital transformation in the 

insurance market. The insurance companies with the largest premium income are 

Länsförsäkringar, Folksam, If Skadeförsäkring and Trygg-Hansa. (Svensk Försäkring, 2019)  
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3.1.2 Information Asymmetry  

Information asymmetry, within the context of the insurance industry, is defined as a phenomenon 

where the policyholder has more information regarding its own underlying risk than the insurer 

providing the insurance. Due to the inherent characteristics of one of the parties involved in the 

insurance contract information asymmetry is according to Lotfi et al. (2015) one of the most vital 

issues present within the insurance industry and something that according to Arrow (1963) means 

that risks are treated incompletely. Furthermore, this phenomenon is argued to have the possibility 

to harm the insurance industry via the two consequences that it brings, adverse selection and moral 

hazard. (Lotfi et al., 2015) 

  

Adverse selection may arise due to the lack of ability to correctly identify insured individuals with 

different risks, which is thus a consequence of the information asymmetry in traditional risk 

assessment. Moral hazard also arises because of information asymmetry, this time because there 

are uncertainties regarding certain parameters. (Lotfi et al., 2015) 

  

The positive relationship between risk and demand for insurance is something that is indicated by 

the models of adverse selection and moral hazard. Since the policyholder has a greater knowledge 

of his/her own risk, that is, has more information about what risk he/she constitutes and 

information beyond the insurer’s knowledge, there is a risk that adverse selection will emerge. The 

policyholder can then use this knowledge to get insurance, without the insurer knowing that the 

insurance company suffers a great risk of having to recompense the policyholder. Thus, adverse 

selection only occurs if the policyholder knows their own risk, and the insurer does not. (Cather, 

2018; Cohen & Siegelman, 2010; Forsstedt et al., 2015; Lotfi et al., 2015). Thus, when adverse 

selection occurs, an insurer’s revenues of premiums can become insufficient to cover the costs for 

the insured individuals because of an increased concentration of high-risk individuals. 

 

Rothschild & Stiglitz (1976) argues that in a situation where the policyholder possesses an 

information advantage over the insurance company, high-risk individuals are more likely to 

demand extensive insurance coverage, provided that they know the risk they possess. Hence, this 

implies that there is a positive correlation between insurance coverage and high risk. Rothschild 
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& Stiglitz (1976) concluded from their study that there is a separated equilibrium in the traditional 

insurance market, i.e. that only high-risk individuals receive full insurance cover at a fair premium. 

 

The second consequence of information asymmetry is, as mentioned, Moral Hazard. Moral Hazard 

is the term that describes the situation that arises when an individual has signed an insurance 

contract and hence no longer bears the full financial responsibility if, for example, an accident 

occurs and thus becomes less risk averse. Without supervision, the policyholder is allowed to act 

in ways that affect the risk, something that traditional insurance does not detect since the 

monitoring does not exist in these situations. It has been found that the accident risk is not only an 

exogenous variable but a variable that is dependent on the policyholder’s efforts to act preventively 

to reduce the accident risk and mitigate the related costs. (Chassagnon & Chaippori, 1997)  

 

Most studies find that the use of telematics has a positive influence on behaviour and thereby 

reduces the risk of Moral Hazard (Wouters & Bos, 2000; Tindall, 2012), however, this is a 

substantial effect that appears to get reduced over time (Bolderdijk et al., 2011). Another thing that 

can, according to Holmström (1979), mitigate the risk of Moral Hazard is to introduce deductibles. 

The deductible creates an economic incentive that is said to affect the policyholder to act more 

preventively. 

3.2 Internet of Things (IoT) for real-time data gathering  

In the year 1997, the Internet was first introduced and pioneered within the insurance industry, 

when Progressive Insurance made use of the Internet to offer real-time purchases on car insurance 

online (Progressive, 2019). The experiment in insurance distribution transformed and disrupted 

the conservative industry as a whole, through the enablement of easy purchases online without 

human interaction. Today, 20 years later, when new technologies have emerged, these have the 

potential to disrupt the industry once again. One of these new technologies is the Internet of Things 

(IoT). (Canaan et al., 2016)  
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Internet of Things (IoT) is defined by McKinsey (Bauer et al., 2014):  

 

“Refers to the networking of physical objects through the use of embedded sensors, actuators, 

and other devices that can collect or transmit information about the objects. The data amassed 

from these devices can then be analysed to optimise products, services and operations.“. 

 

Thus, IoT is a collective term for the development that means that machines, vehicles, goods, 

household appliances, clothes and other things and creatures (including people) are provided with 

small built-in sensors and computers. The IoT devices can perceive their environment, 

communicate with it and thus create situation-adapted behaviour and contribute to creating smart, 

attractive and helpful environments, products and services. (Ingenjörsvetenskapsakademien, 2013) 

 

IoT provides a whole new availability of an extensive amount of real-time data, which is radically 

altering how consumers and businesses interact (Canaan et al. 2016). In extension, this means that 

IoT-based products will most likely, not only fulfil the function for which they are primarily built 

for but instead share data and create utility far beyond their traditional function (Bergström et al. 

2015). The usage of IoT increases exponentially among consumers and markets. By 2020, it is 

estimated that between 26 and 50 billion different electronic products can be connected, which is 

to be compared with 5-6 billion units in 2016 (Bergström et al. 2015). Canaan et al. (2016) argue 

that this is an evolution that will be integrated across different industries as individuals of today 

already have a relatively strong engagement to IoT in their lives.  Furthermore, Canaan et al. (2016) 

think that the engagement to IoT will increase as the devices become more and more sophisticated 

and to a greater extent a more integrated part of the individual’s lifestyle. 

 

The large amount of real-time data that IoT generates can, from an insurance perspective, 

contribute to increased knowledge of the policyholders and thus constitute the basis for a more 

specific risk assessment (Bergström et al., 2016). The development of IoT devices and powerful 

analysis tools enables an increased understanding of new patterns and trends related to the 

insurance industry (Bergström et al., 2015). Additionally, these IoT devices create increased 

opportunities for personalised insurance services that meet the needs of each policyholder as well 

as it improves the chance to make the policyholder more engaged (Bergström et al., 2016). The 
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increasing amount of data also enables the movement from describing what has happened and why 

(descriptive analysis) to instead analysis what is likely to happen and when (predictive analysis). 

In the next step, one should be able to analyse and evaluate different possible future scenarios 

given a specific event. The development towards predictive and prescriptive analysis creates 

prerequisites for a more preventive way of working, where the insurance company can take 

measures to avoid something happening by controlling the development in the desired direction. 

(Bergström et al. 2016) Through the use of IoT devices, the insurer can provide individuals with 

information and services. In exchange for obtaining data on lifestyle and health, the insurer can, 

e.g. provide discounts on activities/products related to health and leisure. Hence, the insurer can 

receive an increased ability to gain information about the individuals, which helps them assess the 

individuals’ risks more correctly and effectively. Thus, the insurance company can reduce the 

information asymmetry as they gain greater knowledge of, e.g., health-related risks that their 

policyholder possesses. (Berström et al., 2016) 

 

However, it is essential to consider the integrity aspects since any general statutory confidentiality 

does not yet cover the insurance companies. If the insurers are to be able to maintain their 

customers’ trust, the personal data must be handled safely. (Bergström et al., 2016) 

 

3.2.1 Telematics     

The word “telematics” is an English translation of the French word télématique, coined in 1978 by 

the French authors Simon Nora and Alain Minc in their report, “L’informatisation de la Societe”. 

The term is a combination of the words telecommunications and informatics. Generally speaking, 

this is a term that describes the integrated use of communication and information technology to 

transmit, receive and store information gained from telecommunication devices to isolated objects 

over a network. Thus, in its broad meaning, one can generally say that it describes the use of 

electronic data transmission (Eling & Kraft, 2017; Rouse, 2017; Telematics.com, 2019) 

  

Telematics refers to the data communication from machine to machine as a tool for control, 

monitoring and maintenance as it through the use of wireless devices transmit real-time data for 

analysis. The term is often used on computer technology and data communication as an aid in 
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vehicles, but the area of use has been extended and is now used in other industries and includes 

stationary machines as well. (Computer Sweden, 2018; Gartner, 2019, Rouse 2017) 

  

A telematics system, e.g. in a vehicle, begins with the vehicle that communicates with a third party 

via a satellite signal, the third party then collect, stores and analyses the data obtained from the 

vehicle. (Telematics.com, 2019) Car insurers use this technique to an increased extent in order to 

gain insight into their customers’ driving habits and behaviours. With help from telematics, data 

can be transferred for control, monitoring and maintenance of vehicles. Through telematics 

devices, installed into the cars, one can obtain data concerning acceleration, braking, fuel 

consumption and mileage, turning corners aggressively etcetera. These are all factors that are of 

significant value for the car insurer when, i.a., calculating damage costs and premiums, as this data 

can be analysed and leveraged to provide usage-based insurance offerings and value-adding 

services. Value-adding offerings and services like these can be used to improve individuals’ 

driving habits and behaviour and are usually developed through collaborations between technology 

companies and insurance companies. (Capgemini, 2018a; Bergström et al., 2016; Rouse 2017) 

This type of UBI offering is further described in chapter 3.3.1. 

    

3.2.2 Wearable Technologies  

Wearable technologies comprise a plethora of devices that are being worn directly or in a close 

attachment to an individual (Godfrey et al., 2018). These technologies provide the individual 

wearer with useful and value-adding services and information while at the same time, provide the 

ability to perform other tasks in parallel (Starner, 2014). Wearable technologies can, for example, 

be seamlessly integrated sensors in shoes, phones, watches or bracelets that support us in keeping 

track of factors such as physiological, behavioural or ecological ones (Swan, 2013). A positive 

attribute of wearable technologies lies in its ability to obtain personalised real-time data (Godfrey 

et al., 2018), data that can nudge us towards better decisions and actions (Dvorak, 2008). 

Additionally, the obtained real-time date allows the wearer to acquire an understanding of how 

poor habits and lifestyle-related decisions can influence negative trends in health (Godfrey et al., 

2018). These functions are particularly being enabled by wearable devices that link body-

measurement functions with machine learning and data analytics (Wilson, 2013). This type of real-
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time data gathering is often referred to as self-monitoring and is unique for the specific user/wearer 

(Godfrey et al., 2018). 

  

Wearables is a technology that has been increasingly spread, so much, that it, to some extent, has 

become mainstream for many individuals (Mettler & Wulf, 2019). Since these body-worn 

minicomputers provide unique opportunities to obtain real-time data and improve business and life 

decisions, individuals across different industries are increasingly embracing them.  An example of 

a wearable that is common when it comes to measurement of health activities is smartwatches. 

While wearables such as fitness trackers are losing market shares, smartwatches that possess 

embedded fitness trackers are becoming prevalent. A smartwatch is a smart device, in the shape 

of a watch, that can, e.g. capture individuals’ health and fitness information. (Capgemini, 2018a; 

Capgemini 2018b) 

  

An area with broad appeal is wellness maintenance; here, the wearable can monitor the wearer’s 

health and exhibit information and advice in order to maintain or/and improve it. Due to the 

wearables’ ability to be aware of the wearer’s environment and activities, it can in transparency 

and in some cases, proactively assist the wearer in real time. Of all existing technologies, wearables 

are one of the technologies that have the most intimate connection with people as they for 

prolonged periods are worn by the person and through supporting technologies interfaces closely 

with the individual. According to Dvorak (2008) this intimate connection and interfacing make 

this technology superior to others when it comes to its potential to monitor our wellbeing, 

anticipate our needs and demand, and support is in our everyday life regardless of the context. 

(Dvorak, 2008) 

3.2.3 Ethical issues and regulations for real-time data gathering 

The report by Allhoff & Henschke (2018) presents a foundational categorisation of the ethical 

issues and risks related to the Internet of Things, which has been insufficient in previous literature. 

The authors present five categories, which are motivated as foundational since they underline 

many other ethical issues most likely to develop in relation to IoT.  
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The first category, Informed consent, is related to the fact that IoT devices gather personal 

information and transfer the information to a receiver, many times without involvement and 

necessary interaction with the user. An ethical dilemma is therefore created if the consumer is not 

aware that the personal data can be used and analysed by the receiver for other purposes than the 

primary intention with the device. Informed consent for the user is therefore needed to create 

transparency about what data is collected and in which purpose. The second category, Privacy, is 

also related to the gathering of personal data, but to the fact that sensitive information can become 

available through IoT devices and used in purposes that may violate the personal privacy. Privacy 

concerns are also problematic as people may perceive privacy different, meaning that the same 

sort of information can be more sensitive for some people than others. (Allhoff & Henschke, 2018) 

The third ethical issue, Informed security, is related to the data security for the real-time data that 

the IoT-devices gathers. Informed security has a key role, meaning that if it is insufficient, other 

ethical issues are adversely affected and thus have a significant role in preventing other ethical 

issues related to the IoT. Challenges that the authors address related to ethical issues are how the 

information is stored, managed, and how it is transferred between parties as it becomes of interest 

for several security breaches. An example of a security problem is that IoT devices with security 

features such as passwords are set as factory default and is never required to be changed afterwards. 

