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Abstract 
The purpose of this study is to investigate how big data solutions in the Swedish 
healthcare system can generate a revenue. As technology continues to evolve, the use of 
big data is beginning to transform processes in many different industries, making them 
more efficient and effective. The opportunities presented by big data have been 
researched to a large extent in commercial fields, however, research in the use of big data 
in healthcare is scarce and this is particularly true in the case of Sweden. Furthermore, 
there is a lack in research that explores the interface between big data, healthcare and 
revenue models. The interface between these three fields of research is important as 
innovation and the integration of big data in healthcare could be affected by the ability of 
companies to generate a revenue from developing such innovations or solutions. Thus, 
this thesis aims to fill this gap in research and contribute to the limited body of knowledge 
that exists on this topic.  
 
The study conducted in this thesis was done via qualitative methods, in which a literature 
search was done and interviews were conducted with individuals who hold managerial 
positions at Region Västerbotten. The purpose of conducting these interviews was to 
establish a better understanding of the Swedish healthcare system and how its structure 
has influenced the use, or lack thereof, of big data in the healthcare delivery process, as 
well as, how this structure enables the generation of revenue through big data solutions. 
The data collected was analysed using the grounded theory approach which includes the 
coding and thematising of the empirical data in order to identify the key areas of 
discussion.  
 
The findings revealed that the current state of the Swedish healthcare system does not 
present an environment in which big data solutions that have been developed for the 
system can thrive and generate a revenue. However, if action is taken to make some 
changes to the current state of the system, then revenue generation may be possible in the 
future. The findings from the data also identified key barriers that need to be overcome 
in order to increase the integration of big data into the healthcare system. These barriers 
included the (i) lack of big data knowledge and expertise, (ii) data protection regulations, 
(iii) national budget allocation and the (iv) lack of structured data. Through collaborative 
work between actors in both the public and private sectors, these barriers can be overcome 
and Sweden could be on its way to transforming its healthcare system with the use of big 
data solutions, thus, improving the quality of care provided to its citizens.  
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1.  Introduction  
This chapter consists of a brief introduction to the topic of big data in the Swedish 
healthcare system (SHS). The research gap which this thesis aims to fill is identified and 
introduced and an explanation as to why it is interesting and essential to fill this gap is 
provided. The research question and research purpose are then described to provide a 
good overview of the direction this thesis aims to take. The chapter is then concluded with 
a section where the delimitations of the thesis are identified.  
 
The use of big data is a growing trend and is becoming more prominent across most 
industries as larger quantities of knowledge are becoming more accessible, due to the 
power of the internet and advancements in technology (Murdoch & Detsky, 2013, 
p.1351). Big data offers businesses new opportunities and makes it possible to gather 
information about population groups and other components of the environment. Big data 
is a term used to describe a large amount of data generated in different formats and across 
different platforms and softwares (Murdoch & Detsky, 2013, p. 1351; Bates et al., 2014, 
p. 1124). For this reason, the data can at times be difficult for businesses and organizations 
to capture and analyse if the data is not well structured. Big data offers tremendous 
possibilities for more accurate analyses, hence, great opportunities if used correctly. This 
applies to most industries and many have already adopted the use of big data and have 
developed procedures, processes, products and services that rely heavily on this data 
(Murdoch & Detsky, 2013, p. 1352; Groves et al., 2013, p. 4). The healthcare industry, 
however, is currently not as evolved in this regard. Some countries have already started 
exploring the use of big data technology within their healthcare systems and have used 
big data to create a body of knowledge that improves patient care, supports new 
innovations and improve processes. Examples of this can be found in the US healthcare 
system where some healthcare processes have been digitized, making it possible to use 
historical medical data for preventive healthcare initiatives that could result in cost 
savings for citizens and for the state (Bates et al., 2014, p. 1123). The quickness of the 
US to digitize some of its healthcare process and the ability to use historical health data, 
might be attributed to the fact that the US is not bound by the European Union (EU) data 
protection regulations and, therefore, may not be as restricted in the usage of data. The 
GDPR enforced in the EU stresses the importance of protecting personal data and these 
regulations are even stricter when health data is concerned (European Commission, 
2019).  
 
This study seeks to focus more on the use of big data solutions within the Swedish 
healthcare system. The Swedish healthcare system is passive and reactive, where patients 
are treated mostly only after they have already fallen sick. Many healthcare providers are 
compensated for providing services that treat the sick and there is, therefore, no incentive 
to be more proactive in healthcare delivery (Linsdtröm, Rosvall & Lindström, 2013, p. 
489). This can be said for many other healthcare systems around the world where a larger 
proportion of the national healthcare budgets are invested into treating the sick, as 
opposed to investing in preventive healthcare and keeping people healthy. This reactive 
and passive approach to healthcare is illustrated in the US healthcare system where 
healthcare practitioners are compensated for the number of patients that they treat, 
however, the outcome of the patients’ treatment is not taken into account. This is known 
as a fee-for-service compensation system. This practice is rather expensive for the state 
and it does not necessarily lead to improvements in the general health of the population 



 

      
 

2 

(Groves et al., 2013, p. 3). In the US, however, risk-sharing plans have been introduced 
in order to cut the high costs of the fee-for-service system, which means that the 
physicians will be compensated based on patient-outcome.  
 
Much like the rest of the world, Sweden has high healthcare costs as a result of this 
reactive approach to healthcare. In addition, there are also other inefficiency issues within 
the Swedish healthcare system, an example of which being that patients can be required 
to wait up to months for a doctor’s appointment (Lindström et al., 2018, p. 489). More 
proactive or preventive care enabled through big data could help solve this problem by 
reducing the amount of patients admitted into hospitals and by reducing the amount of 
patients who require medical attention for easily preventable illnesses. Preventive 
healthcare practices can also result in cost savings and improvements in the general health 
of the population (Bates et al., 2014, p. 1123). The global healthcare industry is moving 
away from being disease-centered where the focus is on the physician using clinical 
expertise and tests to make diagnoses. Instead, there is a shift toward more patient-
centered healthcare where patients are active in their own care, and recommendations are 
based on individual health statistics, needs and preferences. This is enabled by 
information technologies such as big data and it offers a personalization aspect to disease 
prevention (Chawla & Davis, 2013, p. 663). Big data has enabled many innovative 
solutions that have created value for society and there is much more that can be done with 
this technology, especially in healthcare. Big data can help to make processes more 
efficient and decision making easier, which can at times be the difference between life 
and death in emergency situations (Raghupathi & Raghupati, 2014, p.7-8).  
 
Much of the theory and literature that exists around the topic of big data in healthcare 
discusses the role that information and communication technology and big data have 
played in making healthcare delivery more efficient and effective and how it can result in 
cost-savings. A number of authors discuss electronic medical records (EMRs) and how 
these are a major development from traditional paper health records. Groves et al. (2013, 
p. 3) discusses how the digitalization of medical records has made this data more fluid in 
that it is has become more usable, searchable, and actionable. According to Groves et al. 
(2013, p. 3) the amount of patient data available has increased significantly over the years 
as a result of this digitisation of medical records. By 2011, over 75% of all hospitals in 
the US used EMRs, making it possible for a wider range of information to be accessible 
on a wider scale, by several parties. There have also been discussions in the literature 
about how big data could transform healthcare in the future. Murdoch and Detsky (2013, 
p. 1352) suggest that in the future, medical records will be fully accessible to patients, 
allowing patients the opportunity to take more control over their personal health. The 
authors also suggest that big data will create the opportunity to integrate more traditional 
medical models with social determinants of health, in such a way that the information is 
delivered in a more patient-directed manner.  
      
Some authors discuss how this new system of healthcare could be financed, however, 
almost exclusively in the context of healthcare systems that make use of medical 
insurance (incentives-based healthcare) as a form of remuneration and in countries where 
private healthcare plays a large role in healthcare delivery. Other authors discuss the 
different ways in which big data can reduce costs in healthcare, and how the use of big 
data could result in lives saved (Raghupathi & Raghupati, 2014, p.7-8). The use of big 
data in healthcare is slowly starting to take place and hospitals in the US have begun to 
realize that the volume-based business model as they have traditionally adopted may no 
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longer be optimal. Instead, there has been a shift towards a value-based business model 
where data is assumed to play a vital role (Kupwade & Seshadri, 2014, p. 762). 
 
The late and slow adjustment to incorporating big data into healthcare delivery is not 
completely surprising considering the many barriers that this industry faces in relation to 
the use and sharing of health data, as well as economic barriers (Phillips & Garman, 2006, 
p.480). The healthcare industry is different from other business environments in the sense 
that the primary focus in healthcare is providing treatment to patients, not increasing the 
customer base or making a profit. The economic barriers for healthcare include 
difficulties such as access to adequate funding for innovation projects and the lack of 
financial resources for private healthcare facilities to fund research in innovation. Another 
major barrier that has been identified by Phillips and Garman (2006 p.480) is the lack of 
financial incentives available for private companies to develop innovative products and 
services for the healthcare industry. As a result of having different objectives or missions, 
there is a mismatch between the priorities of the market and healthcare providers. The 
solutions developed by the market may not be sufficiently aligned with the needs of 
healthcare providers. Even though some of these solutions may be considered valuable 
for healthcare, they may not be budgeted for by the healthcare providers, therefore, they 
will not have the financial resources to purchase them (Phillips & Garman, 2006, p.480). 
There has not been much research that specifically investigates how the business 
environment looks in Swedish healthcare system, however, one can expect that this 
system might face similar difficulties. Furthermore, since the Swedish healthcare is 
known to be rather regulated and not too open to external parties which can be expected 
to come with more barriers than enablers considering that external companies can be vital 
in driving the implementation and integration of big data in healthcare forwards. 
 
This thesis primarily aims to make a contribution to the theoretical field related to the 
development of big data-driven service solutions in the Swedish healthcare industry, as 
well as in the field of big data management which is a considerably new field. Even 
though this field has been explored by many in the last few years, there is still much 
knowledge to be accumulated on this topic. More specifically, big data are a relatively 
new technology and concept within the healthcare industry and there appears to be a 
shortage of knowledge about the interaction between the field of big data in healthcare 
and the field of business administration. Considering the advances that have been made 
in other industries through the usage of big data, big data is likely to become a vital 
component of healthcare delivery and this will inevitably attract the attention of 
entrepreneurs and innovators alike. It is, therefore, worthwhile to explore the interaction 
between the field of big data management in healthcare and business administration.  

1.1. Identification of Research Gap 

1.1.1. Background 

Dimitrov (2016 p.157) discusses how the medical internet of things (mIoT) can create 
value in preventive healthcare, particularly in monitoring chronic illnesses. Consumers 
have currently adopted the use of multiple varying apps to monitor certain aspects of their 
health. Devices which monitor conditions such as diabetes or heart disease, amongst 
many others, are being used by doctors in order to keep track of changes in their patients’ 
condition. Dimitrov (2016 p.158) suggests that big data technology will make it possible 
for these apps and devices to collect medical data about a person and transform it into 
information that the patient can understand and take action from, without having to visit 
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the doctor. Preventive care such as this leads to cost savings for the governments that 
operate in a public healthcare system. The reasons for this include the fact that the ability 
to monitor one’s health on a daily basis allows the individual opportunities to avoid 
circumstances that require them to visit the doctor or be admitted or readmitted into a 
hospital. Much of the research concerning big data in healthcare has in one way or another 
had a focus on the preventive or proactive part that it can play in terms of patients falling 
sick, and the treatment that they then receive (Dimitrov, 2016; Raghupathi & Raghupathi, 
2014). Though there are also some studies that suggest a more of an internal usage of big 
data in improving processes and systems to be more efficient and cut costs (Raghupathi 
& Raghupathi, 2014 p.9). Groves et al. (2013, p. 4) provides arguments that further 
support the trend toward being actively engaged in one's own health through the usage of 
social means, such as mobile applications. The authors suggest that big data is a trend and 
development that is going to transform the healthcare industry, in that a large amount of 
big data can be sourced from the applications that an individual is using to monitor his or 
her own health. Groves et al. (2013, p. 4) further mentions that governments are allowing 
private sector participants to be more involved in creating solutions that bring down 
healthcare costs and provide patients with more efficient and effective care. This gives 
businesses that have access to financial and knowledge resources the opportunity to 
innovate services that could transform and bring about positive change in the healthcare 
industry.  
 
The area of barriers to innovation has been explored in the context of US health 
organizations, where it has been identified that one barrier is the commonly narrow focus 
where patient care is the first priority and the fact that health organisations have to rely 
on other organizations’ economic support in order to survive. This since innovations such 
as big data solutions commonly are overlooked for the purpose of more important 
priorities in that industry environment (Phillips & Garman, 2006 p.479). In Sweden the 
government is the main benefactor of healthcare delivery, meanwhile in the US the 
insurance companies play a vital role. The government as the benefactor, as well as the 
customer, could for example create a dilemma for how organizations in the future can 
introduce big data solutions for preventive healthcare that are financially sustainable. At 
the moment there exists a gap in the literature on big data in the Swedish healthcare setting 
and how revenue can be generated from such solutions. This paper, therefore, aims to 
explore how organisations can offer and develop big data solutions within the Swedish 
healthcare system, and how such solutions can become financially sustainable through 
revenue generation.    

1.1.2 Research Gap 

The studies and literature that are out there today and involves big data in healthcare, have 
been done in countries that are considerably different from Sweden (Phillips & Garman, 
2006; Kupwade & Seshadri, 2014). This means that even though such research provides 
helpful indicators for big data in healthcare, the environment of the Swedish healthcare 
system and its compatibility with big data, remains unexplored.  Much of the existing 
research has suggested that there is great opportunity in integrating big data in healthcare. 
However, there has not been any signs in research that such advances are being made in 
the Swedish healthcare system. Why that is one can currently only be speculated. Hence 
there is an interest in exploring big data in the context of the Swedish healthcare system 
and how revenue can be generated in that context.  
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1.2. Research Question 

Taking the gap identified into consideration, as well as the problem stated in the section 
above this thesis aims to answer the following research question: 
 
How could big data solutions operating in the Swedish healthcare system generate a 
revenue? 
 
This question will be answered by exploring the current environment in the Swedish 
healthcare system in relation to big data. This will be done in order to uncover potential 
sources of revenue, and hence what revenue models that are potentially interesting and 
thus how big data could generate a revenue. This will be done by collecting primary and 
secondary data in order to gain a better picture of the Swedish healthcare system and its 
compatibility as well as of the environment that it can offer big data solutions. Hence the 
intention is to hold interviews with people knowledgeable in the area of big data and the 
Swedish healthcare system in order to attain relevant and applicable information. The 
questions to be asked and the structure of the interview will be of an open nature since it 
is a rather new field and the researchers want to make sure that there is space for 
unforeseen information to be brought up as it may provide important insights. The 
questions asked respond to two out of the three themes found in the research question in 
order to maintain relevance. These themes are big data, Swedish healthcare and revenue.  

1.3. Research Purpose 

At the moment the way in which the healthcare industry in Sweden is governed, how it is 
structured and how it is regulated could make it challenging to pursue revenue from 
innovations developed for governmentally connected institutions. One of the main 
barriers to this is deemed to be the fact that the government covers the majority of the 
healthcare costs, and the patients a considerably small amount. This essentially means 
that the Swedish healthcare system is funded by the government and, thus, operates on a 
rather strict budget with the primary goal of providing healthcare by treating the ill. In 
addition, there are set procedures that affect the ability for companies to sell directly to 
hospitals as an end customer, namely the public procurement process that exists in 
Sweden which is a product of the governance. There is much potential, as seen in the US, 
where big data has led to cost savings and the saving of more lives in hospitals and 
primary care facilities (Raghupathi & Raghupathi, 2014 p.7-8). According to studies such 
as Raghupathi and Raghupathi (2014 p.7-8) that has reported on the success of using big 
data in other healthcare systems and the great opportunities researchers have identified in 
using it (Bates et al., 2014, p. 1123), it has been suggested that there might lie value in 
integrating big data into the Swedish healthcare system as well. However, there is a lack 
on research that explores how big data can be financially sustainable in untraditional 
business contexts. 
 
Thus, this research where revenue generation in the Swedish healthcare system for big 
data solution will be explored ought to have importance and hold relevance to realising 
how companies can make themselves profitable in a traditionally rather unprofitable 
system and what factors that have to be taken into consideration in doing so. In previous 
research there are a number of strategies that could be employed in order to generate a 
revenue, however the challenge is realising how the respective strategies and big data 
would relate and fit into the environment they are intended for, that is the Swedish 
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healthcare system. Thus, the purpose of this research is to explore how big data solutions 
can generate revenue in the context of the Swedish healthcare system.  

1.4. Delimitations 

This study will focus on the Swedish healthcare industry in general but more specifically 
on the county of Västerbotten, for the purpose of convenience and access to research 
participants. This means that the research will be rather limited in terms of application 
since the result will only be relevant for the specific region. However, considering the 
fact that the regions in Sweden is governed by the state one could expect the study to 
provide interesting insights and points to the other regions in Sweden as well.   
 
Another conscious delimitation made to this study is the choice of what aspect to look 
closer on. That aspect is on environment, which in this case is the swedish healthcare 
system. This in order to understand how it works and how it operates, and how it could 
and can facilitate big data solutions in order to realize how revenue can be generated. This 
means that other possible areas that could have been interesting to explore further such as 
the possible sources of revenue stream that could be: the hospitals both private and public; 
the innovators, that are the private companies and research clinics; nor on the patients that 
are possible end-users of a big data solution will be the focus of this study. Instead the 
focus lies on the context and thus people with expert on big data and the Swedish 
healthcare system are individuals of interest Unfortunately the delimitations of focusing 
of region Västerbotten as well as the specific individuals viewed as interesting heavily 
delimits the future applicability of the results generated from this study. However, as 
previously mentioned the relevance of the topic and the reality of the regions being 
governed by the same organ indicates that this study might hold relevance in the sense 
that it is an up-and-coming topic and since it was one in the context in swedish healthcare.  
For this reason, the findings of this research could have a positive impact on such 
healthcare systems as implementation of big data solutions that aid care could result in 
improvements in the general health of the population as well as in improvements of the 
overall operative processes in healthcare. Additionally, when considering the bigger 
picture, by improving healthcare on a national level, healthcare can lead to favourable 
economic outcomes including increased productivity and output (Lindström et al., 2018, 
p. 488).  
 
These delimitations were made consciously by the researchers in order to narrow down a 
very complex and relatively unexplored topic. As a result of this a smaller applicability 
and transferability of the results is expected, though the belief and intention is that the 
results will provide indications and guidelines for future researchers in the field.  
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2. Theoretical Frame of Reference  
This chapter presents the theoretical ground upon which the research in this paper is 
conducted. It aims to provide the reader with sufficient and useful knowledge about 
previous research done in the field and how it relates to the study that this thesis will 
conduct. The outline of the chapter is as follows. It consists of three main elements 
essential to the topic of the thesis. These are (1) Big data, (2) The Swedish healthcare 
system, and (3) Revenue models. These respective blocks consist of relevant theories, 
models and concepts that seeks to lay the basis from which the research conducted will 
be launched.  

2.1. Big Data  

Big data is a phenomenon that has drawn the attention of professionals from various fields 
since the early 2000s. The value that big data can offer to medical, commerce and social 
science fields has encouraged much research over the years that has helped to further 
define big data and its operational properties. The use of information technologies and 
data in general is not a new phenomenon, however, the amount of data available has 
previously not been possible to capture and use due to the lack of well-advanced 
technologies. In recent years, technological advancements have made it possible to 
capture, process and analyse more data and at a greater speed. This means that more useful 
information is made available for professionals and private individuals to use for various 
purposes in their daily lives. In this section we will introduce the concept of big data, its 
building blocks and how big data is used to create value. 
  
The concept of big data is relatively new, hence the scope and parameters of it are still, 
to an extent, indistinct. Big data has been used to describe sets of data and analytical 
techniques in applications that require advanced data technologies as a result of their size 
and complexity (Chen, Chlang & Storey, 2012 p.1171). As opposed to just the data itself, 
big data has also been described as the technology behind the output that we see today in 
the form of targeted advertising based on preferences, or another example being the 
ability to measure the effectiveness of one’s activities. Shin (2015 p.845) makes a 
suggestion that there is a misconception that big data is often perceived as the outcome 
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of the process, instead of the process itself. However, Shin (2015 p.845) also proceeds to 
suggest that big data is not just technology, but rather a phenomenon whose development 
should be focused on integrating data with social and cultural environments. One could 
argue that this integration is visible in society today. Every day, humans interact with 
some sort of device connected to the internet which allows us to complete daily tasks 
seamlessly. These interactions are an example of how big data can add value to society. 
This value is created through different stages of the process which could differ depending 
on the content, context and the way in which the data is intended to be used. 
  
The definition of big data is relatively straight-forward, however, it can vary depending 
on the author defining it. Eynon (2013 p.239) defines big data as data that is too large to 
be processed by standard database software, suggesting that big data requires more 
advanced technologies in order to achieve the desired outcomes. This definition of big 
data is supported by Hashem et al. (2015 p.101) who argue that the term big data is used 
to make reference to the increase in the volume of data that cannot be processed and 
analysed with the use of more traditional database software. These authors further define 
big data as “a set of techniques and technologies that require new forms of integration to 
uncover large hidden values from large datasets that are diverse, complex, and of a 
massive scale.” (Hashem et al., 2015, p. 100). This definition of big data brings to light 
the value-adding quality of big data which is central to the topic of this paper, as this value 
is the basis from which business models and revenue streams are determined.  

