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Abstract:  

Diabetes care is currently undergoing a major transformation. New digital solutions have 

facilitated the emergence of the so-called ‘closed loop’ trend, which empowers patients to 

manage diabetes by themselves and have better control on the glucose level in their body. 

This has enormous implications for innovation and business collaboration in the medical 

sector. In particular, the quest to deliver optimum value to the patient creates new 

interdependencies in the ecosystem not least between providers of digital solution products. 

Meaning that collaboration becomes an integral part of diabetes firms’ business models. The 

stand-alone strategy is obsolete when the delivery of a product is dependent on other 

organizations products. Companies have to work in a large network and interact with 

different players in the business ecosystem. This means that the adaptative capacity of 

different components of the system, such as software and mobile applications developers 

and connected device manufacturers, is vital to survive. In this drastically changing landscape, 

how do these players position themselves in the digital diabetes ecosystem and adapt 

successfully to ensure their evolution and survival? This is the main question addressed in this 

thesis. It provides a comparative analysis based on multiple case research, the cases selected 

to explore and compare strategies and practices of traditional pharmaceutical companies and 

start-ups operating in the digital diabetes market. While these case studies are not new, the 

analysis of them to explore the main research question is novel. The case analysis suggest 

that start-ups are more advance in their strategies towards business ecosystem adaptation. 

They are born with collaborative and digital business models. The incumbent pharmaceutical 

companies, on the other hand, are a step behind in this respect. They moved from commodity 

business model towards the business ecosystem model but are somewhat stuck in old 

routines. Nevertheless, both parties are dependent on each other’s comparative advantages. 

In addition, interoperability and data-sharing are key factors to achieve artificial pancreas and 

to significantly improving the delivery of diabetes care. Furthermore, it is no longer just 

producing the devices and mobile apps that foundational to success, but companies in future 

will be evaluated on data exploitation and utilization. These developments pose significant 

challenges to diabetes firms. Where they need to redesign mechanisms to utilize the gathered 

data. 
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Abbreviation 

mHealth – Mobile Health 

eHealth – Electronical Health 

T1D – Type 1 Diabetes 

T2D – Type 2 Diabetes  

BGM – Blood Glucose Monitor 

CGM – Continuous Glucose Monitor 

FGM – Flash Glucose Monitor 

FSL – FreeStyle Libre 

ROIC – Return on Invested Capital 

AID – Automated Insulin Delivery  

DIY – Do It Yourself   

FDA – Food and Drug Administration 

DBM – Digital Business Model  
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1 Introduction  

Diabetes has been in the world from the medieval times and has been affecting people for 

centuries. Diabetes imposes a heavy burden on both the patient and the healthcare system. 

The patient is required to have regular glucose level checkups before and after consuming 

food and it is essential to maintain healthy eating habits and ensure insulin shots are 

administered on time. 

 

Globally the healthcare system is burdened with the extreme cost of diabetes. There are 

approximately 463 million patients living with diabetes around the world, and expectation for 

this number to rise to 700 million in 2045 (IDF 2019). The American Diabetes Association 

(ADA) reported that diabetes is the most expensive chronic disease. The high cost is mostly 

caused by the costs of diabetes complications. These complications develop because of high 

blood sugar levels over a long period of time (Diabetes UK 2020a)The encumbrance of 

diabetes accompanied with the high cost of treatment in the era of information and big data 

a have called up organizations for speeding up towards finding a cure.  

 

Since then the digital diabetes market has become an attractive market not only for new 

entrants, but also for established traditional healthcare and pharma companies. Various 

technological innovations have been released to support patient’s self-management of the 

disease. Innovations such as connected blood glucose monitoring and insulin dosing devices, 

mobile applications for regulating functions and visualize data imported from those devices. 

All of which contributed to empower patients to be more in control of their condition.  

 

Nevertheless, those devices are provided by different suppliers and so the patient have to 

learn how to use each device individually. An essential advantage that is missing from these 

devices and which would have made the self-management utmost efficient is 

‘interoperability’. Many digital solutions have, due to diverse suppliers, different software 

systems and thus, they cannot communicate with each other. Companies started to work 

towards interoperability and made their products compatible with others’ in order to assist 

patient to reach the so-called ‘closed loop’. The closed loop is a metaphor for the ‘artificial 

pancreas’ and consists of a circuit of compatible devices, the glucose monitoring device 
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connected to an insulin pump and a mobile application so that they all together can mimic 

how the human pancreas works. 

 

1.1 Motivation  

Many promises have since then been given by medical companies that the ‘closed loop’ 

(artificial pancreas) soon will be a reality, which would facilitate the possibility of these 

devices being paired and with the ability to communicate with each other. Meaning, the 

patient would be able to manage their blood sugar more efficient. Obviously, long waiting 

time for the closed loop has passed and patients can no longer tolerated the waiting time. 

Therefore, diabetics and their caregivers initiated a movement called "We are not waiting" 

which attracted large numbers of followers. The aim of this campaign was to put pressure on 

medical companies and regulations to find a solution. Implications of this campaign has been 

that several initiatives to employ technology has come out. Some of them has succeeded and 

begins to enter the market. This has led medical companies to rectify themselves and put 

attention to where they can create the most value. Either by cooperation with the emerging 

start-ups and benefiting from their technologies, and\or by developing their own products to 

be able to keep pace with the level of innovation. In the latter case the products are 

dependent on the ability to complement each other. This requires new strategies for 

collaboration, data sharing and establishment of partnerships. Consequently, more interest 

has been directed toward the business ecosystem in the digital diabetes market as companies 

strive for new solutions to survive in this market. Some emerging start-ups are tech savvy and 

create tech-advanced digital solutions for diabetes, but they lack the experience and 

economy. Even if many traditional pharma companies are financially superior, have customer 

knowledge and have had a series of numbers of success in the market, they might not be as 

technologically advanced as the tech start-ups. This forms a fairly interdependent relationship 

among the players in the market. How can startups thrive in the midst of large firms’ 

momentum and production capacity? And how can these traditional firms succeed among 

technological acceleration and the emergence of several market players? What can be used 

as an effective strategy in a competitive, participatory ecosystem? 
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This leads to the main research question: 

How do companies (app developers, software companies, device manufacturers) position 

themselves and act to compete in the digital diabetes ecosystem? 

 

As sub-questions I formulate: 

⮚ Who are the current players in the market? 

⮚ What products are produced in the digital diabetes market? And how did companies 

co-work and what made the product succeed? 

⮚ What is the digital diabetes ecosystem? 

 

1.2 Scope Delimitation 

This thesis will focus only on the digital diabetes products and services provided from the 

selected case companies. In addition, the data collected covers only digital diabetes activities 

for each company and activities that are out of this area is not considered. The partnerships 

and collaboration among diverse players in the business ecosystem is included when it is 

related to the development or creation of new products in the digital diabetes ecosystem. 

 

1.3 Structure of the thesis  

This study will address the different strategies in the digital diabetes ecosystem and will be 

structured as follows: 

The first part exposes the background of the topic from different angels, starting by 

presenting diabetes and its worldwide financially and physically burden on the patients. Then 

it reviews the electronical health definition and principles, and mobile health solutions in the 

digital diabetes market. After that, to build the theoretical framework, it will dig into the main 

concepts, the ecosystem, the strategy as ecology, the digital business model framework and 

interoperability. 

The second part is the methodology where it explains the research design and selection 

techniques of the cases. In addition, it looks through the research methods that are used for 
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analyzing the four cases chosen for the study. The methods are multiple-case research that 

analyze each case closely, and cross-case analysis that compares the cases in two groups. 

Thirdly, each case will be presented in a case description; overview of the company, the 

summary of the case-study related to the company, the partnerships formed for digital 

diabetes solution and briefly go over the market growth and business model. Following this, 

will be the analysis where each case is analyzed according to the theoretical framework to 

investigate which strategy matches the company in a business ecosystem setting and how 

healthy the company’s ecosystem is. Moreover, a comparative analysis among the four cases 

is presented. 

2 Literature review 
 

In this part, first, a background of diabetes explained from different angles, followed by 

introduction to electronical health (eHealth) and mobile health solutions for diabetes. The 

second part explicates the theoretical framework key concepts; the ecosystem, the strategy 

as ecology matrix, the digital business model and interoperability in the digital diabetes 

care. 

2.1 Background: Mobile Health for Diabetes   
 

2.1.1 Diabetes a Widely Spread Disease 

The number of cases and prevalence of diabetes have been continuously increasing over the 

past few decades. 34.2 million people of the United States population were living with 

diagnosed or undiagnosed diabetes in 2018 (WHO 2020; CDC 2020). That approximately 

equals to 1 in 10 people, and 90 – 95 percent of those cases have T2D. The percentage of 

people with diabetes increases by age (ibid). In Europe, among the people aged 25 years and 

over, there are about 60 million people living with diabetes (WHO 2020). While in Middle East 

and North Africa there is an approximate of 55 million adults, this represents nearly 13% of 

the regional population (IDF 2019). Diabetes also affects children and there are about 1.1 

million children and adolescents under the age of 20, who live with type 1 diabetes (T1D) 

(WHO 2020). 
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Diabetes is a major cause to a number of diseases, like stroke, kidney failure, heart attacks, 

blindness, and lower limb amputation (WHO 2020). It is also reported as the seventh leading 

causes of death in the world in 2016, and the number of deaths will double between 2005 

and 2030 (ibid). 1.6 million deaths are directly caused by diabetes each year as per data 

posted by the world health organization (ibid). Healthcare professional suggest adopting a 

healthy lifestyle, a healthy diet, and being physically active can prevent or delay the onset of 

type 2 diabetes (T2D). 

2.1.1.1 Economic aspects 

The burden of diabetes is explicitly felt in the financial area where a lot of resources and funds 

are directed towards treating the patients and caring for them (Krizner 2019). The American 

Diabetes Association (ADA) completed a study, whose results were released in March 2018 

relating to the cost of diabetes from an economic perspective. According to the results 

reported in the study, the cost had risen by 82 million dollars in the five years prior to the 

study (ADA 2020).  

The study encompassed both the direct ($237 billion) and indirect ($90 billion) costs of 

diabetes. Indirect costs can for instance be low productivity, frequent absence in jobs, 

reduction in work hours, and anxiety - all which has well-being and monetary consequences 

(ibid). On the other hand, the direct costs include medical supplies, doctor’s visit, prescription 

medications, and hospital inpatient care, where the latter two in fact represent the bulk of 

the total cost (Lindberg 2020). In the last five year, the economic costs of diabetes rose by 26 

percent, and medical expenses for people living with diabetes has reached $9,600 per year 

(ibid). According to (Hex et al. 2012) diabetes is projected to account for approximately 17 

percent of the total health resource expenditure in the United Kingdom in 2035/2036. 

2.1.1.2 Type 1 \ Type 2 Distinction 

The two types of diabetes were differentiated in 1980, when WHO published its first 

classification which is globally adopted as: insulin dependent or T1D, and non-insulin 

dependent or T2D (WHO 2019). Both types of diabetes are chronic diseases, but the major 

difference is that the T1D is known as an absolute deficiency of insulin, where the pancreas is 

not producing any insulin due to pancreatic cell destruction (Schmidt 2018). While in T2D the 
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pancreas is not producing enough insulin, which is called ‘pancreatic cell dysfunction’, or the 

body is not responding properly to the insulin (Schmidt 2018; Diabetes UK 2020b). The main 

differences according to (Diabetes UK 2020b; WHO 2019) are showed in the table (1). 

 

 Type 1 Diabetes  Type 2 Diabetes 

The annual increase in the incidence of T1D 

in childhood is between 3% and 4% in the 

high-income countries 

Accounts for between 90% and 95% of 

diabetes 

Is not affected by lifestyle and the cause of 

the disease in T1D is unknown.   

Is affected by lifestyle (obesity is a major 

factor). 

The symptoms appear more quickly. The symptoms appear more slowly. 

Even though most children have T1D, people 

over 40 can also be diagnosed 

Additional risk factor can be family history, 

ethnic background, and age. 

Managed by taking insulin and control blood 

sugar 

Managed by medication, diet and exercise 

and only in advance cases may also insulin 

be taken. 

 

Table.1. The main differences between Type 1 and Type 2 diabetes 

 

Unfortunately, there is no cure for any of the types so far. In some cases, for T2D and following 

some HCP recommendations in changing lifestyle habits into healthy ones, this would put 

diabetes into remission (Diabetes UK 2020b). The main similarity of T1D and T2D is that both 

are equally serious diseases because high blood sugar levels can lead to serious health 

complications. 

 

2.1.1.3 Patient burden 

Diabetes is a challenging disease even with the existing technologies and advances in the medical 

arena. Most of the challenges are found in the management of the disease as patients need to 

constantly test their blood to ensure efficient control of their blood sugar (Péres et al. 2007). 
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Forgetting to take medications is also part of the issue due to the constant administration of these 

drugs, which can easily be overlooked (ibid). 

 

Another challenge is maintaining a healthy lifestyle as people find it hard to adhere to the 

prescribed diet, exercise, and other guidelines, it is also a time consuming (Russell, Suh, and 

Safford 2005). A study conducted on patients with T2D found out that if patient would follow 

all recommendation from ADA for self-care, they would spend more than 2 extra hours daily 

(ibid). Moreover, 21 percent of 5,410 patients in a panel answered for diabetes as ‘job’ in 

their life, according to data from diabetes market research company (Iyengar et al. 2016). 

 

Education has also been a challenge in many regions. People are not getting the needed 

awareness to understand the disease and know how to manage it. Education goes a long way 

in ensuring that people know the steps to take when dealing with the disease. Issues such as 

nutrition, blood glucose control, risks, and foods should be addressed to ensure patients and 

families have the right knowledge to tackle this disease. Diabetic ketoacidosis is a life-

threatening risk, leading to >140,000 hospitalizations in the United States each year (CDC 

2020). 