These factory default passwords are easily available to hackers online. Unfortunately, the lack of 

security for the IoT devices is cost-related: increased security ultimately increases the cost for the 

devices. (Allhoff & Henschke, 2018) 

The fourth ethical issue is related to Trust, which can be seen as an essential factor dependent on 

the other ethical categories related to the IoT. When the IoT devices are working securely and 

seamlessly, the users will have trust for the devices. Additionally, trust for a company is affected 

if the user does not find that the people within the company have the user’s best interests at mind. 

The minimum responsibility for the company is to have a degree of transparency to the user related 

to, for example, security breaches. (Allhoff & Henschke, 2018) 

Trust can be perceived as a directly related ethical factor affected by the quality of the other ethical 

issues. When the users find their privacy and the informed consent respected and if it appears clear 

how the personal data is used, the trust for IoT is established. However, if the information security 
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is compromised, the user’s trust for the IoT systems will be affected. Additionally, if the risk for 

physical failure and problems related to the IoT is perceived to be high, the trust will be affected. 

(Allhoff & Henschke, 2018).  

Finally, the fifth ethical issue is referred to Physical safety, which relates to the fact that IoT 

devices goes beyond the traditional Internet and can affect the user’s physical sphere. (Allhoff & 

Henschke, 2018).   

General Data Protection Regulation (GDPR) 

The General Data Protection Regulation (GDPR) is intended to protect the fundamental right and 

freedom of an individual, in particular, their right to the protection of personal data. 

(Datainspektionen, 2019) GDPR is seen as an action to regulate privacy concerns (Allhoff & 

Henschke, 2018). To empower individuals, the EU Parliament approved that GDPR was to replace 

the Data Protection Directive 95/46/EC. By strengthening and merging data protection and by 

addressing the export of individuals’ personal data outside the EU, the individual will be 

empowered. (Godfrey et al., 2018) 

3.3 Usage-Based Insurance (UBI)  

Usage-based insurance (UBI) is an insurance model enabled by the use of, e.g. telematics, 

wearables, providing an opportunity to tailor the insurance based on the individuals’ behaviour, 

usage patterns and lifestyle (Poetscher, 2015). The main idea with UBI solutions is that insurers 

can, by the flow of real-time data from connected devices, make use of individual data on 

behaviour to improve the accuracy of the risk classification systems that are currently present, 

often referred to as traditional insurance models (Cather, 2018). While a more accurate risk 

assessment is made, the policyholder also has an opportunity to impact their insurance premium. 

Thus, the policyholder gets rewarded for a healthy lifestyle, or safe and eco-friendly driving, 

through a decreased cost. (Hurley et al., 2015) 

 

The UBI model has the potential to disrupt the traditional insurance industry as it possesses the 

ability to provide increased value. This can be achieved by providing environmentally aware 

individuals with information on how to reduce their climate footprint or by providing individuals 
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interested in a healthier lifestyle with information on how to live healthier. Furthermore, another 

value-adding feature with the insurance model is its potential to create value through a more 

proactive approach. Thus, this new insurance model has the potential to prevent and reduce the 

number of accidents and injuries, but foremost, its possibility to predict diseases through the use 

of inflow of data. (Hurley et al., 2015) 

 

UBI models exist in many different forms and are usually known as the foundation of car insurance 

models named Pay How You Drive (PHYD) and Pay As You Drive (PAYD), but also the not as 

well-known model called Pay As You Live (PAYL), which is a UBI used in health insurance. The 

UBI models are explained more in detail in the following chapters 3.3.1 and 3.3.2.   

3.3.1 Pay As You Drive & Pay How You Drive 

The traditional business model for car insurance has, throughout history, been critically assessed 

to be both unfair and inefficient (Butler et al., 1988). This because the premium is based on those 

drivers with similar, depending characteristics such as age, location, accident record etcetera are 

assessed to possess similar risks no matter how far or fast they drive a year. It also implies that the 

traditional insurance pricing model does not punish aggressive behaviour, nor encourage prudent 

driving behaviour. As a consequence, the traditional model can imply more traffic accidents, 

congestion conditions, carbon emissions, local pollution and oil dependence (Tselentis et al., 

2016). It also means that the people that drive less, safer and eco-friendlier, often referred to as 

low-risk individuals, have to, by paying their premium, indirectly subsidise the insurance costs for 

the high-risk individuals that drive more miles, not as safe and not as eco-friendly.  

 

By exchanging the traditional car insurance and applying a UBI model, the traditional, many times 

unfavourable and unfair model can be exchanged to more equitable insurance. Usage-based 

insurance (UBI), within car insurance, is defined by McKinsey (Dharani et al., 2018):   

 

“UBI provides insurance coverage based on the actual miles a customer drives and other 

driving variables, such as location, speed, and driver behaviour. UBI relies on telematics 

devices to collect vehicle-operating data that insurance companies can analyse to price 

insurance policies more accurately, assess claims, and even recreate accidents for analysis.” 
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The main advantages and positive effects related to UBI car insurance, compared to the traditional 

insurance model have been assessed in multiple studies. The UBI model enables a more accurate 

assessment of individual risk based on driving data, which reduces the possibility of cross-

subsidies as it will lead to more affordable costs of insurance premiums (Sugarman, 1994).  

 

The UBI model is an incentive for insurance customers to change and improve their driving 

behaviour. An implementation of such a model would thus result in a reduced amount of traffic 

accidents and increased road security (Litman, 2004). For example, Coroama & Höckl. (2004) 

argues that individual pricing creates an incentive to drive less, which, according to the authors, 

shows a similar result on the reduction of driving as compared to the involuntary fuel tax. 

Soleymanian et al.’s (2017) study showed that the individual drove less and more safely with the 

UBI model. It turned out that the accident risk correlated with the number of miles driven, which 

means that a reduction in the number of miles also means that the total compensation insurance 

companies need to pay also decreases.  

 

Furthermore, strict legal requirements such as the inability to share claims history between 

companies or the fact that it is not allowed to extract information from the state regarding traffic 

violations are, according to Forsstedt et al. (2015), aggravating factors in order to price risk 

effectively. The UBI model allows for better distinguishing behavioural variations, which thus 

makes it possible to overcome these aggravating factors (Soleymanian et al, 2017).  

 

The Usage-based car insurance can be divided into two categories: Exposure-based insurance, 

often referred to as Pay As You Drive (PAYD), and Behaviour-based insurance, Pay How You 

Drive (PHYD). However, previous literature often uses PAYD for both categories. 

 

Exposure-based insurance: Pay As You Drive  

The PAYD model emerged from the Pay-At-The-Pump model, which were a model depending on 

fuel consumption when assessing the policyholder’s risk. Thus, the Pay-At-The-Pump model 

regarded individuals with high fuel consumption as an individual with high risk and vice versa. 

However, due to several drawbacks, this model was not used extensively. Instead, a distance-based 

method was developed; the driver pays related to how much he or she drives. The most beneficial 
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drivers were those who had the lowest mileage and thus, the group that receive the greatest 

benefits. (Tselentis et al., 2016)  

 

The PAYD model is based on the fact that mileage is the most influential factor, and sometimes, 

the only factor used to calculate the accident risk (Tselentis et al., 2016). Several international 

studies demonstrate a positive correlation between the reduction of kilometres and the risk of 

collision (Litman, 2005; Bordoff & Noel, 2008; Edlin, 2003; Ferreira & Minikel, 2010). For 

example, Edlin’s (2003) study shows that if the mileage was reduced by 10%, the number of 

accidents was decreased by 17%. However, some studies oppose a linear or proportional 

relationship between mileage and accident risk (Litman, 2011). Studies show that mileage is not 

the most significant risk factor, where lower mileage groups, such as young and old drivers, tend 

to have higher crash risk compared to higher mileage drivers (Langford et al., 2013). Litman (2011) 

believes that other factors can affect the accident risk for those who drive a lower number of 

kilometres, such as primarily driving in cities where there is a higher risk of collisions. 

 

Behaviour-based insurance: Pay How You Drive  

As multiple studies argue that the PAYD model has many weaknesses and that the number of 

kilometres does not have to be the significant factor for risk assessment (Litman 2011), one should 

focus on finding an insurance model that involves different factors for assessing accident risk 

(Tselentis et al., 2016). Behaviour-based insurance, often referred to as Pay How You Drive, is 

not only focusing on driving distance but also involves additional parameters to assess the accident 

risk (speeding, harsh acceleration, driving day/night etcetera) (Tselentis et al., 2016).  

 

According to Tselentis et al. (2016), the PHYD UBI model has great potential and many benefits. 

The model is based on the drivers’ behaviour evaluation together with the degree of exposure, 

which gives a perception of the reality and a foundation of factors for more precise risk estimation. 

Additionally, the telematics systems are becoming increasingly developed and integrated into 

newly produced vehicles, which would simplify a UBI implementation. Although there is a 

significant shift from the traditional car insurance model prevalent in today’s insurance industry, 

there still exist barriers and challenges to make the model entirely accepted and adopted in society. 

(Tselentis et al., 2016)   
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3.3.2 Pay As You Live (PAYL)  

In recent years the development of wearables and human recording sensors, generating an 

enormous amount of data, has facilitated the ability to offer new services in the insurance industry 

such as Pay As You Live (PAYL) (Wiegard & Breitner, 2017). Similar to the Pay-As-You-Drive 

car insurance model, customers in PAYL are transferring data about their lifestyle through 

wearables and can, based on the data, be rewarded for a healthy lifestyle with a lower insurance 

premium (Ernst & Young, 2015; PWC, 2016). PAYL is built upon the idea that the insurer should 

offer services that go beyond reactive damage processing (PWC, 2019). The UBI model is among 

other things about acting proactive in order to prevent damage altogether. A more digital and 

proactive business model will also allow insurers to gain valuable data. By analysing the data, 

better risk assessments could be achieved, increasing the health among the policyholders and at 

the same time decrease costs for the insurers, a win-win situation. (PWC, 2019) Rewarding a 

healthy lifestyle prevents many costs related to chronic diseases as well as severe medical 

conditions, that often gets affected by the unhealthy lifestyle that exist in society (Eduard, 2007).  

 

Pay As You Live (PAYL) is a UBI model that has grown in interest during recent years, much due 

to the development of wearables and its ability to read and obtain real-time data concerning 

individuals’ behaviour patterns. Thus, this is a relatively unexplored field of research relatively to 

PAYD. However, UBI models are predicted to become increasingly central in the near future, 

especially within health insurance. (PWC, 2019) 

 

Previous studies have mainly investigated the adoption of wearable technology from a user 

perspective, with a healthcare purpose. A majority of these studies’ results demonstrate that 

privacy is the most influential factor on whether the consumer can imagine using wearables for 

real-time health data gathering or not. (Gao et al., 2015; Yang et al., 2016, Li et al., 2016). 

Additionally, a study focusing on health care was conducted by Boontarig et al. (2012), who 

investigated the elderlies’ attitude toward using wearables and smart technology for a predictive 

purpose. The studies conducted within the area have been performed mainly in Asia, the US and 

Germany. However, research and previous literature focusing on the PAYL insurance model are 

generally limited.  
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Wiegard & Breitner (2017) present a risk-benefit analysis of PAYL from a customer perspective 

in Germany. However, the study also conducted a pre-study containing qualitative expert 

interviews with German insurance companies. Wiegard & Breitner (2017) argue that this was done 

to gather information on the topic due to the delimitations within the existing literature. The aim 

was to understand an insurance company’s perspective on the use of wearables for PAYL services 

and to understand the challenges and factors of success. The results of the study, based on the 

interviews and the risk-benefit analysis, show that the privacy risk is a much more significant 

factor than the perceived value of using PAYL services. Wiegard & Breitner (2017) therefore 

believe that cooperation between insurance companies, service providers and manufacturers of 

wearables regarding the structure of data security is needed to overcome this factor.  