2.1.1. The Properties of Big Data 

There are three unique characteristics that have been used widely to describe big data, 
namely, volume, variety and velocity (Hashem et al., 2015). As already mentioned, 
volume refers to the fact that big data are numerous. According to EMC Education 
Services (2015) the data that currently exists could amount to billions of rows and 
millions of columns. Variety means that big data is composed of different kinds of data 
and data formats, as a result of it being collected from many different sources, such as 
mobile devices, sensors, machines and social networks etc. Big data is often categorised 
into structured, semi-structured and unstructured data, where “(I) structured data refers to 
data which contains a defined data type, format and structure, (II) semi-structured data 
refers to textual data files which have a discernible pattern that enables parsing and (III) 
unstructured data refers to data that has no inherent structure” (EMC Education Services, 
2015, p. 6). The velocity of big data refers to the speed at which data is created and grows 
(Hashem et al., 2015 p.101). While these three Vs are the basis that most authors believe 
are the defining characteristics of big data, Gantz and Reinsel (2011) suggest that there is 
a fourth V to add to the characteristics of big data. Value is a characteristic of big data 
that comes from the technology’s ability to extract value from the vast amounts of 
information, through processing and analysis. Additionally, in order to understand its 
characteristics, big data are classified into various categories. These categories are formed 
according to classifications based on data sources, content format, data stores, data 
staging and data processing (Hashem et al., 2015 p.103). According to Hashem et al. 
(2015 p.101) value is the most important characteristic of big data. This value that is 
created is what we experience as individuals when we, for example, receive preference 
related advertising or tips, or when we are able to gather knowledge about any topic when 
we search the internet. The use of big data in the healthcare industry has the potential to 
create a great amount of value for patients, medical practitioners, hospitals as well as 
governmental institutions. 
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2.1.2. Big Data in Healthcare 

This study focuses on big data in healthcare which can be defined as:  
 
“Big data in health encompasses high volume, high diversity biological, clinical, 

environmental, and lifestyle information collected from single individuals to large 
cohorts, in relation to their health and wellness status, at one or several time points” 
(Auffray et al., 2016, p. 2). 
 
The role that big data plays in improving care is a topic which has gained some attention 
in the last couple of years. This role has been the subject of both tangible examples as 
well as future predictions and recommendations concerning big data in healthcare 
(Kupwade & Seshadri, 2014; Raghupathi & Raghupathi, 2014). Raghupathi and 
Raghupathi (2014 p.7-8) brings up successful cases of big data in US healthcare and 
provides necessities as well as challenges needed in order to achieve that. Meanwhile 
other researchers mention the possibilities that lies in big data for healthcare and what it 
could lead to (Kupwade & Seshadri, 2014 p.762). 
 
Big data could allow healthcare to be more patient- centered and proactive (Chawla & 
Davis, 2013 p.662). Technological inventions that track certain aspects of an individual’s 
health have made it possible to collect data that can build a profile about the general 
condition of an individual’s health (Murdoch & Detsky, 2013, p. 1351). Big data is a 
collection of this knowledge and it can for example be made available to individual 
consumers, as well as healthcare practitioners, in order to monitor the general health of a 
patient and to prevent serious illness or diseases. A number of authors have mapped out 
scenarios of how big data could be used for preventive healthcare, of which making 
predictive analyses based on previously collected data is an example (Bates et al., 2014, 
p. 5). A challenge that arises with preventive healthcare is determining how it is financed 
or how companies that offer solutions for preventive care can generate revenue and, thus, 
profit from big data. The same goes for other big data solutions as simple as analytics for 
improvement of processes (Raghupathi & Raghupathi, 2014 p.9), the challenge of how to 
develop the solution in the first place, and then how to make it profitable remains. In a 
public healthcare system like Sweden’s where patients absorb a minimal amount of the 
cost of healthcare and the governments to a great extent fund it, it is relevant and 
interesting to research how the value that is created by big data solutions can be captured 
through revenue generation. This could be useful since financial incentives can be a driver 
behind innovation. Additionally, researchers often innovate solutions to social problems, 
however, often lack the business knowledge and acumen to transform these innovations 
into viable and financially sustainable businesses. The findings in this study could, 
therefore, have positive implications or value for researchers in helping them to 
understand the commercialisation possibilities and the circumstances around big data in 
the Swedish healthcare setting.  
 
When one thinks about the amount of data that we generate as humans through our daily 
activities, it is astounding. In reference to medical and health-related data, activities such 
as eating, commuting to and from work, exercising, sleeping and even resting can be 
captured, processed and analysed to give us useful statistics about our lifestyles. There 
are millions of people around the world, of whom a large proportion own smart mobile 
devices which can track such data. Through the use of big data technology medical 
professionals can gain access to this information and use it to improve the general health 
of the public by preventing diseases and hospital admissions, amongst other things. In 
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addition, data collected from activities such as gene sequencing and medical imaging 
today, could have a significant and positive impact on the future of medicine (EMC 
Education Services, 2015). It is important to mention that while the amount of data 
created is growing, the cost of processing and analysing data is continuously dropping. 
The implication of this is that big data is now more accessible as the financial barrier has 
been lowered, and opportunities to extract value from this data are increasing. The ability 
to use the data in a way that is unique and in a way that creates value for the end user, can 
be the competitive advantage on which a business builds its revenue model.  

2.1.2.1. Big Data in The Swedish Healthcare system 

According to Lindström et al. (2018, p. 488), the Swedish healthcare system has 
undergone changes in the last ten years. It is only recently that healthcare delivery has 
been decentralized among the different counties and private practitioners have now been 
allowed to offer their services. Patients now have the choice to decide where they would 
like to receive their primary care. There are regulations in place that ensure that the quality 
of healthcare provided is high regardless of where it is received from. The introduction 
of private practitioners into the healthcare system was a strategic decision made by the 
new government in order to increase the accessibility and quality of healthcare in the 
country (Lindström et al., 2018, p. 488). Clinician reimbursement for providing 
healthcare services can vary between the different regions and may vary depending on 
whether it is private or public healthcare, however, it is mostly determined by capitation, 
which is an annual sum allocated to each individual living in the country, and fee-for-
service compensation. Pay - for - performance reimbursement only accounts for a fraction 
of the overall system. These are factors that need to be taken into account by businesses 
when they are developing revenue models for big data systems in the Swedish healthcare 
system, because these methods of reimbursement for healthcare providers may affect the 
financial resources available to these facilities to purchase and use these big data 
solutions. 
 
The number of outpatient visits to a doctor or secondary care is lower in Sweden 
compared to other European countries. As mentioned earlier, this may be due to a lack of 
access to this kind of care (Lindström et al., 2018, p. 493). The lack of continuity also 
appears to be an issue in the Swedish healthcare system that can lead to more readmissions 
and visits to the emergency room. Considering this information, it is clearly visible how 
big data could play a role in improving the general state of the Swedish healthcare system. 
By increasing access to doctors through the possibility of remote consultations or “digital 
doctors” and by improving continuity by enabling constant interaction between patients 
and their health information, big data could lead to a more effective and efficient system. 
When considering value creation in business models these could indeed be regarded as 
starting points from which businesses in healthcare can start to build value propositions. 
 
Research on the use or presence of big data in the Swedish healthcare system is limited. 
This may be an indication of a limited use of big data in Swedish healthcare. This is an 
interesting fact considering that Sweden is amongst the countries that spend the largest 
amounts of money on IT expenditure per capita in the world (Rusu, Huang and Rizvi, 
2008, p.109). Even though it cannot be determined if big data per se is used within the 
Swedish healthcare system, it is evident that, to some extent, there has been an integration 
of IT into the system. Rusu et al. (2008, p.110) argue that IT and IT strategies are not only 
beneficial for commerce, but also for organisations operating within the public sector. 
These benefits could include increased efficiency, improved patient-healthcare provider 
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relationships, reduced costs and a general improvement in public health. However, 
according to Rusu et al. (2008, p.109) the introduction of IT into the Swedish healthcare 
system has in fact slowed down efficiencies. The authors suggest that this is as a result of 
the differences in the IT systems which have been implemented in the different counties 
or regions, which have failed to integrate with each other properly. In Sweden, the 
utilization of IT is primary care is visible in the use of electronic health records which 
make it easier to track the history of a patient’s health within a particular region, as well 
as the ability to easily find information about your personal caregiver and in some cases 
book appointments online. However, there is much more that could be achieved by 
integrating more advanced IT, therefore, more investment is needed into technologies that 
would make the system even more efficient. In order to explore and create a better 
understanding of the extent to which and how big data is used in the Swedish healthcare 
system, this theme is expanded further on in this paper through discussions with experts 
in the field.  

2.1.2.2. Big Data Barriers in The Swedish Healthcare Industry 

There are, however, reasons why big data has not played as big a role as it should in the 
healthcare delivery system and some of these reasons are in relation to issue of patient 
data protection. The protection of personal data has been an issue of high importance in 
the European Union (EU) during the last couple of years. Personal data on consumers is 
a powerful tool that companies can exploit for the purposes of marketing and business 
development strategies, and access to such data can be used by companies to achieve a 
competitive advantage (European Commission, 2019). The kind of data which is usually 
collected relates to the population demographics such as age, gender, occupation, as well 
as more behaviour related data such as purchasing activities, social media activity and so 
forth. All this information combined can help companies to determine the preferences of 
their target groups, allowing them to tailor their products, services and pricing strategies 
to best fit that target group. From a business perspective, big data allows for increased 
effectiveness and companies are able to see better returns on their investments in 
marketing and promotional efforts, for example. From a consumer’s perspective, 
however, this technology has not been as well embraced as many people fear that their 
privacy is being infringed upon by companies.  
 
Considering the privacy issues that exist, there is one prominent barrier and that is the 
General Data Protection Regulation that recently has been enforced within the EU, adding 
some much-anticipated changes to the previous EU data protection rules. The goal and 
purpose of this regulation is to ensure the safety of the data of the union’s citizens and to 
standardise the rules for all companies across the EU. This regulation allows people the 
opportunity to have better control over their own data and it levels the playing field for 
companies (European Commission, 2019). The regulation clearly states the actions that 
individuals can take to protect their personal data and informs individuals of the rights 
that they have with regards to the protection of personal data. Similarly, GDPR clearly 
informs companies and public entities about the law and protocols to be taken in order to 
ensure the security of people’s data. The data protection law applies to entities which 
collect personal data as part of the activities of their branches established in the EU and 
it also applies to companies established outside the EU offering goods or services to or 
monitoring the behaviour of individuals in the EU. As one of these entities there several 
key rules that need to be taken into account when handling personal data. In general, these 
rules address the issue of how personal data should be processed in a manner that is 
transparent and lawful. This includes rules that relate to consent, communication with the 
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individual, how much data personal can be processed, how long the personal data can be 
stored for, the uses of this data and security measures to be taken to protect this data.  
According to the European Commission (nd), these are the rules that apply when 
considering what data can be processed and under which conditions: 
 

● Personal data must be processed in a lawful and transparent manner 
● There must exist specific purposes for processing the data and these purposes 

should be clearly communicated to individuals 
● Only the personal data which is necessary to fulfill this purpose should be 

collected and processed 
● Personal data cannot be used for purposes other than the original purpose of 

collection 
● Data should not be stored for longer than necessary for the purposes for which it 

was collected 
● Appropriate technical and organisational safeguards should be installed in order 

to ensure the security of the personal data  
 
Data protection becomes increasingly important when handling patient health data. 
Health data is considered by the EU to be sensitive personal data and is, therefore, subject 
to more specific processing conditions according to the regulation and further conditions 
may be enforced by national law with regards to genetic, biometric and health data. 
According to the European Commission (nd), the specific conditions to be met for 
processing sensitive data according to the regulation that are relevant for this paper 
include:  
 

● The explicit consent of the individual is obtained 
● An EU, national law or collective agreement requires that your organisation 

complies with its rules and obligations, as well as those of the individual, in the 
fields of employment, social security and social protection law 

● The vital interests of a person, or a person physically or legally incapable of giving 
consent, are at stake 

● The personal data was manifestly made public by the individual 
● The data is processed on the basis of substantial public interest on the basis of EU 

or national law 
● The data is processed for the purposes of preventive or occupational medicine, 

medical diagnosis, the provision of health or social care or treatment, or the 
management of health or social care systems and services on the basis of EU or 
national law or on the basis of contract as a health professional 

● The data is processed for reasons of public interest in the field of public health on 
the basis of EU or national law 

● The data is processed for archiving, scientific or historical research purposes or 
scientific purposes on the basis of EU or national law 

 
Data privacy policies have been put in place to help protect consumers from unknowingly 
sharing their data with third parties. Data privacy policies have given some power back 
to consumers by enabling consumers the ability to control which data is shared with 
various parties and how this data is intended to be used (European Commission, 2019). 
When creating big data solutions for healthcare these are important points to consider. 
Data privacy regulations may be a hindrance to the livelihood of businesses whose main 
operations rely on the amount and quality of data that can be captured and processed. It 
consequently becomes increasingly important for businesses to conduct a thorough 
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market analysis in order to determine if their target groups are willing to share data, which 
kind of data they are willing to share and with whom. Patient health data is incredibly 
private and personal information. Therefore, big data solutions developed using this type 
of data need to offer a service and value proposition that does not infringe on the rights 
of individuals, as well as offer value that will encourage users to willingly share their 
health information with the platform. In addition, these regulations are taken into account 
when national laws are created, therefore, Swedish regulators are bound by these rules 
when they are writing the laws govern big data usage within the country.  
 
The topic of data security and privacy in healthcare has been brought up and discussed 
by previous researchers and these are terms commonly used when talking about threats 
and barriers to the implementation and usage of big data technology in healthcare 
(Raghupathi & Raghupathi, 2014, p.9). On the other hand, Kupwade and Seshadri (2014, 
p.764) highlight that as big data is given space in healthcare the most vital components in 
driving its implementation and the development of technologies forward are patient 
security and patient privacy. It, therefore, appears to be that in order for big data solutions 
to be well adopted into healthcare systems it requires that regulations with regard to the 
processing of health data are followed, however, this could also be a hurdle to 
organisations that wish to develop these solutions. Interestingly, ways to overcome the 
barriers of privacy and security are mentioned to be something as simple as 
anonymization prior to analytics, and privacy preserving encryption schemes (Kupwade 
& Seshadri, 2014, p.764).  
 
Another barrier to the integration of big data solutions in healthcare identified in previous 
research is the need for the data to be structured to the degree to which it can be stored, 
collected and analysed by a machine in order for it to offer value (Raghupathi & 
Raghupathi, 2014, p.4). This could be a concern if one considers the history of healthcare 
and how data has been unstructured in the past. Healthcare has been known to be 
unstructured in using data and in operating fundamental administrative systems such as 
medical records, prescriptions and radiograph films. An environment such as this is not 
ideal when one wishes to implement big data solutions in healthcare (Raghupathi & 
Raghupathi, 2014, p.4). In addition to the criticism and the barriers mentioned by 
Raghupathi and Raghupathi (2014, p.4) there are some key functions that are argued to 
be vital in order for big data to work in healthcare. These functions are scalability, 
availability, ease of use, quality assurance and privacy and security enablement. Even 
though these functions are perceived as crucial, it could be argued that they also 
complicate the integration of big data into the healthcare system (Raghupathi & 
Raghupathi, 2014, p.8-9).   

2.1.2.3. Artificial Intelligence in Healthcare 

When discussing big data, one cannot exclude or ignore the discussion about artificial 
intelligence (AI). Dilsizian and Siegel (2014 p.426) describe artificial intelligence as an 
area of study of the development of computer systems to behave in human-like thought 
processes. AI is enabled by big data analytics as computers learn based on historical data 
that is created, captured and analysed. Jiang, Jiang, Zhi et al. (2017 p.236) suggest that 
the application of AI in healthcare is inevitable. Though the authors do not believe that 
AI will completely replace physicians in the foreseeable future, they do believe that AI 
will help clinical physicians make better decisions and diagnoses. In addition, the authors 
believe that AI could replace human judgement in certain functional areas such as 
radiology. Dilsizian and Siegel (2014 p.426) have similar sentiments in that they suggest 
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that AI will serve in a complementary role to human decision-making. The authors also 
suggest that, as a result of the increasing patient load and the increasing demand for 
documentation and integration of electronic health records, the application of AI in 
healthcare can be expected in the near future.  
 
An important advantage of the use of AI in healthcare is the fact that AI is free from bias. 
According to Dilsizian and Siegel (2014 p.427), physicians are susceptible to biases 
which can lead to diagnostic errors with fatal consequences for their patients. These 
include biases, or cognitive errors, such as anchoring bias, framing bias, availability bias, 
satisfaction of search and premature closure. Diagnostic errors are considered a larger 
problem than medical errors, however, with the use of AI in the diagnostic process the 
number of incorrect diagnoses could be reduced, resulting in fewer patient deaths and 
reductions in healthcare costs (Dilsizian & Siegel, 2014 p.426). The application of AI in 
healthcare could also assist in bringing down healthcare costs by reducing the amount of 
unnecessary tests done, decreasing the differences in healthcare between countries and by 
reducing the amount of hospital admissions and the amount of days spent in hospital care.  

2.2. Business Model and Revenue Generation 

Big data can as many other opportunities businesswise be missed if it is not properly 
embedded in activities and strategies to bring it to market. One commonly used concept 
that include explanation of those activities, tools and strategies is “business model”. 
 
“Business model” as a concept has been interesting for quite some time and even though 
it has not always been referred to or known as a “business model” by name, it has been 
recognized that there are articles published as early as in 1957 where elements seen as 
central in a business model today are discussed (Bellman et al., 1957; Wirtz et al., 2016). 
In 1957 Bellman et al. referred to it as a “business game” and saw it as an operative plan 
for a business where focus was on spending, money and solving issues and problems that 
arose. Despite the fact that money and planning are central in articles discussing business 
models, the view of the concept has been broadened since then (Osterwalder et al., 2010; 
Wirtz et al., 2016). Some researchers say that even though there is somewhat of a common 
agreement of the usage of a business model there is to date no clear business model 
concept and that the literature that surrounds it is heavily fragmented (Wirtz et al., 2016, 
p.37). Despite the lack of a common definition of the concept this paper will adopt the 
following “business model” definition formed by Osterwalder et al. (2010, p.14). 
 
“A business model describes the rationale of how an organization creates, delivers, and 
captures value” 
 
Even though the concept has been under development for a long period of time the 
intensity in the research concerning the concept surged in 2002 when e-business was 
introduced and required business to forgo the traditional business models (Wirtz et al., 
2016, p.48). E-business meant that there was a need to discover and explore new ways to 
structure the activities and execute them. Considering that the view on “business model” 
as a concept is not yet uniformed and there exists no consensus, it might not be too 
surprising that the opinions regarding components and building blocks vary depending 
on what articles and what type of research one reads (Bellman et al., 1957; Osterwalder 
et al., 2010, p.16-17; Wirtz et al., 2016, p.42). 
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The components or building blocks vary depending on the type of research, the articles, 
and when they were written. Earlier, there was a clear focus on the economic aspect of 
the business where profit, revenue generation and cost were at the centre (Bellman et al., 
1957). Since then there has been a shift towards realizing the importance of other 
components central to the problem solving of issues and seizing of opportunities. Wirtz 
et al. (2016) recognised commonly used components after having conducted a systematic 
literature review of previously published research in the field. Those were strategic, 
consumer and market, and value creation components. Other experts in the field have a 
more including view of what is considered to be central in a business model and suggest 
that customer segment, customer relationship, channels, value proposition, revenue 
streams, cost structure, key resources, key partnerships and key activities should be 
included (Osterwalder et al., 2010, p.16-17). Even though the important components 
mentioned by these professionals (Osterwalder et al., 2010, p.16-17; Wirtz et al., 2016, 
p.42) differ at first sight. Both of them include the importance of what Bellman et al. 
(1957) emphasised as an important consideration and that is the economic part of the 
business. Wirtz et al. (2016, p.41) recognises it in the sense that the revenue model is seen 
as essential to fully comprehend the market and customer component of the business 
model, and Osterwalder et al. (2010, p.16-17) mention both the cost structure and the 
revenue model to be building blocks upon which one should build a business. 
 
As indicated in research done by Wirtz et al. (2016, p.47) e-businesses required business 
models to change and adapt to the new setting that it was being placed in. One could 
suspect that big data could have similar effect considering the opinions expressed by 
Loebbecke and Picot (2015 p.153) where they indicated that the transformational 
characteristics of digitalization and hence big data possess. They therefore say that 
industries and business need to realize this since it will prompt changes in the business 
context and in business models (Loebbecke & Picot, 2015 p.153). Steinberg, Horwitz and 
Zohar (2015 p.913) discussion and assumptions are in line with Loebbecke and Picot 
(2015 p.154) with regards to the necessity for change in terms of building blocks around 
a new service based on data. Though they go even further with this and specifically look 
at the changes and thus considerations needed in healthcare and not in industries generally 
as Loebbecke and Picot (2015) did. The seven building blocks and hence considerations 
the authors claim that an organization entering the “new industry of health” as they refer 
to it are:  
 

● Product - This element adheres to determining what the product will be and in its 
core what value and what benefit that it delivers to the customer/user.   

● User/customer - This element looks to determine who the intended customer is 
that is who will be paying for it and also who is the user of the system since they 
are not always necessarily the same.  

● Data - This element is suggested to be important since it will guide the 
organisation in deciding and realising what data to collect and what data to be 
delivered in through the product.   

● Validation - This element takes a closer look on how the actual effect of the 
product can be demonstrated to the users and customers in order to make them 
realise the full value and benefit that it offers.  

● Technology - This element considers the actual form that the product should take. 
This involves making decisions such as if it is to be a platform or a device for 
example.  
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● Delivery - This element looks closer on how the product is to be presented to the 
customer and to the user. That is through basically deciding through which 
channel to reach the parties based on the value and benefit that they intend for the 
product to generate.  

● Economic model - This element takes a closer look on a concept that is especially 
interesting for this thesis and that is how the organisation in tend to make money 
out of the product. This particular element will be further discussed and elaborated 
in the “revenue” section below.  

 
All of these building blocks are deemed to be interesting for the reason that the research 
conducted by Steinberg et al. (2015 p.913) was done in healthcare. Thus, it provides 
indicators of factors that might be relevant in Swedish healthcare as well. This as the 
environment the Swedish healthcare system provides for big data solutions is regarded as 
interesting in this thesis.  As a result, the factors are argued to be of relevance. In addition, 
the research had a strong connection to building blocks in previous and more traditional 
business models. It should however be mentioned that the building block that is of special 
interest in this thesis is the economic model. Though as it appears Steinberg et al. (2015) 
believes that the economic model cannot be discussed independently but is connected and 
dependent on the other elements. For this reason, this thesis has chosen to include them 
all.  