2.1.1.4 Diabetes in the past  

In ancient times, diabetes treatment was different, where some physicians encouraged horse 

rides for diabetic people as part of an exercise(Mandal 2019) Other remedies provided were 

based on overfeeding or diets to regulate starvation by the affected (ibid). If a person was 

suffering from this disease in the past, there was not enough remedy to ensure they lived 

longer lives (Ahmed 2002). Some cultures, like the Indians, used ants to determine if a person 

had diabetes by deciding if they were attracted by the urine (ibid). Dr. Frederick Allen 

established a starvation diet system for diabetics in 1919, which was to act as a treatment for 

the patients (ibid). Sir Frederick Grant Banting and Charles Herbert discovered insulin in 1921 

by reversing the effects of induced diabetes to a dog, which led to a more effective treatment 

in the following years They took up patents, free of charge, to help people worldwide access 

insulin and improving their lives (Mandal 2019; Ahmed 2002). The effect was beneficial to the 

people where success rates were recorded as people could live longer even with diabetes. 
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Several countries in 1982 approved the sale, use, and distribution of Humulin (human 

biosynthetic insulin) in 1982 (ibid). From this date, the treatment of diabetes and caring for 

patients has improved considerably. Many methods and applications have been established 

to make the system much more efficient. Companies and organizations have committed 

resources on research and development to provide the patients with the best care. 

Technology has provided another avenue where digitalization has helped patients cope with 

this disease effectively.  

 

2.1.2 Mobile health solutions for diabetes 

2.1.2.1 Electronic Health 

Electronic health is a term that has been used in many areas in the healthcare system. The 

name was first used in marketing and industries but is now being applied in the academic 

world (Eysenbach 2001) The term e-health is defined as: 

 "a concerted effort undertaken by leaders in health care and hi-tech industries to fully harness 

the benefits available through convergence of the Internet and health care" (Eysenbach 2001). 

This term can be defined as all activities relating to health carried out through the internet. 

These activities include sharing information and providing health services where it 

encompasses the technical and mental setting in the healthcare industry (ibid). It aims at 

ensuring that the healthcare provided is enough and offers the best value to patients. Several 

people claim that due to the dynamic nature of e-health, defining it is like describing the 

internet. Thus, it should not be used in the scientific and medical arena. This was the case in 

the past, but the term has already entered the scientific and medical realm (ibid). For 

instance, the players in the digital diabetes industry segmented according to functionality and 

activities performed have already been using e-health to provide better healthcare. 

Organizations like Roche have come up with technologies and software that are in line with 

e-health and what it stands for.  

The 'e' in e-health does not mean electronic only according to Eysenbach (2001), instead 'e' 

stands for several other meanings implicit in ten words. The first one implies that e-health 

should improve efficiency like cutting costs, maybe through the reduction of duplication of 

activities in healthcare. The second one is enhancing quality to patients by enabling 
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comparison among the providers, in this case, the player in the digital ecosystem. Patients 

can determine which provider is providing the best quality at the cost they can afford. The 

third one is that healthcare has to be evidence-based. Practitioners have to prove that their 

innovations and software work through tangible proof and better analysis by real-life 

situations and applications. Fourth is facilitating education of physicians through online 

courses. The fifth meaning is empowerment, where patients and healthcare providers can use 

the internet, and patients can get the services they choose. The sixth one is based on 

encouragement for new physician-patient relationships towards a shared decision making. 

Number seven states that e-health should enable information exchange among healthcare 

providers. E number eight states that healthcare providers should have the ability to be 

extended to other areas like other countries and regions. E number nine shows that 

healthcare is supposed to ensure ethics are instilled in healthcare provision through factors 

like privacy and conduct of workers. Lastly, equity is essential in healthcare provision. E-health 

ensures that patients are treated equally in the provision of healthcare.  

2.1.2.2 Mobile health awareness 

Mobile health or (mHealth) is a subset of eHealth and the concept is defined as “a medical 

and public health practice supported by mobile devices” (Reznik 2019). It also used to 

“describe the use of mobile telecommunication technologies for the delivery of health care 

and in support of wellness” (Steinhubl et al. 2013). Meaning that mHealth solutions help to 

address emerging problems on health services, they also support people or patients to 

adopt better lifestyle habits. Some of the healthcare problems can be: increasing number of 

chronic diseases, high cost of treatment services, the inaccessible health services especially 

for underserved areas, and the need to empower patient in self-care so they can manage 

their own health. M-Health offers countless opportunities to healthcare innovations. It is 

characterized by being inexpensive, fast, accessible to the majority, and able to deliver 

healthcare anytime and anywhere.  

At the end of 2010 there have been more than 200 million mHealth applications were 

downloaded, and approximately 70% of the people world-wide were interested to access to 

at least one mHealth application (Silva et al. 2015). The online app stores (e.g. Google play , 

App Store) encouraged many developers to develop health application and sell them for 
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free. There are around 85% of health applications are free and without in-app purchase 

(Mikulic 2020). These facts make mHealth an attractive market for many companies to 

invest in, especially in the increase of the technological trend. Data shows that prevalence of 

smartphones and tablets is the key diver of the significant growth of mHealth application 

(ibid). The total number of smartphone’s users world-wide population over 6 years was 

estimated to be 96% in 2020 “89% in developing countries, 128% in developed countries” 

(Reznik 2019). 

The mHealth applications market is directed toward patients and healthcare professionals 

(Silva et al. 2015) Most of the applications are adequate for diseases management, drug 

control, coaching, self-monitoring, and other clinical and educational applications. Those 

applications have important contribution to chronic diseases management and lifestyle 

improvements in different fields as several research findings reported (ibid). 

2.1.2.3 M-Health in Diabetes 

M-Health in diabetes include number of technologies that assist the patient in self-monitoring 

and disease management, as well as technologies that facilitate the service provided to the 

patient. Technologies include smartphones, mobile applications, wearable devices, and 

insulin delivery systems whether an insulin pen or pump. In addition, a lot software has been 

developed to help diabetes management and data visualization. Some of the software are 

particularly designed for HCP usage to help clinical decision making. For example, a software 

guidance offered for treating diabetic ketoacidosis in emergency department (Reznik 2019). 

M-Health have potential of improving quality of diabetes care and reduce cost. They help in 

addressing some of the challenges that people with diabetes face on the daily life. By enabling 

patient self-monitoring, blood glucose control, insulin delivery, and visualization of gathered 

data, as well as delivery of clinical advice through a wide range of functions. Studies 

demonstrated that on average mobile phone-based interventions with clinical feedback 

improve glycemic control (HbA1c) compared to standard care or other non-mHealth 

approaches (Kitsiou et al. 2017). 
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Since its emergence, this technology has undergone many changes and developments over 

the past years. This research considers only the recent versions which are connectable devices 

and apps. All can be segmented in two main groups: Connected devices, and mobile software. 

2.1.2.4 Connected devices 

The connected devices for treatment in diabetes include all devices that are part of the 

treatment and can connect to each other. Such as; smart insulin pumps, smart pens, and 

blood glucose meters in its two different types: 1. continuous glucose monitors (CGM) and 2. 

flash glucose monitor (FGM). These technologies have contributed to significant 

improvements of diabetes care quality and they have eased the daily burden of the disease.  

Details about each device are following. 

1. Smart Insulin Pump 

As explained earlier, people with T1D do not produce human insulin and therefore keeping 

blood sugar levels in a safe range after meals is challenging for them. Smart insulin pumps can 

help patients delivering the hormone at a constant rate, which is set by the users with the 

physicians’ help. Many pumps connect wirelessly to blood glucose meters, and some pumps 

connect wirelessly to continuous glucose monitoring (CGM) devices. They can together mimic 

the way the human pancreas works by delivering small doses of short acting insulin 

continuously (Aleppo 2019). Pumps are very common to use within T1D and they are used by 

over one million around the world currently (Reznik 2019). There are several great options a 

patient can choose from, offered by different companies like, Basal-IQ and Control-IQ from 

Tandeem, Omnipod Horizon from Insulet and MiniMed from Medtronic which is considered 

a leader in this technology. The only available implantable pump is marketed by Medtronic 

(Reznik 2019). 

2. Smart Insulin Pens 

Insulin pens have more advantages over vials and syringes, because they allow for more 

accurate dosing, less pain than regular injection, and improved adherence, all of which leads 

to increase patient satisfaction (Sangave, Aungst, and Patel 2019). Insulin pens accounted for 

46% of insulin usage in 2016, and that has grown from 38% in 2012 (Kelly 2019). The smart 

insulin pen is the next generation of insulin pen aimed to eliminate the use of a manual 
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logbook. It is designed with a built-in memory that saves insulin dose and date and time of 

the injection and sends it to a dedicated mobile application. It is also capable of creating a 

summary over a period of time, but this depends on the kind of smart pen used.  

The pre-filled insulin pen – which is very common use among diabetic T2D – today can also 

be ‘smarter’ by adding the smart sensor ‘cap’ that can be fitted on top of the pen. It is 

designed by MedTech companies to work with a conventional insulin pen offered by major 

pharma companies like for example Sanofi and Biocorp collaboration (Kelly 2019). The cap 

adds the same features of the smart pen to the pre-filled pen so it can record dosage data 

and automatically transmit it to a mobile app. The available smart pen today is offered by 

InPen but there are upcoming options like Novo Nordisk and Eli Lilly, and the pen cap offered 

by Bigfoot, Biocorp, InsulChek and others (Hoskins 2020) 

3. Blood glucose monitor (BGM) 

The blood glucose monitoring device is a sensor which can be inserted under the skin of the 

patient usually on the belly or on the arm. The sensor measures glucose levels throughout the 

day and night and sends the measurements to a receiver or to a mobile application. This 

means the patient will be able to see trends and gain insight about the impact of meals, 

exercises, and illness on their glucose level. 

There are two main types of smart BGM devices currently on the market1.  CGM systems 

offered from Medtronic, Dexcom, and Senseonics, and Flash Glucose Monitoring (FGM) 

actually represented by the sole FreeStyle Libre from Abbott (Reznik 2019). The core 

difference is that the FGM requires the patient to scan the sensor in order to receive the 

readings, while in the CGM the sensor sends the readings constantly to the receiver or to the 

app. 

In 2000 was the first introduction of the continuous glucose monitoring system(Reznik 2019). 

Since then, the CGM market has been growing rapidly. According to a report from Informa’s 

Meddevicetracker, CGM is the key driver of overall global market growth of blood glucose 

monitoring devices. And the total sales are expected to reach US $9.3 billion which is around 

triple the volume of BGMs market that is expected to be US $3.5 billion in 2023 (FirstWord 

2020).  
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The market is dominated by Abbott according to the data published by Mordor Intelligence 

in terms of overall market share (see figure7) (FirstWord 2020) However, other major plyers 

are Roche, Dexcom, Ascensia Diabetes Care and Medtronic. This magnificent growth 

continuous to attract investments from large pharma companies and which has resulted in 

numerous valuable partnerships between pharma and MedTech companies.  

The largest share in the blood glucose monitoring market in 2018 was in North America, 

particularly the US, due to the high number of patients and high prevalence of the disease 

accompanied with outspread acceptance of advanced technologies. Next one was Europe 

that showed moderate growth. The rest was Latin America, Asia-Pacific region, the Middle 

East and Africa showed low growth due to economic affordability (See figure 1) (FirstWord 

2020) 

 

Fig.1 Global Blood Glucose Monitoring Market, Growth Rate by Region (2018) 

Source: (FirstWord 2020) 

2.1.2.5 Mobile Software 

2.1.2.5.1 Mobile applications 

Diabetes apps, which initially began as education and notepad tools, today provide a more 

holistic solution. They make it more convenient to use and monitor the pump, and to 

aggregate data from different devices which in turn shows trends and patterns for better 

management of the conditions. The market of diabetes apps is still one of the most attractive 

markets as 73 percent of app developers expected that is the therapy that holds the highest 

market potential as study conducted in 2016 (Jahns 2017). 
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The apps available propose to offer different kind of support to diabetic patients. Some of 

these applications are My diabetes, MySugr, Beat Diabetes, Diabetes M, Glucose Buddy, 

BeatO, Pregnant diabetes, and @point care, etc. All of these have features on the bases of 

which they are used. The supporting features such as blood glucose diary, medication 

tracking, HbA1c recording, food log, blood glucose check reminder, physical activity log, and 

blood pressure log. Some applications have in addition, a diabetes specialist support, 

automatic notifications to the family caregiver about out-of-range readings, compliance-

based reward program, and free doctor consultations.  

In a research that surveyed 18 apps for diabetes therapy, found that 50 percent of these apps 

had a medication adherence function, and that mySugr was one of the best as it includes fun 

methods to increase the adherence (Martinez et al. 2017). 

2.1.3 Interoperability in digital solutions 

Interoperability means that a product of a company can work with other products or systems 

in future dealings or with current, and that there are no restrictions (Lehne et al. 2019). The 

concept is defined as: “the ability of two or more systems or components to exchange 

information and to use the information that has been exchanged” (ibid). It is divided into four 

levels- technical, syntactic, semantic, and organizational. 

The technical interoperability is basically the ability of transforming data from A to B, for 

example it is like using a USB stick to the computer. To make use of that data, there must be 

a specific format and structure, and that is the Syntactic interoperability level. The structure 

of health data is supported internationally and laid to development standards. Not too limited 

but Fast Healthcare Interoperability Resources (FHIR) is the most common used among health 

industries as it accommodates the development of mobile health apps that are able to run on 

different IT systems (Lehne et al. 2019) The third level is the semantic interoperability which 

is “a common language for medical terms that is, ideally, understandable to humans” (ibid). 