 

McFall & Moor (2018) discuss the implications of health-related UBI and believe that it could risk 

a discriminatory financing of personal habits, which is based on the scenario that for example if 

individuals catches a cold, and therefore are unable to work out, or eating Christmas food on 

Christmas Eve would affect the health score and thus the premium cost negatively. However, many 

of the insurers, offering UBI solutions on the international market, do not use risk assessments to 

price individuals, but instead offer rewards and incentives for consumption, similar to retailer 

loyalty schemes (McFall & Moor, 2018). This, of course, generates financial incentives where the 

individual can influence price in terms of rewards, but the authors argue that it is still not the same 

thing as assessing individual risk. However, the reason for not assessing price based on individual 

risk can be related to practical, regulatory and reputational obstacles meaning that several 

prohibitions and restrictions are limiting different types of individual data that can be used to price 

risk (McFall, 2019). McFall & Moor (2018) are also questioning the correlation between factors 

that are included in health-related UBI (such as the number of steps taken per day) and the overall 

health risk. Furthermore, McFall (2019) believes that individual pricing threatens the solidarity 

model that exist in the healthcare system as it contradicts the infrastructures that currently define, 

regulate and deliver health insurance. Eling & Kraft (2017), on the other hand, argue:   

 “... we think when individuals have the chance to emerge from bad risk class by prevention or 

changing behaviour, technology can be beneficial for the society and does not contradict the 

solidarity principle.”  
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Vitality is one of the largest health-related UBI programs and has expanded globally from when 

first launched in South Africa to the UK, the US, as well as Asia with over 3,5 million members 

and, have now expanded the business to Europe (Generali, 2019; Eling & Kraft, 2017). Vitality is 

helping members improve their health through wellness activities and promoting a healthy lifestyle 

by assessing their behaviour from wearables to create step-by-step programs. The price is not based 

on risk, but on rewards for living healthier which possibly are preventing health-related diseases, 

this can, therefore, be perceived as positive both for the insurer and the society as a whole as it 

would be cost-effective (Generali 2019). However, empirical evidence on the positive effects of 

preventive insurance schemes is rare. This also means that the people who are attracted to these 

types of models are normally much healthier than the remaining average population, which creates 

a selection bias with individuals who wants to share their health data to be used for insurance 

purposes. (Eling & Kraft, 2017) 

3.3.3 Motivate behavioural change: The importance of feedback and the feeling of 

being monitored 

As mentioned, earlier research considers that UBI has the opportunity to create incentives, both of 

economic and value-adding character, for the customer through individual monitoring of driving 

habits/ lifestyle (Hurley et al., 2015; PWC, 2019; Litman, 2004). The insurance model is also 

adding an increased value by providing policyholders, of UBI car insurances, with the opportunity 

to get feedback and statistical reports on their behaviour such as speed, harsh acceleration and fuel 

consumption (Toledo et al., 2008). The insurance model is also adding an increased value by 

providing policyholders, of UBI car insurances, with the opportunity to get feedback and statistical 

reports on their behaviour such as speed, harsh acceleration and fuel consumption (Toledo et al., 

2008). Through the increasing information flow, the insurers are enabled to inform the 

policyholders of their individual risk and can thus encourage a risk-preventive behaviour that both 

the policyholder, insurance company and society benefits from (Schanz & Sommerrock, 2016; 

Sugarman, 1994).  The quality of feedback, however, has been studied in the literature on PAYD 

& PHYD models concerning the drivers’ behavioural change. Toledo et al. (2008) found that 

exposure to feedback has a high impact on the reduction of collisions. The result of the 

implementation of UBI showed a reduction of crash rates by 40% compared to before the 

implementation. A similar result was found in a study done in Iceland by ECMT (2006), where 
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feedback, arranged in weekly summaries, on driving behaviour reduced crash rates by 43 % over 

a period of 6 months. However, Farmer et al.’s (2010) study, made on teenagers, showed that it 

was only possible to reduce speeding and to achieve a changed behaviour when the driver received 

in-vehicle feedback. 

 

The feeling of being monitored can be a factor that motivates a behavioural change. Bolderdijk et 

al. (2011) showed that speeding was reduced by monitoring the drivers, which may indicate that 

the individual’s awareness of being monitored is an influential factor for a behavioural change.  

Similar results were also achieved by Wouters & Bos (2000), where monitoring showed an 

accident reduction of 20%. However, studies consider that the behavioural effect and awareness 

of the vehicle data recorders monitoring behaviour diminishes over time (Toledo et al., 2008; 

Bolderdijk et al., 2011). For example, Toledo et al. (2008) saw that behavioural change was 

maintained for nine months. 

3.3.4 UBI: Cream skimming  

The lacking classification system in traditional risk assessment has, according to Bailey (1963), 

caused an increased interest to distinguish good and bad risks more effectively. Further, Bailey 

argues that the increased interest depends on the desire to, effectively, include good risk and deny 

bad risk within their risk pools. Thus, being good at assessing risks and developing effective 

classification systems, entails a significant competitive advantage for the insurance companies, 

having an opportunity to attract and distinguish profitable policyholders. Accordingly, Arvidsson 

(2010) states that different market forces are pushing insurance companies to apply more risk 

categories as long as the marginal cost makes it possible. By applying more risk categories, one 

can offer cheaper insurance services to low-risk individuals and thus attract that customer base. 

However, this can have significant consequences for the insurance companies that hold the 

remaining high risk (Arvidsson, 2010). This phenomenon is called cream skimming (Cather, 

2018).  

 

Cream skimming is a form of adverse selection, described in section 3.1.2, but instead of focusing 

on the high-risk individuals, the phenomenon is instead focusing on the low-risk individuals. 

According to Cather (2018), innovative insurance solutions, like UBI, contribute to this type of 
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adverse selection as these solutions cause an information asymmetry: where a traditional insurer 

has less information about policyholders and risks, than other competing insurance companies 

using innovative solutions. Due to innovative pricing methods and the information advantage 

enabled by UBI, cream skimming is, therefore based on the fact that innovative insurance 

companies can identify and pull low-risk individuals away from competing insurance companies. 

The low-risk individuals are attracted because of a financial incentive to save money with a lower, 

more accurate, premium. (Cather, 2018) Since traditional insurance solutions often expose low-

risk individuals to cross-subsidisation, a crucial structure enabling the traditional solutions to 

function properly, this scenario can have major consequences for the less innovative insurers. The 

less innovative insurer suffers the risk of having a high-risk customer base generating a negative 

return (Arvidsson, 2010). Further, the negative return is something that is often explained by the 

fact that greater proportion of high risk means greater expected costs for covering accidents and 

injuries (Coroama & Höckl, 2004). 

 

The effects of Cream skimming have been discussed in previous research, where Coroama and 

Höckl (2004) argues that it exists a risk that high-risk individuals leave the collective for traditional 

insurance. The main reason is that the traditional insurance companies are forced to raise the 

premium costs for the remaining collective as an effect of low-risk individuals leaving. Kurylowicz 

(2016) believes that this phenomenon can act as incentives for high-risk individuals to change their 

behaviour in return for a lower premium. Furthermore, several studies show that a positive impact 

on behavioural change can be imposed by the use of telematics solutions (Wouters & Bos, 2002; 

Tindall, 2012). The study by Mürmann & Kremslehner (2016) also shows that the telematics 

solutions attract low-risk individuals. Arvidsson (2010) argues that if one insurance actor starts 

offering UBI solutions on the market, it will drive the other actors to start offering the same risk 

classification to counteract the phenomenon.  

 

Previous research has discussed the dilemma of asymmetric information related to the use of 

genetic information for a risk calculation within health insurance. Hoy & Ruse (2005) argue that 

the reduction of adverse selection and thus the increased efficiency will be consistent with the 

effect that individuals with poor health conditions, and thus a high risk, will be punished twice. By 

this, the authors mean that some individuals would avoid taking a genetic test because they are 
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afraid that it would adversely affect their insurance premium, instead of seeing the test as a 

preventive tool for detecting diseases. The authors, therefore, consider that there may be a benefit 

for good risks to subsidise bad risk.  (Hoy & Ruse, 2005) 

3.3.5 Impediments of Implementation 
Although literature assesses that UBI has great possibilities, both in theory and through empirical 

studies, the fact is still that the model has not been implemented in Sweden to a large extent. In 

Sweden, the Swedish Transport Administration reported, already in 2008, about the new insurance 

solution (UBI) as an innovative tool for handling many problems related to the traffic and car 

insurance, such as unfair premiums and unsafe traffic (Trafikverket, 2008). However, the 

development of this insurance model has been slow on the market. Only a few players have 

introduced the concept in their product portfolio, e.g. Moderna Försäkringar and Folksam. At the 

same time, other players have been restrictive regarding introducing a UBI solution in their 

insurance portfolio.  Already in the 1990s, Rea (1992) discussed that the high cost for an increased 

data flow, related to individual monitoring, could be an impediment factor of implementation. 

However, Tselentis et al. (2016) believe that the last decade of technological development enables 

a more effective gathering of individual data than during the 1990s. Unlike Tselentis et al. (2016), 

Arvidsson (2010) considers that the insurance companies’ diligence towards the model may 

instead depend on the large investment costs that are tied to the implementation of a UBI solution. 

Ippich (2010) agrees with Arvidsson and argues that the implementation of a UBI solution would 

require a total transformation of the digital infrastructure for traditional insurance companies in 

order to enable handling the amount of data that an individual risk assessment requires.  

 

A partial explanation for a low degree of implementation of UBI solutions, related to the Swedish 

market, is highlighted by Forsstedt (2013), who claims that the social system itself is obstructive. 

In Sweden, the public sector is responsible for most of the costs related to, for example, traffic 

accidents. The public sector’s huge financial responsibilities imply that the cost reductions 

achieved by applying UBI for a proactive approach favour society the most. Since one can 

proactively prevent many of the societal problems that exist in today’s society, it may be 

contradictions from the insurance companies to motivate the large investment costs of a UBI 
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implementation, without contributions and resources from the public sector (Nilsson et al. 2006; 

Forsstedt, 2013). 

  

Something that has been discussed in the literature is whether or not a UBI implementation would 

enable higher profitability. As a consequence of the UBI solutions primarily attracting low-risk 

individuals, the traditional insurer can end up in a situation where the profit margin for these 

individuals is decreasing by a UBI implementation (Ptolemus, 2016). The profit margin is thus 

decreasing as the low-risk individuals probably paid a higher premium than their actual risk 

indicates, having cross-subsidised the costs for high-risk individuals.  

 

According to previous research, the policyholder’s perception of sharing data is an essential 

impediment to implementation. Derikx et al. (2016) show, through their study on the privacy 

concerns for Usage-based car insurance, that policyholders have a conservative view on the model, 

where they tend to prefer their current insurance solution. Furthermore, the authors argue that the 

result is linked to the increased information flow, where the collection of individual data can be 

perceived to violate the integrity of the policyholders. However, Reese & Pash-Brimmer (2009) 

consider that this obstacle can be overcome if the policyholder is given a financial incentive, which 

could be exemplified by a lower premium cost. Additionally, the study by Derikx et al. (2016) also 

shows that factors that are perceived to be private is very individual and thus differs between the 

policyholders. Derikx et al. (2016) emphasise that policyholders found it more sensitive from an 

integrity aspect to share data about behaviour and action than to share information about location 

and space. Thus, Derikx et al. (2016) argue what information that the policyholders are willing to 

share seems to have some correlation with values and social acceptance. How much the 

policyholder values their privacy, has a direct effect on whether or not they tend to enjoy the 

benefits of the UBI models (Hollis & Strauss, 2007). 
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4. Case study: A UBI solution in Sweden 

Paydrive was founded in 2013 and is one of Sweden’s largest companies that provides car 

insurances based on how you drive. Their car insurances are designed so that you get rewarded if 

you exhibit a safe driving behaviour and so that you pay for the exact distance you drive each 

month. Paydrive1 states that the fundamental idea behind their business model is to offer customers 

cheaper and better car insurance, where the premium is partly influenced by the individual’s 

driving habits. Paydrive is an insurance intermediary with special approval, from the Swedish Data 

Protection Authority (Datainspektionen), to use telematics for collecting data since it contributes 

to improving road safety (Paydrive, 2019). This approval enables Paydrive to collect and store 

personal information that consists of delinquencies, which otherwise would have contravened with 

the Swedish law for the usage of personal data called personuppgiftslagen (PUL) (Risk & 

Försäkring, 2016). Paydrive owns the collected data, and if the policyholder chooses to terminate 

their car insurance, Paydrive will anonymise their data (Risk & Försäkring, 2016). Paydrive is the 

UBI intermediary, but Gjensidige is the insurer of Paydrive’s car insurances. Thus, Gjensidige is 

responsible for the insurance risk and ensures that Paydrive compensates potential damages. 