2.3. Revenue Models 

Revenue generation as a concept can be found frequently in previously published 
literature relating to business models (Bellman et al., 1957; Dubosson-Torbay, 
Osterwalder & Pigneur, 2002; Osterwalder et al., 2010, p.30; Steinberg et al., 2015 p.913; 
Wirtz et al., 2016, p.42). Revenue, and thus revenue generation is thought to be achieved 
through successfully translating the value that a firm offers to their customers into money 
(Dubosson-Torbay et al., 2002). Revenue generation is in the case of this thesis closely 
linked to revenue model which is argued to be one of the main pillars of a business model. 
This association is done on the basis of revenue model being an idea of what revenue 
streams are available, and the revenue generation being about in what ways revenue can 
be generated based on the value that is offered (Osterwalder et al., 2010, p.16). Hence 
revenue generation, that is where the revenue comes from, and revenue model, that is 
what streams, or mode that revenue comes from, are deemed to closely linked as will be 
exemplified in the definition of a revenue model further down in this section (Amit & 
Zott, 2001, p.515). Revenue generation is further argued to be the product of successfully 
offering value to customers (Osterwalder et al., 2010, p.16). Hence a core component in 
revenue generation is identified to be value offering, meaning offering significant value 
to the customer in order to gain their interest, and for them to actually utilize what is 
offered.  The idea of success fully offering value to the right customers are in line with 
the building block for “new industry of health” identified by Steinberg et al. (2015 p.913) 
in the previous section of this thesis. It stenghtens the choice of including value offering 
as a vital component of revenue generation. In addition, it indirectly includes the product 
and user/customer building block as well as it emphasises the importance of determining 
value on product and offering it to the right segment considering the value and product 
that is being offered.  
 
The tendency in this field of revenue models is to talk about it in relation to business 
models. Moreover, it is often used interchangeably with the concept of the economic 
model in which costs are often taken into consideration quantified (Morris, Schindehutte 
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& Allen, 2005 p.726). What exactly a revenue model is and where it belongs has been 
discussed quite some time. As mentioned, it has often linked to business models, and as 
business models have been a research topic for many years a great deal of literature exists 
on it. In 1996 Michael Porter identified business models as part of a profit formula 
together with cost structure and margin model (p.60-62). That is, the contribution needed 
from the revenue model and the cost structure to make a profit. Thus, one can argue that 
Michael Porter viewed revenue and cost as the big overarching concept and that he 
thought of the business model to fit in under them. This view is not commonly seen today. 
In recent literature and research revenue generation is on the contrary placed underneath 
the concept of business model and viewed as a building block in the construction of a 
business model (Osterwalder et al., 2010, p.16-17). Porter further argued that the 
definition and purpose of a revenue model was as simple as how much money the service 
essentially will bring in, and that it is to be realized through taking the volume, that is the 
market size or revenue streams, multiplied by the price of the service (Porter, 1996, p.60-
62). 
  
There is a great deal of opinion on what a revenue model actually is and thus how it is 
defined. As with many concepts the definition of a revenue model varies depending on 
the context in which it is discussed and for the sake of clarity this will make use of the 
definition by Amit and Zott (2001, p.515) of the revenue model: 
  
“A revenue model refers to the specific modes in which a business model enables revenue 
generation.” 
  
The definition above clearly identifies the relation between revenue generation, which is 
a central theme in this paper, and the concept of revenue model. Revenue models are 
known to often have multiple revenue streams, which are the sources from which revenue 
is generated (Porter, 1996 p.60-62). This means that the service is of value and is offered 
to more than one customer segment. For this reason, it is relevant to understand that 
different customer segments have different needs and problems that the service aim to 
satisfy and solve, and thus offers different types of value to different segments. 
Osterwalder et al. (2010 p.30) identifies two different sets of revenue streams which are 
transaction revenues, i.e. one-time payments, and recurring-revenues, i.e. when payments 
are made continuously. Providing an insight into these two different types of revenue 
streams is considered important since it strongly correlates to the potential a big data 
solution could have in generating revenue. Further, it is argued that the revenue streams 
in a revenue model are interrelated, that is that the business model the revenue model 
corresponds to is dependent upon all of the respective customer segments in order for the 
service to work (Schüritz et al., 2017, p.5351). 
 
Revenue models have until this section been identified commonly, and not in relation to 
a specific niche of service or product. To maintain relevance to the subject being 
investigated in this thesis it is thus of particular interest to look closer on literature relating 
to revenue generation and factors that might be of importance in securing revenue from 
big data in healthcare. As it appears however there is very limited research and literature 
that involve all of those three themes. Revenue models have however been examined in 
relation to data-driven services (Osterwalder et al., 2010 p.31-32; Schüritz et al., 2017), 
though even such a niche remains rather unexplored. The revenue models found in 
previous literature are generally placed in a business context. This means that the research 
takes place either in a traditional environment or in a more modern environment such as 
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e-commerce and social platforms where much emphasis is put on making money (Amit 
& Zott, 2001; Wang et al., 2005; Enders et al., 2008; Osterwalder et al., 2010; Schüritz et 
al., 2017). The revenue model which is an aspect of what is being examined in this paper 
would therefore exist in a more complex environment, that is the healthcare system where 
the priorities are not to primarily make money. This could create some barriers not 
presented or considered in previous research relating to revenue models for data-driven 
services.  
 
There are several different types of revenue models identified in previous research and 
literature (Wand et al., 2005; Enders et al., 2008; Osterwalder et al., 2010, p.31-32; 
Schüritz et al., 2017). Among these one will find: asset sale, that is selling the ownership 
of a product; usage fee, that is when user or customer pay per time a product or service is 
used; Leasing, that is temporarily allowing someone to use a product or service for a fixed 
amount of time in return for a fee; Licensing, that is giving someone else access to use 
patented intellectual property in exchange for a licensing fee; brokerage fee, that is 
revenue generated from acting as a middleman between two parties making a business 
transaction; and advertising, that is revenue generated from allowing others to advertise 
through one own product or service (Osterwalder et al., 2010 pp.31-32; Schüritz et al., 
2017 p.5350); Subscription fee, that is continuously selling access (Enders et al., 2008; 
Osterwalder et al., 2010 pp.31-32; Schüritz et al., 2017, p.5352). These revenue models 
are in this case considered as relatively generic for business solutions as they are in their 
literature seen as standard ways by which any solution possible could generate a revenue. 
Considering the environment, that is the Swedish healthcare system which is the setting 
of the big data solution in this paper is place and the complexity it offers when it comes 
to identifying a revenue model for a big data service. It is argued that this industry which 
is considerably different from the industries in which previous revenue model research 
has taken place, make for an interesting and important focus in the research of this thesis. 
Though there is extremely limited information that could contribute to the understanding 
of the environment that a big data solution is to take place, there is some existing literature 
that exist around big data in other environments in relation to revenue generation.  

2.3.1. Revenue Models for Data-Driven Services 

The increasing amount of data that exist out there enable great opportunities for new 
business solutions and business models in many industries. Data have thus been argued 
to be relevant in two aspects when linked to the concept of business and that is through 
“data-as-a-service”, and “analytics-as-a-service”, whereas both are argued to be included 
in data-driven business models. Data-driven business models offer value by generating 
data, analysing it and group it together (Schüritz et al., 2017, p.5348). These type of 
business models are a relatively new phenomenon thanks to the increasing volume of data 
the last decade, though there is limited research done on it. These new business models 
are identified to have data as a key resource and to involve analytical tools to make usage 
out of the data (Schüritz et al., 2017, p.5349). Interestingly this can be connected to the 
possibilities and possible advantages that big data is said to have in healthcare of making 
processes and healthcare more effective through analytics (Kupwade & Seshadri, 2014, 
p.762).  
  
Schüritz et al. (2017, p.5351) identified four types of revenue models in their research 
that are branded as the most commonly used for data driven services in a business context. 
The following sections will further explain and elaborate on these different types of 
revenue models which are shortly described in table 1. 
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Table 1: Revenue models for data-driven services (Schüritz et al., 2017 p.5351) 

 

2.3.1.1 Subscription Model 

This first revenue model was identified by Schüritz et al. (2017 p.5352) to be the most 
common for start-up companies that offer data-driven services. The model was further 
mentioned by Enders et al. (2008) to be one of the most commonly used on social network 
sites, and by Wang et al. (2005) to be the most common model used in e-commerce.  Thus, 
it is evident that the model works in monay setting and thus is viewed as particularly 
interesting considering the multi usage of it across different industries something that 
opens up the possibility of a potential integration and usage of it in Swedish healthcare as 
well. The basic idea that this revenue model builds upon is that it offers a customer 
segment access to the service or a platform in return for them continuously pay fees for 
being granted access. Examples of such solutions in healthcare have not been found 
though there are some cases in other industries that can exemplify tangibly how this 
specific revenue could work in practise. Streaming service has hit the world with and 
revolutionised where and the way in which consumption of music, movies and series 
takes place. Essentially the customer pays a monthly fee in order to have access to a 
variety of different movies, series, music, audiobooks etc. Once they wish to cancel the 
subscription they solely have to give notice to the company and the last time they paid 
the subscription fee will be their last payment. The cancellation of subscription then 
results in that they no longer have access to the service offered. The subscription model 
offers a low initial engagement risk for the customers at the same time as it would provide 
a continuous and ideally a recurring revenue for the service (Steinberg et al., 2015 p.917). 
That means that the barrier in terms of usage from the consumer perspective could be 
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considered as relatively low which speaks for a high probability of attracting customers 
to trying the service.   
  
Subscription models can in itself be seen as a big revenue model that is known to have 
different models within itself. That means that depending on what model of the 
subscription a customer is interested in they will pay either a higher or a lower price. This 
can be achieved through introducing limitations to the service in terms of functionality 
where the features of the service will vary, and through volume where for example the 
number of devices which can be used to utilize the service simultaneously will vary 
depending on the model. In some cases, this type of revenue model offers a basic version 
which then is usually free, and then charge for additional features or greater volume 
(Enders et al., 2008; Schüritz et al., 2017, p.5352). It is argued that having a “freemium 
model” as it also can be called when basic features are offered for free will create a 
traction response where the users then will become paying customers as they realize the 
value of the service (Steinberg et al., 2015 p.917).  Hence there are several layers as one 
might call it to this specific revenue models that allows for differentiation and 
customization within it.  
 
This model is characterized by the necessity of having data that is up-to-date and correct 
since it is usually considered to be outdated within a short time frame meaning that it 
thrives in an environment where continuous data in a significant amount is a given. In 
addition, it is further said to provide benefits in the sense that the service can be updated 
thanks to the continuous data collection and analysis (Schüritz et al., 2017, p.5352). 
Furthermore, it is claimed that the model is dependent on that it succeeds to create a high 
unique value for the customer which they are willing then to pay for (Enders et al., 2008). 
However, that also means that there is a danger with this model since in some cases the 
customers are not willing to pay for it since they can find the same or similar information, 
value for free (Wang et al., 2005).  Furthermore Wang et al. (2005) pinpoints that the 
value in terms of convenience, and the frequency of usage are the main drivers to whether 
or not the customers are willing to pay for a service through subscription. This claim made 
by Wang et al. (2005) can translate into the willingness customers have to subscribing 
which is argued by Enders et al. (2008) to be essential for the model to work. This once 
again confirms the relation between value offering and choice of revenue model as 
important.  
  
Schüritz et al. (2017, p.5352) identified two ways by which the subscription model works 
for data-driven services. These were (1) though retrieving and analyzing data that exist 
and is created thanks to the service in order to be able to track, monitor and optimize 
performance, and (2) by collecting data that is generic and commonly available and then 
offer it to users. For the case of this thesis the first way is considerably more interesting 
considering that it involves more personalized data and aims for performance 
optimization, something that can be linked to the reasoning around a big-data solution for 
the Swedish healthcare industry. The first solution could be of particular interest 
considering that the healthcare has a lot of data and thus there might be a great deal of 
possibilities in analysing that data and putting it to use.  

 2.3.1.2 Usage Fee Model 

The second model is the usage fee model and is based on how often and how much the 
customer uses the service. This model is commonly associated with the volume feature 
found in the subscription model (Dubosson-Torbay et al., 2002; Osterwalder et al., 2010 
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p.31). That means that the more volume of a service that is consumer or used by the 
customer, the more they pay for it in usage fee.  In the study made by Schüritz et al. (2017, 
p.5352) it was found that the subscription model described above included features 
significant for the usage fee model. This means that in cases where there is a benefit for 
the customer in being provided with more data, or in cases where the data quickly 
becomes outdated, the usage fee model can be seen as applicable. Though the narrowness 
of the model result that it commonly does not work on its own, but rather complement 
other models such as the subscription model (Schüritz et al., 2017 p.5352). 

2.3.1.3. Gain-Sharing Model 

This third model suggest that revenue can be generated based on the benefit that the 
provider succeeds to offer to the customer. Thus, it is as suggested by the name of the 
model, a model that is dependent on the gain that the consumers get from utilizing the 
service (Schüritz et al., 2017, p.5353). Even though this model is identified as a way in 
which data-driven service can generate revenue it is also emphasised that this is not the 
context in which the concept of “gain-sharing” is commonly used. Instead one can find 
literature and research that consider this concept in relation to salary and compensation 
programs where the focus then is on the business relationship between a firm and their 
employees (Gomez-Meija et al., 2000 p.502). Even though this thesis does not include 
the business relationship between the firm and its employees, but rather focuses on the 
firm and their customers the research conducted by Gomez-Meija et al. (2000 p.502) can 
provide interesting and relevant information in the sense that they suggest two conditions 
under which this model is seen as favourable. The first one is in cases when employees, 
or in the case of this thesis the creators of the big data solution, have information about 
potential improvements to firm productivity, e.g. firms advertising in the big data solution 
or to hospital procedures and/or spending. The second one is when the innovators of the 
big data solution in this case have valuable information that they need assistance from 
parties that do not have the same information, but the skills needed in order to apply it to 
the big data solution for example (Gomez-Meija et al., 2000 p.502).  
 
This is interesting for this paper consider the reasoning that a big-data solution for 
healthcare could mean cost-savings for hospitals and making process more effective. For 
those reasons this model could be relevant when realising potential revenue models for 
big data solutions in the Swedish healthcare system. It should however be noted that for 
this revenue model to work efficiently and correctly the value that the service yields it is 
recommended that it should be able to be quantified and measured, since if not it will be 
difficult to determine the price (Schüritz et al., 2017, p.5353). 

2.3.1.4. Multi-Sided Revenue Model 

The last revenue model that was identified by Schüritz et al. (2017, p.5353) in their 
research regarding data-driven services was the multi-sided revenue model. This model 
exists when there is more than one revenue model and they are dependent on each other 
in order to work. Most often the two or more different types of revenue models offer their 
service to different customer segments (Schüritz et al., 2017, p.5353). This type of 
revenue model is common in settings online where there is a social engagement between 
parties and where the different parties have different interests and see different values in 
the service (Ender et al., 2008 p.207). In such cases multiple revenue sources is a 
possibility and thus the multi-sided revenue model.  
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This model is suggested that by collecting data and information from one customer 
segment and in that way establish a basis for creating an additional revenue stream. That 
is one example of how way multiple revenue streams can be generated. This type of 
revenue model has been utilized a couple of years and saw its upswing as 3G was 
launched (Panagiotakis, Koutsopoulou & Alonistioti, 2005 p.283). Seeing that 3G was 
used years ago and that 4G is currently used and 5G approaching, one can expect the 
possible revenue stream enabled by 4G and 5G in the future to at least maintain their 
stamp of being an eblar of multiple revenue streams when it comes to data-drive services. 
The additional revenue stream, or streams from an additional customer segment(s) is 
suggested to find value in the data collected from the first customer segment. Even though 
this model indicates the possibility of several revenue streams, this is not always the case. 
The service can for example be offered free of charge to one customer segment in return 
for them sharing their information and data meanwhile the other customer segment then 
ought to pay in order to access this information (Schüritz et al., 2017, p.5353). One 
possibility with this revenue model could be that if more than one customer segment 
where to find this service interesting it could mean that there is a potential for several 
revenue streams, which for the purpose of this study would contribute with valuable 
information. In addition, the Swedish healthcare system and primarily hospitals might 
benefit from being able to use something free of charge considering that they are heavily 
restricted by a budget. For this reason, it is essential to have a basic understanding of this 
revenue model, as well as the models that have been previously described. 
  
Schüritz et al. (2017, p.5353) identified four different way by which multi-sided revenue 
models could be enabled for data-driven services (table 1). The first is named “endure-
ads” and suggest that the downstream customer segment agrees to being exposed to 
advertising based on their preferences that then would be based on their data. The 
upstream segment then pays for having their ads displayed through the service. This 
means that the downstream segment engages for free and plays a vital part in making this 
revenue model sustainable in the sense that for endure-ads to work there is a need for a 
broad client base in order to attract businesses to advertise. The revenue can be accessed 
either through using the subscription concept or through one-time payments (Schüritz et 
al., 2017, p.5353). The second one is “data-tailored offerings” and is based on that the 
upstream segment make tailor-made offerings and that the upstream segment agrees to 
sharing their data. Hence this is basically a platform through which the service provider 
connects at least two different customer segments to one another. The upstream segment 
would then get access to the data of the downstream segment and pay for it by paying a 
subscription fee. The third on is called “buy-and-sell-data” and is when the service 
provider act as a broker between the segments where the downstream segment wishes to 
sell their private data through the service to the upstream segment. The fourth and last is 
called “pay-with-data” and is when the downstream segment chooses to share their data 
so that they can access the service for free. This data is then commonly collected and 
analyzed and sold to the upstream segment either through a subscription or through a 
usage fee model. In this specific type no interaction between the segments was observed 
in the study that was conducted, though it was not ruled out that interaction could occur 
either (Schüritz et al., 2017, p.5354). The last one may be regarded as particularly 
interesting since the case might be that some potential customer segment might produce 
a great deal of data, the hospitals or the patients for example, yet do not feel that they 
want to pay with monetary value for it or they cannot as might be the case with hospitals. 
Instead a possibility might be that they can pay with the data that they have to another 
party whom in turn can turn that data into value for a third party.  
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All of these types of revenue models could be interesting to consider when looking closer 
to possible revenue streams from a big data-based healthcare solution in Sweden. 
Although some of the types can be argued to be more suitable based on previous research 
(Schüritz et al., 2017). In this thesis the decision that there is no gain in limiting the 
revenue models included in this framework is made. This considering the fact that the 
latest related research done to the specific topic being explored in this thesis is the one 
done by Schüritz et al. (2017) which is the study from which the models are derived. That 
study is done specifically on data-driven services which is higher in line with the potential 
purpose of big data in healthcare. Hence the findings from Schüritz et al. (2017) are 
presented in its entirety inn order to frame in the topic being explored properly. 

2.4. Summary 

The intention with the theoretical frame of reference in this thesis is to provide the 
relevant literature and research previously published in the research fields and topics 
related to revenue generation, big data, and the swedish healthcare system. The amount 
of information found on the different themes varied heavily. For example, the field of 
revenue generation which is connected to business models have been research for quite 
some time and dates far back in history. Meanwhile big data which is a rather new topic 
does not have as long of a research history as revenue generation though it has been 
intensively researched during the last couple of years. Not too surprisingly, the swedish 
healthcare system is not that widely research though it as a concept has been around for 
a long time. Thus, the majority of the framework presented in this chapter that concerns 
the topic of healthcare is derived and relate to the healthcare in the US.  The researchers 
actively tried to connect literature concerning the different three themes to each other in 
order to try to give a picture of what the field looks like today even though the field itself 
can be argued to be rather slim and heavily lacking in research and literature.  
 
Big data has gotten attention in several industries and in literature over the last two 
decades. The realization of what it can possibly do and lead to has attracted many to 
utilizing it and thus researchers in trying to understand how it can be enabled and 
integrated in different settings. As can be understood from previous researcher’s big data 
is about more than just the data itself, but also about the process and the technology behind 
it (Shin, 2015). Data in today’s society is created at a tremendous speed with individuals 
using and interacting with such technology on a daily basis. It is an agreed upon definition 
among some researchers that big data refers to the increase in the volume of data that 
means that it cannot be processed and analyzed with a traditional database software 
(Eynon, 2013 p.239; Hashem et al., 2015 p.101).  The definition of big data used in the 
case of this thesis is: “a set of techniques and technologies that require new forms of 
integration to uncover large hidden values from large datasets that are diverse, complex, 
and of a massive scale.” (Hashem et al., 2015, p. 100). 
  
In the concept that is big data there are some commonly agreed upon properties that make 
big data. These are volume, variety and velocity (Hashem et al., 2015 p.102). Another 
fourth property of big data that some researchers believe is being overlooked is value 
(Gantz & Reinsel, 2011). This property refers to the technology’s ability to make value 
out of the huge amount of data that make big data through analysis and processing. This 
fourth property or characteristic as one also might call it is thought of to be the most 
important and valuable one (Hashem et al., 2015 p.102). In the case of making big data a 
business solution there is a predisposition and assumption that it in some way have to 



 

      
 

24 

deliver value to the intended customers (Steinberg et al., 2015 p.913; Schüritz et al., 2017 
p.5348), and as what is being explored in this thesis is from a business perspective, the 
value characteristics is definitely viewed as an especially important component of big 
data to consider. Moreover, if one considers the Swedish healthcare system which is 
another perspective that is central in this thesis all of the properties could be seen as 
equally important since it creates a high volume of data, at a fast pace and in various 
formats (Auffray et al., 2016 p.2). Though in healthcare they have fallen behind in the 
utilization of the big data that many other industries already have succeeded on through 
realizing the fourth characteristic of big data, value. Researchers have acknowledged the 
possibilities and value that lies in big data in healthcare, some by referring to tangible and 
successful examples (Raghupathi & Raghupathi, 2014 p.7-8). These possibilities involve 
being able to offer a more proactive and patient-centered healthcare system (Chawla & 
Davis, 2013 p.662), technological solutions that for personal care (Murdoch & Detsky, 
2013, p. 1351), predictive analyses to catch diseases and hinder people from falling sick 
(Bates et al., 2014, p. 5), and using the data to analyze processes in healthcare in order to 
make them more effective (Raghupathi & Raghupathi, 2014 p.9). 
  