The last is the interpretability that involves organization, legislations, and polices. It is the 

highest level of interoperability and it ensures to help healthcare professionals’ work to be 

more efficient and valuable to the patients (ibid). The possibility of exchanging data in the 

health sector is a place of great importance and according to Lehne et al. (2019) 

interoperability can contribute to digital transformation which improves medicine and 

healthcare.  
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Digitalization holds the potential to ensure healthcare provision is adequate and allows for 

true patient-centric, based on needs treatments. It also cuts on cost and provides better ways 

to deliver care to patients (Cafazzo 2019) Technology in healthcare promises better results, 

value creation to patients, and a safer way of administering health care (ibid). In some 

instances, several people claim that even with the technologies we have, not all are used. If 

these technologies were implemented, they would provide the best results.  

 

Interoperability is a critical factor in this area where it will allow integration of the systems 

among organizations and within organizations (Lehne et al. 2019). It ensures that systems are 

in constant communication with each other, which will provide utility to patients, improve 

healthcare outcomes, and provide the best care for patients. For instance, diabetic patients 

can send data to healthcare providers without physically going to the hospital. This 

information can also be shared with other organizations so they can analyze and provide 

better insights and research. The players in the digital ecosystem should be able to share 

information and data. Organizations should have the ability to compare health records in the 

ecosystem and within the organization as well as healthcare providers should be able to share 

recordings of patients.  

 

2.2 The Ecosystem 

All complex systems are “made up of a number of interacting parts” (Costanza and Mageau 

1999). The ecosystem definition by Cambridge dictionary is “all the living things in an area 

and the way they affect each other and the environment”. Despite the fact that the concept 

of business ecosystem has existed for over many years, it is still not very well-defined and 

ambiguous in many writings (FirstWord 2020). In biology, an ecosystem is a complex set of 

relationships that includes all living organisms in an area and its physical environment 

functioning together as a unit in order to maintain equilibrium sustaining state (Jackson 

2011). Whereas, in the economic concept; an innovation ecosystem is formed between 

entities with the goal of enabling technology development and innovation (ibid).  

Borrowing this meaning to put into a concept of diabetes mHealth, it covers all the connected 

technologies such as wearable devices and sensors, smartphone apps, smart insulin pumps 

and pens, those are components of a digital ecosystem which is data driven tools which can 
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link patients and their care providers for better control management of diabetes (Heintzman 

2016). Meaning, every technology’s functionality in this ecosystem affects and is affected by 

other devices, thus affects the digital ecosystem as a whole.  

2.2.1 The ecosystem in digital diabetes care 

Being part of the ecosystem network is crucial in the digital diabetes market as there are many 

digital solution providers, who provide one or more technology for diabetes care (e.g insulin 

pump or pen). These technologies should be able to work with other kinds of digital solutions 

that the patient are using (e.g mobile app), so that the patient can effectively manage their 

disease. To achieve compatibility between several devices and obtain the so-called ‘artificial 

pancreas’ it requires multiple players to work and cooperate to share data and develop 

interoperability. 

The trend of interoperability in digital diabetes pushes the current and new players to operate 

within one ecosystem that all become part of and influences each other. The healthier the 

ecosystem the more benefits come in return - not only to the patient but to all ecosystem 

participants (Marco Iansiti and Levien 2004). Because it contributes to the creation of 

opportunities for innovation and product development, new products can leverage the 

capabilities provided by existing products (ibid). The digital diabetes ecosystem today can be 

divided into seven different segments (Jahns 2018), as the figure (2) illustrated below. All 

products shown in the figure are\can be compatible with one or more of the other existing 

products. 

 
Fig.2 Digital Diabetes Industry Currently Comprises Seven Key Segments 

Source: Research2guidance (2018) https://rb.gy/k7nphl 

https://rb.gy/k7nphl
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Although there is a large space for development for a wide range of market participants, only 

about 5% of the addressable market has been acquainted with the current digital solutions 

(Jahns 2018) The growth in the digital diabetes market is expected to reach $742M by 2020 

with 50% annual growth (Danilin 2020) 

 

2.2.2 Strategy as ecology 

Keeping the ecosystem concept in mind, the paper by Lansiti and Levien (2004) provides a 

framework that relates business systems to biological ecosystems using analogy. The purpose 

of the framework is to determine the health of a company's position in the competitive 

environment. The idea is that companies compete in business ecosystems. Consequently, the 

strength and nature of exchanges amongst these firms have gained substantial importance. 

This may be attributed to the high distribution of the digital industry structure among a 

considerable number of organizations. According to Lansiti and Levien (2002) this 

advancement is perceived to be comparable to biotic ecologies in which the interactions 

amongst organisms are vital to their subsistence since they need each other. On the other 

hand, Peltoniemi and Vuori (2004) define the corporate ecology as a dynamic scheme 

encompassing an interrelated population of establishments. Establishing an ecosystem thus 

calls for basic infrastructure that enables various players to complete data exchange, while a 

strategy refers to the definition of the purpose of a company. Players include all organizations 

that have a contribution to value formation for customers in the form of goods and/or 

services. 

Ecosystems can also overlap one another since a single firm can form part of several 

ecosystems. Other players, such as stakeholders, competitors, governing authorities, and 

customers, who also impact the developments, are also part of the system (Marco Iansiti and 

Levien 2004) This implies that any given firm ought to act not conferring to its sole value chain 

to any further extent but instead in the ecosystem and its position in the ecosystem. There 

are four overall strategies in an ecosystem conditional to the turbulence of modernization 

and the involvedness of relations as illustrated in the figure of the matrix below. 
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Fig.3 Types of ecosystem. 

Source: (Iansiti and Levien 2004) 

 

The figure shows that the movement along the horizontal axis signifies the complexity of 

relationships, while the movement along the vertical axis characterizes the level of turbulence 

and innovation (Marco Iansiti and Levien 2004). 

From the figure, niche players aim to specialize, create value and differentiate itself from 

other members in the system. 

 “When they are allowed to thrive, niche players represent the bulk of the ecosystem and are 

responsible for most of the value creation and innovation” (Marco Iansiti and Levien 2004). 

The niche players are dependent on the ability to overcome any conflicts that might arise 

between itself and other companies in its network and therefore, they must be cautious to 

recognize and analyze its network and what kind of companies they are - a keystone or 

dominator. If niche players could not protect themselves, they could be swallowed up by 

these other stronger players. The keystone performs as a pivot in the ecology, given that the 

enhancement of the system's healthiness forms one of its focal tasks. It also provides the 

instruments and tools to ensure survival under a high level of innovation and turbulence; 

hence the keystone guards the ecology against possible infringement, ensuring its existence, 

while it only forms a small part of the system. Keystone's purposes for the general health 

progressing of their ecosystem include a predictable and steady set of joint assets such as 

those used in the digital diabetes ecosystem. The keystones also augment the productivity of 

the ecosystem by simplifying the complex tasks related to linking network partakers to each 
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other or making the creation of new products by other firms more efficient (M. Iansiti and 

Levien 2004). 

 

On the other hand, the physical denominator is quite the opposite of a keystone, the 

dominator drain the value from the system (value dominator) and extracts as much value 

from the system, and the value that other members have created, until the system loses its 

balance. Or can even take over the system which represents a (physical dominator) that 

affects the system directly by aiming to acquire partners or take over their functions. Lastly, 

the commodity business which operates relatively independent in a stable environment, so 

the ecosystem strategy is not relevant (Marco Iansiti and Levien 2004). 

 

Presently across the globe, countless organizations are collaborating across industries to 

manufacture and distribute various products and services. Several organizations work 

together to provide a rich foundation of resources and applications that are essential in 

people's daily lives. A vast number of these firms fall beyond the outmoded value chain of 

dealers and suppliers that contribute directly to the manufacture and distribution of products 

and services to customers. An ecosystem would thus be composed of functions, institutions 

providing finances, organizations presenting various technologies that are needed to conduct 

business together with producers of complementary products that may be used together. It 

also includes customers and competitors when their behaviors and response influence the 

development of the product. Contained within the ecosystem are entities such as regulatory 

agencies and media outlets that have power even though less immediate on the business. 

According to Lansiti and Levien (2004) there are broad implications on the documented 

ecosystem perspective, that the performance of a company is increasingly dependent on the 

firm's influence on the assets outside its direct control. In addition, an organization must 

understand its neighbor’s business domains when taking an action; otherwise it is ignoring 

the reality of the integration and the network environment that it operates in. A considerable 

percentage of organizations in the digital diabetes ecosystem results from how well a given 

firm manages its own corporate partners' ecosystem.  

 

There are three crucial measures to assess the health for biological and business ecosystems 

as outlined by Iansiti and Levien (2004); productivity, which forms the most significant and is 
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the ability to convert effectively non-biological inputs. Robustness, on the other hand, 

provides a sturdy advantage to elements that depend on it. Thus, an ecosystem should be 

able to subsist disruptions such as those presented by unpredicted changes in technology in 

the digital diabetes system. Productivity and robustness do not on their own capture the 

character of a vigorous ecology; hence niche creation is necessary as another measure(M. 

Iansiti and Levien 2004). The best measure in the business framework is the ecology's capacity 

to upsurge meaningful diversity via the formation of valuable niches or functions (ibid). 

Attaining this balance, therefore, enables organizations to generate a value of their platforms, 

and sharing them raises the number of ecosystem members to apply them. 

 

To assess the health of the ecosystem over time among three different industries, software, 

biotech, and internet services, an analysis measured by productivity and robustness showed 

a strong growth in favor of software industry (Marco Iansiti and Levien 2004). See figure (4).  

 

  

Fig.4. The two measures of an ecosystem’s health (productivity and robustness) among the software, 

biotechnology, and Internet services ecosystems. 

 Source: (Iansiti and Levien 2004). 

 

2.3 Digital business model 
2.3.1.1 Business model  



26 
 

In analyzing how various organizations carry out their businesses, business model of the 

organization needs to be analyzed. Inventions have always been a substantial lever for the 

evolution and competitiveness of an organization. Currently, a mere focus on process and 

product inventions and innovation is not sufficient for several sectors, so business models 

come into play. Several definitions of business models have been proposed. According to 

Osterwalder, Pigneur & Tucci, (2005), the business model is perceived as a simplified 

depiction and description of a multifaceted entity of process. Thus, for the analysis of a 

business model, there has to be conceptualization with the depiction of what value is availed 

to customers and the manner in which it is carried out considering corresponding fiscal 

consequences. On the other hand, Baden-Fuller and Haefliger (2013) describes the business 

model as “system that solves the problem of identifying who is (or are) the customer(s), 

engaging with their needs, delivering satisfaction, and monetizing the value” and it mainly 

performs two essential functions: the creation of value and capturing of value (Baden-Fuller 

and Haefliger 2013). 

Basically, every company utilizes a business model which can take place either explicitly or 

implicitly (Chesbrough 2007). This is because a business model crystalizes customers' needs 

and requirements and how the organization creates value for its customers. It also defines 

the way in which clients will make payment for the value they have received. Therefore, the 

business model designates how a company systematizes its activities and conducts the 

necessary setup to be competitive in the market (Ovans 2015). 

 

2.3.1.2 Business model canvas 

To enable assessment of a business model of an organization, Osterwalder and Pigneur (2010) 

set up a business model canvas to describe the relationship of how a company manufactures, 

distributes, and captures value. They argue that there is a need for a business model concept 

and that everyone comprehends which forms a shared understanding of the company 

(Osterwalder, Pigneur, and Tucci 2005).  
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Fig.5. Business model canvas  

Source: authors’ design based on Osterwalder, Pigneur, and Tucci 2005. 

Included in the figure are part layout with all the assumptions relating to a business model. 

The included components are value propositions, customer relations, key activities, customer 

segments, channels, key resources, partnerships, and cost structure. This canvas can as well 

be adopted in the digital diabetes ecosystem. In divergence to strategy as ecology, the 

business model seems apparent and hence partially imitable for externals (Teece 2010). 

2.3.2 Digital business model framework 

In the book of ‘What is your digital business model?’ by Weill & Woerner (2018) they 

conducted a study of more than 1000 companies to try to understand what the best 

practices for creating new value for large organization in the digital era are. They looked at 

all companies who made significant investments to improve customer experience and 

create new value. Number of experimentations should be processed for the purpose of 

evaluating whether a certain business model would work or not. The number of 

experiments and for how long that depends on the amount of threats a company faces from 

the digital disruption. The authors  

identified six questions for an enterprise to answer about their business strategy. The 

questions are:  

“1) What is the digital threat and opportunity?  
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2) Which business model is best for your enterprise’s future?  

3) What is your digital competitive advantage?  

4) How will you connect using mobile and IOT?  

5) Do you have the crucial capabilities to reinvent the enterprise? 

 6) Do you have the leadership to make the transformation happen?”  

(Weill and Woerner 2018b). 

 

For instance, when looking at how strong the digital threat to companies’ business model is, 

they have found that 28% of average companies’ revenue are under threat from digital 

disruption (ibid). Which means they need to transform a third of their revenue into a digital 

way. Moreover, for larger companies the researchers found that 46% of the revenue 

channels need to be transformed, due to their legacy and big targets (ibid).  

This paper is considering the business model chapter of the book. Where business model goes 

into the two dimensions that are proving to be critical to success in the digital economy. Those 

dimensions are profound customer knowledge and moving to a strategy that enable a 

company to participate in business ecosystems (Weill and Woerner 2018b). As digital 

transformation is not only about technology; it is more about changing. 

Based on the answers to the helpful questions, an enterprise then can use the Digital Business 

Model (DBM) framework to determine in which quadrant it stands today, and where it likes 

to be in the future. It can be drawn to establish whether the organization is an ecosystem 

driver, an omnichannel, a modular producer, or a supplier. As illustrated in the figure (6). 
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Fig.6. Digital Business Model Framework  

Source: (Weill and Woerner, 2018). 

 

The vertical axis in the figure indicates the knowledge depth of an enterprise’s end customer. 