(Gjensidige, 2019) 

 

According to Paydrive, they manage to provide cheaper and better insurance by using parameters 

that are believed to be more significant than those traditionally influencing the risk categorisation 

in car insurances. As Paydrive’s risk categorisation is based on mileage and different parameters 

of driving behaviour, they use a so-called Pay How You Drive (PHYD) insurance model. When 

you first sign up to this PHYD service, the price is not affected by your driving habits during the 

first three months. However, the driver receives feedback on how the driving style and habits may 

affect the pricing. The price will after the first three months consist of a fixed cost plus a variable 

cost depending on the mileage use and driving habits. (Gjensidige, 2019) 

 

 

                                                
1 Information provided in this chapter is obtained from the interview with Respondent 4 and public information 
regarding the services/company.  
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By connecting to Paydrive, drivers are allowed to influence their monthly cost in exchange for 

allowing Paydrive to collect data related to monthly driving style and mileage use. After signing 

car insurance via Paydrive, a so-called car box needs to be plugged into the insured car’s OBD2 

socket. The car box contains telematics that allows Paydrive to collect data on several factors 

linked to driving style and mileage use. The collected data gets transferred to Paydrive’s data 

centre, where it becomes processed. These factors will then affect the individual’s insurance 

premium, that is, the monthly cost for the policyholder. The premium is calculated by converting 

the driving style into a score between 0-100, a driving score that will affect the price per mile. The 

score is then categorised according to three pricing categories; tough, medium or calm. Via 

Paydrive’s application, the drivers can monitor their information through their mobile phones. At 

the end of each month, they receive a compilation regarding their driving habits and the monthly 

cost. Accordingly, Paydrive does not use direct feedback; instead, the desired driving behaviour is 

encouraged in other ways. An example of how Paydrive encourage their policyholders is that all 

drivers who achieve a driving score between 70-100 and thus end up in Paydrive’s most 

advantageous level – calm, receive a message that says “Congratulations, you are one of our best 

drivers!” in connection to the monthly summary that is sent out each month. Paydrive also states 

that they, at times, select the “driver of the month” where a number of drivers who drive especially 

safe receive, for example, gasoline checks as an encouragement. However, during the first three 

months, the policyholder will be considered as a “calm driver” irrespective of his or her driving 

habits. According to Paydrive, 83 % of their users manage to retain within this pricing category.  

 

Calm – is the category assigned to the drivers provided with a score between 70-100 and is the 

category with the lowest premium costs. As mentioned, 83% of Paydrive’s users belong in this 

category. These drivers are characterised as drivers that avoid fast braking and rarely drive long 

distances more than 10km/h too fast. (Paydrive, 2019) 

  

Medium – is the category assigned to the drivers provided with a score between 25-69 and is the 

category with the second lowest premium costs. 15% of Paydrive’s users belong in this category. 

These drivers are characterised as drivers that often brake fast and often drive long distances more 

than 10 km/h too fast. (Paydrive, 2019) 
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Tough – is the category assigned to the drivers provided with a score between 0-25 and is the 

category with the highest premium costs. 2% of Paydrive’s users belong in this category. These 

drivers are characterised as drivers that brake fast many times each month and often drive long 

distances more than 20 km/h too fast. (Paydrive, 2019) 
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5. Theoretical Framework - Berliner’s (1982) 

insurability criteria 
This chapter will present the theoretical framework, Berliner’s insurability criteria, that was used 

to analyse and evaluate the Usage-Based Insurance model’s consequences for the insurability of 

risks. In 1982, Berliner founded a comprehensive approach to facilitate the differentiation of 

insurable and uninsurable risks (Berliner, 1982). Berliner’s insurability criteria are frequently used 

to analyse insurance markets and services and consists of nine different criteria. These insurability 

criteria are categorised according to three broader categories actuarial, market and societal.  The 

actuarial aspects of insurability cover five of the insurability criteria, two criteria are covered by 

the market-specific and the last two are covered by the societal aspects of insurability. The nine 

criteria are described below. (Eling & Kraft, 2017; Eling & Lehmann, 2018)   

  
        
Actuarial category 

(1) Randomness of Loss Occurrence 

One of the most central requirements in order to have a specific risk insured is independence of 

risks. The law on large numbers implies that the probability that the average total losses correspond 

to expected losses increases with a larger number of mutually independent risks within the same 

insurance pool. Thus, this is something affecting the insurer’s safety loadings (a built-in safety 

precaution to cover for uncertainty in the costs or losses of the insurer) to decrease. The 

independent condition is, therefore, an essential precondition to insure all types of risk. (Beiner & 

Eling, 2012; Eling & Kling, 2017) 

 

 (2) Maximum Possible Loss 

The maximum possible loss is the criterion that implies that the maximum possible loss per event 

must be manageable in terms of insurer solvency. Insurance companies generally protect 

themselves against this by utilising coverage limits. (Beiner & Eling, 2012; Eling & Kling, 2017) 

Thus, insurers consider risks, that exhibits maximum losses exceeding the risk-capital capacity, 

uninsurable.  (Eling & Kraft, 2017) 
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(3) & (4) - Average Loss per Event & Loss Exposure   

These two criteria are closely related and are therefore treated together. Both average loss per event 

and loss exposure are criteria that are of significant meaning when determining whether or not the 

insurance is an appropriate strategy for the specific risks. As the names imply Loss Exposure refers 

to the frequency of losses as well as the loss probability, and Average Loss per Event refers to the 

average cost of an insurance event. (Beiner & Eling, 2012) 

 

To summarise, this means that Average Loss refers to the monetary perspective of a loss event, 

hence the monetary sise that the loss generally entails for the insurer. Furthermore, Loss Exposure 

refers to a probability perspective; that is, this criterion considers the size of the risk exposure that 

the policyholder constitutes for the insurer. 

 

(5) Information Asymmetry 

In general, issues associated with information asymmetry are something relatively common within 

the insurance industry (Beiner & Eling, 2012). Moral hazard and Adverse selection are two 

consequences that can arise due to problems associated with information asymmetry, and these are 

often perceived as primary impediments to market development. As described within section 3.1.2, 

Moral hazard comes as a result of the policyholder’s absence of insensitive to self-protective 

measures in order to reduce the loss probability and the size of the loss.      

            

Market category    

(6) Insurance Premium 

This criterion refers to the requirement of determining an insurance premium that provides the 

insurer with a sufficient return on capital. However, it is equally important that the determined 

premium still is affordable by the targeted population. For a premium to be considered sufficient, 

it must cover expected losses, allow for a cost loading for the underwriting expenses, as well as 

safety loading, the latter is in order to account for variations and uncertainties regarding expected 

losses. (Eling & Kraft, 2017) 
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(7) Cover Limits 

For an insurer to attain a certain level of security and consequently make a risk insurable, cover 

limits are also typically needed. However, it is important that the policy-cover limits are acceptable 

by the policyholders so that they are satisfied with the provided coverage. (Eling & Kraft, 2017)    

           

Societal category         

(8) Public Policy  

In order to submit to the public policy criterion, it is required that the risk coverage is consistent 

with the existing societal values. Thus, providing policyholders with incentives to commit illegal 

actions and to provide insurance policies for trivial risks are two examples that directly violate this 

criterion. (Beiner & Eling, 2012; Eling & Kraft, 2017) Furthermore, this criterion also covers the 

difficulty in handling cultural and social acceptance. What might be accepted in one culture/social 

cohesion might not be in another. (Eling & Kraft, 2017)       

 (9) Legal Restrictions  

The criteria include activities that an insurer is permitted to be involved in as well as it includes 

prohibitions against providing insurance policies insuring certain risks. This criterion implies that 

the specific laws and regulations, applicable to the insurance industry of a country can have a huge 

impact on the success of the development of the insurance industry and its offerings. (Beiner & 

Eling, 2012; Eling & Kraft, 2017)      

An illustration of Berliner’s insurability criteria and their categorisation is presented in Table 2.  

Furthermore, the table demonstrates requirements that need to be addressed in order to ensure a 

UBI solution that can undertake risks that are considered as insurable.   
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Table 2. A reconstruction of Eling & Kraft’s (2017) table of Berliner’s insurability criteria and related requirements. 

  Insurability criteria Requirements 

Actuarial (1) Randomness of loss 

occurrence 
Independence and predictability of 
loss exposure 

  (2) Maximum possible loss Manageable 

  (3) Average loss per event Moderate 

  (4) Loss exposure Loss exposure must be large 
enough 

  
(5) Information asymmetry Moral hazard and adverse 

selection not excessive 

Market 
(6) Insurance premium Cost recovery (insurer) and 

affordability (policyholder) 

  (7) Cover limits Acceptable 

Societal (8) Public policy Consistent with social values 

  (9) Legal restrictions Allow the coverage 
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6. Results & Analysis – Empirics & Literature 
In order to create a broader understanding of what bridging concerns that exists between theory 

and practice this chapter presents and analyses the findings obtained from the literature and 

empirical study. The chapter is structured according to the study's three research questions, where 

the empirics are presented both by quotes and interpretations sections compiling similar responses 

in order to avoid repetition.  

6.1 RQ1. What are the challenges associated with implementing UBI 
solutions?  

6.1.1 Customer's willingness to share data 

Policyholders' attitude to providing data is stated, by a majority of the respondents, to have a 

decisive role in whether or not a UBI solution could be implemented to a greater extent. Derikx et 

al. (2016) and Hollis & Strauss (2007) have similar findings, where the implementation of the UBI 

model is dependent on the customer's willingness to share data. Respondent 5 claims that trust is 

something that is an essential factor for the individual's willingness to share data, both from a 

security perspective and an integrity perspective. Further, Respondent 5 believes that trust can be 

influenced by the policyholder's experience of other actors' negligence in the processing of data, 

but also the use of the policyholder's data. Allhoff & Henschke (2018) and Bergström et al. (2016) 

comes to similar conclusions regarding real-time data gathering, stating that trust is something that 

they claim is significantly affected by other ethical issues such as information security and privacy 

aspects.  

 

Furthermore, all respondents believe that the development of transparency in respect to why the 

data is collected and what it will be used for increases the trust among the policyholders. 

Respondent 4 argues that transparency is a must for the model to work since it is stated to increase 

the willingness to share personal data. To promote transparency, Respondent 5 believes that one 

should find a way to give people the right to own their data. Allhoff & Henschke (2018) argues 

that informed consent is a regulation that it is vital in creating transparency and thus preventing 

the policyholder's privacy from becoming violated, which is seen as high risk when handling an 
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increasing amount of data. A majority of respondents agree with Allhoff & Henschke regarding 

informed consent and also suggest that legislation, such as the GDPR (Godfrey et al., 2018), 

promotes the implementation of data-intensive insurance models as they increase trust and 

transparency between policyholders and insurance companies. However, in accordance with 

Derikx et al. (2016), Respondent 4 believes that the person's willingness to share data is strongly 

related to values and social acceptance in the society, which can influence what is perceived as 

sensitive data and what is not. Respondent 4 gives an example by comparing the social acceptance 

of driving too fast with driving drunk; both are illegal acts but are perceived as different levels of 

socially acceptable.  

 

Although the customer's willingness to share data is a challenge for a UBI implementation, there 

is a unanimity among the respondents that this is not perceived to be a significant impediment 

today. Previous research has a different opinion, where policyholders are considered to have a 

conservative view of sharing information and a great concern regarding their privacy (Derikx et 

al. 2016). Additionally, the privacy concern is considered to be higher than the value of using UBI 

solutions in research (Wiegard & Breitner, 2017). Respondent 7 believes that the insurance 

industry is one of the industries where individuals are most willing to share personal data. 

Furthermore, Respondent 7 argues that the historical trust established between the traditional 

insurance companies and the policyholder affects the customer's willingness to share personal data 

positively, but Respondent 6 also mentions the Swedes' generally high internet maturity as an 

essential factor. Thus, there may be discrepancies between the international market and the 

Swedish, which can demonstrate the difference regarding the perception of the privacy concerns 

between findings in research and the respondents. 

 

There is a consensus among the respondents that policyholders’ perception of the safety aspect of 

sharing data is not something that is considered a problem today. However, the respondents see 

the safety aspect as something that may become a future impediment to implementation, as security 

deficiency is strongly linked to the personal integrity and willingness to share data, in line with the 

study performed by Wiegard & Breitner (2017). On the question of how security and personal 

integrity relate to each other, Respondent 1 responds: 
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“As a horse to a wagon. Where safety is the horse and personal integrity is the wagon. 

Something consistent for the whole IoT; if there is no security, then the solutions will never work, 

especially not solutions directed toward consumers.” (Respondent 1, our translation) 

 

Why the safety aspect is not considered so important at the moment is according to Respondent 7 

because policyholders have not yet been exposed to such deficiencies in the insurance industry. 