As for the Swedish healthcare system and its work with big data, the information remains 
limited so far. This is an interesting discovery considering that Sweden is in the top of the 
countries that spend the most on IT per capita in the world (Rusu et al., 2008 p.109), 
though it should be noted that it is not known how much of that that is spent on in on 
healthcare. There are some advances made in Swedish healthcare with regards to IT. 
Though it is claimed that those advances had the opposite effect of efficiency and slowed 
down the overall system itself. This is said to might be a product of the fact that all of the 
regions in Sweden have their own systems which thus cannot be integrated (Rusu et al., 
2008 p.109). At the moment the most radical usage of technology and IT in Swedish 
healthcare is the Electronic Health Record (EHR) though there is a possibility to 
implement far more advanced technologies in order to make the healthcare system more 
efficient. There are assumingly barriers to developing and implementing such 
technologies in Sweden. What these barriers are has not been researched in relation to 
Sweden, though there are some published literature and research that provide indications 
of what they could be. For example, there are laws in place in Sweden that oversees and 
ensures the security and privacy of patients. The data security and privacy issues in 
healthcare have been discussed in research on the US and these issues are commonly 
mentioned to be one of the main barriers when integrating big data, but that those can be 
overcome by anonymization and privacy preserving encryption schemes (Kupwade & 
Seshadri, 2014 p.764; Raghupathi & Raghupathi, 2014 p.9). Thus, literature suggests that 
by simply taking away the identification possibility in the data, it could possibly be shared 
safely. Another issue is the fact that healthcare from a system side have been quite 
unstructured historically and having structured data is mentioned by some researchers to 
be a prerequisite in order for it to offer value to customers in the end (Raghupathi & 
Raghupathi, 2014, p.4). In addition to that prerequisite there are some vital key functions 
identified needed in order for big data to work in healthcare. These functions are 
scalability, availability, ease of use, quality assurance and privacy and security 
enablement, though they are also identified to be hinders to big data in healthcare 
(Raghupathi & Raghupathi, 2014, p.8-9). 
  
As indicated by researchers, big data has a potential to do great things in healthcare. 
However, in order to do so it needs to be embedded in activities, tools and strategies. One 
word commonly used to describe this is “business model”. Essentially the business model 
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aims to describe the way in which an organization plans to create, deliver and capture the 
value of a service or a product (Osterwalder et al., 2010 p.14). As value has been 
mentioned as a crucial characteristic of big data, it has a strong correlation to business 
model since it simply put is the plan surrounding the value part of big data. The 
components that make the business model vary depending on the type of research, though 
those commonly recognized include: customer segment, customer relationship, channels, 
value proposition, revenue streams, cost structure, key resources, key partnerships, and 
key activities (Osterwalder et al., 2010, p.16-17). The revenue part of the business model 
is acknowledged to be essential in order to fully comprehend the market and customer 
component of a business model (Wirtz et al., 2016 p.41). Other researchers further 
mention revenue and cost structure to be the main blocks upon which a business can be 
built (Osterwalder et al., 2010 p.16-17). Business models went through a substantial 
change when the wave of e-business came (Wirtz et al., 2016 p.47) one can further expect 
that the digitalization and data will evoke similar change in terms of business models and 
business context (Loebbecke & Picot, 2015). Despite the fact that there is limited existing 
research involving healthcare, big data and business as a unified concept, there is some 
existing research on it. Loebbecke and Picot, 2015 identified seven building blocks that 
an organization entering the “new industry of health” should consider. These were: 
Product, user/customer, data, validation, technology, delivery and economic model.   
  
In this particular thesis the economic model, and revenue stream mention in business 
models is of particular interest considering that revenue generation is a central topic. 
Revenue model which can be used interchangeably with economic model refers to the 
specific ways in which a business model can enable revenue generation (Amit & Zott, 
2001 p.515). Further revenue generation is enabled by revenue stream, that is the streams 
from where revenue is generated. A revenue stream adheres to one specific customer 
segment with a certain type of need or problem that the product/service aim to solve 
(Porter, 1996 p.60-62). No research with regards to revenue generation models for big 
data in healthcare has been found. However, there is research on revenue models for data-
driven services and e-business (Osterwalder et al., 2010 p.31-32; Schüritz et al., 2017). 
Though it is important to pinpoint that those studies were done in a rather traditional 
business context, something the healthcare is not known to be (Phillips & Garman, 2006 
p.479). Schüritz et al. (2017, p.5351) identified four types of revenue models in their 
research that are branded as the most commonly used for data driven services in a business 
context. These models were shortly described, the subscription model, usage-fee model, 
gain-sharing model and multi-sided revenue model. The evolution of revenue models 
intended for big data-driven service solution in healthcare have not been touched upon, 
but the research done by Schüritz et al. (2017, p.5351) is argued to be the closest one can 
come at the moment based on previous literature. 
 
 
 
 
 
 

     3. Research Methodology 
This section of the paper presents the theoretical and practical methods used to conduct 
this exploratory study. Firstly, the research approach taken is discussed by looking at the 
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philosophical assumptions made. Thereafter, the research design is described by 
presenting the methods used for the data collection and analysis. Finally, the practical 
methods are presented describing the practical execution of the planned research 
methods selected.  

3.1 Philosophical Assumptions 

The research approach chosen for a study informs the reader about the assumptions made 
by the researcher with regards to knowledge, social reality and the role played by the 
researcher throughout the research process (Hathaway, 1995, p. 536). These assumptions, 
in turn, guide the methodology used when conducting research. According to Long et al. 
(2000, p. 190), ontology refers to the assumptions held about social reality and these 
assumptions lie on a continuum with objectivism and subjectivism lying at the opposing 
axes. The social ontological assumption made in this research is that of subjectivity, in 
that it is believed that social reality is cognitively constructed on an individual basis (Long 
et al., 2000, p. 190). That is to say that an individual’s experience with social reality is 
shaped by his or her own personal encounters with various social factors, which could 
strongly be affected by the individual’s context. Objectivism, on the other hand, is the 
assumption that social reality is concrete and exists objectively from the individual, not 
cognitively constructed on an individual basis. That is, social reality is not influenced by 
an individual’s experiences, but rather exists externally from the individual and can be 
measured quantitatively. An objective perspective on reality would not be appropriate for 
the topic in question in this study as the topic suggests that context plays a vital role in 
shaping reality. When one thinks about an individual or an entity such as a company, the 
ability to innovate solutions and to, potentially, generate a revenue from these solutions 
relies heavily on the context in which the individual or company finds itself in. The ability 
to implement big data solutions into healthcare systems can be dependent on the previous 
experiences that have occurred in that system and how those experiences shape the 
attitudes towards big data and the role that it could play in healthcare delivery. These 
attitudes are likely to affect the willingness of people to change and also affect the 
willingness of people and organisations to pay for such solutions.  
 
Epistemology on the other hand refers to the assumptions held about the basis of 
knowledge and the manner in which knowledge can be transmitted to others (Long et al., 
2000, p. 190). Consequently, the epistemological assumption made in this paper is that 
knowledge is subjective and is dependent on each individual’s personal experiences and 
interactions with social reality. This perspective on how knowledge is attained and 
transmitted is also known as interpretivism. Interpretivism suggests that each individual 
that takes part in the research process is likely to have his or her own perspective about 
reality, and the knowledge he or she possesses has been created and transmitted based on 
each of their individual experiences (Hathaway, 1995, p. 540). That is to say that objects 
and reality are open to interpretation by each individual, of which the interpretation is 
shaped by the context of the individual. Interpretive researchers would often not look for, 
or apply, the “rules” that govern reality in a research situation as they believe that reality 
is constructed and understood differently from person to person (Hathaway, 1995, p. 541). 
An individual’s health is unique to that person as one’s health is usually determined by a 
combination of actions and decisions made by the individual. Decisions and attitudes that 
relate to nutrition, physical activity, social engagement and emotional wellbeing, are 
likely to be strongly affected by an individual’s background and the personal encounters 
that have occurred throughout an individual’s lifetime (Long et al., 2000). Though 
knowledge about health is itself could be argued to be objective as health or medicine is 
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a natural science and accessible to all, one individual’s knowledge or reality about 
healthcare is likely to differ from that of the next individual.  
 
3. 2 Research Approach 

3.2.1. Data Collection 
The philosophical assumptions made in this paper about social reality and knowledge 
naturally lead to the selection of qualitative research methods. Quantitative research 
methods would be grounded in objectivism as this kind of research perceives reality and 
knowledge as concrete and accessible to all and therefore capable of being measured 
using quantitative measures. Hathaway (1995, p. 536) suggests that often researchers 
choose the methods used in their studies based on time, resources, money and staff, and 
often the method that gathers the information that the researcher seeks is selected. 
However, this process of selection disregards the underlying philosophical assumptions. 
This manner of selecting a method is perhaps better aligned with the pragmatic approach 
to research. Pragmatists believe that qualitative and quantitative research approaches can 
be used in conjunction with one another throughout the research process, so long as the 
combined effort results in valid and reliable answers to the research question at hand 
(Hathaway, 1995, p. 542). The pragmatic approach allows for the strengths of both 
quantitative and qualitative methods to contribute to finding research answers and 
pragmatists also believe that these two research approaches can inform one another 
throughout the research process. In contrast, a purist’s view is that qualitative and 
quantitative research approaches should not and cannot be combined. The main argument 
behind this view being that each method has its underlying assumptions about reality and 
knowledge, which are fundamentally different to that of the alternative (Hathaway, 1995, 
p. 545). In addition to the purist and pragmatic approaches, there exists also a 
situationalist approach to research. Situationalists believe in using the research approach 
that is most appropriate given the situation. According to Hathaway (1995, p. 545) 
situationalists can alternate between quantitative and qualitative approaches in the 
research process, depending on the need of the situation and the type of answers required 
in the study.  
 
According to Singh (2015, p.133), it is important that researchers ensure that the 
philosophies, methodology and methods chosen are consistent in their underlying 
assumptions. The different methods selected in this study follow the philosophical 
assumptions that suggest that knowledge and reality are subject to the experiences and 
interpretation of the individual. Given the topic of this paper and the methods selected to 
conduct the research, it is evident that a situationalist approach has been adopted. Though 
the study solely employs a qualitative approach in the study design, the use of a literature 
search, as well as interviews, to arrive at the final findings is evidence that a strategy that 
includes selecting those methods that best fit the situation at hand has been adopted.  
 
The qualitative approach is appropriate for this study because it allows for more freedom 
in the research process and it is suggested to be a good approach to use when the aim of 
a study is to explore or assess attitudes and opinions (Kothari, 2004, p. 5). There are no 
theories being tested in this study, therefore, a quantitative approach would not be well-
suited. In addition, the qualitative research approach allows for factors to be identified 
that the researchers did not expect to find, thus providing significant value in terms of 
explorative findings. Considering that the topic that is being researched and the fact that 
it is considerably new as a research field, a qualitative study type is argued to be 
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appropriate since it is commonly used as an initial phase within a topic before scaling the 
research up and executing quantitative research (Hakim, 1987, p.28). 

3.2.2. Data Analysis 

Given that there is not much research that exists on the topic of interest in this study, not 
many theories exist from which to deduct findings. Thus, the generation of theories on 
this topic could have a valuable theoretical contribution to the field. Theory generation as 
a research approach aligns with inductive reasoning methods of analysis. Inductive 
reasoning is a method used when analysing empirical data in which theories are generated 
through the interpretation and analysis of the practical findings made during the data 
collection process. This means that the theoretical claims made, which essentially are the 
theoretical interpretations made by the authors, are based on the empirical grounds which 
have been established through primary research. Thus the research and the way in which 
data is conducted and collected can be done independently from the earlier theoretical 
findings on the field. It is important to note that the revenue generation models presented 
will not necessarily be studied in the data collection. Those models will rather be used to 
complement the findings made in the analysis and the discussion.  
 
These claims are then supported by what can be defined as “warrants” which are the 
justifications and arguments that lie behind the claims (Ketokivi & Mantere, 2010, p.326). 
Inductive reasoning has been selected as the appropriate choice in this research due to the 
qualitative nature of the study. Deductive reasoning, on the other hand, is most commonly 
used in quantitative research where existing theories are tested through experiments and 
conclusions that either confirm or reject those theories are, therefore, made from the 
empirical findings (Ghauri & Grønhaug, 2010, p.106).  
 
Inductive reasoning is also a characteristic of Grounded Theory. The core of how 
Grounded Theory works is that the data that is collected during the research process is 
analysed and then developed into a theory, as opposed to the other way around, in which 
case an existing theory is tested, usually through quantitative methods (Marshall & 
Rossman, 2016, p.19-20). The use of Grounded Theory in this thesis is ideal as the thesis 
aims to develop a better understanding and create knowledge about how big data solutions 
in the Swedish healthcare system can generate a revenue. Although this thesis will not, 
and does not aim to, generate theories per se, the process of creating knowledge based on 
empirical findings is the value that is added by this approach.  

3.3. Research Design 

As described by Gorard (2013, p.6-7) the research design provides a thorough description 
and explanation of the steps and measures taken throughout the research process in order 
to arrive at the findings. Several researchers suggest that the reason as to why the research 
design is believed to be important for research is because it acts like a sketch of a building 
also outlining the vision and idea around how it ought to look like and the constraints felt 
in terms of time and resources. The practical methods section of the paper follows the 
design and describes the practical execution given the design and the constraints pointed 
out in the research design (Hakim, 1987 p.1, 8; Gorard, 2013, p.6-7). Roughly speaking, 
the research design links together the theoretical section of this paper with the practical 
method section introduced later on (Hakim, 1987, p.171). The main elements discussed 
in the research design are the sample, the timeframe in which the data is collected and the 
manner in which the data is collected and analysed. Another important decision to be 
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made in terms of research design is whether the thesis ought to be a policy research, that 
is to generate knowledge for the purpose of taking actions, or if it ought to be a theoretical 
research where the emphasis is on a causal process and the goal is to explain something 
(Hakim, 1987, p.5). As this research aims to generate recommendations from the 
empirical findings that, in turn, could lead to guiding explanations, the research design is 
better aligned with the theoretical research than policy research as it wishes to produce 
knowledge in order to create an understanding, not to take action. 

3.3.1. Sampling 
Due to the nature of this study and the constraints faced in terms of time, this study is 
expected to have a small sample. In addition, given that this study is explorative, a small 
sample could be sufficient in order to arrive at the findings. With this being said, it is 
acknowledged that a sample that is too small could have an impact on the quality of the 
findings and, thus, an impact on the validity of the study (Hakim, 1987, p.8, 26-27). The 
main aim of this study is to develop a better understanding of the role that big data plays 
in the Swedish healthcare system and how revenue can be generated from the big data 
solutions, therefore, an important factor is that the individuals selected to be part of the 
sample can provide quality responses. As big data in healthcare is still a very new concept, 
it may be a challenge to identify many individuals in the field to conduct the research 
with who have the desired knowledge and experience. In this case the quality of the 
sample is more important than the quantity. For this reason, the methods of sampling 
which have been identified as the methods that are most likely to deliver the desired 
interview candidates are a combination of purposive sampling and snowball sampling. 
By using these methods, researchers are able to deliberately select the desired participants 
for their study in order to have some control over the quality of the responses. It is 
important to note that these methods of sampling are not free from bias, however, this can 
be managed if the researchers remain impartial, work free from bias and maintain sound 
judgement (Kothari, 2004, p. 59). 
 

3.3.2. Data Collection 

3.3.2.1. Literature Search 

A literature search is to be conducted by identifying the most essential and relevant 
studies in order to provide a solid platform from which the research in this thesis can be 
launched. Key journals within the fields of the three themes identified in this thesis are 
considered as essential for finding relevant literature (Gorard, 2013, p.26). Furthermore, 
the articles that are published in such journals and are of relevance to the topic and 
research question of this thesis will be reviewed for references that may be of interest to 
this thesis. Keywords and abstracts are believed to be essential in order to establish the 
relevance of an article, therefore, these will be reviewed for each article in order to assess 
its relevance (Gorard, 2013, p.27). The intention is to identify key theories and models in 
the three themes that will be the basis for the research that is to be conducted (Gorard, 
2013, p.29). Theories can be helpful in guiding how the findings in research can be 
applied or transferred into different settings. Since big data in healthcare and how revenue 
is generated from big data solutions is a relatively new area of research, theories from 
similar fields of research, or from the individual factors being explored, can help the 
authors to identify areas of importance and how they are applicable in this context. Even 
though the aim is to find theories and models to frame the work of this thesis, it is not 
expected that one overarching theory that covers the basis of the whole topic will be 
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found. Instead, it is expected that theories are likely to be identified only in the field of 
revenue models.  

3.3.2.2. In-Depth Interviews 

Qualitative research is argued to be the most common type of research in which 
interviews are conducted for exploratory purposes. As the study in this paper is of an 
exploratory nature it is of value to use interviews as a method of data collection. Interview 
methods are also thought to be appropriate for cases where research on the topic already 
exists, however, interviews are well-suited for exploratory studies as they allow for more 
to be uncovered in terms of information (Marshall & Rossman, 2016, p.54). In this study, 
in-depth interviews will be used as one of the main strategies for data collection. In-depth 
interviews make it possible to obtain a deep understanding of an individual’s attitude or 
opinion about a particular topic and they create an environment in which an exchange of 
knowledge can occur (Marshall & Rossman, 2016, p.55). The intimate and personal 
nature of in-depth interviews will allow for exploration in a way that surveys would not. 
The use of surveys as a method of data collection was considered for this study as surveys 
are generally easier to distribute and hence can lead to a larger sample size. It was, 
however, decided that surveys would not be appropriate for this study as they would not 
allow for a deeper investigation of the topic of interest due to the nature of how 
participants would respond to the questions in a survey and this would affect the quality 
of the data that is collected (Marshall & Rossman, 2016, p.57).  
 
Given the time constraints and the small pool from which interviewees could be selected, 
in-depth interviews would also allow for the opportunity to collect good quality data 
(Marshall & Rossman, 2016, p. 56). The connection to the organisation with which this 
thesis is written in collaboration with will hopefully provide access to a network of people 
within the field of big data and healthcare. This research is conducted primarily based on 
a request to look into this specific topic by an organisation whose operations are centred 
around preventive healthcare. The organisation will assist by providing information and 
by sharing knowledge that they possess on certain aspects of the topic being investigated. 
This thesis, therefore, displays some characteristics of what can be defined as an 
opportunistic research project. An opportunistic research project is when researchers take 
advantage of a special opportunity that is being presented to them (Hakim, 1987 p.120). 
The collaboration with this organisation was established through a professional 
relationship which existed between the organisation and one of the researchers in this 
thesis. The collaboration presents opportunities for both parties and in the case of this 
thesis it is the direct access to a specific organisation from which data can be collected, 
and indirect access to the industry as a whole.  
 
The ideal interview candidates for this study are individuals who work in organisations 
whose operations are centred around big data and/or healthcare. In some cases, one-on-
one interviews with an individual who represents an organisation could be problematic 
since the attitudes or opinions presented by the individual may be personal and not 
necessarily reflect those of the organisation. Therefore, the thoughts expressed by the 
individual may be based on personal experience and may not necessarily represent the 
experience of the whole organisation or system. It would, however, be difficult and time-
consuming to interview every individual within an organisation, therefore, it is sufficient 
to interview those individuals who hold positions in the organisations that allow them to 
have a general overview of the operations within the organisation. It would be important 
to guide the interviews to ensure that the interviewees respond from an organisational 
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perspective as opposed to responding from only personal experiences (Hakim, 1987, 
p.130-131) 

3.3.3. Data Analysis 

It is important that every step in the research process follows a method that is in line with 
the methods chosen for the type of research approach. With that being said, the 
presentation of the results and the analysis of these results will continue to adopt 
qualitative methods. In terms of the presentation of the results, the intention is to present 
the excerpts from each of the interviews that are conducted in the empirical findings 
section of the paper. These excerpts will display the variety and range in the responses 
given for each of the questions asked. All of these excerpts are then to be placed in an 
analysis report together with the synthesis, overview and interpretations yielded from the 
interviews in order to gain sufficient material to make a thorough analysis. The excerpts 
will then be linked to the respondent who provided the response and depending on their 
wishes to remain anonymous, the respondents will either be identified by a reference 
number, by their job title or by their name. The report will also present a brief description 
of the respondents which includes relevant pen-portraits, such as occupation and industry 
in the case of this research. Other variables such as sex and age which are commonly used 
in research studies are not deemed to be important in this research considering the fact 
that no comparative study ought to be conducted, nor does it aim to investigate how the 
responses might differ depending on these variables (Hakim, 1987, p.34). In addition, the 
interview guides used for each interview will be similar to each other in order to allow 
for consistency in the type of responses given, but also to allow for an early comparison 
between the responses given by the interviewees.  

3.3.3.1. Interview Transcription 

Once the interviews are completed, the recordings will be transcribed into written form 
in order to allow for a more detailed analysis. The transcription of recordings represents 
the first level of analysis in qualitative research (Bailey, 2008, p. 127). The level of 
transcribing that is required is determined by the aim of the research and the researchers 
may use their discretion to determine the level of detail required when transcribing. The 
methodological assumptions held by the researchers and their disciplinary backgrounds 
also play a role in determining which data is relevant and which strategy will be used for 
the analysis (Bailey, 2008, p. 127). The research being conducted in this thesis does not 
require a high level of detail when transcribing. This means that factors such as emotional 
cues, for example laughing, or body language are not important for the research and 
should not be included when transcribing the interviews. However, this is not to say that 
these factors should be completely ignored when interpreting the responses. When 
transcribing the interviews only information that is relevant to the topic at hand, or 
responses that answer the questions according to the interview guide should be 
transcribed. For example, if an interviewee responds to a question by including some 
information which does not necessarily add value or contribute to answering the research 
question, then this information is not necessary to transcribe. It is important, however, to 
be careful not to exclude information only on the grounds that it is in conflict with theories 
or initial findings that the researchers have.  