In contrast, the horizontal axis shows the business design moving away from the origin, 

starting from the value chain to an ecosystem. A considerable number of large organizations 

will work in more than one of the DBMs (Weill and Woerner 2018). Every model in the 

framework has its own characteristics. However, the existence of more than one model is 

required if there is a presence of a combined effect. The DBM framework helps an enterprise 

who wants to protect itself against threats and behave differently in the digital era and to 

grow the company profitably.  

Suppliers in the model, according to Weill and Woerner (2018), have partial knowledge of 

their target customers and hypothetically function in other enterprise’s value chains that are 

seemingly more powerful. Suppliers may include businesses that deal with digital devices 

supply. Their main obstacle is moving up through the vertical axis of the framework that will 

ensure acting on increasing knowledge of their clients and the goals of life activities. 

 

Omnichannel conversely enables their customers to access their products with more 

considerable experience and choice across multiple channels, thereby delivering more 

considerable expertise and preference. The challenge is moving up the vertical axis of the 
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framework that involves acting on an enlarged knowledge of the clients and their life events 

or goals alongside reducing customer churn.   

 

Modular producers, on the other hand, are enterprises that provide plug and play services or 

products capable of adjusting to the ecosystems. To ensure survival, they have to attempt to 

be one of the best manufacturers of their core products, seek constant innovation, and see 

to it that what they avail to customers are the most exceptional options possible in the market 

and at the right cost. A good modular producer can operate virtually to any ecosystem as well 

as it is adaptive and can work in many countries with different legal compliance environment.  

 

Ecosystem drivers in the fourth quadrant of DBM. Businesses operating in this model create 

a synchronized digital network of companies, customers, and devices to form value for all its 

partakers through nurturing relations with other providers offering similar services.  

“Ecosystems broaden what makes you great as an enterprise by adding complementary 

products and making them available through digital services” (Weill and Woerner 2018a). 

Companies in this part are like omnichannel, they aim to increase their knowledge of their 

end customer and own the customer relationship, but more important for them is to become 

the first destination for a group of their customer.  

 

The book recommends for enterprises to move up and to the right on the DBM, as enterprise 

in this position enjoys significant higher margin than other competitors do. Still, there are 

“only 12 percent of large enterprises (including Amazon, Fidelity, and WeChat) currently earn 

most of their revenues from this model” (Weill and Woerner 2018b). To become an ecosystem 

driver, enterprises need to obtain deep knowledge of their end customers and be more open 

to partnerships, even if that requires a change in their business model. Therefore, not every 

enterprise will manage to move to ecosystem driver promptly. 

However, being present in more than one model is not an unfavorable thing as long as there 

are good reasons for it, in fact, most large companies will operate in more than one of the 

models (Weill and Woerner 2018b). 
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3 Methodology 

This part explains the research design and the methods chosen which are multiple-case research and 

cross-case analysis. Followed by the case selection process and how cases is reviewed based on the 

theoretical framework. 

3.1 Research design 

The research approach influences design and provides an opportunity to consider benefits 

and limitations of various approaches available to the researcher (Creswell 2006). This paper 

uses qualitative research method: multiple case study research and cross-case analysis to 

answer my research question.  

3.1.1 Multiple case study design 

The qualitative approach is more suitable to explore my research questions as it allows for in-

depth explorations of a certain phenomenon (Creswell 2006). The case study research is 

suggested to use when the research questions are “How” and “Why” because it is not only 

used to explore real social phenomenon but it offers an explanation of contemporary events 

that other methods such as survey and or experimental design cannot handle (Yin 1981). In 

addition, the advantage of the case study is its ability to deal with different types of evidence 

(Yin 2003). Although the case study has been criticized for being insufficient to generalize 

results Yin (1994) defends this criticism by arguing that case studies do lead to building 

theories applicable in the world at large. 

 According to Baxter and Jack (2008) some proponents see the multiple case study as time-

consuming and complex, but compared to a single case study, the method is detailed and 

with a wide range of information (Baxter and Jack 2008). 

The multiple case study research is preferred over a single case study because the analytics 

concluded from multi-cases is more powerful than a single case, also, the outcomes might be 

substantial (Yin 2018) Multiple-case research is the preferable method to use when there are 

different circumstances that can affect the phenomenon. To increase the externality, validity 

and the confidence level of this design, testing replication can be done, and the conclusion 

can be confirmed from a combination of cases (Yin 2018; 1981). Furthermore, it is advisable 

to use as many information channels as possible. These resources should be used and 

accompanied to the multiple case studies to reinforce validity. Resources can be: 
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“documentation, archival records, interviews, direct observations, participant observation and 

physical artifacts” (Yin 2018). 

The multiple case study research is suitable in this regard to investigate companies’ strategies 

in the digital diabetes ecosystem. The companies Abbott, Sanofi, Tidepool, and Dexcom are 

chosen as a sample of the research. To ensure validity the data gathered from multiple 

resources particularly documentation and archival reports. To get better and effective results, 

the researcher will use multiple case study; within-case analysis and cross-case analysis 

  

3.2 Data analysis 

3.2.1 Fundamental Techniques in Multiple-Case study 

According to Yin (2003), “the data analysis consists of examining, categorizing, tabulating, 

testing, or otherwise recombining both quantitative and qualitative evidence to address the 

initial propositions of a study” (p.109). The data collected will be analyzed according to the 

business ecosystem strategy by Iansiti and Levien (2004). Firstly, each case will be analyzed 

in depth in terms of company strategy based on the ecosystem strategy matrix. Ianisti and 

Levien linked the business network to the biological ecosystem where the interaction 

between organisms is essential to survival. Because digitization nowadays brings companies 

together and therefore the interaction of these companies is highly important as they 

become dependent on each other. This makes companies to think not only about their value 

chain but instead they should consider the ecosystem and their position in the ecosystem. 

Thus, each company will be assessed and align to one (or more) of the four strategies: a 

keystone, niche player, physical dominator and commodity. 

 

Furthermore, there will be assistant theory to use in some cases which is the digital business 

model framework (DBM) by Weill and Woerner (2018). According to the (DBM) a company’s 

position in the ecosystem is attributed to two criteria; the profound knowledge of their end 

customers, and the total revenue they achieved from the ecosystem. According to Weill and 

Woerner (2018) a company can operate in one or more of the following four models: 

ecosystem driver, an omnichannel, a modular producer, or a supplier. 

Secondly, to investigate patterns, similarities, and differences, a cross-case analysis will be 

conducted. The cases will be classified into two groups, group A and group B to allow for a 
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comparative analysis (Harling 2012). Group A includes traditional pharmaceutical companies 

that are existed in the market for many years and they recently developed new technology 

and enter the digital diabetes market. Which supports their competitive position and allows 

to keep pace with the acceleration of the development in the digital diabetes market. Group 

B, in contrast, includes the startups that were technology-based since entering the digital 

diabetes market. In addition, the ecosystem concept was prioritized and impeded in the vision 

and the roadmap of a company.  

 

3.3 Case selection 

Due to the tremendous trend in the digital health arena, diabetes is inevitably one of the most 

benefited sectors as digitization offers a huge help for patients to manage their condition. 

Also, being part of the ecosystem increases the possibility of a product to be adopted among 

patients, as the diabetic patient uses several devices on a daily basis. The person would 

benefit from those devices being connected to each other without having to do it themselves. 

Yet unexpectedly, cases in this field were not available in abundance and it was challenging 

to choose good cases from small samples (Seawright and Gerring 2008). Choosing cases is an 

essential task for case-study research especially when the researcher’s objective is to 

understand the behavior of larger similar units “a population of cases” (ibid).  Also, to use one 

or more cases to build and test theories about the social world. The data is sought from: 

published case materials, companies’ official websites, annual reports, books and E-books, 

articles, and newspaper. 

Therefore, case selection has to meet initially identified criteria, which are: 

1) a company must be part of the digital diabetes market  

2) it must be launching a new technology  

3) it must be for diabetes,  

4) the technology should be a device, service, software or a mobile application. 

 

All of the cases were identified online with the keywords "diabetes ecosystem," "digital 

diabetes," "case study," "diabetes and technology," and ''diabetes". After hardly researching 

within accessible libraries, archival records and websites, four case studies were acquired. 

The cases are shown in the table (2). 
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The 

Company 

Size Founded Status Industry HQ 

Location 

Revenue 

Billion/$  

Market 

Cap 

B./$ 

 

3,900 

employees 

1999 Startup Medtech San Diego 1,470  39,54 

 

107,000 

employees 

1888 Established  Pharmaceutical Chicago 31,8 186,84 

 

104,226 

employees  

2004 Established Pharmaceutical Paris 161 105,19 

 

51-200 

employees 

2013 Startup Medtech Working 

remotely  

1.8 M N/A 

(NGO) 

Table.2. Description table of the selected cases 

 

4 Cases Description 

In this part, a description of each case will be presented as a company overview followed by 

a summary of the case-study document, a brief of the market growth and the business model 

are addressed. The research is focusing only on digital diabetes activities in each company. 

Some established companies have operations in other fields, such as in diabetes medicines 

production but the ‘business model’ and ‘market growth’ is specified only to the diabetes 

digital activities of the company. In addition, the ‘partnership’ is only considering the 

partnerships made for collaboration and developing new digital devices or service for 

diabetes, or partnerships for reinforcing interoperability with others’ devices and apps. 

4.1 Abbott overview 

Abbott is a large pharmaceutical company that has brought new products and technologies 

in nutrition, diagnostics, medical devices, and branded generic pharmaceuticals for more than 

125 years and serves in over 150 countries. Abbott firstly entered the diabetes market in 

1996, when they introduced the first blood glucose monitor by the acquisition of MediSense 

(Feder 1996). In 1999 the first FreeStyle meter was introduced instead of the traditional meter 
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which requires finger pricks and strips. During the following years numerous developments 

occurred to the features of BGM. Abbott joined the digital diabetes market with their flash 

glucose monitor ‘FreeStyle Libre’ that was launched in 2014 in Europe with a 14-day wear 

time, designed to be easier to use, and it was the first to eliminate the need for finger pricks 

and designed at affordable price compared to other CGMs available in the market (Perrier 

2019). Additionally, Abbott has guaranteed partial or full reimbursement for the FreeStyle 

Libre system in 31 countries, including France, Japan, the UK, and the U.S (Abbott 2018). 

4.1.1.1 Summary of the source document 

This is a brief description of Abbott case-study “Accessing Continuous Glucose Monitoring 

(CGM) Sensors in France and the US: A Comparative Case Study of Abbott’s Freestyle Libre 

(FSL) System” by Perrier (2019). 

The development of CGM has become a revolution since patients no longer have to prick their 

fingers and can also get access to earlier unattainable blood sugar trends. This case reviewed 

the challenges that was faced by Abbott for pre-market approvals with a comparison between 

France and the United States market access approaches. The challenges cover the regulatory 

process, patenting strategies, and the pricing obstacles in both countries. 

Abbott offers Freestyle Libre (FSL), which is a Flash Glucose Monitor and consists of two parts: 

a handheld reader and a disposable sensor that is recommended to insert on the back of the 

patient’s upper arm. The FSL got disposed of the calibration complaint that existed in the 

previous versions and it provides the first reading one hour after the sensor has been 

activated. By swiping the reader over the sensor for a one-second scan it represents the real-

time reading in a graphical representation where patients can visualize trends and learn from 

patterns. Its method allows patients to set alarms to warn them about potential hypo – or 

hyperglycemia. 

 

The product has different prices in the US and France. In France, the sensor cost 45€/sensor 

and the government limited that to only T1D patients and for a total of 26 sensors per year, 

while in the US for a cash price ranging from about $36-$53 per 10-day sensor.  The reader 

costs about $70-$97. Although it seems pricier in the US than in France, the system of 

reimbursement of the FSL or any other CGM system is subject to one’s insurance policy. 
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4.1.1.2 Abbott partnerships 

Partnerships in the diabetes market propose to make diabetes management easier for 

patients. Abbott recognizes partnership’s prominence and has created plenty of partnerships 

among the world leading diabetes market players. “By partnering with other leaders in the 

diabetes space, we can develop a cohesive ecosystem, where people with diabetes can 

manage their condition more seamlessly by reducing the burden required to manage glucose 

and insulin levels manually" said Marc Taub, PhD, the divisional vice president of technical 

operations for diabetes care at Abbott (Melillo 2020). Some corporates that Abbott have 

partnered with according to their official news are   

a. Novo Nordisk in order to integrate Novo Nordisk smart pen with Abbott FSL. 

b. Sanofi, who they have entered a partnership agreement with, to share insulin dosing 

information for the development of future smart pen. 

c. a partnership with Omada digital coaching platform to provide personalized, on-the-

go care. 

d. a partnership with Insulet to integrate the next generation of CGM technology with 

Insulet’s Omnipod Horizon automated insulin delivery system. 

e. Tandem's innovative insulin delivery systems. 

f. Bigfoot Biomedical insulin delivery solutions in 2017. 

(Abbott 2020). 

4.1.1.3 Market growth  

When Abbott launched Libre in the US - Abbott was aiming to extend its market share by 

attracting more patients with T2D by making the device accessible and affordable to them, as 

they were in less attention in regards of the CGMs market or reimbursement.  

Since the launch of the wearable FSL, data shows that Abbott is the dominator of the CGM 

overall market share according to the recent data published by Mordor Intelligence (See 

figure 7)  (FirstWord 2020). Abbott claims that their strength in the market is reflected by 

their full year 2019 FreeStyle Libre worldwide sales, which has approached to $2 billion, up to 

70% on an organic basis versus the prior year (Abbott 2020). 
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Fig.7. Global Blood Glucose Monitoring Market by Market Share (2018) 

Retrieved from (FirstWord 2020) 

 

Abbott’s strong presence in the diabetes market and GM products may protect the company 

from revenue drop. Even during the world pandemic of the COVID-19 Abbott’s Core 

Laboratory Diagnostics showed a decline of 6.8 percent in sales, on the other hand, the 

growth in FSL showed increase of 59.3 percent (GlobalData 2020). 