Instead, Respondent 7 believes that this aspect will become increasingly central as the insurance 

companies' digital capabilities increase, which the respondent argues will increase the number of 

security scandals as well. The security scandals will create an increased awareness among the 

policyholders when it comes to these security aspects, an awareness that Respondent 7 believes 

will affect the policyholders to protect their integrity more in the future. Wiegard & Breitner (2017) 

have a similar opinion, who argue that a collaboration of data security between insurance 

companies, service providers and manufacturers of IoT devices is a must to overcome the privacy 

concerns of individuals. Additionally, Respondent 1 and Respondent 3 argue that the safety of 

consumer-related IoT products has in many cases been poor, e.g. factory passwords that never 

needs to be changed, something they think may have an impact on the policyholders' attitude 

toward sharing data, now as well as in the future. Allhoff & Henschke (2018) also highlights the 

safety defect, regarding factory passwords, and believe that it is problematic since the reason why 

the manufacturers cut down on the safety of these products is cost-related. At the same time, 

Respondent 1 states that he has nevertheless identified a positive attitude towards using IoT 

devices among consumers but believes that the reason can be attributed to ignorance in relation to 

the security deficiencies. 

 

Respondent 5 and Respondent 7 emphasise an important relationship between privacy and 

personal data, where an individual's willingness to share personal data relates to what value the 

data provides and whether they value the service more than the actual sacrifice of their integrity. 

Wiegard & Breitner (2017) consider that the privacy concern is much higher than the perceived 

value of the PAYL service; however, this is something that Respondent 5 opposes as he believes 

that a service that preventively works to, e.g. increase your quality of life would outweigh the 

incentives to protect your integrity. 
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“If you suffer from an increased risk of a heart attack, and there was a product that could warn 

and prevent it from occurring if it has the approval to collect and analyse your data; would you 

then choose to protect your life or your integrity?” (Respondent 5, our translation) 

6.1.2 The insurance situation in Sweden: transformational change and digital ability 

The respondents who participated in the interview study highlighted several challenges that could 

hamper a higher degree of implementation of the UBI models. Respondent 7 argues that a 

challenge linked to a UBI implementation in Sweden is the concentrated market situation within 

the insurance industry, which makes it difficult for new players to enter the market. A statement 

supported by Loxdal (2017), who also argues that the challenges relate to the fact that the insurance 

market is very mature in Sweden. Svensk Försäkring (2019) states that the Swedish insurance 

market is a concentrated market, with four traditional insurance companies in possession of a 

majority of the market shares. It is thus a difficult situation for smaller niche companies to enter 

the concentrated market with new services as well as it most likely leads to reduced interest from 

established international companies to enter the market. According to Respondent 7, the 

concentrated market, together with a high insurance penetration, means that the established 

companies possess a position where they have the power to influence the offering of insurance 

services on the market. 

 

Respondent 7 believes that UBI solutions suffer the risk of creating an existential dilemma for the 

insurance companies and the insurance industry as a whole, due to the insurers increased ability to 

analyse the individual risk more precisely. The existential dilemma is based on the fact that the 

fundamental insurance idea is about a collective risk-taking (Svensk Försäkring, 2011; Forsstedt 

et al., 2015). When going towards more individualised and more precise risk calculations, the 

question of whether insurance is needed at all arises. According to Respondent 3 and Respondent 

5, this dilemma is something causing a certain amount of scepticism against the UBI model among 

the traditional insurers, which thus affects the degree of implementation. 

 

All respondents agree that one of the biggest impediments to a successful implementation of a UBI 

solution coupled to the traditional insurers is their internal willingness to change, as well as their 

legacy systems. Respondent 4, Respondent 7 and Loxdal (2017) relates the internal challenges to 
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the poor competition on the market, which therefore makes it rational that the established 

companies continue to do what they have always been doing and what they have refined for a long 

time. Additionally, Lascelles & Patel (2017) and Respondent 2 argue that the traditional insurance 

companies’ legacy systems and working methods that have remained unchanged during a long 

time affect the ability to change when it comes to the development of new solutions and insurance 

services. Respondent 2 states:  

 

“Generally, you rather stick with doing what you have always done and work the way you 

always do and refine your existing products rather than develop new ones.” (Respondent 2, our 

translation) 

  

Respondent 5 argue, similar to respondent 2, that established companies today generally have a 

philosophy to do what they already do but a little bit more efficiently. In addition, Respondent 5 

believes that traditional companies' culture and working methods will make it difficult to change 

the traditional business model to become something other than what it is today. Respondent 1 

comes to a similar conclusion and believes that the insurance companies have a tradition of 

working reactively, regulating damage that has already taken place, which complicates the process 

of moving towards a more proactive approach that the UBI implies. Respondent 5 states that the 

problem is deeply rooted in the organisation: 

 

“In a traditional insurance organisation, 90% of the insurance companies work on dealing with 

injuries. It is your profession. You have system support that is developed and built to handle 

reactive products and insurance. A transformation of the traditional insurance companies 

toward processes, organisations and structures that have a focus on preventive, proactive 

products and services, is not so easy. It is a huge challenge. It is not just a challenge concerning 

the customer, I actually think that is the smallest challenge. To go from having a staff whose job 

is to sit and wait to assess and manage an injury, to instead make their job be about preventing 

the injury to ever occur, there is the great challenge” (Respondent 5, our translation) 

 

Linked to the propensity to change, Respondent 7 testifies that there are an understanding and 

positive attitude toward such a development within the companies' management organisation and 
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some organisational levels below. The respondent believes that the obstacle, instead, is found 

further down in the organisation. Respondent 5 and Respondent 7 indicates the importance of 

clarifying for their organisation what benefits a change can do for both policyholders and the 

organisation as a whole. 

 

Respondent 7, Respondent 3 and Respondent 6, Lascelles & Patel (2017) and PWC (2019) 

identifies that a significant impediment for a UBI implementation is the traditional insurance 

companies’ digital ability. Respondent 7 states that insurance companies have a relatively low 

digital maturity and a certain conservatism when it comes to innovative technology and the use of 

data. Furthermore, Respondent 7 argues that the existing internal systems, which according to 

Respondent 2, PWC (2019) and Lascelles & Patel (2017) is assessed as legacy systems, cannot 

cope with the data that needs to be collected, stored, and processed to create the individual pricing 

as the IoT technology and UBI models entails. The legacy systems are a problem that is raised by 

Respondent 3, who states that several studies outside Sweden have concluded that UBI solutions 

are sometimes considered difficult to handle because the individual premium is based on an 

immense amount of data. Respondent 5 argue that traditional insurance companies need to improve 

the digital ability to increase the opportunities for technology-based insurance models.  

Respondent 7 emphasises the importance of visualising the process for the entire organisation 

during a comprehensive digital conversion, which he claims would be the case concerning the 

implementation of a UBI solution. Furthermore, Respondent 7 implies that the insurance 

companies need to establish milestones in their digitalisation journey to finally be able to achieve 

the system capability needed to handle the amount of data that UBI models generate.  

 

"Even though people want to implement the change, the discretion is too great for the individuals 

within the organisation to understand how to move from point A to point B. Then one has to 

make out a roadmap, pointing out each step to, in the end, visualise the main goal. It is 

important that the managers want to lead the innovation and develop milestones along the way. 

Because if the process is not visualised, the transformation will be too big and the employees will 

ask themselves – how will we ever get there?" (Respondent 7, our translation) 
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A majority of the respondents believe that large investments are needed around these systems for 

traditional insurers to provide policyholders with technology-based insurance services. 

Respondent 3 believes that work around GDPR and digitalisation internally has affected, and will 

continue to affect, the development of new insurance services among the traditional insurance 

companies. The fact that digitalisation is something that will affect and drive the development of 

insurance services is something that also has widespread support in the literature (Erlandsson, 

2016; Jiang, 2017a). Respondent 7 argues that the insurance industry does not lead the 

digitalisation but follows other industries like a laggard. However, as policyholders’ expectations 

are influenced by digital companies such as Google and Amazon, investments in digitalisation are 

a must for companies not to become out-competed and irrelevant. 

6.1.3 The Swedish welfare system  

The respondents argue that there are societal-related barriers that impede the implementation of 

premium-based UBI models on the Swedish market. From a health perspective, Respondent 2 and 

Respondent 5 consider that the Swedish welfare society is a significant factor that affects these 

types of solutions. Respondent 2 compares the Swedish market situation for UBI solutions with 

the situation outside the Nordic region, where the health insurance for the individual citizen or the 

employer can be costly. Citizens and employers in these countries, therefore, possess a monetary 

incentive to influence the risk, and thus their individual health condition, to obtain a lower 

premium. The situation in Sweden is different, where the cost of healthcare is a fixed, small, cost, 

independent of what lifestyle the individual had before. Therefore, Respondent 2 believes that 

Sweden's welfare society reduces the monetary incentive that otherwise often characterises 

individuals' choice of usage-based health solutions. However, most respondents emphasise that 

there should be a social incentive for a model that proactively improves public health in Sweden. 

In agreement with Eduard (2007), Respondent 5 and Respondent 2 argue that UBI could, through 

a proactive approach, prevent chronic diseases and medical conditions that exist in society as a 

consequence of unhealthy living. Through an analysis of policyholders' individual health data, 

insurers who implement the UBI solutions, therefore, have the opportunity to prevent diseases.  

 

Respondent 5 sees the societal view of how to manage healthcare in Sweden as an obstacle to the 

implementation of UBI health solutions. Today, healthcare in Sweden is primarily managed 
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reactively, which may become a problem for both financial and collaborative support when it 

comes to these proactive solutions. Respondent 5, therefore, believes that a separate budget is 

needed for these services and also proposes cooperation, where traditional insurance companies 

could play an active role in society to improve public health. The proactive opportunity would 

increase the incentives for the insurance companies to implement a UBI solution which, according 

to Forrstedt (2013) and Nilsson et al. (2016), is an impediment at the moment. The current situation 

is related to the fact that it is not the insurance companies that are responsible for the largest costs 

of, e.g. traffic accidents, but instead the society, meaning that the incentives for an investment 

related to a UBI implementation decreases.  The investment cost required for a UBI 

implementation is substantial (Nilsson et al., 2006; Arvidsson, 2010; Forsstedt, 2013), and since 

society is the actor who would gain the most from proactively preventing diseases and injuries, the 

incentive for the insurers to invest in UBI solutions therefore decreases.  

 

Respondent 2 raises a societal challenge related to the fact that these insurance solutions are said 

to improve public health and create increased traffic safety. Respondent 2 argues that there is a 

great challenge in finding a way to attract individuals who actually need to make the behavioural 

change to achieve the desired effect of improved health and increased traffic safety. Respondent 

5, together with Eling & Kraft, (2017) and Cather (2018), have similar opinions, arguing that 

Usage-based car insurance only will attract those who are already driving safely and thus do not 

contribute to increased traffic safety. Additionally, the insurance companies that implement these 

insurances are not interested in the high-risk individuals (Mürmann & Kremslehner, 2016) who 

need the behavioural change that the model implies, something that is intensified by Respondent 

4 observation, who states that Paydrive seeks to attract low-risk and risk-averse drivers. From this 

point of view, it becomes difficult to justify how the UBI model will contribute to a behavioural 

change on the Swedish market, which threatens the social incentives and thus also threatens to 

affect the implementation of the insurance model. 
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6.2 RQ2. What required factors should a UBI solution address in order to 
stimulate a high implementation level?  

6.2.1 Customers incentives for a UBI solution   

All respondents have testified that the monetary incentive is not something that drives the 

policyholders in the Swedish insurance market. Respondent 7 argues that the low monetary 

incentive derives from a high insurance penetration, where the collective shares the risk (Svensk 

Försäkring, 2011), as well as the Swedes' relatively risk-averse lifestyle. Instead, Respondent 5, 

Respondent 2 and Respondent 7 all agree that an essential factor in stimulating the policyholders 

to join a UBI solution is to find proactive incentives in connection to the model. Hurley et al. 

(2015) argue that a value-adding feature with this type of insurance model is its potential to create 

value through a more proactive approach. 

 

Respondent 7 believes that it is vital that insurance companies do not use IoT devices too much; 

instead, he emphasises the importance of carefully considering the business benefits but also what 

the policyholders' value and what they think is essential.  

 

"You should not connect everything just because you can. Instead, one should carefully consider 

what services customers would accept and appreciate, and how these could become an 

integrated part of the customer's lifestyle.". (Respondent 7, our translation)  

 

Which is in line with what Respondent 5 argues: 

 

"One of the most important factors is to create a service that is simple. So simple that it becomes 

a part of the customer's everyday life.". (Respondent 5, our translation)  

 

To create an engaged consumer base, is thus according to Respondent 5, Respondent 7 and 

Respondent 2, about finding the policyholders' most significant incentives and the service that is 

so simple and easy to use that it succeeds in becoming an integrated part of the policyholder's 

lifestyle. It is therefore vital that it is as simple as possible for the policyholder to make use of the 

service to achieve high market penetration. Bergström et al. (2016) also agree with that these IoT 
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devices may create an increased engagement among the policyholders if the insurer succeeds in 

becoming an integrated part of the individual's life and thus create an ability to provide the 

policyholder with individualised insurance services. 