3.3.3.2. Thematic Analysis 

The second stage of analysis in this thesis is thematic analysis. Emphasis is put on 
identifying connections between the findings through the process of thematising and 
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coding, as is commonly done in the grounded theory approach (Nagy & Leavy, 2008 
p.163). The way in which thematising works is that once the interviews have been 
transcribed, the responses are grouped into themes and sub-themes through coding based 
on their similarities in the points raised and keywords used when answering the questions. 
These themes are then further analysed in order to identify connections or relationships 
between them.  
 
The coding strategy to be used in the analysis follows a trend seen in grounded theory 
research which consists of two different phases, namely open coding and axial and 
selective coding (Nagy & Leavy, 2008 p.163-164).  The first phase, open coding, allows 
for making sense of the empirical data. This is done by identifying the main points of 
discussion when looking at each of the excerpts transcribed from the interviews. Thus, 
figuring out what the data means and what it says is an essential part of the first step. 
After the initial coding has been done the second phase, selective coding, is conducted. 
During this phase the initial codes that were identified and constructed will be examined 
and evaluated to see which of them that best define the empirical phenomenon that is 
being examined in this thesis, that is revenue generation from big data solutions in the 
Swedish healthcare system. The initial codes that best define the empirical phenomenon 
then become tentative categories which carry weight in the analysis being carried out in 
the research (Nagy & Leavy, 2008 p.163-164). The tentative categories are essential in 
the analysis section of the thesis as this section aims to make sense of the different 
categories identified and how they connect to one another. By analysing these categories 
and the relationships between them, answers to the research question are revealed.  

3.3.4. Ethical Considerations  

The ethical part of the research conducted is surely something that should not be 
overlooked, especially not since this thesis deals with the topics of data and healthcare, 
and it is a qualitative research where the researcher involvement and bias surely cannot 
be fully excluded. There are some aspects that were especially important to consider in 
order to ensure that the research was executed in an ethical manner. For example, there 
was an emphasis on not putting to high demands on the participation of the interviewees, 
informing them about the study and ensuring that the consent to participate was given 
voluntarily without pressure, as well as ensuring the choice to remain anonymous (Ritchie 
et al., 2014 p.78). 
  
During the interviews many of the ethical recommendations made by Ritchie et al. (2014 
p.83) was followed. For starters there was eminent that no pressure was placed on the 
interviewees to participate in the research. For that reason, a simple email explaining the 
research as well as the relevance they would have for the research was explained followed 
by an invitation to participate. This was done in order to ensure that the participants were 
fully aware of the topic being explored as well as to their own ability decide if they wanted 
to contribute with any of their professional expertise in the area or not. They were further 
informed that they had the right to withdraw anything they said during the interview and 
thus for it not to be used in the study. In addition to withdrawing statements they had 
made they were also informed about their right to sustain from answering any question 
asked without reason. After the interviews they were also asked about their wish to remain 
anonymous or not, and thus leaving the decision of how visible they wanted to be in the 
study completely up to the interviewees themselves (Ritchie et al., 2014 p.83). All of 
these measures were taken in order to sustain from invading the privacy of the participants 



 

      
 

33 

and from putting them in a position they would not be comfortable with (Marshall & 
Rossman, 2016, p.57). 
 

3.3.5. Truth Criteria 

The truth criteria that are important to be considered in qualitative research are credibility, 
transferability and confirmability (Bryman & Bell, 2015, p. 401). Credibility refers to the 
extent to which the source of information can be trusted. This is an important aspect of 
qualitative research and in exploratory studies as the reader needs to be able to feel that 
the information that they are receiving is true and that it comes from a trustworthy source. 
It is understood that the methods chosen in this study, such as the choice made to 
summarise the responses received in the interviews, may affect the credibility of the 
study. However, careful consideration has been taken in this study to preserve the true 
meaning and points made by the interviewees.  
 
Transferability is the extent to which the findings made in this study can be applied to 
other settings or contexts (Bryman & Bell, 2015, p. 404). This differs from 
generalisability in that generalisability refers to the extent to which the findings can be 
generalised to be true for the greater population (Bryman & Bell, 2015, p. 404). The 
generalisability and transferability of the findings in this study could be affected by the 
size of the sample. This study, and qualitative studies in general, have a smaller sample 
size than quantitative studies and the subjective nature of the research make it less 
possible to generalise the findings. Transferability is more possible, however, the findings 
of this study may only be applied to healthcare systems that are similar to Sweden’s 
healthcare system.  
 
Lastly, confirmability is important to consider as it is an indication of the researcher’s 
ability to remain objective, or to not allow personal values or opinions to influence the 
findings (Bryman & Bell, 2015, p. 403). It should, therefore, be known that this study 
has, in fact, been conducted in good faith as the authors have remained objective 
throughout the research process, allowing for the findings to be as representative of the 
truth as possible.   

3.4. Practical Method 

This section provides information about how the research was carried out in practice. The 
research design section provided information about the intended methods and strategies 
to be used during the data collection and analysis phases of the research and provided 
guidelines of how to practically execute this thesis. It would, therefore, be of value to 
provide detailed information about how things were executed in practice in order to 
maintain transparency and to give the reader a better opportunity for understanding the 
thesis.  
 
When designing the methods section of a study it is often advised that researchers adopt 
methods similar to those used in studies that have explored similar topics. There is a rather 
small amount of literature that exists from which the methods used in this study could be 
drawn. Many of the studies that exist on the topic of big data in healthcare and revenue 
generation are exploratory, which has resulted in many of the articles being a 
representation of a collection of extant knowledge on the topic. The methods chosen in 
this study are, thus, based on situational factors such as the kind of information that is 
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needed and the most suitable way to attain this information and knowledge given the time 
constraints.  

3.4.1. Sampling 

Interviews were conducted with four individuals. The individuals were specifically 
selected for their expertise in their respective fields as they are particular fields of interest 
in this study. The interviewees came from backgrounds in the fields of information 
technology, artificial intelligence, innovation and public health, however, the variable that 
is common amongst them is the fact that they have all worked or conducted research 
within the Swedish healthcare system. In order to identify suitable individuals to 
interview, a meeting was organised with the manager of the collaborating company and 
a list of contacts was provided. In addition, an internet search was done to further identify 
individuals within this field who, based on their online profiles, were perceived to have 
knowledge and experience that would be of value to this research. A total of ten 
prospective interview participants were identified, of which two were from the 
collaborating company. During the interviewing process, the interviewees were asked if 
there were any individuals who they considered to be worth interviewing. By doing this, 
more prospective interviewees were identified and contacted. It was certainly a challenge 
to get in touch with some individuals as it became apparent that may of them usually 
follow intense schedules. Given the time constraints faced, the total number of 
participants that were able to take part in the interviews was four. Ideally more 
participants would have been preferred, however, the four interviewees were able to 
provide very valuable insight that was sufficient to fulfil the purpose of this study. 

3.4.2. Qualitative Data Collection Method  
The data in this research was collected via mixed methods. Firstly, as part of this research 
interviews were conducted with individuals in decision-making or influential positions in 
governmental institutions, such as hospitals in Sweden. The reason for selecting this 
method was to gain a deeper understanding of how the Swedish healthcare system is 
structured and how it functions in terms of its usage of big data. Furthermore, it was the 
intention that the information gathered from these interviews would provide a better 
insight into how a big data solution could add to the healthcare delivery value chain and, 
thus, where the potential lies for revenue generation. The need for a deeper understanding 
of the context in which the big data solutions ought to be used was the reason for 
conducting interviews, as opposed to surveys for this potential target group. Surveys 
would have been too restrictive in terms of how the participants could answer the 
questions. The interviews, on the other hand, were semi-structured, in which general 
themes were discussed, allowing the interviewee the opportunity to answer questions 
more freely.  
 
The potential interviewees were contacted via email and later these emails were followed 
up by phone calls. The email addresses and phone numbers of the individuals were found 
on the internet on the websites of the organisations for which they work. As mentioned 
in the research design, 10 prospective interviewees were contacted, however, only four 
individuals responded. All the interviewees were located in Umeå and the interviews were 
conducted in person, except for one which was conducted via a Skype voice call. The 
interviews were conducted over a one-week period at a location chosen by the 
interviewee, which in all cases, except for one, was their place of work. Each interview 
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lasted approximately one hour and was recorded via the use of a mobile phone with 
permission from the interviewee.  
 
The interview questions were constructed around three themes, however, the number of 
questions and the format of the questions were reconstructed to fit each interviewee’s 
professional experience and field of work (see appendix 1). For each interview 
approximately eight questions were constructed. In some cases, one or two questions were 
removed or added based on their relevance to the individual.  Each main question asked 
had one or two prepared probing questions, which were used in the event that the 
interviewee did not touch on the specific topic of interest for this research. The themes 
that the questions were grouped into were big data, the Swedish healthcare system and 
revenue generation. The interview guides used for the interviews created the opportunity 
for good discussions about these topics. The natural flow of the discussion often resulted 
in many of the questions being answered without being explicitly asked. However, these 
questions were asked in order to confirm if the interviewee was, infact, providing a 
response to that question. Most of the discussion in all four of the interviews, was centered 
around the extent to which big data is currently being used within the healthcare system, 
the potential uses that exist for big data in healthcare and what the major barriers are that 
stop big data from being used in healthcare today. The topic of revenue models was 
discussed quite briefly in all of the interviews. The interviews were led by both 
researchers, and in cases where one researcher took control of the interview, the other 
took down notes on paper.  
 
Secondly, a literature search was conducted in order to identify previous examples of how 
big data solutions have been able to generate a revenue. The literature search was 
conducted using the Umeå University library website, as well as Google Scholar. 
Information from this literature search was used with caution as the context of this 
research may differ on various aspects from the context or scope of previous literature. 
The literature search produced theories for revenue generation, which will be used in this 
paper for the generation of recommendations on how big data solutions in the Swedish 
healthcare system can generate a revenue. The literature search also produced insights 
into how big data solutions could be part of the healthcare delivery value chain. The 
following keywords were amongst those used in the literature search: big data, big data 
analytics, AI, artificial intelligence, health clinics, swedish health industry, big data 
solution financial sustainability, revenue generation, revenue model, economic model, 
revenue, business model, big data business model, business intelligence, data mining and 
big data management in healthcare. 
 
Different combinations of the keywords were used in order to find articles relevant to the 
topic being investigated. This led to a great deal of articles being found, however, the 
majority of these articles rarely discussed the topics big data, healthcare and revenue 
generation together. The articles either discussed only the healthcare industry and big 
data, or business models and data-driven services. This meant that given the lack of 
literature that discussed the relationship between all of the three main themes, the 
literature search conducted was heavily shaped by the authors’ abilities to interconnect 
the different themes to one another. An example of this is evident where an article written 
by Schüritz et al. (2017) was identified that provided highly relevant information with 
regards to revenue models for data-driven services. This article, however, it did not make 
any reference to the context of healthcare, but rather was written to suit the normal 
business context. In an effort to make a connection between the revenue models discussed 
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in this article and the healthcare system, a further search was done to investigate whether 
the business environment in healthcare differs from the business environment in more 
commercial industries.  
 
In addition to identifying relevant keywords, the identification of key journals further 
narrowed down the search and improved the trustworthiness and relevance of the articles 
found. For this thesis, the range of journals from which the articles came that proved to 
be interesting and relevant was considerably broad. This was not surprising considering 
the fact that the topic covers three different fields of research. This meant that finding 
journals relevant to the three themes of big data, revenue, and healthcare was essential to 
ensure that relevant information was found. Examples of these different sets of journals 
that were used are: Journal of Health and Human Services Administration, Journal of 
General Internal Medicine, European Management Journal, Journal of Business 
Research, The Journal of Strategic Information Systems, Journal of Electronic Commerce 
Research. In addition to these journals, conference papers within the field of data and 
health proved to be very useful since their topics were far more focused and in line with 
the topic of interest in this thesis. For example, the Hawaii International Conference on 
Social Sciences article (Schüritz et al., 2017) investigated data-driven services in 
connection to revenue models, an article deemed to be highly relevant for this thesis.  
 
When searching for relevant articles it was important to pay attention to the year of 
publication. With this being said, the literature search done for this thesis was not limited 
to articles published during a specific time period. The most recent publications were 
particularly interesting as these were the most updated in terms of knowledge in the fields 
of big data, technology and big data in healthcare. Therefore, relevant articles that were 
published too many years ago were read with caution as the information they presented 
were likely to be outdated. On the other hand, even though revenue models have been 
innovated to a great extent over the years, the literature relating to this topic is still 
relevant even if the year of publication is not very recent. Older articles on this topic 
provided a good theoretical basis and springboard. As it turned out, the year of publication 
for the articles used in this thesis, in either of the three themes, ranged between the year 
of 1996 to the year of 2018. The articles published closer to 2018 had much focus on data, 
digitalisation and big data, meanwhile the articles published closer to 1996 focused on 
business models, economic models, and revenue models.  

3.4.3. Results 

The initial design for how the results were going to be presented included excerpts from 
each interviewee’s response to a particular question. The goal with this design was to be 
able to make comparisons between the responses received for each question. This, 
however, turned out to be difficult as the interview guide that was created functioned as 
just that, a guide. Only a few questions were explicitly asked, but all the questions 
received a response. For example, the first question asked to all interviewees was often 
met with a discussion about the topic of that question, however, the interviewees also 
expanded their responses to include answers to questions which had not yet been asked. 
For the sake of avoiding confusion and the misrepresentation of responses, it was, 
therefore, decided that it would be more appropriate to present the results by interviewee 
with responses grouped into the three themes, rather than by question. The themes served 
as pillars to the structure of the presentation of the results and they played an important 
role in maintaining clarity throughout the analysis process. 
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Within each theme, the interviewee’s responses which were summarised based on the 
transcriptions done were presented under the main questions that were asked. The 
questions presented in the results section were mostly predetermined, though there were 
some that were formulated during the interview as the conversation proceeded. The 
summaries represent all of the main and relevant points that were raised by the 
interviewee. Follow-up questions were repeatedly asked for clarification purposes, 
however, these minor questions are not presented in the results section. The ability to 
voice record the interviews enriched the quality of the results presented as it made it 
possible for the researchers to transcribe the responses exactly as they were said. One of 
the interviewees, however, was not comfortable with being recorded which made it more 
challenging to accurately present the results from this interview.  
 
All of the interviewees consented to the use of their job titles in the thesis, therefore, these 
were used when presenting the results. The job title is an important piece of information 
as it provides the reader with better information about the credibility of the source and 
better insight into why each of the individuals were selected as interview participants.  

3.4.4. Analysis 

The analysis of the data collected followed the grounded theory approach, as described 
in the research design. After the interviews were transcribed, the data was analysed in two 
phases, which grouped the data into themes based on the similarities in the points raised 
while responding to certain questions. The data was analysed in table format, in which 
keywords within each theme were identified and further allocated a unique colour based 
on the main findings that they associated with (see appendix 2). The process of coding 
the data was a rather time-consuming task, however, the outcome provided great value in 
identifying the main findings for this thesis.  
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4. Empirical Findings  
This chapter presents the findings from the data collection. It is structured in a way that 
have been evident until this point in the thesis, and that is by themes. The themes are used 
in the respective results from the interviews in order to provide structure. In addition, the 
questions which the results related to are used under the themes whereas summaries of 
the interviewees responses are provided.  
 
In this section, the findings from the interviews conducted are presented. The interview 
questions were grouped into three themes, namely, (i) big data, (ii) the Swedish healthcare 
system and (iii) revenue streams. It is important to note that the number of questions and 
the content of the questions differed slightly depending on the person being interviewed. 
The reason for this was to ensure that relevance was maintained and this was a strategy 
to try and extract the most useful information from the interviewee given his or her 
expertise. The interviews were conducted in a semi-structured manner meaning that the 
questions were structured in such a way that did not limit the interviewees responses, but 
rather opened up an opportunity for discussion on the topic in question. This manner of 
conducting the interviews also meant that some of the responses given by the interviewees 
were long discussions which covered some questions that touched on other themes. For 
this reason, when analysing the results, even though some questions were not explicitly 
asked because they had already been answered in a previous question, the responses for 
those questions will still be attributed to the question for which the response would have 
otherwise relate to.  
The purpose of the interviews was mainly to gather more information about the Swedish 
healthcare system and the extent to which big data has been utilised in the healthcare 
delivery process.  

4.1 Chief Informations Officer, Region Västerbotten 

4.1.1. Big Data 

This theme investigated the presence and use of big data in Swedish healthcare system. 
The main question that was asked to establish the extent to which big data is used in 
Swedish healthcare was:  
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Is big data currently being used in the Swedish healthcare system? 
 
It appears that the question of big data in the Swedish healthcare system is not an issue of 
the lack of data, but rather an issue of how the data is not being used in an effective 
manner. According to the interviewee, health data is created through numerous processes 
in the healthcare system and this data is captured and stored. This data is created by 
infrastructure, IoT, clinicians, patients, partners and companies. Some examples of 
processes in which a vast amount of data are created were discussed in the interview. 
These were processes such as genomics, x-raying and the use of the 1177 service. As it 
stands today, much of this data is mainly captured and stored, but only some of the data 
is being used. One factor that contributes to this limited use of big data is the lack of 
access to the data. The reasons for this lack of access lie in the stringent regulations in 
place the govern the use of health data. These regulations will be discussed further in the 
next theme. However, the interviewee suggests that there would be a large impact if there 
was better access to this data.  
 
The interviewee brought to light that some tools are being used to analyse data collected 
from the activity on the 1177 service. For example, based on the number of people that 
visit the website over the weekend, it is possible to estimate the amount of traffic to be 
expected at primary care facilities on a Monday. Another example mentioned is that 
healthcare providers are able to estimate when the influenza season has started based on 
the number of people visiting specific pages on the website. However, the extent to which 
this knowledge is being used is not very wide. At the moment, the interviewee claims that 
this knowledge is only used for the purpose of relaying more specific and relevant 
information to website visitors.  
 
Currently, the biggest change that is occurring in Region Västerbotten with regards to big 
data is the digitisation of electronic health records (EHR). This is a large project which 
involves five other regions in the country and the purpose of this project is to create a 
more structured method of capturing health data across the country. According to the 
interviewee, Region Västerbotten currently stores approximately 70 terabytes of x-ray 
images. It is estimated that within the first year of digitizing pathology processes, 
approximately 1.5 petabytes of data will be generated and it is required that all of this 
data is stored. This was an example given to describe the amount of data that is stored in 
the region and the impact that this project could have on certain processes within the 
healthcare delivery system. The magnitude of data that is stored in health care is large 
and the possibilities of what could be done with this data is even larger. The interviewee 
stressed the point of how big an impact could be made in healthcare delivery if access to 
this data is increased and used in effective ways. Another example of a process that creates 
vast amounts of data is genomics, or gene sequencing. The interviewee suggested that 
with the combination of other health data, genomics could help to predict diseases in a 
person. One implication of this is that it could lead to the development of individual 
medicine or treatment in the future.  
 
According to the interviewee, a lot of the EHR data now is used in scientific research. 
The complexity with this in Sweden is that it can be difficult for researchers to gain access 
to this data due to the nature of how it is recorded and stored. The current EHR system is 
outdated and the data in it is recorded differently across the regions. The new EHR system 
which is being developed will allow for nine regions to have the same system with the 
same set-up and language. According to the interviewee this would increase the 
possibility to use the data for scientific research. When asked about his opinion about 



 

      
 

40 

what an ideal big data system developed for the Swedish healthcare system would look 
like, the interviewee responded that this new EHR system is one step. Another step would 
be to create data in a more structured way so that the output is also structured. When the 
output is structured it enables the data to be used in better ways. The interviewee 
acknowledged that there is a lot that could be done with artificial intelligence and big 
data, however, the main area of focus now is to improve the processes in Sweden, not the 
data itself.  
 
It is evident that there is some work that is being done to increase the efficiency of 
healthcare in region Västerbotten and in the Swedish healthcare system as a whole. There 
is a desire to improve healthcare processes with the use of technology and small projects 
are being developed around the country to test this possibility. One example of such a 
project is Insights. According to the interviewee this is a project that has been done on 
Medicinsk Akut Vård, which refers to emergency care in Sweden. Insights is a project 
which investigates logistics within clinics and how technology can improve care delivery 
within clinics. The purpose of this project is to provide better planning for care. Through 
the use of handheld devices clinicians are able to keep track of patient activity in the clinic 
and which stage of the treatment process they are in. In this way clinicians are better able 
to know when patients are expected to complete their treatment and when a room can be 
made available for the next patient. The idea is that clinicians will have a better overview 
of the flow of patients and the availability and use of the facilities.  
 
Another interesting point that was raised by the interviewee in relation to the relationship 
between artificial intelligence and clinicians. The interviewee suggests that when artificial 
intelligence is involved in healthcare delivery processes there could be a clash with the 
pride of the clinicians. An example given was that, today, AI is better in analysing x-ray 
images than doctors are, however, x-rays are still done by doctors. According to the 
interviewee, an important factor about the area of healthcare is about making patients feel 
safe. He further raised a question about how safe one would feel if a diagnosis based on 
the results of an x-ray was coming from an algorithm as opposed to coming from a doctor. 
On the other hand, it was suggested that if we talk about augmented intelligence there is 
a difference. Clinicians could use the augmented intelligence as a complement to make 
better decisions. The interviewee explained that one component that is needed in 
healthcare is “warm hands” and further questioned whether clinicians are able to provide 
patients with “warm hands” or good patient care. The interviewee was curious about 
whether big data and digitisation can be used in such a way that patients can receive more 
time for care and feel comfortable when receiving care.  

4.1.2. The Swedish Healthcare System 

In this theme the interviewee was asked one main questions with regards to the healthcare 
system, in order to understand the current environment in which a big data solution is 
suggested to take place. In addition to that question an additional one was asked during 
the interview in order to understand how the healthcare is restricted by regulations when 
it comes to the usage and distribution of data.  