4.1.1.4 Business model  

Abbott principle since day one was to make the FSL affordable and accessible to the patients, 

and they achieveed that by having a distinctive cost-advantage strategy. Jared Watkin - the 

senior vice president for Abbott Diabetes Care- said: “When you’re making disposable 

diagnostic products, the more you can make, the lower the cost you can produce them at” 

(Rachal 2019a). The design of the system was based on high-volume automated 

manufacturing where the engineers have built it with the following objectives in mind: high-

quality, high-volume, and low-cost compared to competing products (Feiger 2020). Even the 

next generation of FSL which will enhance more features, including the alarms, Watkin 

confirmed that Abbott plans are to reach as many patients as possible and therefore, they 

will keep the price in the U.S on the same level (Steenhuysen 2019). Abbott adopted a smart 

strategy for selling their FSL where they can either bill it for the patient through the pharmacy 

benefit or through their diagnostic benefit(Melillo 2020). 
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4.2 Dexcom overview  

Dexcom is a medical device company and was founded on the basis of inventive research by 

Dr. Stuart J. Updike and George P. Hicks in 1967. The research was about the long-performing 

implantable sensors of glucose that can fit in the human body. That year Dr. Updike joined 

Dexcom to continue innovation in CGM (Dexcom 2016). 

Dexcom was founded in 1999 and it is focusing on the design and development of continuous 

glucose monitoring. The company has launched its first CGM in 2007 ‘Dexcom SEVEN’ 

approved for up to seven-day continuous use. After one year a study was released showing 

the CGM to be effective in management of type1 diabetes and Dexcom launched an improved 

version named ‘SEVEN PLUS’ in 2009. Moreover, in 2012 the ‘G4 Platinum’ came on the 

market and set new standards because it was the most advanced CGM available at the time 

(Dexcom 2020a). 

In 2015 they obtained FDA approval for enhancing features ‘Dexcom G4 Platinum with Share’ 

where they added a mobile application that can be activated on the patient’s smartphone 

and connected to the CGM via Bluetooth. The patient can set up to five designated recipients 

who can monitor the patients’ blood sugar and receive notifications (Dexcom 2020a). In 2018 

The company was granted FDA market authorization for its latest version of CGM and called 

it “G6 imp”, which is an integrated system for use in diabetics aged two and older it is designed 

to be waterproof and run up to 10 days, It is combined with auto-applicator to make it easier 

on patient to insert it (ibid). 

4.2.1.1 Summary of the source document  

This is a brief description of Dexcom case-study “Launching a continuous glucose monitor” by 

MarketLine (2011). 

The case begins with an analysis of diabetes and the affected population in the US through 

statistics, which shows why there is a need for digital solutions in the market. It reviewed the 

downsides with previous glucose monitoring devices that they were only recording periodic 

blood glucose readings. Dexcom has launched their first continuous glucose monitor (CGM) 

which is named SEVEN and SEVEN PLUS. The device takes its name from the fact that it can 

be used continuously for seven days and it is designed for self-monitoring glucose level. The 

reading is stored accurately in the device's memory, where they can be accessed at any time. 
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The CGM is associated with detecting abnormalities faster than other devices available in the 

market. For instance, it warns when the patient may be experiencing unacceptable blood 

glucose levels. 

 

The case showed the threat of similar products and new entrants to the market, which have 

posed a challenge and competition to the organization. The FGM which is a non-continuous 

glucose monitor can present indirect competition for CGM market, as it offers an acceptable 

self-management for many patients at a lower price. Subsequently, there is a threat of 

insurance companies failing to compensate users for the devices due to the high price of these 

products.  

 

Dexcom and Medtronic are the only providers of this type of CGM in the United States. 

Medtronic is larger and has better and more workforce in its operations and has many lines 

it generates revenue from. Dexcom, on the other hand, is smaller and dependable on the 

CGM market. Medtronic system including the insulin pump is priced at around $7,000; the 

monitor alone costs $999, while Dexcom's system was offered at $799 for those not covered 

by insurance. 

4.2.1.2 Partnerships 

Dexcom has started several partnerships across the country to implement medical device 

systems and they are working with the best-in-class companies to provide the best products 

and services that will empower patients and providers to better manage diabetes 

treatment. Dexcom collaborate with various companies and organizations which they fit in 

three categories. First, the American Diabetes Association (ADA), beyond-type1, Children 

with Diabetes (CWD), College Diabetes Network (CDN), DiabetesSisters, JDRF, and TCOYD, 

all of which are the non-Profit Organizations to help reduce the burden of diabetes. The 

second category is the insulin pumps and pens integrations and those are found in Dexcom 

official website (Dexcom 2020b), such as:  

a. Novo Nordisk, which is developing a smart insulin pen. 

b. Eli Lilly- to integrate a smart pen. 

c. Tandem Diabetes Care insulin pump maker. 
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d. Insulet Corporation – an agreement to integrate with the Omnipod Horizon 

automated insulin deliver system. 

e. Diabeloop that embedded therapeutic artificial intelligence to automate and 

personalize Type 1 diabetes management. 

f. InPen that combines a smart insulin pen with an easy-to-use smartphone app.  

g. Roche for research and development as well as to integrate Accu-Chek insulin pump 

in the U.S. market (Alan 2011). 

 

In addition to different devices, data partnerships: 

h. Ascensia, to provide the CONTOUR®NEXT ONE BGM system for inclusion in the 

bundle of supplies that is provided with the Dexcom G5® CGM system to Medicare 

patients with diabetes in the US (prnewswire 2017) 

i. a data partnership agreement with DreaMed Advisor, a cloud-based data 

management system, to enable “seamless data transfer” (BusinessWire 2020) 

j. Livongo’s Applied Health Signals Platform to integrate Dexcom’s G6 CGM System. 

k. A partnership with Verily to launch a cheaper, smaller, 14-day sensor in 2020 (Verily 

2020). 

Thirdly, Dexcom works with the digital health partners for developing solutions to diabetic 

patients, like 1bios, Achievement, Azumio, Center Health, Fitabase, Glooko, One Drop, Rimidi, 

Seqster, Steady Health, Tidepool, Validic, and Welldoc (Dexcom 2020). Moreover, the 

company has an open API on their website, which enables the development of innovative 

apps that amplify the value and utility of CGM data.  

4.2.1.3 Market growth  

Revenue from Dexcom is the third ranked among the top 10 competitors (Owler 2020) The 

average for the top 10 competitors is 3.7B. Dexcom's revenue has grown by 14 percent in the 

last four quarters. In particular, revenue for Q2 2020 was $451.8 M; revenue for Q1 2020 was 

$405.1 M; revenue for Q4 2019 was $462.8 M; revenue for Dexcom was $396.3 M for Q3 

2019, see figure (8) (Owler 2020). 
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Fig.8. Market growth for Dexcom from 2019 to 2020 

Source: (Owler 2020) 

 

Dexcom had a goal to increase their production of its G6 CGM twofold when there was an 

increasing demand and adoption in the international market (Comstock 2020). The company 

had achieved over 1$ billion in the annual revenue of 2018, and that indicated 40 percent 

growth from year-over-year(Comstock 2019) Furthermore, Dexcom announced in the same 

year an acquisition of TypeZero Technologies that is known for its expertise in insulin delivery 

advisory algorithms. The EVP of Strategy and Corporate Development - Steve Pacelli - 

embraced collaboration and in particular their automated insulin delivery system that algins 

well with Dexcom’s strategy for developing closed-loop algorithm (Comstock 2018). The 

estimation for CGM Dexcom sales is to reach $1.7 billion in 2021 (Steenhuysen 2019). Which 

is higher than its counterpart Medtronic, but lower than Abbott. In addition, the G6 system 

was already available in 14 countries and continued to roll out globally in 2019. 

 

4.2.1.4 Business model  

The continuous glucose monitoring (CGM) device from Dexcom provides diabetes patients 

with accurate, real-time glucose measuring every five minutes. Dexcom’s strategy has initially 

been to make their product fit well into the T1D market for insulin-using patients and to seek 

reimbursement. But the company is now taking a binary approach due to the rising number 

of T2D adopters "We are pushing aggressively to get the Type 2 insulin users covered” said 

Kevin Sayer the CEO of Dexcom (Rachal 2019a). 
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The options for selling the G6 sensors retail online, with a discount, at around $350 for a 

month’s supply. Dexcom says 98 percent of all U.S. private insurers cover the device, and 

patients covered by commercial insurance pay an average of $50-$80 per month for sensors 

through pharmacies or durable medical equipment suppliers. The company’s experience is 

that when a product is reimbursed their business performs fabulously well, because paying 

cash -especially an expensive product- is not recommended to have a consistent market. “So 

we’ve got to develop our dataset and we’ll continue to work with all of these companies, with 

the insurance companies, with Onduo, with Livongo…...for us the important thing is that they 

all wear Dexcom sensors” Said Sayer (Comstock 2020). 

A full-disposable Dexcom G7TM with real-time monitoring, factory calibration, extended 

sensor life up to 14-days, simple application and significant cost reduction is expected in 

2020–2021. The sensor developed alongside with Verily, Alphabet Inc’s Google life sciences 

division. Sayer acknowledged that Abbott’s pricing strategy will affect the global market over 

time, and accordingly Dexcom expects its own prices to come down. “We’ve planned for this” 

he said (Steenhuysen 2019) Other models will also be updated, with enhanced connectivity 

with insulin pumps in particular, and Lifestyle Medicine Centers will need to keep pace with 

these advances. 

 

4.3 Tidepool Overview 

Tidepool is a not-for-profit and open source initiative that provides a free tool for data 

uploads from numerous diabetes devices, including BGM, CGM, FGM, insulin pumps and 

pens. It also compatible with number of mobile applications. Tidepool’s tool is a cloud-based 

device- agnostic software platform that can download and integrate raw data from any 

diabetes device. They aimed to catalyze an ecosystem of software innovation for T1D 

management as well as to improve access to the current siloed data and communication 

between T1D patients and HC providers. Tidepool was founded in 2013 by people with 

diabetes, caregivers, and leading healthcare providers (Tidepool 2020a) In 2015, they have 

launched their first mobile application named “Blip”, and in 2017, they started their Big Data 

Donation Project which allowed their users to opt-in to donate their diabetes data 

anonymously. Access to these anonymized, longitudinal datasets may be licensed by 

academic, industry and citizen scientist researchers (Tidepool 2020a) Moreover, recently in 
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2020 during the global Covid-19 pandemic, they launched a telemedicine resource initiative 

(ibid). 

4.3.1.1 Summary of the case-study source document 

This is a brief description of Tidepool case-study “A case study in open source innovation: 

Developing the Tidepool Platform for interoperability in type 1 diabetes management” by 

Neinstein et al. (2016). 

The case explored the main challenges faced in technology in diabetes where each company 

delivers its own system and application and where the diabetic patient has to use several 

devices to manage their disease. The problem arises when the data collected from each 

device cannot be translated by others, thus, this means a loss of significantly important data 

that would have given a comprehensive retrospective of a patient’s condition. This would 

have contributed greatly to clinical research and technological development as well. By 

catalyzing an open ecosystem, it may lead to grow the overall device market. Therefore, the 

case shares that one of the fundamental goals for Tidepool creation was solving the poor 

interoperability among these devices. 

The platform by Tidepool represents a hub for patients’ diabetes device data and it is 

incorporated with a Tidepool app called “Blip” where patients can visualize their records on 

their phones. In addition, it consists of an analyzing tool to simplify the use of data. The 

platform operates as an open source model that enables other apps to access and 

communicate with the platform. That leaves patients with the freedom of choice among 

preferred available apps. The open access strategy to a shared back end lowers the barrier 

to entry for developers of new diabetes apps with inventive ideas. That ensures the 

organization goal to solve the poor interoperability and data exchange of different devices 

over claims on market share and data silos. 

4.3.1.2 Partnerships 

Since its inception, Tidepool has been built around the idea of supporting interoperability for 

diabetes devices. Thus, the founders’ group were keen to establish partnerships with the 

major companies whose devices are the most widespread and used among diabetics. In 2015 

Tidepool web platform launched ‘Blip’ with partners; Asante, Tandem, Insulet, Dexcom, and 
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Abbott (Tidepool 2020b). They have also released more partnerships on Tidepool official 

websites such as a partnership with Medtronic to integrate their insulin pump to Tidepool 

platform. Both companies will be working closely with the FDA through the regulatory process 

to garner approvals for both the Tidepool Loop app and the future Bluetooth-enabled 

MiniMed (TM) pump that will work with Tidepool Loop (Kerri 2018). 

Tidepool aims to partner with all other available device companies "Our goal is to partner 

with as many device [makers] as we can" said Tidepool’s CEO Howard Look (Rachal 2019b). 

 

4.3.1.3 Market growth 

As a non-profit organization Tidepool seeks to collaborate with industry, rather than compete 

with it. Therefore, the paper enlightens the growth in number of users, interconnected 

devices, and how they impacted diabetes and regulatory paths.  

Tidepool successfully convinced the majority of device makers to partner with them. The 

platform today supports more than 50 unique devices and diabetes apps, with growth of 150 

percent in the last year (Lee 2020). So, the extent of Tidepool Loop's impact hinges largely on 

how many companies choose to build interoperable devices and partner with Tidepool. 

Tidepool’s team believes that they have impacted diabetes in 3 different ways. First, not to 

mention, their strive for collaboration by brining industries together for people with diabetes. 

Secondly being part of a FDA Pre-certification Pilot program where they were helping to 

redefine how the FDA evaluates software and the companies who makes it in order to 

regulate new pathways to the market for insulin pumps, CGMs, and automated controllers 

(Lee 2020; Kerri 2018) Third: “taking the community-led innovation official regulatory 

channels” (Lee 2020) The meaning of this is that before Tidepool became an authentic 

organization they were initially a part of the #WeAreNotWaiting movement that started from 

a group of people against “the lack of standards and formats for health data that’s captured 

electronically to work seamlessly within the life of a patient with a chronic condition” 

(Healthline 2019). 