 

Respondent 4 agrees with Respondent 7, Respondent 5 and Respondent 2 when empathising the 

importance of designing insurance services that are easy to use and understand since this is a low-

interest service most of the time, an opinion confirmed by all respondents. Furthermore, 

Respondent 4 states that there has been a delicate balancing act for Paydrive to design a sufficiently 

simple solution; so that it is not too difficult to handle, but sufficiently complicated so that it is not 

perceived as unreliable and randomly generated. According to Respondent 4, Paydrive has the 

vision to cooperate with car manufacturers and thus obtain the policyholders' driving data through 

a built-in solution, which is something the respondent believes would simplify the internal process 

and the attitude of the policyholders towards using the UBI solution. Respondent 4 argues that 

cooperation would make it even easier for the policyholder and that it would increase the chance 

of becoming a more integrated part of the policyholder's lives, argumentation in accordance with 

a majority of the respondents and Bergström et al. (2016). 

 

All respondents agree that humans have different types of incentives, of economic or value-adding 

character, and that today's policyholders demand more or less individualised services and which 

thus succeeds in creating a sense of personification. Research sees individualisation as a vital factor 

to stimulate the policyholders' incentive (Litman, 2004; Hurley et al., 2015; Jiang, 2017b; PWC, 

2019), and thus something that implies that it could be positive to apply an increased amount of 

UBI solutions. The reason is that the UBI solutions are using the specific individual's data 

(Daharani et al., 2018) and thus creates a service that becomes individualised (Potscher, 2015). 

 

However, even if the insurer succeeds to identify the policyholder's incentives, both Respondent 5 

and Respondent 2 believes that a continuous and real-time based feedback is required to maintain 

the policyholder's commitment and achieve a lasting behaviour change. Respondent 2 even claims 

that direct feedback in many cases is directly decisive for a behavioural change to take place. 
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"Our pilot project showed that if you did not receive the feedback directly, but still knew that the 

driving behaviour was analysed, this made no difference. If you instead got the feedback directly 

when you showed an unwanted driving behaviour, the amount of speeding in the test group was 

reduced by 50%.” (Respondent 2, our translation) 

 

On the contrary to Respondent 2 and Respondent 5, Respondent 4 does not believe that direct 

feedback is crucial for the behavioural change. None of Paydrive's solutions uses direct feedback; 

instead they are based on gamification, meaning they motivate their customers toward better 

driving behaviour by converting their driving behaviour into different scores. Feedback regarding 

the policyholder's driving behaviour is instead illustrated, for example, in a mobile application that 

can be read after each trip alternatively at the end of each day, depending on which version of the 

service the policyholder possesses. 

 

There is an unambiguous opinion, among literature and respondents, that feedback is crucial for a 

behavioural change. However, there is no clarity as to whether it is crucial to receive feedback in 

real time. Toledo et al. (2008) argue that exposure to feedback has a high impact on the reduction 

of collisions, but does not mention the importance of real-time feedback. ECMT (2006) states that 

feedback that is provided weekly, and thus not in connection with unwanted behaviour, also is 

something that reduces the risk of collisions. Lastly, Farmer et al. (2010) argue that behavioural 

change only can be achieved if the feedback is received while driving, which thus confirms the 

arguments raised by Respondent 2 and Respondent 7.  

 

What is analysed based on the results above, is that direct feedback received in connection to, e.g. 

speeding, may not necessarily reduce a risky driving behaviour for the reason that the individual 

becomes aware of his traffic offense. Some may instead reduce their risky behaviour for the reason 

that they are reminded of that they are monitored, which is consistent with several studies on the 

subject (Bolderdijk et al., 2011; Wouters & Bos, 2000). Since it is socially accepted in Sweden to 

drive fast (Respondent 4), a notification may not cause the driver to slow down; instead, the driver 

may be reminded of the incentive that contributed to the acquisition of the UBI solution (Derikx 

et al. (2016).  
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6.2.2 Required factors from the perspective of the insurer  

In agreement with findings from the literature study (PWC, 2019; Capgemini, 2018a), Respondent 

7, Respondent 5 and Respondent 1 believes that the insurance companies must digitalise 

themselves to meet the policyholders' demand. However, the respondents also argue that a digital 

transformation is vital to meet the needs of the policyholders' expectations created by digital 

companies such as Netflix, Google or Amazon that has become an integrated part of many 

policyholders' lives. 

 

Respondent 7 states that two of the insurance companies' most significant incentives for 

development towards UBI solutions are cost-efficiency and an increased ability to develop an 

engaged customer base, a statement that is substantiated by literature (Bergström et al. 2016; it-

finans, 2018; PWC, 2019). Respondent 5, supported by the findings of Eduard (2007) and PWC 

(2019), believes that the cost-efficiency with the model is in counteracting that people, for 

example, are injured, gets sick or collide so that they require financial compensation from the 

insurers. 

 

Respondent 7 states that "If the insurance companies succeed in their preventive work, they will 

have much to win". The respondent argues that preventive work also creates benefits since it will 

increase the chance of creating engaged policyholders and thus establishing a good relationship 

with them. Furthermore, Respondent 7 argues that an additional incentive to use smart technology 

in these contexts is that services linked to smart insurance can attract a broad customer base. In 

addition to the much more intuitive technology-interested/accustomed customer group that these 

solutions can attract, Respondent 7 states that the Finnish insurance company Lahitapiola has seen 

that such technology also can attract so-called laggards. The group of policyholders who primarily 

chose to join Lahitapiolas service, which included water sensors as a part of a technology-based 

home insurance, were families with children and the elderly; a group of policyholders that in 

another context would be classified as laggards. What this could testify to is that the offer from the 

policyholder's insurance company that they associate with a security need means that the target 

group suddenly gets another incentive to join the service. It is therefore essential to find the right 

type of smart services that stimulate the policyholder's incentive.  

.  
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To prevent many of the ethical issues coupled to UBI, Respondent 2 claims that one should 

consider how to formulate the requirements of the UBI solution to achieve a behavioural change 

and not only, as an insurer, to be able to see whether a behaviour is good or bad, or in these cases 

whether the behaviour is increasing or reducing the individual’s risk. Respondent 5 argues that a 

solution should be designed to stimulate the desired behavioural changes rather than to price the 

policyholder depending on how great of a risk his/her life habits contributes with. Respondent 5, 

therefore, believes that insurance companies should develop services that give the individuals an 

increased incentive to achieve positive behavioural changes, something that benefits individuals, 

insurance companies and society as a whole. Furthermore, Respondent 5 argues that these types 

of services should act as a reward rather than a punishment, an opinion shared by all respondents. 

In line with the opinions of Respondent 5, McFall & Moor (2018) and Mcfall (2019) discuss the 

problem of using personal health data to assess the individual risk, as it would risk discriminatory 

financing of personal habits. Instead, some international companies have created solutions that 

provide both financial and health-related incentives for a behavioural change (McFall & Moor, 

2018). Vitality is an example of a health-related solution that offers coaching and rewards to create 

a behavioural change of their policyholders’ lifestyle, something they do with great success around 

the world (Generali, 2019). All in all, both respondents and literature consider that there are more 

significant opportunities to offer preventive services, where the policyholder is offered rewards 

than to offer a UBI solution where the individual risk bases the premium cost. 

 

As previously mentioned, all respondents agree that the policyholders are demanding simple 

services, which possess the ability to become an integrated part of the individual’s life. With 

respect to the unanimity that insurance is a low-interest product, Bergström et al. (2016) argue that 

it is essential that insurance services are effectively integrated into the customer’s life. 

Furthermore, Respondent 7 believes that it is crucial that these services should be designed with a 

focus on convenience and simplicity to contribute to an integrated feeling and to avoid being 

perceived as an additional service. 

 

An important thing to consider when it comes to UBI is, as with all services based on personal 

data, that one must carefully consider the reason for insurers to gather specific information. 
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Respondent 1, Respondent 7, Respondent 2 and Respondent 5 claim it would otherwise quickly 

be impossible for the insurance companies to process all information about the individual if they 

obtained it unfiltered. GDPR and similar laws prevents an unfiltered gathering of data.  The 

respondents believe that GDPR is good for its cause, from the perspective that it makes the 

companies think about what data they need to collect and precisely what purpose this data should 

fulfil. They argue that without the GDPR legislation there would have been a high risk that the 

insurance companies had collected all data possible, which had made the data management of the 

insurance company more difficult, but it would also have suffered the risk of harming the 

policyholders’ integrity (Allhoff & Henschke, 2018). Thus, an additional incentive for the 

insurance companies to carefully consider what data is necessary to obtain is, as mentioned in 

section 6.1.1, that it increases the policyholder’s trust to share their data if they know what 

individual data the insurers gather and the purpose for the specific data. 

6.3 RQ3.What are the consequences of implementing UBI solutions?  
Most of the respondents identify discrimination as a significant, complex ethical issue when it 

comes to premium-based UBI (Respondent 5, Respondent 2, Respondent 7, Respondent 3). 

Another complexity, related to UBI that is pointed out by Respondent 5, Respondent 2, Respondent 

7 and Respondent 3, is the increased risk of cream skimming. Respondent 2 and Respondent 4 

claim that among today’s policyholders there is a legitimacy to pay for the risk actually constituted, 

and a smaller willingness to share risk with someone who poses a higher risk than themselves, a 

claim that the respondents believe contribute to an increased risk of cream skimming. Thus, the 

respondents, as well as research, fear that the UBI solution could attract the traditional insurance 

model’s most profitable customers, the low-risk individuals who already live healthily or drive 

safely, by offering them an increased ability to influence their premium cost (Eling & Kraft, 2017; 

Cather, 2017). Additionally, a proof of cream skimming is described by Respondent 4, who stated 

that Paydrive’s ambition is to attract the safe or quite safe drivers through providing a possibility 

of influencing their premiums. Further, Respondent 4 explained, in line with the argumentation 

above concerning attracting low-risk individuals, that among those who choose to terminate their 

subscription with Paydrive, there is an over-representation of those who drive more than the 

average policyholders and those who have a poorer driving score, i.e. driving behaviour. 

Respondent 2, Respondent 7 and Arvidsson (2010) believes that the effect of cream skimming can 
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have significant consequences for the insurance companies and the collective risk group that 

remains within the traditional insurance solution. Respondent 2, as well as literature (Forsstedt et 

al., 2015; Hoy & Ruse, 2005), argues that insurance only works if you get good risk and poor risk 

in the same collective, where the low-risk individuals subsidise the high-risk individuals’ costs. If 

the low-risk individuals disappear to the UBI solutions, means that there will be an imbalance in 

the collective insurance form (Widenhofer & Ytterstad, 2017). The consequence of cream 

skimming is thus that the total risk which previously, in the traditional insurance model, is spread 

throughout the collective now becomes very concentrated, which Arvidsson (2010) mentions 

creates a negative return. The respondents believe that the low-risk individuals leaving the 

traditional insurance group would mean that the remaining risk group’s premium cost will increase 

considerably and that the high-risk individuals become uninsurable due to the high risk they hold. 

The respondents thus share the same conclusions as previous studies (Coroama and Höckl., 2004), 

believing that an increased premium can cause high-risk individuals to leave the collective.  

 

Cream skimming and UBI solutions suffer a risk of causing another discrimination dilemma as 

well. Since UBI makes it easier to distinguish low and high risk (Cather, 2018), the respondents 

thus believe that there is a significant risk that the insurance companies that will implement UBI 

also will begin to sort out the so-called high-risk individuals. As UBI solutions create competitive 

advantage where insurers more effectively can manage to categorise risk (Bailey, 1963; Arvidsson, 

2010), the insurers can attract and choose the most profitable customers (Mürmann & 

Kremslehner, 2016), who have a financial incentive to join insurance companies with the improved 

categorisation of risk (Cather, 2018). Respondent 4 states that the model entails self-selection that 

enables the UBI providers to cherry-pick the most profitable policyholders, meaning that Paydrive 

achieves their ambition to attract the drivers who drive safely. At the same time, this creates an 

opportunity for the insurance companies to opt out of the individuals considered to be high-risk 

individuals (Respondent 2). In Sweden, it is not possible to deny anyone the right to an insurance 

(Respondent 3, Respondent 2), but instead the risk is high that insurance companies, in possession 

of a UBI solution, instead determine a premium cost that makes it impossible for high-risk 

individuals to join the insurance company (Respondent 2, Respondent 7). According to the 

respondents, this contributes to discrimination against high-risk individuals, as they suffer a risk 

of being excluded from UBI solutions as a result of an unreasonably high premium. 
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Kurylowicz (2016) argues that cream skimming also can contribute as an incentive for a 

behavioural change for high-risk individuals. Respondent 4 has a similar opinion, believing that 

the insurance model encourages people who drive quite safely to drive safer and thus achieve a 

behavioural change through their offered premium reductions. However, it becomes problematic 

and discriminating if the high-risk individuals do not have the opportunity to influence risk in the 

same way as other individuals (Respondent 2, Respondent 7). Respondent 2 argues that it 

contradicts the Swedish welfare model and refers to the fact that everyone must have reasonable 

conditions for a decent life, regardless of being born with disabilities or not. Thus, Respondent 2, 

in agreement with Respondent 3, points out the dilemma of usage-based health insurance as it 

possesses the risk of excluding people born with disabilities, because these people are unable to 

influence their health based on the factors that the insurance requires. 