The main question asked in this theme in order to gain an understanding of the structure 
of the Swedish healthcare system and how it contributes to the use, or lack thereof, of big 
data was: 
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What are the major enablers or barriers to the use of big data in the Swedish 
healthcare system? 
 
When talking about barriers to the use of big data in Sweden, one main barrier that was 
mentioned by the interviewee is the strict regulations put on the use of health data in 
Sweden. According to the interviewee, much of the Swedish healthcare system is about 
learning from what has already been done and by reviewing statistics. Based on the 
outcomes of previous actions and on the statistics, changes in the way that the system 
operates are made. The ability to do this relies on the availability of a vast amount of 
health data. The infrastructure to use big data in more useful ways is available, however, 
the data that is available is difficult to access. Sweden is heavily regulated when it comes 
to health data and how this data is shared between regional governments. According to 
the interviewee, sharing health data across the borders of the different regions in Sweden 
is difficult. This is in contrast to other countries, such as the US, where it might be easier 
to access health data for scientific purposes.  
 
It is suggested by the interviewee that the regulations that govern health data usage are 
mostly in relation to the usage of cloud technology. A fear exists in the safety of patient 
data if health data is to be stored and managed using cloud technology and an issue that 
exists is that many data management systems rely on the cloud. The interviewee explains 
that if regulators made better rules to regulate how and when patient data should be used, 
then it would be easier to access and use this data. This is important because many of the 
companies whose systems are used to store and transfer data are American companies, 
which are subject to different laws with regards to data ownership and access to data. An 
example given during the interview was one of a company called Cerner. Cerner is an 
American company which provides health information and EHR technologies. This 
company is one which is being used in Väster Götland for it EHR systems, however, 
many of the cloud services offered by this company are forbidden to be used in Sweden. 
An implication of this is that the amount of services offered to Swedish market is limited, 
therefore, Swedish users of these EHR systems will not be able to take full advantage of 
the technological advancements. The interviewee emphasises the importance for 
regulators to review the laws that regulate the use of this data and cloud technology. The 
interviewee also warns that if the regulations are not changed and made less stringent to 
allow for the use of cloud technology or the sharing of health data, Sweden could be 
caught falling behind in the digitalization era.  
 
When asked about what big data enablers exist in the Swedish healthcare industry, the 
interviewee suggested that systems or services that are built nationally and that are generic 
are an enabler for better care. It was further suggested that these national platforms could 
be built in collaboration with Sveriges Kommuner och Landsting (SKL), or otherwise 
known in English as the Swedish Association of Local Authorities and Regions 
(SALAR), and Inera, which is the company that manages the 1177 platform. Furthermore, 
these forums could be used to change regulatory demands. An example that was given is 
a platform called the Nationell Patient Översikt (NPÖ). NPÖ is a platform which has 
patients’ medical records stored and allows patients to access this information through 
the 1177 service. The interviewee considers this platform an enabler for the use of big 
data in healthcare, because this is a platform that ambulances could use to gather more 
information about the patient, thus making the care delivery process more efficient and 
effective.   
 
The interviewee was also asked the following question: 
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Are there governmental policies or regulations in place that govern the use of big 
data in the Swedish Healthcare system? 
 
According to the interviewee, Patient Data Lagen is a law that governs the use of patient 
health data in Sweden. There are many laws that govern the use of patient data. SKL 
works together with the different regions in Sweden to assist them in interpreting the laws. 
SKL is also doing work to help change the regulations to include the use of big data in 
health care.  

4.1.3. Revenue Streams 

In this theme two main questions were asked in order to attain information that related 
to the financial aspect of big data in Swedish healthcare as well as more directly on how 
it could generate revenue. 
 
The main questions asked in this area included: 
 
How do you imagine a big data solution such as this would be financed/funded? 
How could a big data solution created for the Swedish health care system generate 
a revenue? 

The main points raised when responding to this question compared the differences 
between the public and the private sectors. The interviewee acknowledged that the 
funding or financing of the development of big data solutions is open to public institutions 
and authorities, however, the private sector is usually quicker in developing solutions as 
it is incentivised by the prospect of earning money. Therefore, the private sector has a 
stronger incentive to change.  According to the interviewee, the market is, therefore, more 
interested in using data because they can see more benefits in making money. For 
example, there is little research being done on antibiotics because the medicine is only 
used for a short period of time by the patient. In addition, the effectiveness of antibiotic 
medicines is reduced as a result of the bacteria’s learning and resistance, which in turn 
requires new research. It would be better to develop a medicine for cancer, instead, 
because it is more likely to be used for a longer period of time. The interviewee suggested 
that this is the kind of data that the market or industry wants in order to create medicine.  

4.2. Researcher and Head of Digital Development 

4.2.1. Big Data 

In this theme the interviewee was asked two main questions to establish the level of 
integration of big data into the Swedish healthcare system. the interviewees responses to 
the questions are summarised below. The reason to why the results of this interview are 
not as in dept or detailed as the other interviews and quite short is because the session 
was not recorded and thus the result suffered and important information might have been 
lost due to this.  

To your knowledge, how much is big data being used in the Swedish healthcare 
system? 
  
At the research clinic which the interviewee works at, he says that they are actively trying 
to implement big data into the work that they are doing in preventive healthcare. An 
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example of this is evident in the current services that they offer and how data is collected 
from these services and used for research purposes. He added that, to his knowledge, big 
data is not used within the Swedish healthcare system, however there is a lot of possibility 
to do so. Furthermore, the interviewee added that there is currently a lot of focus on 
treating patients, however there is a great opportunity in the future for the prevention of 
diseases, thus reducing the need for treatment. According to him, big data that exists can 
be used for heart, hematological and respiratory monitoring in real time which would all 
contribute to more preventive healthcare.  

What role could big data play in the healthcare delivery process? 
 
The interviewee suggested that in the short term the use of big data could mean better 
treatment for patients. In the long-term big data could be used to prevent at-risk 
individuals from falling ill or developing diseases. This long-term outlook, however, 
would require genetic analysis in addition to just big data.  
 
In what ways does the structure of the Swedish Healthcare System enable or 
hinder the integration of big data solutions in the healthcare delivery process? 
 
There are some barriers that contribute to the slowness of the process of integrating big 
data into the Swedish healthcare system. One barrier is the novelty and complexity of big 
data technology. Another barrier mentioned by the interviewee is the level of resistance 
and bureaucracy when dealing with health data. In general, there is a high resistance to 
change, many regulatory issues and high bureaucracy. These obstacles increase the 
difficulty and length of the process for researchers to access this data.  
 
As a third barrier, the interviewee also claims that there is a general lack of expertise in 
computer science and programming globally. The suggested implication of this is that it 
limits or slows down the implementation of big data in healthcare. As a result of the fact 
that big data technology or computing has not been practiced for a very long time, there 
is much learning still to take place in these fields.  
 
As an enabler, the interviewee mentioned the ability of the infrastructure that exists to 
support this change, as well as the importance of cloud services. However, an enabler that 
the interviewee considered as the main one is the big data itself. The data exists, but what 
remains to be done is to make use of it and extract value from it. On the other hand, the 
interviewee raised a point about the issue of storing information of a sensitive nature and 
the ethical dilemma associated to it.  
 
According to the interviewee, the implementation of a new EHR system is an indication 
that the importance of big data in healthcare has been realised. Though the process of 
implementation is still at the beginning stages, there is a strong indication of the planning 
and preparation for a new system.  
 
What do you think would be important characteristics of a big data solution 
developed for the Swedish healthcare system? Why? 
 
In order to begin using big data properly, the interviewee proposes that an important factor 
to focus on in the short term is to structure the data. An additional area of importance is 
to increase or improve accessibility to data and making the process more efficient. This 
is important, because at the moment the process of getting access to data takes a long time 
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and this is not sustainable in a reality where big data is integrated into the healthcare 
system. From a very long-term perspective, the interviewee suggested that an important 
characteristic would be generic artificial intelligence which would essentially be doing 
the work that humans do now.  

How big a role could the private sector have in the development of big data solutions 
for the Swedish healthcare system? 
 

The interviewee was sceptical when considering the role that the private sector could play 
in introducing big data solutions into the Swedish healthcare system. He further explained 
that the reason for his scepticism came from his opinion that the public procurement laws 
in Sweden would be a hindrance for small companies, who are likely lack the resources 
necessary to compete with the larger companies. However, it was mentioned that it is not 
impossible for private companies to play an important role as it has been done in the USA 
and in China.  

In relation to the public sector, there is a fear that such sensitive and personal data such 
as patient health data could fall into the wrong hands. A solution to this could be to remove 
personal data that could identify an individual, however, an issue with this solution is that 
is removes or limits the possibility for predictive analysis in order to detect diseases in 
the individual.  

4.3. Head of Research Clinic 

4.3.1. Big Data 

In this theme the interviewee was asked three main questions that aimed to provide 
context to the current usage of big data, the possible future use of it in Swedish healthcare 
and the possibilities that big data offer. 

What is it that the research clinic does and are there any other like your research 
clinic in Sweden? 

The research clinic has an aim that is to develop and research health living prevention, 
promotion and digital health for the purpose of driving Swedish healthcare forward. The 
interviewee emphasised that the focus for that reason is to try to shift the focus in care to 
selfcare where the patients and physicians then are given the possibility to prevent 
diseases instead of just treating it with medicine. In order to achieve this the research 
clinic tries to actively work with researchers and companies both on a regional and a 
national level but also with external partners in the US. 

The research clinic has received the assignment of connected health on a national level 
and is the only research clinic in Sweden that is funded for executing this specific research 
and development, making them unique. The research clinic has steered this assignment 
of connected health towards prevention, something that the interviewee claims to be under 
prioritized. Close to 99% of the budget in Swedish healthcare today is said to be for 
treating diseases, and only 1% of the budget goes to actually preventing diseases. The 
interviewee views this as a problem and says that the Swedish healthcare typically tries 
to fix things, that is treating the diseases, but does not do the maintenance work needed 
to prevent the need for the fixing in the first place.  A parable was made where this way 
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of working was linked to people neglecting to take their car for yearly check-up to avoid 
it breaking but instead go first when something is wrong with the car. Shortly humans are 
now treating their bodies and their health like they are treating their vehicles. The Swedish 
healthcare is said to be so focused on fixing problems, and that threat in itself creates 
more problems considering that according to the interviewee it really estranges the 
budget. Instead a solution is said to be prevention. Prevention would lead to less things 
needed to be “fixed”, and it could lead to breaking the bad circle Swedish healthcare 
currently is said to be in.  The interviewee says that there is a possibility to do a lot more 
with less means, but it is a matter of starting to realise that new methods are required, and 
that is where digital solutions and the utilisation of big data comes in. It is, however, 
emphasised that the new methods the interviewee seeks for are not to replace the regular 
healthcare but rather make it possible to differentiate the healthcare and to facilitate 
change in a way that assists the Swedish healthcare so that promotion and prevention can 
be done in a better way that it currently is. 

The progress of digital development in Swedish healthcare is said to be slow but the 
interviewee despite that sees the possibilities associated with digitalisation and mentions 
the success of the telemedicine application “KRY” as an illustrative example. The 
development of KRY was not fast, though it transformed the way in which Swedish 
healthcare traditionally was delivered and the accessibility of healthcare. According to 
the interviewee KRY managed to make private individuals comfortable with receiving 
healthcare digitally and this in a way has paved the way for further developments and 
innovations in that aspect. Hence “consumer products” such as KRY are an example of 
what is lacking in healthcare today, which can be seen as surprising considering that 
digital consumer products are everywhere and individuals are more than happy to use 
them. A general issue in healthcare that prevents more consumer products being available 
is said to be the fact that big organisations are generally slow on picking up new things, 
and consumer products are said to be no exception in this regard. Another reason 
mentioned to why there are not more consumer products in Swedish healthcare is the fact 
that the development of them are thought to be costly. According to the interviewee there 
is a need to make products evidence-based in order for them to be reliable and be relevant 
for physicians, and for them to recommend them to patients. For a consumer product to 
be evidence-based research is needed, and for research to be executed, resources are 
needed, leading to a high price. On the contrary to the preferences the interviewee 
expressed as a doctor of wanting evidence-based consumer products, patients are thought 
to not value that aspect to the same extent. Instead they are assumed to look for tangible 
indications that the consumer product actually works. 

In your role as head of research clinic, and in your role as doctor, how have you 
made use of big data? 

The interviewee said that in the research clinic they use and work with big data on a daily 
basis, however she also mentions that the knowledge of how to actually use big data is 
fairly limited within the Swedish healthcare system. In addition, the interviewee identifies 
the difficulty to access health data as a researcher in Sweden as a barrier to people 
recognising the possibilities of using big data. People's knowledge of what big data is and 
what it can do is limited. The difficulties of knowing who to talk to and what researchers 
can and cannot do with the data does not exist. The interviewee says that a roadmap is 
lacking that provides the researchers and the hospitals with the data asked for and ensure 
that it is used in a way that will not be ethically promiscuous towards the patients. 
However, this does not exist on a national nor on a regional level today. This is something 
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that the interviewee really calls for in order for the usage of big data in healthcare to 
become more commonplace and for regions to be more comfortable in sharing data. In 
turn it would normalise the usage and likely make big data more prominent in the way in 
which healthcare is delivered. Interviewee says that it should not be as difficult to access 
health data as it is at the moment and believes that state-owned data should be freely 
available to everyone but encrypted of course and anonymous. Shortly a more transparent 
process for accessing data is asked for, because the data is said to be out there, it exists. 
So, it is just a matter of utilizing that data, and the new Electronic Health Record (EHR) 
is said to be a step towards making it simpler to extract and store date, but also that then 
an issue becomes the structure of the data which is heavily lacking at the moment. As of 
now only laboratory, x-ray, genomics and information on how a patient move through the 
organization is structured. 

In the interviewee’s role as a doctor the usage and utilization of big data was understood 
to be extremely limited. This was said to be unfortunate considering the fact that there are 
a ton of data at the moment in the Swedish healthcare system, but none of it is currently 
used. At the moment national quality register are said to be used. These concerns hip 
fractures etc. and report on different sets of data and information related to treating the 
hip fracture in this case. This data in turn could then be used to decide on how to do the 
surgery in order to get the patients back on their feet. In addition to that the register which 
is on a national level can serve as a quality control to ensure good healthcare. 

 

If you were to imagine a big data solution to be used in the Swedish healthcare 
system, what would it look like, and what components would be important to 
consider? 

The interviewee said that the important thing in integrating big data is deciding where to 
start, and that it is a difficult question to answer. A good start would be to look into the 
patient flow since that then could result in big data becoming more tangible and easier to 
relate to, something that is deemed to be an issue at the moment. It is said to be too abstract 
and resulting in people not knowing what it is and what it can do. The interviewee 
continues by saying that in the beginning of the big data integration it should not be for 
the patient directly. Instead the patients will benefit from the increased knowledge that 
will improve the quality in the second phase which might be surgery for example. The 
start of using big data instead begins with developers, researchers and companies that 
wishes to develop new products and streamline processes. And that is why the American 
dream of a tailored healthcare experience at the moment is really nice, but not realistic at 
all.  

Another possibility that the interviewee mentioned was using big data in order to be able 
to see healthcare consumption patterns. By using big data in this way, it could be possible 
to know where and how much money should be allocated from the budget in order to save 
money. And the primary stage of where to save money in she Swedish healthcare is said 
to be in the beginning of the healthcare delivery process, and not in a later stage where 
acute-fixes are considerably common and costly. In addition, the interviewee said that 
many layers of information available to use can provide cost savings and optimization 
measures in other areas than in direct patient treatment. A solution that is mentioned to 
be quite simple to implement and to execute it using the data relating to electricity in order 
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to optimize the consumption of it and in that way drive down the cost through minimizing 
waste. 

Important components to making big data work are mentioned to be that the data that is 
to be shared should be encrypted and the process of getting and sharing the data should 
be transparent and there should be national guidelines and regulations in place to oversee 
that. For this reason, the interviewee once again emphasises the need for a national 
framework on how to work with big data and data in general would be of great value since 
it would offer structure, and visibility in the way that data is shared and can be shared. At 
the moment it is really difficult for researchers to access data that they are interested in. 

4.3.2. Swedish Healthcare System 

In this theme the interviewee was asked two main questions with regards to the healthcare 
system, in order to understand the current and future environment in which a big data 
solution is suggested to take place. 

 In what ways does the Swedish healthcare system enable or hinder the integration 
of big data solution in the healthcare delivery process? 

The interviewee begins to answer this question by explaining the structure of the Swedish 
healthcare system. There are 3 levels, where the politicians are at the top. They tell you 
how much money that you have in your budget and essentially what to prioritise with the 
money you are given. Under the politicians there is the service sector which are the 
administrators that manage the hospital on a regional level. And lastly there are the 
specialists that actually do the work on the ground and interact with the patients. The 
interviewee says that it is essential to understand this structure of the healthcare system 
since they are all very different in their objectives and still all of the levels are needed in 
order to make the system work. And this is a problem since the knowledge of what big 
data actually is and what it can do is lacking. It is just a buzzword for many on the higher 
level. But then there are the researchers, clinicians and analysts that have the knowledge 
needed for the integration, but they are not in charge over the resources. There is a need 
to make big data easier to relate to, at the moment it is too abstract and for that reason it 
is not getting attention from the higher levels, or the level levels. As long as no one is 
using the data that is out there it is not worth anything. Thus, the threshold for actually 
using the data need to be lowered. That is expressed to be the best solution, but also then 
encounters a political issue and decision since it is politicians that can make that threshold 
lower. 

The lack of platform for researchers are mentioned to be another barrier to the integration 
of big data in the healthcare delivery process. Researchers are commonly hired by 
universities and not by the hospitals and having researchers in healthcare is said to be 
essential for the development of big data. In addition, the lack of national guidelines of 
how to use the data and the safety and regulations around the data are mentioned as 
hinders to the integration of big data.  

Lastly, the interviewee mentions the private hospital size to be a hinder since they unlike 
public institutions can make a profit and then have incentives to develop ways to integrate 
big data and make use of it. The issue is said to be the fact that in Sweden the private 
hospitals are considerably small to size meaning that they rarely have the resources 
needed to develop and carry out the expensive research needed for big data. They have 
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the resources to buy the solution but not to develop it, and that is a hinder from the 
business side. 

Do you see positive trends for the integration and usage of more big data in Swedish 
healthcare? 

The interviewee says that there are indications of positive influences but that the trends 
coming are coming slowly. In order to make the integration speed up there is a expressed 
need to work more with external developers outside and inside the Swedish healthcare 
industry, and to make the process of accessing data more transparent. As for the 
transparency part the interviewee says that it is an easy thing to fix but that the issue to 
why it is not fixed is because people are not used to working with big data. In addition, 
the interviewee says that the focus cannot and should not be on making money out of big 
data initially but rather to start making use of it and realising its value, the “making 
money”- phase would come later on. But on the other hand, the interviewee recognises 
that for the private actors that have the money to develop solutions that make use of big 
data in healthcare there is an objective to make money since for them it is a business 
decision. So even though the public hospitals are restricted by laws and cannot make 
money, and has focus on other benefits then monetary ones, there is a need to be able to 
make business out of the potential solutions especially if one takes private companies into 
the equation. If private companies come in and develop methods that can be used in 
healthcare, it is something positive, and the interviewee welcomes it. However, this 
means that the private actors need to make money since if they were not, they would have 
a low incentive for developing these new tools and methods. 

4.3.3. Revenue Streams 

With regards to this theme the interviewee was asked one question that aimed to 
generated insight to the value big data possible could create in Swedish healthcare and 
for whom. 

Which stakeholders could big data have value for and in what ways? 

The interviewee said that big data would provide value for the whole chain, all the actors 
involved in delivering and using healthcare. As an example, companies that want to go in 
the healthcare sector and develop better solutions such as IT systems or other IT solutions 
is one example are mentioned. Other examples that were mentioned were the medical 
companies looking for information, app developers looking to develop applications for 
healthcare at home, and researchers that wish to access information for their research. In 
the long-run it can create an enormous value for the healthcare when it comes to getting 
better processes and better tools to evaluate those processes.  

4.4. Head of Innovation and Development; Researcher in Medical Technology 

4.4.1.  Big Data 

In this theme the interviewee was asked two main questions that aimed to provide context 
to the current usage of big data and the possibilities that big data offer for the Swedish 
healthcare.  
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How much of your work as head of innovation and development revolves around 
big data? 

The interviewee says that very little in the work concerned or involved big data. The 
reason for that is said to be that the region has not started to consider big data as a concept 
yet or started realizing the possibilities that come with it. Instead the region is said to be 
in to system development and system handling. Explanations to why big data is not too 
present in the interviewees work is said to be the lack of discussion about who owns the 
data, what advantages there would be in selling data, and what the advantages of letting 
someone else use the data might be. 

The lack of discussion in this area is argued by the interviewee to be simply because 
digitalization has not evolved enough in the Swedish healthcare. Sweden is claimed to 
not be mature enough to take on big data and integrate it. Currently the interviewee says 
that the focus is on the critical systems that make the healthcare work, and that those need 
to be in place before big data and the advantages of big data can even begin to be 
discussed. Examples of these critical systems are administrative systems such as the 
health record system, lab systems that are central in making analysis on samples from 
patients in order to make diagnoses. Both these fundamental and vital systems are viewed 
to be quite slow. 

However, the region that the interviewee works for have together with four other regions 
in Sweden bought a system to manage the basis of administrative activities which is a 
step forward. But then there are other slow and outdated processes like doing lab analyses 
which at the moment consists of a lot of physical activities. The interviewee says that 
there is a great possibility in using big data to improve these fundamental and crucial 
systems and make them more efficient, but for that to happen there needs to be pressure 
from external actors as well, and for the data used to be depersonalized so that it cannot 
be connected to a specific person. 

How would an ideal big data solution in the Swedish healthcare system look to you? 