Tidepool raised $6.000.000 grant from JDRF (The Juvenile Diabetes Research Foundation) and 

The Leona M. and Harry B. Helmsley Charitable Trust. In addition to multiple funding rounds 



45 
 

in the previous years that equals in total to 7.5 million (Crunchbase 2018). Additional income 

resources for Tidepool is that they charge for research support, and license anonymized data. 

“We charge researchers to use our software to support their clinical studies, and we license 

anonymized, de-identified data that has been donated by people with diabetes through the 

Tidepool Big Data Donation Project” Look said (Kerri 2018) 

 

4.3.1.4 Business model 

When Tidepool started, they believed they were selling an open data and software platform 

for people with T1D into a multi-sided market including patients, providers, device makers, 

app developers, and researchers. They later figured out that the only thing that mattered in 

the first year or two of their business was building the patient-device maker relationship. 

 

After conducting a market research to discover the suitable price for their product, they found 

out that device makers were spending around 1300$ including 800$ for marketing to acquire 

a customer that would stay for 10 years. The ‘Life Time Value’ of one customer, which is the 

projected revenue that a customer will generate during their lifetime (here it is over those 10 

years), to a device maker is $10,000 (Blank 2013). Tidepool realized that by using their 

platform they could reduce the amount spent by marketing, as well as reducing the churn 

rate from 10% to 9% , thus, they could price their product based on the $1,800 they were 

going to save their medical device customers. The Tidepool team went to value-based pricing 

raising their average revenue per user from $36 to $90 (ibid). 

According to Sara Krugman, a user experience designer, there is only 1 comparable option 

to Tidepool features which is Glooko. However, Glooko in its core application is to serve 

payers – not diabetic patients, it also requires users to pay to have access (Krugman 2020). 

Glooko started by focusing on T2D and BGMs “but shortly after Tidepool entered the 

industry began to start supporting CGMs and Insulin Pumps” Although they still not 

supporting most of insulin pumps (ibid). 
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4.4 Sanofi Overview 

Sanofi is a global healthcare company with presence in more than 170 countries providing 

services such as vaccines, specialty care and general medicine. It has generated 36,126 million 

Euros in sales in 2019 and invested 6 million in research and development submitting 39 

projects for approval. In diabetes care, the company has been developing insulin treatments 

for diabetes for about a century. It started in 2004 after the merger of Aventis and Sanofi-

Synthelabo. In 2013 Sanofi went for diabetes digitalization for the first time and they launched 

a gaming app to support the non-adherence common issue among children with T1D and 

raised awareness about how to live with diabetes. A year after they launched another game 

in a school environment and help teachers and other students to understand diabetes and 

how they can support their peers with T1D (Purkayastha and Vinodbabu 2015). 

4.4.1.1 Summary of the Case-study document  

This is a brief description of Sanofi case-study “IBS Center for Management Research Sanofi 

Diabetes: Using Digital Technology and Gamification to Improve Patient Experience and 

Adherence” by Purkayastha and Vinodbabu (2015). 

Sanofi was one of the first pharmaceutical companies to launch a gaming app. They entered 

the gaming arena in order to help children with T1D to better manage their condition, 

success in achieving blood glucose control and reduce the risk of developing serious 

complication associated with diabetes. They targeted children as they were more likely to 

struggle in managing diabetes, less adherent, and can easily affected by feeling different 

than their peers. 

The game named “Monster Manor” is based on principals’ of human desires such as 

competition, reward, recognitions, gifting, and status. The game was designed to encourage 

the players to test their blood glucose regularly using animated characters. It featured an 

integrated blood sugar tracker and logger that allowed children to enter their diabetes 

information. Every test gets a reward and the currency earned allow children to create 

monsters, unlock furniture, collect cute pets and rare items. The app also sends an alert 

when it’s time for blood test, and the logged results are automatically sent to parents’ 

smartphones. The results are color-coded which can be read simply by the parents or 
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caregivers spot trends in glycemic control. The ‘Monster Manor’ game was shortlisted in the 

Health Service Journal (HSJ) Value in Healthcare Awards. 

After a year of launching of the game ‘Monster Manor’, Sanofi launched another game 

called ‘Mission T1D’. They made two versions of the game, an interactive and a 

downloadable one. The game was set in a school environment and the players had to earn 

points to advance through various levels. The players could watch a video after each level, 

which provided a short, practical and illustrated message about living with T1D. 

Sanofi has a history of digitalization and innovative services. For instance, they initiated a 

YouTube channel back in 2009 named “GoInsulin”, which allows patients to share their 

experience and break the misperceptions about insulin. “Go Meals” is an iPhone app to help 

patients make healthy food choices, and “iBGStar” is a blood glucose monitoring device, 

which is synergistic with the others diabetes treatment portfolio and it featured ability to 

save data about blood sugar levels, carbs and sugar intake. 

 

4.4.1.2 Partnerships 

One of the major partnerships for Sanofi was in 2016 when Sanofi partnered with Verily to 

found Onduo - a diabetes patient-centered management platform (Muoio 2019). Onduo is a 

virtual care program with comprehensive diabetes tools, coaching and clinical support that 

helps the patient takes control of diabetes. The program starts by giving the patient a 

connected BGM, glucose test strips and an A1c test kit. And members may opt into a CGM 

that tracks their glucose levels constantly and discreetly (ibid). Onduo provides an app that 

the patient can use to monitor their glucose levels and track their nutritional intake as well 

as to communicate with their assigned personal coach (Onduo 2020). Other partnerships 

were announced such as: 

b. Sanofi partnered with Abbott to integrate their FSL with Sanofi connected 

smart pen, and the upcoming app & cloud software (Sanofi 2019). 

c. AgaMatrix to develop Sanofi’s iBGStar glucose meter to be one of the first 

iPhone-connected medical devices to the market in 2011 (Purkayastha and 

Vinodbabu 2015). 
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d. Biocorp to fit their Mallya smart cap technology for insulin pens (Biocorp 

2019) 

e. Health2Sync which will provide patient management software for HCP and a 

mobile app for patients (Koh 2020) 

f. they worked with Vancouver to develop the gamification app ‘Monster 

Manor’ (Purkayastha and Vinodbabu 2015) 

g. Viseo to develop an application ‘My Glucocompteur’ that helps in calculating 

and managing carbohydrate consumption (Viseo 2020) 

h. a 3-way collaboration with Verily and Sensile Medical to develop connected 

‘all-in-one’ pre-filled insulin pump for people living with T2D (Hale 2018) 

i. CERITD and Voluntis to develop a telemedicine solution that can help people 

with basal-bolus diabetes and adjust their insulin doses. The solution called 

‘Diabeo’ was focusing on the French territory, the partnership however, will 

end in December 2020 (Voluntis 2020). 

 

4.4.1.3 Market growth 

Although Sanofi has delivered a strong growth of 6.8% in 2019 in general operations, 

however, it was the contrary for diabetes where the full-year of 2019 global Diabetes sales 

decreased 8.2% to €5,113 million (Paolo 2018; Sanofi 2020) The company has witnessed a 

decline in growth in the diabetes business for several years since 2015. Sanofi said that was 

expected because of the hit by patent expiry (Sagonowsky 2019) . It had a decrease in 

annual revenue between the years 2015 - 2016, and 2017-2018. As it recorded an 8.7% and 

14.2% decrease in the first quarter of 2018 and the full sales of 2017 respectively. (Roland 

2019) 

4.4.1.4 Business model 

Onduo uses a subscription-based business model, and their unique selling point is that their 

CGM system that they only accept payment from insurance companies. And out-of-pocket 

funding is restricted.  
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5 Analysis 

In this part, each company will be analyzed according to the theoretical framework of Iansiti 

and Levien (2004). In addition, and as assistant theory for some cases Weill and Woerner 

(2018) will be used. First, each company will be analyzed according the ‘strategy matrix’ and 

determine the strategy each company uses. Secondly an assessment of the health of each 

company’s ecosystem will be determined by three factors: productivity, robustness, and 

niche creation, and finally the author’s presentation of the designated ecosystem of each 

case. 

5.1 Analysis of Abbott 
The paper by Iansiti and Levien (2004) addresses four strategies that a company uses when it 

develops an ecosystem. The choice of these strategies evaluated are based on the type of 

market and on a number of criterias. These are; if, the business faces rapid and constant 

change or are more stable and operates in mature environment and if, it is a commodity 

business or it relies on a network, and lastly, the level of complexity of the relationship 

between members in the network. In addition, whether the business is an asset-sharing or an 

independent, and lastly if the business is only extracting value from the network or creating 

and adding it to the network. 

 

The digital diabetes market is characterized by being an unstable market with constant 

change and highly dependent on the network in the ecosystem. The FSL from Abbott has built 

a bridge over other players in the ecosystem by facilitating the communication between their 

glucose monitoring device and mobile app and products provided from other companies. For 

example, products offering insulin delivery systems such as Sanofi or Novo Nordisk smart 

pens, and the insulin pump by Insulet Corporation. In addition, the data collected by Abbott 

glucose sensing technology offered valuable base for the coaching care platform by Omada, 

as well as the Tidepool platform can import and integrate the data from FSL users and 

combine it with other data resources in one place, that helps the platform to deliver better 

service to the patient. 

Reviewing the approach that Abbott is maintaining, it can be observed that the company’s 

strategy in the ecosystem can be seen from different perspectives.  
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In the strategy matrix Abbott would be very close to a keystone. Because a keystone aims to 

enhance the overall health of the network by creating value and sharing value. Abbott has 

contributed very well to the value creation by its product FSL which has proven great support 

for diabetes management. It also created price value when it offered the solution at 

reasonable price accessible to the majority of users. Moreover, it put effort to create several 

partnerships to integrate the device, which requires data sharing which in turn reinforce the 

ecosystems network productivity. However, “the first requirement [to a keystone] usually 

involves the creation of a platform” as an asset that offers solution to others in the ecosystem 

(Iansiti and Levien 2004). Abbott is not considered the hub of the digital diabetes ecosystem, 

as it is not providing tools and instruments for other players in the ecosystem. 

 

Therefore, Abbott is more an omnichannel business according to Weill and Woerner (2018). 

The Omnichannel business will mainly “provide customers access to their products across 

multiple channels, including physical and digital channels” (Weill and Woerner 2018b). Abbott 

diversifies the services provided by opening more digital channels that allow for more patient 

access and greater choice. Abbott is working towards an ecosystem driver and increasing their 

understanding of the end customer by being present on social media and mobile applications. 

5.1.1.1 Assessing the health of Abbott’s ecosystem 

As mentioned previously, an ecosystems health is assessed by three different measures: 

productivity, robustness, and niche creation. Abbott’s ecosystem productivity level is 

reasonably high. The performance ratio indictor is calculated by the return on invested capital 

(ROIC). The annual ROIC for 2018 and the last year 2019 were 6.19 and 6.53 percent, 

respectively (Stock Analysis on Net 2019) Although that numbers comprises all Abbott 

operations, reports signify that diabetes care is one of the foster sales which contributes to 

60% rise of profit (GlobalData 2020). 

 

In addition, a healthy ecosystem should be robust enough to be able to survive unexpected 

disruptions. A good “measure of robustness is the survival rates of ecosystem members, either 

over time or relative to comparable ecosystems” (Iansiti and Levien 2004) The ecosystem 

network members of Abbott are increasing by time (see figure 9) where they began to attach 
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more importance to connected approaches with other devices and become interoperable in 

order to make diabetes management as simple and effective as possible. That requires wide 

collaboration and data sharing. “Building a digital ecosystem around FreeStyle Libre simplifies 

the user experience by consolidating how people get their data — both through offering 

Abbott’s digital health tools and by working with other diabetes and technology leaders ” said 

Jared Watkin, senior vice president, Diabetes Care, Abbott (Abbott 2019). 

 

Finally, the niche creation is another measure and that is how the ecosystem embrace 

emerging technologies to develop new products or businesses. Abbott’s niche was on the 

focus on the cost-effectiveness to sustain a competitive position. In addition, as mentioned 

earlier, the network members are increasing but also the components of the integrated 

solution are developing by deploying constantly new technologies such as smart pens, 

tubeless pumps, and cloud platform. Abbott has enabled the alarm in the latest version of its 

FSL system. It also added the feature of no-calibration requirement before the use of the 

device which makes it easier for patients.  

 

 

 

Fig.9. Abbott ecosystem (author’s representation). 
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5.2 Analysis of Dexcom 
According to Iansiti and Levien’s (2004) framework, Dexcom is taking a niche player strategy. 

Dexcom is a competitor to Abbott as they develop in the same area of diabetes digital care. 

They both provide a system for glucose monitoring which is nowadays crowded with new 

entrants and options rapidly developing and changing, with various features offered. Survival 

and preservation of the market value requires efforts to keep pace with this level of 

development. Dexcom specialized in its cutting-edge sole technology of continuously 

monitoring blood sugar. The value created by gathering continuous data about patient life 

events is extremely valuable, not only to Dexcom, but as a whole to all players in the 

ecosystem. 

Dexcom also act as a keystone player when it creates enormous partnerships, share data and 

integrate its product with several other devices and apps. In addition, it has an open API that 

is accessible for developers to establish innovative solutions. In this way, it facilitates the task 

for other members in the network which in turn benefit the whole ecosystem by enhancing 

productivity. 

 

5.2.1.1 Assessing the health of Dexcom ecosystem 

The performance index of annualized ROIC of Dexcom for 2018 was 1.9 percent, which is 

considered as not very high performances. While in 2019, the company has shifted drastically 

into 6.3 percent, however, the ROIC peaked in September 2020 at 8.9% (Finbox 2020a) . 