 

"If an important factor, for the premium, is the number of steps walked per day, how should one 

handle the people who are in a wheelchair and thus do not have the opportunity to influence 

their premium?" (Respondent 2, our translation) 

 

To avoid the discriminating aspects with the UBI solution, Respondent 2 argues that the solutions 

only should depend on factors where the individuals' own their decisions. One factor where the 

individuals' own their decisions could, for example, be to exclude particular unhealthy food. 

However, according to Respondent 7, the choice of factors is a dilemma in itself where the factors 

affecting the individual premium cost are not always correlating with the actual risk of an accident 

or injury. Several international studies on PAYD show a positive correlation between a reduction 

of kilometres and accident risk (Litman, 2005; Bordoff & Noel, 2008; Edlin, 2003; Ferreira & 

Minikel, 2010), while Litman (2011) at the same time oppose a linear and proportional relationship 

between the two factors. This dilemma becomes even more central concerning PHYD solutions, 

where more factors are involved in addition to driving distance since there is no clear idea about 

which factors that affect the actual accident risk the most (Litman 2011; Langford et al., 2013). 

McFall & Moor (2018) hold a similar discussion linked to health insurance, where the authors 

believe that the evidence for which factors would empirically affect the health risk is insufficient. 

Respondent 2 claims that the uncertainty about which the influencing factors are, could, in fact, 
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lull consumers into a false sense of security regarding the correlation of the premium-based factors 

with a risk reduction. Respondent 2 and Respondent 7 believe that the real reasons for involving 

specific parameters in these models instead are to distinguish risk aversion, and thus to identify 

the most profitable policyholders. 

 

Respondent 7 states that there is currently a relatively high acceptance for the UBI model and the 

risk it entails on the market, which the respondent derives from the low market penetration that 

the model has received. However, Respondent 7 believes there would be more attention to the 

dilemma of discrimination if the implementation rate would increase in Sweden. Respondent 2 has 

a similar opinion, believing that an increased level of implementation would mean increased 

governmental interest in the discrimination dilemma, which thus could affect the implementation 

adversely. 
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7. Discussion – Assessing the Insurability 

The following chapter is a discussion of the findings in chapter 6 using the theoretical framework 

presented in chapter 4. The framework is used to assess the impact of UBI on the insurability of 

risks within the Swedish insurance market.  

7.1 Actuarial Criteria   
Randomness of Loss Occurrence 

Since the underlying risk of random accidents and injuries to occur can be seen unchanged by a 

UBI implementation, the first criterion is assessed not to be affected. Of course, UBI and the use 

of real-time data contribute to smaller risk pools, with increased separation of low-risk and high-

risk individuals, but the fact is still that the risk of random accidents and injuries to occur remains 

unchanged. Interestingly, the discussion about the fact that low-risk individuals might choose to 

be uninsured, due to their low risk, becomes a dilemma related to randomness. Since there is still 

the same likelihood of randomness for these individuals, this can have negative implications where 

the individuals are unprotected if the accident occurs. It will be problematic if the individuals only 

look to their risk-averse behaviour and are not aware that the randomness of loss and accident 

occurrence remains unchanged.  

 
Maximum Possible Loss   

The second criterion of insurability presented in chapter 5, the maximum possible loss per event 

must be manageable in terms of insurer solvency, is something that is considered not to be affected 

to any larger extent and is therefore left out of this discussion.   

 

Average Loss per Event & Loss Exposure   

How a UBI implementation would affect the average loss per event can be discussed from different 

perspectives. On the one hand, there may be an increase in costs since telematics, wearables or 

another smart device used to accumulate the real-time data are expensive to implement and may 

be damaged in a possible loss event. On the other hand, such a solution might reduce costs as 

information about risk, underwriting and loss events is provided automatically. Such reasoning is 

thus based on the fact that the implementation of a UBI could increase the insurance companies' 



 

 63 

efficiency when it comes to these processes. Another argument that would strengthen the findings 

that this solution reduces costs is that the incentives for insurance fraud could be reduced as the 

premium is based on real-time data. 

When it comes to loss exposure, there were ambiguous findings related to the fact if UBI solutions 

have an ability to affect behavioural change linked to the measured parameters. There is also 

uncertainty as to whether these behavioural changes actually affect the policyholders to become 

more risk-averse, which critics argue that the measured parameters rarely have scientific evidence 

that these correlate with, e.g. reduced risk of collision. 

Information Asymmetry       

The information asymmetry that exists in the traditional insurance solutions, where the 

policyholder has more information about their actual risk than the insurer, should significantly 

change when implementing the UBI solution. This because the solution and the use of telematics 

enable the access of additional information about customers’ individual data and behaviour. This 

increased access to customers’ data can prevent the moral hazard that usually exists within 

traditional insurance, as the premium in these solutions is based on this data and is thus affected 

by a less risk-averse behaviour. Based on this discussion, UBI solutions have a positive impact on 

insurability. However, the findings also show that this instead changes the information asymmetry 

between insurance companies, where the improved risk estimation, facilitated by the 

implementation of a UBI can contribute to an increased risk of cream skimming. The improved 

risk estimation would create a situation where the UBI providers have more information about 

policyholders and risk factors than those providing traditional insurance solutions. The insurers, 

providing UBI solutions will thus have the ability to attract low-risk individuals and consequently 

be able to form smaller homogenous risk pools. Thus, it is, of course, positive from the perspective 

of UBI providers, but the findings implicate that this creates a problematic situation on the 

insurance market which can contribute to inhibit the implementation of UBI.  

In summary, the UBI model can be assessed to affect the information asymmetry positively and 

might thus create increased insurability. However, at the same time, risks and challenges are raised 

in relation to what implications this model would have for the insurance industry and society.   
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7.2 Market Criteria  
Insurance Premium 

An implementation of the UBI model is considered to result in more precise pricing, where 

telematics and wearables provide a better and more efficient way of calculating risks based on the 

policyholder's behaviour and data. The improvement of the risk assessment will lead to a cost 

reduction for good risk, while bad risk will suffer a higher premium. The improvement of risk 

classification is a desirable situation for the insurer, but a question that arises is the implications 

on affordability for the high-risk individuals. High-risk individuals may suffer the risk of an 

increased premium that is so high that it becomes non-affordable. 

 

An interesting aspect that arises when discussing the positive aspects of being able to assess risk 

more effectively is that it actually could affect the insurers' profitability negatively. The findings 

show that the solution is primarily attracting the most profitable customers, the risk-averse and 

low-risk individuals. If one considers that the traditional insurers would start to provide UBI 

solutions in addition to the traditional insurance solution, there would be a risk that only low-risk 

and risk-averse policyholders would join this new offering. Only attracting low-risk would 

implicate a lower premium for those individuals, which is the fundamental idea of a UBI; to pay 

for the risk the individual actually entails. However, attracting the low-risk individuals to the UBI 

solution would implicate fewer profits for the insurers, in comparison to if the low-risk individual 

had stayed within the traditional risk group. At the same time, the high-risk individuals will most 

likely stay in the traditional model to avoid an increased premium. Furthermore, this scenario can 

implicate that the traditional insurance companies have to choose between only offering the 

traditional or the UBI model, which can be problematic in relation to a UBI implementation. The 

reason is that it most likely will affect the insurers' attitude towards the UBI model, that requires a 

transformation of work processes at the insurance companies, as well as scepticism towards the 

investment costs needed for the implementation. Thus, this affects the major challenges and 

obstacles in the findings regarding the insurance companies' willingness to change and their digital 

ability. 
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Cover limits  
An introduction of the UBI model on the insurance market is assessed to not affect the seventh 

criterion of insurability, cover limits, where the insurance solution only provides the insurance 

companies with an opportunity for a more precise risk assessment. Therefore, this criterion will 

not be further discussed.    

7.3 Societal Criteria     

Public Policy  
The question concerning who would profit from an implementation of a UBI solution and who 

would not is important for the societal acceptance of such a model. At first, one might say that the 

low-risk individuals are those who would profit due to the lower premium that the UBI enables. 

However, due to the findings made, the discussion has been raised concerning if the low-risk 

individuals with the “best risk” in fact benefit from having the insurance at all. Another thing that 

would contradict the thought of low-risk individuals being the only winner of a UBI solution is 

that the solution offers the group of individuals that is perceived, by a traditional insurance 

solution, to be high-risk individuals the opportunity to influence their premium by exhibiting a 

risk-avert behaviour. The opportunity of influencing the premium would, for example, allow 

young drivers to exhibit a good driving behaviour through the help of telematics in exchange for 

a premium reduction. 

 

Another critical issue for a UBI implementation is the ethical questions concerning, for example, 

cream skimming and the discriminating aspects that may arise. When an insurance premium is 

based on individuals’ real-time data, the risk of making high-risk individuals uninsured due to too 

high premium costs increases and thus, the question of whether or not the society will accept that 

those high-risk individuals might lose the chance of having the protection that an insurance implies 

arises. The UBI solution threatens the idea of solidarity, something that is high-valued in the 

Swedish society, which can be seen as an additional societal impediment. Another problem that 

may arise, due to the increased transparency that follows a UBI solution, can also be discussed 

from a solidarity perspective. With increased transparency, the awareness related to the fact that 

good risk subsidises bad risk is becoming more visible, which affects the solidarity principle 

(Forsstedt et al., 2015).  
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What is socially acceptable is another problem that needs to be addressed to achieve a UBI solution 

that will penetrate the market, meaning that it is important to recognise that what is socially 

acceptable in one case might not be in another, or what might be socially acceptable in one culture 

might not be in another. For example, it might be acceptable for car insurance to base premiums 

on speeding, while it would be regarded as discriminating to base the premium on different health 

conditions that increase the risk of being in an accident. Furthermore, it might be a generally higher 

acceptance toward a health insurer that base premiums on parameters that individuals can 

influence, such as alcohol consumption, rather than parameters like genetic conditions, that cannot 

be influenced (e.g. high blood pressure). 

     

Thus, in accordance with the discussion above, a premium based on real-time personal data could 

give individuals a chance to emerge from high-risk to low-risk individuals, but it could also create 

a society with fewer insured citizens and a discriminating environment. 

 

Legal Restrictions          
As mentioned above, the increased transparency could violate the solidarity principle, but it also 

raises legal questions. One example of this could be the question concerning if individuals suffer 

an increased risk of being discriminated due to health conditions, that they may not be able to 

influence. 

 

It is essential to ensure that the data is collected correctly, in line with the freedom and equal rights 

that exist, but also that it is being treated in a secure way and used only for the primary purpose. 

According to the findings made in the empirics, these are factors that impact the policyholder’s 

trust and willingness to share data and are therefore essential factors to increase the level of 

implementation, as well as they are important aspects to ensure insurability.  

 

Furthermore, one can argue that it could be beneficial for different instances to cooperate in order 

to develop a legal framework that would sort out security and trust related issues. The security and 

trust related issues are not seen as problems today but is something that is assessed to hamper an 

implementation in the future. 
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Privacy concerns are not something that has been thoroughly discussed in the findings obtained. 

However, it is something that should be addressed as an important aspect when it comes to UBI 

solutions, as this model implies that individuals have to share personal data. Although the 

policyholders give the insurer permission to collect personal data, it is vital to realise that this data 

can be processed so that conclusions of sensitive and private nature can be drawn. It should, 

therefore, be more apparent how these analyses should be handled and to what extent the 

information should be analysed and processed. 

 

In summary, a UBI implementation influences the insurability positively on several criteria; for 

example, an implementation creates better conditions for a more accurate and efficient assessment 

of risks. Unfortunately, the implementation is considered to have several negative implications as 

well. These are, among other things, the changed information asymmetry that on the one hand has 

a positive impact on insurability, but on the other hand, can contribute to an increased risk of 

discrimination and cream skimming. The negative influences on insurability need to be considered, 

and it should be a thorough investigation of how these solutions should be designed to reduce the 

adverse effects of a UBI implementation. 
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8. Conclusion & Recommendations  

The chapter concludes the study by answering the research questions in order to fulfil the stated 

purpose. Further, sustainability implications are presented. Finally, opportunities and future 

research are discussed. 

8.1 Fulfilling the purpose of the study  

The purpose of this study was to analyse how new technology-based insurance models could affect 

the Swedish insurance industry and society by investigating UBI solutions. Three research 

questions were formulated, from the perspective of Swedish insurance companies, with the aim to 

investigate and understand the challenges, requirements and risks associated with an 

implementation of the UBI model. This subchapter is structured according to the study’s research 

questions, where the findings fulfilling the purpose are concluded and presented. 