The interview says that the ideal solution heavily depends on the purpose of the solution, 
but also says that for a solution that involves selling data and earning money as central, 
there is a need for the Swedish law to change, because as it is now, none of that is possible. 
Unless the law changes the interviewee says it does not matter how the data is sorted, 
stored or collected because they cannot use it as a region. The interviewee continues with 
stating that there are so much more than economic gains to be achieved with big data in 
healthcare and emphasises that there are other benefits too. In addition, nomenclature is 
mentioned as a vital component in generating big data that can be used since at the 
moment the different regions in Sweden tend to have their own names for data within 
their systems. Nomenclature means that the names and id of types of data are the same in 
all of the regions. Because when that is achieved the data is comparable and can yield 
value, something that the interviewee says is on its way within a few regions in Sweden.  

In order to use the data that potentially can be collected from the healthcare there is a need 
to filter it and to take away the identification of the data. Anonymity is key, and that is 
why GDPR exists.  But the identification is mentioned by the interviewee as a part of the 
data that can be easily removed. Though despite being able to remove identification there 
is still a need for IT security protection. And the process of making this a reality is said 
to have been slowed down by mistakes made by a private actor that left patient files out 
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on the web, very accessible to other parties. Then such mistakes are made the interviewee 
says that the politicians that want a closed system can tangibly argue to why that is the 
best solution. Hence there is not an open culture when it comes to IT system development 
and IT system management. 

4.4.2.  Swedish Healthcare System 

In this theme the interviewee was asked four main questions with regards to the 
healthcare system, in order to understand the current and future environment in which a 
big data solution is suggested to take place, as well as trying to understand what role 
external parties play in integrating solutions as such.  

In what ways does the Structure of the Swedish healthcare system enable or hinder 
the integration of big data solutions in the healthcare delivery process? 

The interviewee says that there are never enough resources available in the healthcare 
industry, while adding on that the hospitals need to put pressure in order to attain such 
resources, and the hope of the collaboration between the five regions to result in there 
being enough resources to pursue the usage and utilization of big data in healthcare. For 
example, the region is said to not have enough developers to do system development, and 
not enough money to hire the developers that are missing. 

Another problem that was mentioned were the regulations that hinder the region from 
making an economic benefit and from selling data. The interviewee says that as a region 
you are not allowed to make a profit according to Swedish law, which is why creative 
collaborations with external partners are important. What the region tries to do through 
these collaborations is to outsource projects to external parties with the intention that if 
the partners earn money, it will go back into the region. 

How much big data is currently integrated in to the Swedish healthcare system, and 
how is it used? 

According to the interviewee there is so much health data and data available in the 
Swedish healthcare, and there is a great opportunity in extracting and saving this data. 
However, this data needs to be saved because it is only then that it becomes a potential 
resource. In order to use it the data needs to be sorted and saved it in a way that makes it 
easy to access. And of course, there is a need to find the right data to store. It is about the 
quality of the data, not only the quantity. The interviewee says that there is a lot of 
untapped potential with all of the data that exist, but also says that in order for that data 
to have a value there is a need to put several chunks and types of data together. The 
interviewee concludes the answer with stating that there are so many interesting things 
that can be done with the data that currently exist but that the reason to why it is not used 
is likely to be because there is no knowledge on how to do it at the moment. 

 How could private actors drive the integration of big data in Swedish healthcare 
forward? 

When asked this the interviewee stands up and paint a picture on the whiteboard to 
illustrate an idea and possibility that the Swedish healthcare have when it comes to 
involving private actors in order to develop and integrate big data in healthcare. The 
collaboration between the five regions where they have the same administrative system 
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and nomenclature is said to provide the basis in the example provided. The interviewee 
continues to explain an example of the value that private actors possibly can have by 
suggesting that a playground with dummy data from the five regions can be created which 
the private actors can access. In this way they could build systems that would actually be 
compatible from the beginning with the processes and methods in Swedish healthcare. 
The way in which the private actors would make money then is suggested to be from the 
data that the healthcare provide to them, which they sort and sell in exchange for allowing 
the hospitals to use their systems free of charge. This solution is said to be completely 
realistic today since the data just needs to be filtered in terms of identification and then it 
can safely be used without endangering a breach of integrity. Though nothing like this 
has begun to be developed. 

The interviewee continues by explaining why it might be that the integration of external 
actors, such as private companies what could help in the development and integration of 
big data us currently so slow. That are the errors made by previous actors in the Swedish 
healthcare industry. The interviewee gives an example of the company that accidentally 
had left out files that were easily accessible on the web for everyone to see. In the files 
there were confidential discussions between patients and doctors. The small private firm 
had only added an additional router to their servers to enable their services, but this led to 
people being able to access that confidential information if they just had the right IP 
address. The interview says that this is an issue not only because of the integrity and 
confidentiality breach but also an issue for the future integration of big data since the 
when unfortunates such as this happens, if gives fuel to the people who are against the 
digitalization of the healthcare industry and prefer a closed environment.  Which is said 
to be troubling considering the fact that the interviewee says that the patients do not mind 
the convenience that a future digitalization of the healthcare could offer. This in the sense 
that they are assumed to prefer improved accessibility that it could mean. But the 
interviewee says that in a perfect world that would exist, and we do not live in a perfect 
world. With digitalisation and data comes risks and for someone to take responsibility 
when things go wrong, and that rarely falls on the patient. For this reason, the open vs. 
closed data culture environment is mentioned to have strong advantages and strong 
disadvantages. Despite this expressed dilemma, the interviewee says that a good balance 
between the two, that is protecting and sharing data can eventually lead us to the “perfect 
world”. 

Do you see positive trends that indicate the integration of big data into the Swedish 
healthcare system in the future? 

According to the interviewee there are some trends that indicate the possibility of big data 
being integrated in the Swedish healthcare system. Historically the interviewee says that 
the focus in their organization has been that the IT department is supposed to support the 
people in the organization on a basic level. But that is slowly shifting as the discussions 
around digitalization and its benefits have been discussed, where big data is said to be 
one of the major advantages. A big step towards digitalization was said to be the 
employment the region did for a position called CDO. This person actively works with 
organising the digital transformation in the region, whereas the FVIS projects are said to 
be one of the activities. The employment of the CDO signals that there is a awareness of 
the need for digitalisation from higher levels according to the interviewee which means 
that the journey has begun. 
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The people working in the IT and digitalization department in the region are said to be 
more than ready for the integration of it since all they see is possibilities and solutions as 
they have the knowledge of what it is and what it can do. For them the interviewee says 
that they need funding internally and externally, as well as for the legislation to change. 

4.4.3. Revenue Streams 

With regards to this theme the interviewee was asked one question that aimed to generate 
insight into the financial aspect of big data in the Swedish healthcare.  

How could a big data solution created for the Swedish healthcare system be funded? 

The interviewee starts out by saying that it heavily depends on what the solution is meant 
to do and for who, however in general there is a great interest on the societal level of how 
big data can be used. For this reason, the department of enterprise is mentioned to be a 
potential source of funding. The interviewee then continues on by discussing who would 
pay for using this service and says that the swedes as patients are proud of paying tax and 
having free healthcare because of it. For this reason, the interviewee believes that 
micropayments like those done on “KRY” would be the best option if a solution was to 
involve the patients in the revenue model. But then the interviewee also says that in order 
to get down the fees enough there is a need to have a huge number of users and a need to 
provide a value that equals or exceeds the fee. It is mentioned to be a cost-benefit balance. 
Moreover, paying with data from the patient said is mentioned to be a possibility with the 
statement that “ignorance is bliss”. That essentially is said to be suggesting that they do 
not know and better and for that reason would give away their data for free if it would 
give them free access to a solution in turn. Though the interviewee points out that this is 
risky since it might mean that the data you then sell will not be kept safe. 

 

 

5. Analysis 
This chapter aims to combine the empirical findings from the previous chapter and the 
previously published literature from chapter 2 in order to find connections, patterns and 
to make sense out of the data that has been collected. The chapter is divided by headings 
that are based on the analysis coding that can be found in appendix 2. The coding 
identified 5 tentative categories based on the data that was collected and those tentative 
categories are, therefore, define the structure of the analysis. The different sections in 
this chapter analyse the information that is suggested to fit under the categories in 
question and connects it to the research purpose, as well as to the research question.  

5.1. Current State of SHS and Big Data Usage 

Through discussions with professionals in the industry it has become evident that the use 
of big data in the Swedish healthcare system is rare and limited. Even though the 
infrastructure exists to support a change toward more digitised healthcare, there is a 
resistance to this change which has slowed down the process of evolving Swedish 
healthcare into a system that embraces big data technology and the opportunities that it 
presents.  
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The Swedish healthcare system is one which takes great pride in providing top quality 
healthcare to its patients. An important component of this top- quality care is patient 
safety, which generally requires tight regulations with regards to how patients and their 
medical data are treated. In light of various data privacy scandals which have occured in 
recent years, one can understand the increased awareness of, and alertness to, the need to 
protect personal data. However, when the data itself is important to the improvement of 
healthcare processes and, hence, patient care, where is the line drawn between protecting 
data and sharing it? The availability of data has been identified as a key factor that needs 
to be in place in order for big data to be integrated into the Swedish healthcare system 
(Raghupathi & Raghupathi, 2014, p.8-9). One can argue that even though many public 
systems in Sweden are considered to be well developed, however, in many aspects the 
healthcare system is falling behind when compared to other healthcare systems such as 
the US. Even though the swedish healthcare system has undergone changes over the last 
decade (Lindström, Rosvall & Lindström, 2018 p. 488), there is still room for major 
improvements when compared to the state of the US healthcare system in terms of 
digitalization and the adoption and integration of big data.  
 
Although the healthcare system as a whole is falling behind, there appears to be a general 
shift in the attitudes of those working in the industry towards the use of big data in 
healthcare. It is suggested by the interviewees in this study that many who work within 
healthcare are ready for a change to a more digitised healthcare system and are open to 
the adoption of more innovative solutions. The general attitude towards technological 
development and innovation in Sweden is positive and the social environment has 
embraced the digitisation of many processes and activities. However, for policy makers 
and regulators this may not be the case when it comes to the topic of patient health data. 
Instead, the focus is on making sure that the healthcare system is able to treat people who 
need help and on making access to care easier (Lindström, Rosvall & Lindström, 2018, 
p. 488). As a result of the lack of focus and discussion around the topic of big data, it still 
remains a buzzword that many do not understand and, therefore, struggle to comprehend 
its capabilities.  
 
The findings in this study suggest that there is a fear amongst policy makers that 
information as personal and sensitive as patient health data could end up in the wrong 
hands. This fear is thought to be the result of a lack in knowledge about big data. 
Knowledge about big data and the opportunities that it presents does not exist on all levels 
of the structure that is the Swedish healthcare system. Most of the knowledge about how 
big data works, how it can be used and what opportunities it holds exists on the ground 
level with those professionals who work with this kind of data. This knowledge, however, 
has not yet reached the top of this structure where the most impactful decisions take place. 
This gap in knowledge creates a distance between the objectives and priorities of the 
regulators at the top and the clinicians at the bottom and, thus, also creates a potential 
threat to the progress and development of the healthcare system. As big data technology 
is relatively new and novel (Chen, Chlanf and Storey, 2012), one can understand this 
knowledge disparity and the fear that surrounds the usage of something that could 
potentially threaten the safety of patients. Research plays a vital role in the development 
of the knowledge of what big data is and the potential that it has in healthcare and 
researchers can help to bridge this knowledge gap. In particular, this pertains to research 
which looks at the relationship between healthcare and the digital sphere.  
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The extent to which big data is currently used in the Swedish healthcare system is limited 
to usage in the management of patient health records, gene sequencing, x-ray processes 
and to a small degree for analytical and informational purposes. A large amount of data 
is created through healthcare processes, however, only a small amount of this data is used 
for the purposes of improving healthcare delivery through the research and development 
of innovative solutions to issues in the system or general solutions related to the health of 
the public. At the moment, the Swedish healthcare system provides treatment to the ill, 
however, the findings in this paper suggest that big data could be used to change this. 
Slowly some work is being done to shift to a more preventive healthcare system, or at 
least, to introduce more preventive practices in healthcare. The introduction of more 
preventive healthcare practices relies on big data to be able to predict diseases and, hence, 
reduce the need for treatment.  
 
Since there have been some processes that have been digitized in the Swedish healthcare 
system, there is a great deal of data out here that could potentially be used. However, 
there is an experienced lack of access to this data. Even though one could understand the 
strict regulations that prevent access to this data, it is also important to consider the 
forgone opportunities as a result of these restrictions. The ability to predict diseases and 
illness and to improve the general health of a population can have long term positive 
effects on the quality of life of the population, as well as positive long- term effects for 
the state (Bates et al., 2014, p. 1123). The treatment of illnesses and the admission of 
patients into medical facilities is far more expensive than preventing these illnesses, 
therefore, the role that big data plays in healthcare needs to be reconsidered. Additionally, 
as mentioned in the findings, the amount of funding or investment that goes in to 
preventive healthcare is a mere one percent of the total healthcare budget, which is a 
number that needs to be grossly improved if big data opportunities are to be explored 
inside the healthcare industry. This investment from the state could be allocated to 
research activities relating to solutions for data privacy issues connected to big data usage, 
and research into how big data could be best integrated into the system so as to extract 
the most value from it, and at the least expense to the state and to the public. According 
to previously published literature, investment in big data from a healthcare perspective 
can result in money and time being saved, especially when the integration has come as 
far as involving AI (Dilsizian & Siegel, 2014).  

5.2. Possibilities/Opportunities 

The findings in this paper reveal that there is much that can be achieved with the use of 
big data in healthcare. What can be achieved is heavily dependent on the availability of 
resources such as money, expertise and the data itself. In addition, as both interviewees 
and other researchers have pointed out, it is important that the data is structured in order 
to be able to extract and create value from it (Raghupathi & Raghupathi, 2014, p.4). Much 
of the literature around the topic of how big data could transform healthcare discusses the 
ability to create individual treatment based on individual health statistics and predictions 
(Chawla & Davis, 2013, p. 663). It is also suggested that in the long-term big data could 
play a large role in preventing at-risk individuals from developing diseases. This is 
important for the general improvement of the health of the Swedish population and raises 
the level of quality of care. In addition, artificial intelligence, which relies on big data, 
could potentially take over roles that clinicians currently are in control of. The value in 
this is that processing times for some activities could be reduced, the accuracy of 
diagnoses could improve, hence the general treatment that patients receive would be 
better and at a lower cost (Dilsizian & Siegel, 2014 p.426). This outlook on how big data 
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technology could transform healthcare is supported by the individuals interviewed in this 
study, however, this is an outcome that is expected to occur only in the far future. As 
promising as the opportunities with big data may look, it is important to note that this 
change or shift toward more digital care is likely to be a slow process that could take years 
before achieving a state where big data is fully integrated and being used to enhance 
healthcare delivery. The slowness of this process can be attributed to a number of factors, 
including the time it could take to change the regulations that govern the protocols for the 
usage of patient health data and the research that needs to be done to develop evidence-
based digital solutions.  
 
The aim of this thesis was to explore the possibilities for revenue generation using big 
data solutions in the Swedish healthcare system. The findings, however, reveal that 
despite the possibilities it offers, the priority at the moment with regards to the integration 
of big data into healthcare should not be about the business component of big data 
solutions, but rather the focus should be on using big data solutions to improve processes 
and create value. The ability to create revenue generating opportunities is likely to follow 
at a later stage when the value that the data creates is realised. However, big data also has 
the potential to have a positive impact on healthcare in the short-term by enabling better 
treatment for patients. This could be through the analysis of data gathered on the various 
processes in healthcare delivery and how these processes can be improved (Raghupathi 
& Raghupathi, 2014 p.9). An example of this, as mentioned earlier, being the digitisation 
of processes and procedures, such as the capturing and storage of patient records or 
improving access to medical care through digital or online medical advice platforms. 
Other examples of more immediate uses of big data include the analysis of healthcare 
consumption patterns in order to make better budgeting and resource allocation decisions, 
as well as, the analysis of patient flow through the healthcare delivery process.  
 
Another major opportunity which exists is the opportunity for the Swedish healthcare 
system to collaborate with external parties such as system developers and data engineers 
from both the private and public sectors. It became known in the findings that there is a 
lack in more technical expertise and knowledge within the Swedish healthcare system. 
Many professionals in these fields operate within the private sector or are academics 
working at universities. There is usually a good relationship between universities and 
healthcare facilities such as hospitals. These relationships should be leveraged to create 
partnerships and collaborations that result in the development of knowledge within this 
field and to properly examine the interfaces between healthcare, big data and digital 
innovation.  

5.3. Barriers to Opportunities 

The current state of the Swedish healthcare system as discussed in the previous section 
does not necessarily offer the optimal setting in which big data solutions can thrive. There 
is a great deal of opportunities to integrate big data into healthcare, however, there are a 
number of barriers found in the study specific to the Swedish healthcare system that 
currently hinder this integration.  The data collected in this thesis identified different 
reasons for why big data currently not used to a larger extent in the Swedish healthcare 
system.  
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5.3.1. Lack of Structured Data 

Firstly, the EHR system that is currently used in the Swedish healthcare system is argued 
to be outdated, in the sense that all of the regions in Sweden have their own systems in 
which the protocols for how data is collected and stored differ. According to two 
interviewees and previous literature, this discrepancy in protocols creates unstructured 
data which heavily complicates the development, integration and implementation of big 
data solutions into the healthcare system (Rusu, Huang and Rizvi, 2008 p.109). As 
indicated in previous research, there is a need for big data to be collected and stored in a 
way that enables the comparison and analysis of it, otherwise there is little value which 
is created from it (Raghupathi & Raghupathi, 2014, p.4). Nomenclature in the 
management of health data is, thus, heavily lacking in Sweden and this is considered an 
important component of what makes data valuable. The value aspect of data is argued to 
be important, not only for the sake of its usefulness (Hashem et al., 2015 p.101), but from 
a business perspective as well. It is crucial that what is being offered by a company has a 
perceived value by the customer group in question. Therefore, the value component of 
business models is argued to be a highly important component as the ability to generate a 
revenue is dependent on a company’s ability to offer value (Dubosson-Torbay et al., 2002 
p.7). 
 
For the importance of offering value, the lack of structure on the data is, therefore, one of 
the barriers that currently hinders the integration of big data in the Swedish healthcare 
system. The Swedish healthcare system is said to be outdated and rather traditional and 
remains rather unstructured in many aspects. Structure has been emphasised as a vital 
value-creating component of data, therefore, the lack of structure is a clear barrier for the 
use of big data in the Swedish healthcare system (Raghupathi & Raghupathi, 2014, p.4). 
However, the collaborative work being done by Region Västerbotten and four other 
regions to standardise the EHR systems is a step towards correcting this and removing 
this barrier. As a result of this, a greater amount of data of the same sort can be compared 
and analysed, further resulting in greater value being created and the improvement of the 
validity and credibility of the data.  

5.3.2. National Budget Allocation 

Moreover, the Swedish healthcare system is said to be heavily characterized by the fact 
that it works to treat people, but fails to put in the work that would reduce the need for 
treatment in the first place. This could be argued to be a major issue in Swedish healthcare 
since close to ninety-nine percent of the healthcare budget goes towards treating patients 
who are already ill. Considering that much of the healthcare in Sweden is provided by the 
state, the issue of budget allocation is a political matter. 
  
Changing the healthcare budget to allow for more money to be allocated to investments 
in preventive care would require the highest institutional organ in sweden to change its 
mindset and attitude towards preventive care. As already mentioned earlier, the three-
layered structure of the Swedish healthcare system causes a mismatch in the priorities of 
the actors at the different levels and this also leads to a mismatch in opinions about which 
activities the healthcare budget should be allocated to. As the most important decisions 
take place at the top level, where politicians make decisions about how the national budget 
will be allocated, it is important that the actors at this level fully understand the power of 
big data, the role that it plays in preventive healthcare and how preventive healthcare is a 
better system than how the system currently operates.  
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Budget allocation is, therefore, a major barrier to the integration of big data solutions into 
the Swedish healthcare system. A possible solution to this is to collaborate with private 
actors. Private actors tend to have better access to resources such as money and expertise. 
In addition, private actors are usually not subject to as many restrictions as public 
institutions and, therefore, have the freedom to explore more innovative solutions. There 
has been research that has suggested that the private sector can play a very important role 
in the transformation of healthcare and evidence of this can be seen in other countries, 
such as the US (Groves et al., 2013 p. 4). It was, however, pointed out by an interviewee 
that private healthcare facilities in Sweden are generally small in size and, therefore, may 
not necessarily have the resources necessary to research innovative solutions. More 
emphasis should be put on the role that the private market can play in transforming 
healthcare as there are many large companies that have the resources needed to invest in 
research and development for innovative solutions.  

5.3.3. Regulations 

There is much that is regulated on a national level which complicates and slows down the 
integration and usage of big data in Swedish healthcare. More specifically there is a 
resistance to change which has delayed the digital development of the Swedish healthcare 
system. This resistance to change has led to strict regulations which have made it difficult 
for researchers to gain access to data which is needed for the development of innovative 
solutions. The availability of data has been identified as an important factor for the 
development of big data solutions in healthcare and the lack of access to this data in 
Sweden can be perceived as a barrier (Raghupathi & Raghupathi, 2014, p.4). The topic 
of strict regulations was recurrent in the interviews and the interviewees all expressed the 
urgent need for regulations to change in order for Sweden to keep up with the global 
digitisation of healthcare. There are European data protection regulations which exist, 
over which Swedish regulators have no power, however, the national policies on the 
management of health data can be changed. It is agreed that the safety of patients and 
their data is important and data privacy regulations should ensure this, however, these 
regulations need to be changed to provide guidelines for researchers on the use of health 
data and to increase access to this data.  
  