Therefore, the productivity is gradually increasing. 

Dexcom currently has a robust technology and companies seek to establish partnership with 

them for the distinguished service it provides for diabetics. The advantage of the ability to 

continuously measures the level of blood sugar is adding value to any integrated solution in 

diabetes care. Dexcom has increased the number of partnerships remarkably over the last 

five years, since they went as a first mover in the market towards mobile phones in 2015. 

“And once that happened, all these avenues are open because you now have data that can go 

from a body to a server that’s real medical data. That’s actionable medical data” said Kevin 

(Comstock 2020). Dexcom has no tight restriction on sharing data in the purpose of 

developing new technologies and serve the patient better, as Kevin Sayer confirmed that 
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Dexcom is open for sharing data to other parties have the goal and the capability to develop 

better solutions for the patient (ibid). 

“If somebody wants to make a sensor for some completely different use in a market they 

understand better than us, why not serve up our sensor data to them and let them put it in 

that platform? That’s been our mantra all along” (Comstock 2020) 

Furthermore, creating a niche was essential for Dexcom, as a startup lacks the experience and 

the dominant position that its competitors Abbott and Medtronic have. Dexcom 

differentiates itself and made its way to the market by providing unique technology in the 

CGM device. They were one of the first to move towards connecting CGM device to insulin 

pump and pens. Which has later developed into connecting and displaying data on the 

smartphones and mobile applications. Establishing a wide range of partnerships was a 

priority. All of which put Dexcom in a distinct position in the market.  

The figure (10) shows the ecosystem of Dexcom. 

 

 

Fig.10. Dexcom ecosystem (author’s representation). 

 

5.3 Analysis of Tidepool 
Lansiti and Levien (2004) describes the keystone approach in an ecosystem, as the 

organization that enhance the overall health of the ecosystem network by creating and 
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sharing value. “Keystones can create value and increase ecosystem productivity by simplifying 

the complex task of connecting network participants to one another or by making the creation 

of new products by third parties more efficient” (Iansiti and Levien 2004).Tidepool was from 

the very beginning founded with the aim to solve the issue of poor interoperability and 

compatibility amongst diabetes devices and apps. Consequently, Tidepool’s focus was on 

building an algorithm that enables a variety of devices to communicate with each other. 

Furthermore, Tidepool has opened a door for sustained creation of innovation opportunities 

when it kept the software code published as an open source where everyone can explore it, 

learn from it, and utilize it for new products. This falls under “simplifying” the process for 

existing and new players and contributes to enhance the overall productivity of the 

ecosystem. 

On the other hand, Tidepool’s platform can be analyzed as a modular producer according to 

Weill and Woerner (2018). Modular producer’s main goal is offering ‘plug and play’ service or 

products that can survive in any ecosystem, and usually operate in highly competitive 

markets. Tidepool aimed to integrate as much as it can from the players exist in the market 

to become ultimately the most interoperable with any ecosystem in the digital diabetes 

market. 

Naturally, the direct implication for a patient is that the more connected devices the more 

options for patients to choose what works best for them, the CEO Howard Look explains: “This 

pushes everyone forward in thinking about interoperability and interchangeability, and that 

makes for a better world for people with diabetes” (Kerri 2018). 

Healthcare providers and researchers are also members of Tidepool ecosystem network 

where the platform improves the HCP-patient relationship and communication by facilitating 

the data availability in one place.  Furthermore, the organization has started a project for Big 

Data donation which benefits the researchers and industry innovators. About 40 percent of 

Tidepool users have generously chosen to donate their anonymized data (Kerri 2018). 

5.3.1.1 Assessing the health of Tidepool ecosystem 

Tidepool invested in a software industry, and according to the analysis by Iansiti and Levien 

(2004) that compared three industries (software, biotechnology, and internet services). It 
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showed that software firms on average perform better than 10 percent ROIC comparing to 

the other industry (see figure 4) (Iansiti and Levien 2004) However, being a non-profit 

organization, there was no expectation for return on investment (Tenderich 2019). 

Nevertheless, productivity measurement in a business ecosystem, as the definition stated, is 

not only a financial calculation but it is also measured by the ability for an organization to 

constantly transform technologies and other raw materials into cost-effective new products 

(Iansiti and Levien 2004). Tidepool has been in constant progression during the seven years 

since it is started. For instance, after the platform achieved to gain a large number of users, 

the organization has launched a new project to capitalize on the volume of this revolutionary 

data in research and clinical studies. Another advantage for Tidepool to be a part of the 

software industry is that the software system allows for iteration and improvements to be 

applied regularly “One of the things that is awesome about software is that it is never done” 

(Kerri 2018) 

The number of Tidepool’s network members are in constant growth (see figure 11) and one 

of the fundamental basics to the organization is that making as many partnerships as they 

can. 

"Our goal is to partner with as many device makers as we can" (Neinstein et al. 2016). Given 

the strong growth in the software industry (see earlier figure 4), it is understandable that 

Tidepool’s members of the ecosystem are excessing the numbers of the other case 

companies.  

Tidepool created great value for the digital diabetes ecosystem and its niche was providing 

the base software and algorithms of making devices and apps interoperable to each other’s, 

which serves as the building blocks for the variety of new level of compatibility and 

interoperability in diabetes. As a keystone core strategy is to facilitate value creation for 

others. 
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Fig.11. Tidepool ecosystem (author’s representation). 

 

 

5.4 Analysis of Sanofi 
The digital diabetes markets success today relies on a large number of networks, because of 

the ‘closed loop’ trend, which requires a number of devices to be connected and integrated 

together. Integration in today’s market is fundamental for innovation (Iansiti and Levien 

2004). Sanofi had a vision for new business models to integrate devices, data, and services, 

and bring innovative solutions to people living with diabetes. The company has a rich history 

of innovation strategies and partnerships. 

Based on its market activities in digital diabetes, Sanofi acted as an omnichannel according to 

Weill and Woerner (2018). It has invested in three main areas. First, it began entering the 

digital diabetes market by digitizing its insulin pen BGStar. Although it previously had 

developed the educational gamification app for children with diabetes, however, there were 

no further information about integrating the game with other devices. Thus, it was excluded 

from the ecosystem in this analysis. Second, the company had a high investment with Verily 

to build together the separated platform Onduo, that was supposed to work as a hub for 

diabetes devices and apps. Third, Sanofi had also invested and engaged itself in a variety of 

different forms of partnerships. Despite all being aimed at developing the service provided 

for diabetics, these were slightly shifting from the type of the company’s customized 

products. For example, its partnership with Verily and Sensile Medical to produce connected 
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insulin pumps, and also the partnership with CERITD and Voluntis to develop the app for 

insulin dosage calculation and telemedicine. These can be read as Sanofi’s insistence to be 

strongly present in the digital diabetes care market. 

Nevertheless, Sanofi has announced at the end of 2019 its withdrawal from R&D of diabetes 

sector (Muoio 2019; Roland 2019).  Even though they are still going to maintain their existing 

products, it was a shock move as they were investing in several partnerships to ensure their 

market share and growth (ibid). As a result, Sanofi CEO Paul Hudson said that his company 

had “over-invested” in the Onduo project and would no longer be involved in running the 

venture but would stay on as a financial supporter (ibid). 

5.4.1.1 Assessing the health of Sanofi’s ecosystem 

The annual report shows a ROIC for 2018 and 2019 were 5.7% and 6%, respectively (Finbox 

2020b). However, this comprises all of Sanofi’s operations and are not limited to diabetes. 

But it also noticeable that the recent news about Sanofi’s performance indicate decline in the 

diabetes sales for the past three years (Sagonowsky 2019; Reuters 2015). Sanofi’s productivity 

is measurable from their strategy in general and involves digitization whenever there is the 

opportunity for digital solutions to make significant impact either on behavior change, or cost 

effectiveness where technology can be deployed to lower the cost of healthcare costly 

diseases (Mckinsey 2020) Sanofi’s was one of the first movers towards gamification although 

it was not common in Pharma industry at the time (Purkayastha and Vinodbabu 2015) They 

faced many challenges and critiques. But the impact they have achieved in raising the 

awareness for children with diabetes was significant (BusinessWire 2014) Parents felt that the 

games helped children achieve better glycemic control, which reduced the risk of them 

developing serious complications later in life (ibid). 

Having a look at the number of Sanofi’s ecosystem members to analyze whether or not the 

company's ecosystem is robust, it has created collaboration and partnerships with several 

partners. The number of members in Sanofi’s ecosystem are growing by time, which indicates 

a level of robustness. A robust ecosystem should also be capable of surviving disruption in 

technologies. However, after Sanofi’s decision to leave out the diabetes research, there is an 

opinion suggested that this may reinforce the apparent incompatibility between traditional 

players and new approaches to digital health (Live24X7 2019). Others attributed that the 
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decrease in sales was due to intense pricing pressure in the U.S. and the launch of a lower-

cost competitor (Roland 2019) 

From the above, Sanofi has no narrow and specified niche in the digital diabetes market, but 

it has distributed investments in multi-sided developments in diabetes care. That enables 

the company to survive the digital disruption and new entrants as well as utilizing new 

technology to create value. Sanofi has been top ranked in best digital T2D online patient 

experience as a study conducted in the U.S evidenced (prnewswire 2018) The highly 

technological involved innovation and its contribution to R&D implies its niche creation.  

 

 

Fig.12. Sanofi ecosystem (author’s representation). 

 

 

 

5.5 Cross-case Analysis 

In this cross-case analysis the case companies will be divided into two groups. Group A include 

the traditional pharma companies, and group B involve the startups. The key differences 

between A and B are displayed in Table (3). 
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In terms of Traditional pharma 

companies 

Startups 

Digitization level Moderate High 

Way of working Legacy heavy and restrained 

by regulation 

More agility and learn by 

doing 

Segmentation Multi-specialization in 

operations 

Operate in specialized field 

Responsive to customer 

need 

Moderate High 

Ecosystem strategy Omnichannel Keystone, modular 

producer, niche player 

Table.3. The key differences between traditional pharma companies and startups 

Comparing the traditional pharma companies with the startups in the digital diabetes 

ecosystem, their strategies are different. The startups are more advanced in their digitization 

level and take less steps. Also, integration for new products and partnerships to increase their 

ecosystem network is becoming nature to their business model, while traditional 

pharmaceutical companies is asset-heavy and do not have the same level of flexibility. As 

Weill and Woerner confirm: “these smaller companies have fewer legacy systems and are 

more willing to take a risk with their business model” (Weill and Woerner 2018b) 

Startups are specialized in the services/products provided which allows for differentiation, 

expertise acquisition in the field and efficiency in the resources used. For instance, Dexcom is 

specialized in the CGM product, and it offers one of the best accurate CGM available in the 

glucose monitoring devices market. It had outperformed other devices, which enabled it to 

compete with larger companies (Reznik 2019). In contrast, traditional pharma companies 

have the digital products or\and service as one production line additional to their various 

production activities.  

One of the reasons that startups have more agile paths is that they were born digital and they 

have designed their business model accordingly. They design the developing processes to 

include end customer feedback. The lack of experience can be a factor that let startups eager 
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to obtain customer feedback about experimenting product for reforming and improvements. 

“Smaller, newer companies are often designed that way from the beginning” (Weill and 

Woerner 2018b)  

Another reason that makes startups more effective in digital disruption is that they are 

relatively more responsive to their customer needs than larger firms are, and they collaborate 

with other partners to meet those customer needs. For example, Tidepool was born from the 

diabetes community and they had deep knowledge of the customers obstacles, how it 

overburdens the patient when they need to deal with different devices and apps to be able 

to control their glucose level. Therefore, Tidepool designed its business around patient-

centered services. It integrated the most commonly used diabetes devices and apps through 

a wide range of partnerships. Also, Tidepool has an update page on the official website where 

information about latest news, new update release or technical issues reform etc. that is 

directed to patients are published frequently. This leads to improve the customer-relationship 

and interaction. 

Certainly, after entering a new business and developing an outstanding technology, the 

startups mostly benefit from the scale advantage of existing pharmaceutical companies and 

their creditability among customers. Startups’ innovation success in digital diabetes increases 

when they get the opportunity to partner with large companies. Because the large pharma 

companies have their own branding, marketing, and sales channels, which can take a long 

time to build for startups. 

Likewise, the pharmaceutical companies benefit from the advanced technologies that 

startups have, which allows for addressing new customers and growing in new markets that 

pharma may take high risk to explore and shift their core business even though the new 

market has great potential. Moreover, although the new startups have fewer customers and 

adopters, they are more likely to have better knowledge about the patient because of closer 

interaction and digital channels. 

Abbott and Sanofi, like many other pharma companies, both have modified their business 

model to profit from the digital ecosystem. They had no way but to digitize their services to 

keep pace with the digital disruption. Consequently, they moved from the ‘supplier’ quadrant 

in the digital business framework where their job was tied to device and medicine production 
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and have no interaction with the end customer (the patient). Instead they have distribution 

channels, pharmacies, and practitioners to sell and prescribe their products. 

Subsequently, Abbott and Sanofi created multiple digital channels to increase their 

knowledge about the end customers and attain deeper understanding of the customers’ 

unmet needs. In this way they moved up in the digital business model framework towards 

‘omnichannel’ in the same value chain business. Once traditional pharmaceuticals improve 

the customer relationship, they took steps towards the ecosystem business design (which is 

up to the right in digital business framework). In attempts to become ‘ecosystem driver’ they 

collaborate and create partnerships with other companies to build integrated, connected, and 

interpretable solutions for diabetes care. 

Nevertheless, despite Sanofi’s multiple investments in diversified areas with different 

partners, including its insulin pen integration with more than one product, as well as a mobile 

app, telemedicine care project, and the digital platform Onduo they ended up quitting the 

diabetes research and development. One may read that as a dominator strategy according to 

Iansiti and Levien (2004), when a business creates value to an ecosystem and has some 

control of it, but either extracting too much value or try to take over the network will 

eventually lead to lost balance or even destroying the ecosystem that the business is part of. 