 

RQ1.What are the challenges associated with implementing UBI solutions? 
 
In the findings of this study, four essential challenges associated with implementing UBI solutions 

were identified; customers' willingness to share personal data, the insurance company's 

propensity for transformation, their digital ability and the Swedish welfare system.  

 

The first challenge, customers’ willingness to share and provide data, has a decisive role in 

whether or not a UBI solution could be implemented to a greater extent. However, this is not a 

challenge that is perceived to exist on the Swedish insurance market today, but instead something 

that is considered to become a challenge in the future. The future challenge is related to a prediction 

concerning an increased awareness of security and privacy concerns when having to share personal 

data. The prediction is linked to that the security and privacy will be violated to a larger extent as 

the supply of the UBI solutions will increase, which increases the awareness for these concerns. 

The findings also demonstrate significant challenges for traditional insurance companies regarding 

the transformational ability that is needed to enable a UBI implementation. Due to a long history 

of working reactively in the insurance organisation, when an injury or accident already have 
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occurred, it will be challenging to transfer the organisation to become more proactive and acting 

in prevention, which a UBI solution entails.  

 

Additionally, the traditional insurance companies’ low degree of digital maturity, with old legacy 

systems, is another critical challenge for the implementation of UBI solutions. Technology-based 

insurance models require systems that can store, process and effectively analyse the increased 

amount of real-time data in order to achieve the fundamental idea that the insurance model is built 

upon.  However, traditional insurers do not possess this ability, and with high investment costs 

related to the development of the systems around the model, this is, therefore, an essential 

challenge.  

 

Finally, the Swedish welfare system is seen as a challenge that inhibits the implementation of the 

UBI model, since it decreases the monetary incentives. The reason for the decrease in monetary 

incentives is because society is responsible for most of the costs related to an accident or injury. 

Thus, this is something affecting the monetary incentives for both policyholders and insurers, as it 

reduces the financial costs that can be influenced by a UBI implementation. As the difference 

between a traditional and a usage-based premium can be perceived as relatively low for the 

policyholders in Sweden, this is something affecting the incentives for the policyholders. 

Furthermore, as society is responsible for a majority of the costs of accidents or injuries, the 

insurers' monetary incentives are consequently reduced. 

  

RQ2. What required factors should a UBI solution address in order to stimulate a high 

implementation level? 

Through processing and analysing the results obtained, four required factors that a UBI solution 

should fulfil to stimulate a high degree of implementation on the Swedish market were identified. 

These are; Stimulating the incentive, Personalised, Simple and lastly, Convenient. 

 

Stimulating the incentive refers to the importance of finding the incentives that make the customers 

willingly to use a service that entails having to share personal data, which may from case to case 

be perceived as sensitive. Stimulating the incentives proves to be strongly related to the last 

identified challenge with an implementation, the Swedish welfare system. Both literature and 
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empirical evidence indicate that one of the most essential incentives for subscribing to a UBI 

solution in countries where the solution has achieved a high degree of implementation is the 

monetary incentives. The monetary incentives do not, according to our findings, exist to the same 

extent on the Swedish market, due to the Swedish welfare system and the built-in security that 

exists within the society. 

 

Personalisation is another factor that has been identified as necessary in order to develop a service 

that will gain market shares. This study has demonstrated, with support from both literature and 

empirical evidence, that individuals today demand services that create a sense of personalisation. 

Though, since it is not possible to create an insurance solution for each individual, it is identified 

as essential to create a service that is agile and consequently easy to adapt in order to be cost-

efficient, while at the same time create a sense of personalisation to stimulate a high degree of 

implementation. 

 

The last two factors, simplicity and convenience, are strongly related to each other, emphasising 

the importance of creating a service that is so simple to use and understand that it possesses the 

required factors to succeed to become an integrated part of the policyholder’s everyday life. 

According to our findings, creating an integrated solution is crucial for a high degree of 

implementation.  

  

RQ3. What are the consequences of implementing UBI solutions?  

From the findings of this study, three consequences associated with the implementation of a UBI 

solution were identified. The most critical consequences demonstrated in the findings are; cream 

skimming, discrimination, and insufficient risk-basing parameters. 

 

Cream skimming refers to that the implementation of a UBI solution was identified to entail an 

increased chance for insurers to cherry-pick the most profitable policyholders, namely the low-

risk and risk-avert individuals. Cream skimming is something that would potentially have major 

consequences for the high-risk individuals, who would suffer an increased risk of becoming 

discriminated on the market. The risk of discrimination can be explained by the fact that an 

implementation of a UBI solution would enable the low-risk individuals, namely the cross-
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subsidising policyholders, to leave the traditional insurance model in order to attain a lower 

premium and thus something that would affect the high-risk individuals negatively as the premium 

for those would increase considerably. However, the solution could be discriminating from another 

perspective as well. It becomes discriminating if an individual does not have the same opportunity 

to influence the premium as other individuals but, despite this still, have to suffer an increased 

premium. For example, individuals may have different kinds of disabilities, which makes it 

impossible for them to influence parameters on which the UBI is based. These discriminating 

aspects could, in the long run, have negative effects on the society where the high-risk individuals 

are suffering the risk of being excluded from the UBI solutions, due to too high premiums, which 

increases the risk more uninsured citizens in society. 

 

The third consequence identified is related to the parameters on which the UBI solution is based. 

Since the UBI is based on several parameters that are not always scientifically proven to correlate 

with an accident risk or a health risk, this could in fact lull consumers into a false sense of security. 

This solution is thus in the possession to lull policyholders into thinking that all the premium-

basing parameters correlate with the actual risk. Hence, the consumers think they are preventing 

their risk, but in fact, the real reason insurance companies include different parameters is instead 

considered to be to approach the most profitable customers, the risk avert ones.  
 

8.2 Implications on Sustainability 

Sustainability is according to the definition by the Brundtland Report (1987) “the development 

that meets the needs of the present generation without compromising the ability of future 

generations to meet their own needs”. Based on this definition, three perspectives of sustainability 

emerged: Economic, Social and Environmental sustainability. This subchapter is thus intended to 

present, a discussion of the sustainability implications of this study, related to these three 

perspectives. 

8.2.1 Economic Sustainability  

Economic sustainability can be referred to as the practices or processes that favour long-term 

economic growth, but not on the expense of the social or environmental aspects (KTH, 2019a). 
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The nature of the UBI solution with a preventive approach that was shown as an important factor 

to stimulate a high degree of implementation has a strong implication on economic sustainability. 

For the policyholder, the preventive approach can promote behavioural change, which would have 

the opportunity to reduce the accident risk and thus the financial and physical damage costs for 

these individuals. The preventive approach would also implicate cost-effectiveness for insurers as 

well as society. The findings did also emphasise that an implementation would imply a high 

investment cost in order to update the many legacy systems, which initially could be seen as a 

reduction of the economic sustainability. However, economic sustainability is processes that 

favour long-time economic growth, which development of the systems would entail.   

8.2.2 Social Sustainability 

Social sustainability is related to ethics; the implications on well-being, justice, rights and needs 

for individuals (KTH, 2019b). The UBI model implies positive implications on social 

sustainability regarding the greater awareness of the individual’s behaviour and how it can be 

changed in order to increase health, traffic safety and preventive work. However, many issues 

regarding discrimination and the violation of personal, sensitive, data related to the UBI model are 

also raised, which could imply a negative effect on social sustainability.    

8.2.3 Environmental Sustainability 

The environmental sustainability is, according to Maude (2014) defined as “… the maintenance 

into the future of the environmental functions that support human life and human welfare”. As the 

UBI model favours a behavioural change, influencing humans to become more risk-averse, calmer 

drivers and healthier, an increased implementation of the UBI solution would contribute to 

increased sustainability from an environmental perspective. Thus, this is an insurance model that 

would have a reduced environmental impact, both from a manufacturing perspective, both from 

an emission perspective. 

8.3 Concluding Discussion on Opportunities & Future Research  
Given that this research topic is relatively unexplored, several issues could be addressed in further 

research. Generally, there seems to be no unambiguous perception of whether these insurance 

solutions can accomplish a desired behavioural change. Additionally, there are ambiguous 
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perceptions of what factors affect the risk that the policyholders hold. Hence, these are important 

subjects to investigate in future research.  

  

The findings of this study show that there are important challenges and risks related to the UBI 

model, aggravating a higher level of implementation on the insurance market. Interestingly, the 

results demonstrate that the most significant challenge lies in the traditional insurers’ digital-

transformation ability, instead of the customers’ willingness to share data, something strongly 

emphasised in research and literature. Another thing that was recognised is that social norms and 

society have a high impact on the implementation level of the UBI model. The different 

characteristics of insurance solutions, using IoT devices, must, therefore, be thoroughly 

investigated so that it favours all actors and thus stimulate a high degree of implementation. 

Additionally, there is no absolute certainty that the factors constituting the UBI premium to 

correlate with the accident risk. Thus, there are many contradictions against this form of the UBI 

model. Hence, a central question arising is if these technology-based insurances actually should 

be used to assess risk, and thus determine the policyholder’s premium cost, or if they only should 

be a preventive, add-on service, nudging and motivating policyholders toward a positive 

behavioural change.  

  

We argue that the opportunities for using IoT devices to become a risk manager are substantially 

larger than using them as a tool for the insurer to determine the most profitable premium cost. By 

utilising these IoT devices, the insurer can become a risk manager, that operates proactively to 

change inward behaviours and thus succeeds to prevent unhealthy lifestyles or poor driving habits, 

something beneficial for everyone. The possible effects of being a risk manager should increase 

customers’ willingness to share data, as the risk of being punished by a higher premium is 

eliminated, and the insurance companies can remain the positive effect of becoming more cost-

effective, which we argue would benefit an implementation. Additionally, we argue that the 

society’s scepticism against these technology-based insurance models will decrease, as the society 

is the actor who would benefit the most from this kind of proactive approach that decreases the 

risk of discrimination and cream skimming.  
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To conclude, we argue that the future of a UBI, lies in solutions that utilise the technology and the 

real-time data to become risk managers, that exploit the opportunity to influence the individual to 

make the right, healthy or safe, decision. If the insurer uses the model as a tool to decide the most 

profitable premium costs, our findings make us believe that; the impediments are too high, the 

incentives too low and negative consequences too severe to reach a high degree of implementation 

on the Swedish market. The use of technology-based insurance models in the relation of becoming 

a risk manager is, therefore, seen as an interesting subject for future research as it is assessed to 

have better prerequisites on the insurance market.  

  

We have also observed the possibility for insurers and society to jointly create a system where 

health-related injuries can be prevented due to the more proactive approach. The unbalance in 

today’s society, with an over consumed healthcare and an under consumed proactive health 

approach, could thus be restored. With financial support from society, the insurers have the 

opportunity, to be the actor responsible for proactive prevention in health care. Additionally, the 

health-related data, collected by IoT devices, can be used for analysis in the health care sector to 

increase the understanding of many diseases. Hence, such cooperation is perceived to constitute a 

great opportunity. However, there are several challenges that could hamper such an ecosystem as 

well. Therefore, we believe that this is an interesting subject for future research to address. 

 

Finally, there is no doubt that the trend in insurance is moving from reactive to proactive, from 

only focusing on risk and cost to focusing on achieving behavioural change, from general services 

to personalised services, and from doing things individually to building ecosystems. The 

technology-based insurance solutions should be about taking advantage of the data obtained and, 

in the end, we think that in order to succeed, the insurers need to stop drowning in data and start 

swimming in information! 
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Appendix I  
 
The final themes and keywords, used to structure the literature are presented below.  
 

• Insurance  
• Internet of Things  
• Usage-Based Insurance  
• Insurability 
• Real time data gathering insurance 

 
The list below presents the keywords used to obtain relevant literature. The keywords have been 
combined when searching for relevant literature.  
 

• “UBI”  
• “Usage-Based Insurance” 
• “PAY-AS-YOU-DRIVE (PAYD)” 
• “PAY-HOW-YOU-DRIVE (PHYD)” 
• “PAY-AS-YOU-LIVE (PAYL)”  
• “Telematics”  
• “Risk” 
• “Challenges” 
• “Implementation”  
• “Usage-Based Design”  
• “Adverse selection”  
• “Cream Skimming”  
• “Information Asymmetry”   
• “Digitization & Insurance” 
• “Digitalisation & Insurance”  
• “Insurability”  
• “Smart insurance”  
• “Technology & Insurance”  
• “Internet of Things & Insurance”  
• “Telematics & Insurance”  
• “Ethical risks” 
• “Traditional insurance”  
• “Societal effects”  
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