It is suggested that the issue of data accessibility could be solved, at least partially, 
through the creation of national guidelines of how to use, manage and extract patient 
health data in a way that is secure and protects patient privacy. An additional issue that 
was identified was the fact that big data solutions require a data management system, and 
most systems of these systems are cloud-based. This is a critical issue of concern for 
Swedish regulators as they perceive these systems as not secure. It is suggested that the 
anonymization of data and the creation of privacy encryption schemes could be a possible 
solution to this concern (Kupwade & Seshadri, 2014 p.764; Raghupathi & Raghupathi, 
2014 p.9). This is a suggestion that was supported by one of the interviewees who added 
that anonymity is an important component for the sharing and usage of health data. The 
issue of data security is a global concern and even in countries such as the US where many 
healthcare systems involve the use of big data technology, there is still much work that 
can be done to ensure data security (Kupwade & Seshadri, 2014 p.764; Raghupathi & 
Raghupathi, 2014, p.9).  
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5.3.4. Lack of Knowledge and Expertise 

The lack of knowledge on the topic of big data has been identified as another major barrier 
to the use of big data in the Swedish healthcare system. In general, there is a lack in 
expertise in big data technology as this is a field of science which is still relatively new. 
This lack of knowledge and expertise has resulted in a lack of discussion around the topic, 
more specifically discussions about who owns the data, what advantages there might be 
in selling this data and what the advantages might be in letting someone else use the data. 
Furthermore, the knowledge in Swedish healthcare of how to actually use big data is 
mentioned by two interviewees to be rather low, which could be an explanation for why 
the digital development of the system is rather slow. In addition, the technology in 
question is said to be complex and novel and big organisations, much like the Swedish 
healthcare system, are said to be slow in picking up new things. The slowness of the 
healthcare system to adopt big data technology is further confirmed by the fact that a 
number of industries in Sweden already have come far in the utilization of big data while 
the healthcare industry has barely begun (Raghupathi & Raghupathi, 2014 p.7-8). 
  
Another barrier which can be directly related to the revenue component of this thesis 
concerns the fact that healthcare in Sweden is almost free-of-charge for Swedish 
residents. The reality is that Swedes pay taxes and in return have a social system that 
offers healthcare at a very low cost. The implication of this is that if a big data solution is 
innovated that is a consumer product, it would be important that the prices charged for 
such a solution do not exceed the cost that consumers are willing to pay for it. Another 
factor that is important for consumer-products to be successful in healthcare is that the 
product is evidence-based. Evidence-based products require a large amount of research 
and development which can be very costly. These high costs can drive prices up which 
can affect the ability of a company to sell the product. It then also becomes increasingly 
important that the value that is created by the big data solution is something that customers 
are willing to pay for. In addition, it may be worthwhile for companies to consider 
developing products or services that are attractive to large public institutions, as opposed 
to selling to individuals. Larger institutions are perhaps more likely to have the resources 
to pay for such solutions, which then can be used to improve the general healthcare 
system. However, as was brought up in the interviews, the resources to invest in such 
solutions is currently lacking in the Swedish healthcare system, therefore, profit-making 
strategies might need to wait until a later stage when the system is prepared for such 
solutions. A challenge that exists with this is the fact that most companies are driven by 
profit, therefore, without this incentive it might be difficult to motivate companies to get 
involved in transforming the healthcare system.  

5.3.5. Recapping the Themes  

Looking at the information derived from the data collection a great deal of the things that 
was said with regards to healthcare and big data could be identified as barriers, issues or 
hinders. As a result, a barrier category was found in the coding process of the data. The 
barriers have been analysed and discussed above and even though all of the barriers do 
not have a direct relationship to each other they are argued to be connected to one another 
since all of the barriers need to be overcome in order for big data to be integrated in to 
the Swedish healthcare system. 
  
Firstly, there is the knowledge and expertise barrier. This barrier does not only concern 
the healthcare in the region but nationally since the healthcare in Sweden is regulated and 
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governed by politician. There is an expressed lack of knowledge in regard to big data in 
the Swedish healthcare system at the moment. As a result of that there are a lack of people 
who know how to go about with the data in terms of allowing access for research. As 
understood from the data collection in this thesis the researchers play a vital part in 
actually enabling a big data integration, but in order for them to actually access the data 
it is argued that there is a need for more individuals than just the researchers to have 
knowledge and expertise around how to use and how to share data. The barrier of data 
accessibility then in turn lead to the data that currently exist, not being used. In a way that 
can be seen as a waste of valuable resources. And all of this might be simply because not 
enough people are knowledgeable in the area. For this reason, there is an expressed need 
of increasing the discussion around big data in all three levels in the Swedish healthcare 
system. This in turn would then favourably lead to the creation of national guidelines for 
example of how to go about in accessing and using the data in healthcare. As a result, the 
data that exist would then be used and solutions could be developed. 
  
Secondly, there are the laws and regulations that currently cannot be overcome by the 
region themselves, this also needs to happen on a national level. In order for this to be 
achieved there is a need for the knowledge and expertise in the Swedish healthcare system 
to spread to a political level since it is, they who decide about laws and regulations. As 
mentioned in the knowledge and expertise barrier there is a need for them to understand 
what big data actually is, how it could be used for beneficial purposes in healthcare and 
ultimately what it possibly could achieve. This specific barrier includes the law forbidding 
the regions to make a profit, which as a result means that they need to create creative 
collaborations with third parties to integrate big data. This law does not on necessarily 
make for a barrier on its own, but when combined together with the law that regulates the 
sharing and thus the usage of data in healthcare it becomes a major barrier. Thus, the 
profit barriers potential solution itself is directly regulated as well. In order for the external 
parties to be able to develop big data solutions they need to have access to relevant data 
which another law regulates. This law then further complicates the process of integrating 
big data in the Swedish healthcare system. Also, the laws and regulations barrier include 
the restrictions that are in place for governing the way that data is used and shared, for 
ensuring that data is used for any other purpose than for what it initially was collected for, 
and ensures that sensitive data can only be processed if it fulfils a number of conditions, 
conditions which cannot be met in Swedish healthcare today  (European Commission, 
nd).  It is argued to be unlikely that the laws and regulations included in this barrier will 
not change until the knowledge and expertise barrier has been overcome and reached the 
politicians. It is believed that once they understand the true value and the possibilities in 
big data, the question of what hinders it and possible solutions to those hindrances can be 
discussed, where the current laws and regulations are included. 
  
Thirdly there is the barrier of data management. This barrier is based on the fact that the 
data in healthcare is regarded as sensitive by nature and thus need protection, and to be 
handled with cautiousness. As understood from the data collection the data management 
would be central in succeeding with integrating big data in Swedish healthcare since it 
concerns the way that data is stored. Also, data management systems were mentioned to 
often be cloud-based, meaning that the data in such cases would possibly be subject to 
more danger in terms of security. The fact that most systems are cloud-based indicates 
that there is a need to collaborate with external parties that offer such storage solutions. 
Though one concern with that was that there would be that such a collaboration would 
mean to let others access the sensitive data and thus possibly endangering the safety and 
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security of patients for example. This fear of sensitive data ending up in the wrong hands 
can be identified as a barrier in the sense that a structure and plan for safe data 
management currently does not exist.    
  
Raghupathi and Raghupathi (2014, p.8-9) identified prerequisites seen as crucial in order 
for big data to work in healthcare. Interestingly more or less all of those are currently 
missing in the Swedish healthcare system. For example, the scalability can be argued to 
be low on the information that all of the regions currently have their own system and no 
common nomenclature which means that there exists a great deal of data out there, but 
they cannot be put together at the moment since they essentially speak different 
languages. In addition, the availability as have been discussed is perceived to be lacking, 
simply because of the difficult and time-consuming process researchers have to go 
through in order to access data in healthcare today. Then there is the ease use which as 
well is considered to be negative in the Swedish healthcare system at the moment. This 
mainly because the data commonly is unstructured today and therefore could be argued 
to offer little value (Raghupathi & Raghupathi, 2014 p.4). Moreover, the privacy and 
security enablement are argued to not be in place for data usage and sharing at the moment 
either considering that the privacy and security dilemma in terms of actually using and 
sharing data in healthcare is not allowed today in Sweden. Lastly there is the quality 
assurance prerequisite which adhere to ensuring the quality of the data. This prerequisite 
is just like to other ones identified by Raghupathi and Raghupathi (2014, p.8-9) to be 
lacking in the Swedish healthcare system today. That is based on the information gained 
during the interviews of the system being unstructured and had been so traditionally as 
well. For that reason, it is difficult to realize the value of the data and thus it is argued that 
the quality of it cannot be properly assessed of captured. Just as claimed by Raghupathi 
and Raghupathi (2014, p.8-9) the data gathered in this thesis suggest that the prerequisites 
identified make for not only essentials, but also for barriers to the integration of big data 
into the Swedish healthcare system. 
  
The analysis of the data has therefore identified the following as the main barriers to the 
integration of big data in the Swedish healthcare system: (1) the lack of knowledge and 
expertise, (2) the laws and regulations in place, and (3) the data management. Based on 
the discussions that took place during the data collection, it became apparent that the most 
difficult barrier to overcome is the regulations. However, this is not to say that the other 
barriers are not important. The three main barriers and their relationship to one another 
are illustrated in the model of barriers to overcome below.  
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Figure 1: Model of  Barriers to Overcome  
 
As can be seen in the model illustrated above, a connection between the three barriers 
have been identified mainly based on the data that has been collected. What is important 
to understand from this representation is that there is a relationship that exists between 
these main barriers that have been identified. Firstly, there is a shortage of knowledge and 
expertise concerning big data in general in the Swedish healthcare system. Few 
individuals currently have the fundamental understanding of big data and the 
opportunities that are present. This is especially true at the governmental level where the 
regulators and policy makers sit and make important decisions. If this knowledge is 
lacking at this level of the system, then the likelihood of changes occurring in the 
regulations is low. Therefore, it is only when the knowledge and expertise about big data 
has increased that regulatory issues can be dealt with. It should be emphasised that the 
idea is not for the use of data to be unregulated. On the contrary, there is certainly a need 
for ensuring the safety of health data that is being used, and this safety can be ensured by 
providing guidelines or protocols for how this can be done. It should also be noted that 
there is a great deal of data created in healthcare that does not pertain to specific patients, 
meaning that this data is not as sensitive as patient data. This type of data is subject to 
fewer restrictions compared to patient data and it could be used today in healthcare in 
order to achieve more efficient processes. The issue with this type of data is that the 
resources necessary to develop solutions or analytical tools based on it is scarce. This 
again calls for collaboration between public and private entities in order to pool together 
knowledge and financial resources for the greater good of society. 
 
Even though it seems that Sweden is quite far behind in terms of the digitisation of its 
healthcare processes, there are some findings that indicate that there is, at least, some 
work being done towards transforming the system. An enabler of the usage of big data in 
the healthcare system that has been identified is the availability of infrastructure. Sweden 
has come far in terms of integrating technology in to society. As has been reported, 
Sweden is one amongst the countries that spend the most on IT per capita in the world 
(Rusu, Huang and Rizvi, 2008 p.109). It is unknown how much of that spending is 
allocated to IT in healthcare, however, the progressiveness in general is seen as an 
enabler. It was brought up by one interviewee that Sweden has the infrastructure 
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necessary to support the change towards a more digital healthcare system. An example of 
this can be seen in Umeå where the city is preparing to be one of the first 5G cities in the 
world. One could claim that the digitalization and usage of big data in other industries in 
Sweden has prompted changes in the healthcare systems in some of the regions. For 
example, the region of Västerbotten has just recently hired a Chief Digitalization Officer 
(CDO) which is argued to be an indicator of the change in mindset that is happening in 
the region. This argument is further supported by the fact that the region of Västerbotten 
together with four other regions are launching a collaboration which aims to improve how 
data is structured by standardising administrative systems across these regions. Therefore, 
the infrastructure, the hiring of people within digitisation and the standardisation of 
administrative systems across the country are good indicators that Sweden is on its way 
to making changes that will support the usage of big data in healthcare in the future.   
 
Previous researchers have suggested that services or products that build upon data as a 
key resource require analytical tools in order to make use of the data (Schüritz et al., 2017, 
p.5349) and to create value from it. As mentioned previously, value is an important aspect 
of data when considering revenue generation possibilities (Gantz & Reinsel, 2011; 
Schüritz et al., 2017 p.5351). In order for big data to be considered and to increase the 
probability of its implementation in the Swedish healthcare system, there are barriers 
which have been identified that need to be overcome. As one interviewee pointed out and 
as mentioned earlier in this analysis, the focus should not initially be on making money, 
but rather on making use of the data and increasing access to this data.   
 
If one takes all of the categories identified in the coding process and place them next to 
one another connections can be found. The opportunities with big data have been 
established and emphasised time and time again both in previous literature and in this 
study. In order to seize those opportunities, it has further been established that Sweden 
has an infrastructure that would enable the integration of big data. The essentials argued 
as needed in big data solutions can currently not be ensured. There are barriers identified 
that arguably makes it impossible at the moment for the essentials to be met and, thus, 
difficult for big data solutions to enter the Swedish healthcare system. 
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6. Conclusion 
The purpose of this study was to explore the various ways in which big data solutions in 
the Swedish healthcare system could generate a revenue. This proved to be a challenging 
task as this is a topic that has not been researched to a large extent. Furthermore, the 
findings in this paper, suggest that revenue generation from big data solutions in Sweden 
is something which could be achieved, however, only in the future. At the moment there 
are more urgent issues that need to be dealt with to enable the possibility of revenue 
generation in the future. Big data has played a major role in transforming many public 
and private processes, however, the strides made to use big data to transform healthcare 
have not been so big. The Swedish healthcare system has, thus far, failed to take 
advantage of big data technology in order to improve the efficiency and effectiveness of 
healthcare delivery processes. As technology continues to develop and evolve, so will the 
opportunities that are made possible by big data. It is, therefore, important that Sweden 
starts to make the necessary changes that will make it possible to take advantage of these 
technological developments for the greater good of society. The main barriers identified 
in this thesis need to be dealt with as they are severely delaying the digital transformation 
of the healthcare system. By dealing with these barriers, an environment which fosters 
knowledge generation and exchange is created, in which innovative solutions to problems 
in the healthcare system can be developed. From this environment, opportunities are 
likely to arise where businesses can develop value - adding products and services from 
which revenue can be generated.  

6.1. Managerial/Practical Implications 

The findings reveal that the opportunities provided by big data are only really possible if 
the barriers identified in this thesis are overcome. The first and most fundamental step to 
accessing these opportunities is to increase the knowledge and expertise that exist on big 
data. One suggestion on how this could be done is increased dialogue between actors on 
all levels of the Swedish healthcare system’s hierarchy. This exchange in dialogue could 
help to decrease the gap in knowledge between the decision makers at the top of the 
hierarchy and the clinicians and technicians that operate at the lower level of the 
hierarchy. This, in turn, could also help to align the priorities of these different actors and, 
thus, improve the effectiveness of the decisions made at the top level. Another suggestion 
on how knowledge and expertise could be developed is through increased research in the 
field of big data in healthcare. The more research that is done, and the more literature that 
is published on this topic, the more discussions that will take place. Research and the 
discussions that take place around it will provide more concrete knowledge about what 
big data is and what it can do, therefore, making big data less of a buzzword that people 
do not really know much about. Once this first action is taken to increase knowledge 
about big data, it is then hopefully possible to make high level changes that will enable 
more big data usage in Swedish healthcare.  
 

6.2 Societal Implications 

The societal implications of the findings made in this thesis relate to the impact that big 
data could have on healthcare delivery. The findings of this thesis encourage the creation 
of discussions and an increase in shared knowledge about big data and how it can 
positively impact healthcare delivery in Sweden. This added knowledge and increased 
discussion could result in better health being provided to patients in a more efficient and 
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effective manner. This could lead to a healthier society which could also have economic 
implications for the country as a whole. These findings provide a guideline for how 
Swedish authorities within the healthcare system can make changes that lead to solutions 
that better serve society, but also provide guidelines on how technology such as big data 
can be embraced.  

6.3. Theoretical contribution/research suggestions 

By exploring this topic, this thesis made a theoretical contribution by adding to the body 
of knowledge that exists about big data in healthcare. More specifically, this thesis helped 
to fill the gap in research about big data solutions in Sweden and how revenue can be 
generated from such solutions. The topic of big data in healthcare has been researched to 
a large extent in the U.S, however, rarely discussing revenue generation. This thesis, 
therefore, also provides a springboard for further research in this field. In particular, a 
suggestion for further research would be to explore how to increase knowledge within 
regulatory institutions as this was identified as the first step towards integrating big data 
in the Swedish healthcare system. As there are likely to be many stakeholders involved 
when determining the rules and regulations for the healthcare industry, it would be of 
value to conduct research that could provide guidelines for how knowledge about big data 
could be acquired and transferred between these stakeholders.  
An additional suggestion for further research would be a comparative study between 
healthcare systems in the U.S and healthcare systems that are similar to Sweden’s. This 
comparative study could explore the factors that make it possible to implement big data 
solutions in the U.S and not so much as possible in Sweden, for example. Such research 
could help to identify the advantages and disadvantages of certain choices made with 
regards to big data in healthcare and these could aid in better decision making.  

6.4. Limitations 

This study was conducted under strict time constraints, therefore, there are some 
limitations that the reader should be aware of. The size of this study was very small, and 
the study was conducted in one small city in Sweden. This means that the findings are not 
generalizable and should not be interpreted to be the truth for other countries. The study 
is, however, transferable into other contexts. It is also acknowledged that the size of the 
study could affect the credibility and reliability of the findings.  
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Appendices  

Appendix 1: Interview Questions 

Questions for Interview with CIO 
 

1. What role do you have in Region Västerbotten? What does this role entail? Does 
your role involve the use of Big Data or information that comes from big data 
analytics? 
 

2. Is big data currently being used in the Swedish Healthcare System? 
- How?/ Why/Why not? 
- Examples? 
- Whom does these big data solutions target? 
- Who pays for it? 
- Are you aware of any examples from other countries? Why do you think 

Sweden has not implemented similar solutions? 
- How are electronic health records used? And how is the use of these 

patient records governed? 
 

3. In what way does the structure of the Swedish Healthcare System enable or 
hinder the integration of big data solutions in the healthcare delivery process? 
 

4. If you were to imagine a big data solution to be used in the Swedish healthcare 
system, what would it look like?  

- What role would it play in the healthcare delivery process?  
- Who would benefit from such a solution?  

 
5. How do you imagine a big data solution such as this would be financed/funded? 

- Do you think the municipality would invest in the development of it?  
- Do you think it would be something that is likely to be developed in the 

private sector? 
- Do you think that customers would demand such solutions and would 

thus be willing to pay for the added service? 
- Do you see positive trends that indicate the integration of big data into 

the Swedish healthcare system in the future? 
 

6. Are there governmental policies or regulations in place that govern the use of 
big data in the Swedish Healthcare system? 
 

7. How could a big data solution created for the Swedish health care system 
generate a revenue?  

- Who could this solution be sold to?  
- Who would have the resources to invest in such a solution? 
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Questions for interview with Head of Innovation and Development 
 

1. Can you tell us about your role as Head of Innovation and Development at 
Region Västerbotten. What has this role entailed? 

- How much of this work has revolved around big data? And healthcare? 
 

2. Is big data currently being used in the Swedish Healthcare System? 
- How?/ Why/Why not? 
- Examples? 
- Whom do these big data solutions target? 
- Who pays for it? 
- Are you aware of any examples from other countries? Why do you think 

Sweden has not implemented similar solutions? 
- How are electronic health records used? And how is the use of these 

patient records governed? 
 

3. In what way does the structure of the Swedish Healthcare System enable or 
hinder the integration of big data solutions in the healthcare delivery process? 
 

4. If you were to imagine an ideal big data solution to be used in the Swedish 
healthcare system, what would it look like?  

- What role would it play in the healthcare delivery process?  
- Who would benefit from such a solution?  

 
5. How do you imagine a big data solution such as this would be financed/funded? 

- Do you think the municipality would invest in the development of it?  
- Do you think it would be something that is likely to be developed in the 

private sector? 
- Do you think that customers would demand such solutions and would 

thus be willing to pay for the added service? 
 

6. Do you see positive trends that indicate the integration of big data into the 
Swedish healthcare system in the future? 
 

7. Are there governmental policies or regulations in place that govern the use of 
big data in the Swedish Healthcare system? 
 

8. How could a big data solution created for the Swedish health care system 
generate a revenue?  

- Who could this solution be sold to?  
- Who would have the resources to invest in such a solution? 
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Question for interview with Head of Research Clinic/ Senior Physician 
 

1. Could you tell us a bit about your role at Region Västerbotten? 
 

2. In this role how have you made use of big data? 
 

3. In your capacity as a doctor how has big data helped you to deliver healthcare? 
 

4. In what ways has big data been integrated into the Swedish healthcare system? 
 

5. In what way does the structure of the Swedish Healthcare System enable or 
hinder the integration of big data solutions in the healthcare delivery process? 
 

6. If you were to imagine a big data solution to be used in the Swedish healthcare 
system, what would it look like?  

- What components would it need? 
- What role would it play in the healthcare delivery process?  
- Who would benefit from such a solution? 

 
7. Based on your knowledge of the Swedish healthcare system where are the points 

of entry for a big data solution such as this one? 
 

8. Which stakeholders would a solution like this have value for and in what ways? 
 

9. Do you see positive trends for further integration of big data into the Swedish 
healthcare system? 
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Question for interview with a Research Engineer 
 

1. Can you tell us a bit about your role at Region Västerbotten or at Livsmedicin? 
- What does this role entail? 
- How much of this role involves the use of big data? 

 
2. To your knowledge, how much is big data being used in the Swedish healthcare 

system? 
 

3. Could you give us examples of how big data could be used in healthcare? 
- What value would it provide and for whom? 
- What properties of big data create the most value in healthcare? 

 
4. What role could big data play in the healthcare delivery process? 

 
5. For which stakeholders would the use of big data in healthcare create the most 

value? How? 
 

6.  In what ways does the structure of the Swedish Healthcare System enable or 
hinder the integration of big data solutions in the healthcare delivery process? 
 

7. What do you think would be important characteristics of a big data solution 
developed for the Swedish healthcare system? Why? 
 

8. Do you see positive trends that indicate the integration of big data into the 
Swedish healthcare system in the future? 
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Appendix 2: Analysis - Open and Selective coding  

Open Coding  
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Selective Coding, Step 1 
Big Data 
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SHS 
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Revenue Generation 
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Selective coding, Step 2 
Category: Barriers  
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Category: Possibilities 
  

 

Category: Current state in the SHS 
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Category: Enablers 
 

 
 

Category: Essentials 
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