 

6 Discussion  

This part discusses the key findings in the analysis, and it includes, theory limitation, theory 

symmetry, different strategies for different players, and customer high expectations.  

6.1 Key findings 

6.1.1 Different strategies 

For the ecosystem strategy, the startups in the digital diabetes obviously took steps ahead 

because they started in the digital era, so they were born digital. Undoubtedly, constant 

development is a must because of the high turbulence of the digital diabetes market. As well 

as indirect competitor products that function in acceptable levels is also a threat. Dexcom and 

Tidepool have started as niche players and modular producers, respectively. Dexcom has 

focused on a narrow business segment which is the CGM market. While Tidepool offered a 
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platform for all other participants to ‘plug and play’ their devices or apps in order to collect 

all the data imported from patient device in one place. Both companies then moved (to the 

upper right in the framework) to acquire more of a keystone strategy or to become an 

ecosystem driver by adding complementary products and integrating services with other 

players in the ecosystem. This level of integration benefits the patient, HCP, and most players 

in the ecosystem. 

On the other hand, most of the pharmaceutical enterprises were for a long time in the past 

as ‘supplier’ or have ‘commodity’ business. They produce the medicines and devices and sell 

it to a mediator that have direct contact with the patient (end customer). They realized later 

that customer knowledge is essential for sustainable products. They have unmet needs, and 

the patient is demanding. So, at some point they moved (up in the matrix) to learn more about 

the customer.  Pharma companies started to open channels where they can have direct 

interaction with the patient to receive more feasible data, like the social media for example. 

Along with the technological development that made the ‘artificial pancreas’ something 

achievable with collaboration. This put a pressure on pharma companies and called out for 

more efforts towards cooperation and compatibility. Thus, pharma companies then started 

to move (to the right) to work in a business ecosystem that consist of a large number of 

network members, partner with different players, sharing and exchanging data to improve 

the overall health of the ecosystem. 

6.1.2 More than strategy 

As illustrated in the analysis, Tidepool had two different strategies in the ecosystem, first as 

a keystone according to Iansiti and Levien (2004) and secondly as a modular producer 

business model according to Weill and Worener (2018). The literature has confirmed that the 

presence in more than one model is favorable as long as there is good reason for it (Iansiti 

and Levien 2004; Weill and Woerner 2018b). Iansiti and Levien also underline that the 

ecosystem is dynamic, and a company can have different roles.  

6.1.3 Ecosystem strategy progression 

The players in the digital diabetes market have certainly achieved advance steps towards the 

ecosystem strategy; however, not every enterprise has the same capability to move directly 

to ecosystem driver or a keystone strategy. Those players, however, can kickoff for good 

achievable goals that can procced to ecosystem ultimately (Weill and Woerner 2018a) Those 
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steps can be such as increasing customer knowledge and opening up to the business network 

and create more partnerships (Weill and Woerner 2018b) This supports what the traditional 

pharma companies have accomplished so far, opening digital channels to learn more about 

the patients as well as creating plenty of partnerships. 

Yet, according to Weill and Woerner (2018), if an enterprise do not have a successful 

ecosystem driver business model, then the only viable option in the digital world would be 

the modular producer, which is highly competitive business model that provide ability to 

replace products and services easily. 

6.1.4 New trend 

It is worth noting that some companies have undergone the research and some companies 

outside of the research but in the digital diabetes market, are working towards building 

‘artificial pancreas’ that belongs to the company and at the same time officially FDA-regulated 

product. For example, Tidepool has already applied to get FDA approval for the ‘Do It Yourself 

(DIY)’ open source automated insulin delivery system app for iPhone. So, that the patient can 

get all the services provided by one company. On the other hand, the valuable data received 

from the different devices will be merged into one holistic hub owned by the same company. 

It is clearly that the data collected will become eventually more valuable than the devices 

themselves. This rises a new level of competition, so the question will be how these 

companies will utilize the gathered data to improve patient’s outcome. The ability of 

harnessing data and transform it into excellent practices that reflects on the patient’s well-

being will be an important factor to distinguish between companies.  

6.2 Theoretical implications 

6.2.1 Theory limitation 

The author has chosen to include digital business model framework by Weill and Woerner 

(2018) in the analysis, although it does have wide range of similarities with the paper by Lanisti 

and Levien (2004). However, the author found that the available options for enterprise 

strategy in the ecosystem strategy matrix (figure 3) provided from Lansiti and Levien (2004), 

is limited in its diversity. The paper suggests three strategies that an enterprise can utilize in 

a business ecosystem: keystone, niche player, and physical dominator strategy. It eliminates 

the role of commodity in ecosystem strategies, if the commodity business is working in a 
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specific condition, as the work environment is mature and stable and can work independently 

of other organizations. Although the paper expected that kind of business to change in the 

near future. Secondly, niche player strategy for the rapid and constant changing environment 

with a business focusing on “a narrowly and clearly defined business segment” (Iansiti and 

Levien 2004). And the keystone which works in a complex asset-sharing environment and 

enterprise can capitalize the entire ecosystems ability to generate innovative solutions that 

able to face the disruption. Finally, the dominator which works in a mature and stable 

environment, relies on network of external assets and there is no high prioritization to 

innovation that comes out of diversity. Therefore, a spot is missing for the company that 

works in a constant changing environment, not stable nor a mature industry, complex of 

asset-sharing network, and has priority for innovation of diversity, such as the digital diabetes 

market. 

The traditional pharma companies did not fall completely under the ‘keystone’ strategy as it 

is defined in the literature above. They are neither ‘niche player’ according to the definition. 

Certainly, pharma companies use other firms’ asset to fill the technical inadequacy and 

leverage innovation and they also created plenty of partnerships that helps to improve the 

ecosystem as a whole. But they firstly, are not specialized in one specific niche, they are rather 

opening new channels to capitalize digital solutions. Secondly, they are still missing the 

second part, which is simplifying the task for other players and offer tools that encourage 

potential members to join the ecosystem. Although they are now moving towards a keystone 

strategy. 

Therefore, it founded that ‘omnichannel’ from the digital business model framework by Weill 

and Woerner (2018) has more correspondence to what traditional pharma companies have 

been doing. They tried to open multiple channels to their customer by adding digital services 

to the physical ones. In this way they enhance customer access to their products to earn 

customer knowledge. Also, they contributed to improve the overall ecosystem by sharing the 

data and transfer into interoperability at the organization level. 

6.2.2 Theories similarities 

There have been some similarities in both theories. As a ‘keystone’ strategy in the ecosystem 

strategy matrix has similar principles to the ‘ecosystem driver’ in digital business model 

framework. The keystone strategy according to Lansiti and Levien (2004) is providing a 
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platform for the participants to do business, which matches the ecosystem driver in Weill and 

Woerner (2018) framework, the former confirms that a keystone’s value creation essential 

priority is the creation of a platform that offers solutions and tools to others in the ecosystem. 

While in the latter, it emphasized that the ecosystem driver must be the hub in its field.  

In addition, in the former Amazon was mentioned as an example of a keystone strategy in the 

ecosystem, as well as in the latter Amazon was an example of the ecosystem driver.  

Moreover, the ‘commodity’ business strategy in the former literature, has been excluded 

from the ecosystem dynamic due to its irrelativeness, if the environment is stable and the 

industry is mature, and enterprises that have this kind of business should expect an inevitable 

change soon. In the later, recommendations were given to the enterprises that have ‘supplier’ 

business models, where they must move (upper right in the framework) to learn more about 

the customer and about partnering with others’ platform. 

Furthermore, both theories agree that the most successful strategy in the digital world for an 

enterprise is to become a keystone or an ecosystem driver, and that all enterprises must plan 

to achieve it at some point. Both theories emphasized that these strategies are dynamic and 

not static, an enterprise may operate in a model in one domain, and work in another model 

in the second domain. 

6.2.3 Interoperability is a key 

From the data gathered, it is recognizable that interoperability is the key to enable products 

from different partners in the digital diabetes ecosystem to communicate with each other as 

well as utilize the data in an understandable language for human. Therefore, interoperability 

is fundamental stride for a successful ecosystem business startegy as well as it is essential for 

partnerships and collaboration in the digital diabetes ecosystem.  

Furthermore, enhancing interpretability allows for data utilization but there is no meaning in 

collecting data when one cannot act upon it. With interoperable devices that enable 

seamlessly integrate and transfer all this information to each other the patient will have more 

comprehensive overview of all diabetes-related activities. In addition, interoperability 

combined with big data will allow for blood glucose forecast. Which can contribute 

significantly to the clinical research as well as drastically improve the treatment of diabetes.  
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6.2.4 Limitations 

It should be noted that the research has number of limitations. First, the number of cases 

involved in the research are limited and therefore the result cannot be generalized to other 

firms or even the whole industry. Secondly, the research was based on secondary data, 

published case-study materials, annual reports and news. Secondary information from both 

online and offline are resourceful, but it cannot cover every detail of each case. Third, in the 

cross-case analysis, one of the startup group ‘Tidepool’ is a non-profit organization and 

therefore it cannot fit financially in the same group. Still, it is categorized as a startup in the 

digital diabetes market, but the result of the cross-case analysis is kind of arguable. 

7 Conclusion 

This thesis sought to find out; ‘How companies (app developers, software companies, device 

manufacturers) position themselves and act to compete in the digital diabetes ecosystem?’ 

The digital diabetes industry is witnessing a high level of turbulence along with raising 

demands and high expectations from patients. The ‘#WeAreNotWaiting’ movement is an 

example of the current level of awareness and degree of demand articulation among 

patients. These developments have driven players in the market towards development of 

the comprehensive integrated solutions that are able to imitate the human pancreas. 

The integrated solution or the ‘artificial pancreas’ as explained earlier is made up by 

products from different suppliers. To succeed in the delivery of this solution a company in 

the field need to work and interact with external network that includes those suppliers. 

Forming together a business ecosystem where every component affects and got affected by 

others. Meaning that stand-alone startegy and working fully independent in the digital 

diabetes market would not success in the digital era. 

To understand how different players – that are part of the integrated solution – act in the 

digital diabetes ecosystem, a multi case analysis was done to explore and compare different 

strategies in the ecosystem. This was followed by a comparative analysis where cases were 

grouped: Group A includes traditional pharmaceutical companies and group B includes 

startups in the digital diabetes market. Each case reviewed based on the ecosystem strategy 
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matrix put forth by Iansiti and Levien (2004) to determine where it is positioned in the 

ecosystem matrix. Subsequently, an analysis sought to assess how ‘healthy’ the ecosystem 

of each company had been, when evaluated by three measures: productivity, robustness, 

and niche creation (Iansiti and Levien, 2004). Due to the lack of precise fitting position, some 

cases were assessed additionally by the digital business model framework that was 

developed by Weill and Woerner (2018).  

The companies have different strategies to the business ecosystem, but all have contributed 

to an extensive degree to the productivity of the digital diabetes ecosystem. Every party has 

created significant value by the initiation of several partnerships, sharing data with other 

players, and making progress for compatibility and interoperability among devices and apps. 

However, startups found out to be more advanced in their ecosystem strategy due to 

beginning in a digital environment. Tidepool has two roles in the ecosystem, as a keystone 

and as a modular producer. While Dexcom is a niche player. On the other hand, traditional 

pharmaceutical companies are a step behind digitally. Abbott and Sanofi are omnichannel, 

whereas the former is actively moving towards an ecosystem driver, the latter has decided 

to exit the R&D of the diabetes. 

Furthermore, interoperability is essential in the digital diabetes ecosystem for many reasons, 

first is that if a company offers a solution (e.g. a platform) and aims to transform toward one 

of the strongest strategies in the ecosystem like a keystone/ecosystem driver or a modular 

producer, to become the destination in the filed then the solution must be capable of 

receiving and sending data within its network in order to create value. Secondly, the data 

must be understandable to human language where patients and HCP can make use of it which 

increase its adoption among users who are also part of the ecosystem. Thirdly, even if a 

company is not intending a keystone strategy, the solution must be compatible and 

interoperable with most of the other available solutions so as to create value for the patient 

who is the main driver of the market. Forth, low interoperability is a hinder for maximizing 

the benefits that the new digital solutions can offer for diabetes care. That raises a question 

of who can set and decides the parameters for interoperability? And what it should be based 

on? How can the four levels of interoperability – mentioned in this study – be achieved? 
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To summarize, the digital diabetes ecosystem’s productivity is attributed to multiple 

collaboration among different players in the digital diabetes market. Apps, software 

developers, and devices manufacturers are transforming into ecosystem strategies and digital 

business models in order to make sustainable products. The complexity of digital diabetes 

demand and the different forms of data that are being made available, has increased the 

importance for large companies to make a move for a new strategy. They should either 

acquire the capability of utilizing that data or to partner with organizations or tech companies 

that can offer complementary products, aiming for a keystone or ecosystem driver. While 

startups and new entrants with their superb technology should consider benefitting from 

partnerships with other players in the market and cooperate with large pharma companies. 

Also, all parties should be aware of the ecosystem different roles and dynamic and aim to 

adapt the strongest strategies (niche player, modular producer and ecosystem driver) 

More empirical research that involves interviews with each company’s managers should be 

conducted in the field in order to acquire more practical findings about the actual position in 

the ecosystem and about how they organize to collaborate. Interview questions may include 

the suggested six questions from the digital business model framework by Weill and Woerner 

(2018). More cases should be included in the research to examine the framework to deliver a 

more holistic overview. Moreover, it would be useful to adopt a case-survey methodology for 

large number of case studies would enable generalization of the research result. 

Consequently, more case-studies should be conducted on different companies in the digital 

diabetes market, since the process of selecting cases for this research 

uncovered scarce number of case studies in the field. 
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