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A B S T R A C T   

Firms invest heavily in their future use of digital technology to create and appropriate value and thereby survive 
and prosper. Such decisions regarding the future are part of a firm’s foresight, which is a core element of a firm’s 
dynamic capabilities. The contemporary toolbox for generating foresight is dominated by procedural methods, 
thus ignoring theory-based predictions of the future uses of digital technology. This paper presents the first 
empirical assessment of business model theory’s ability to predict the future uses of digital technology by a given 
firm. Predictions for a specific niche of hemophilia firms are investigated. Outcomes related to these predictions 
are then observed. The results show the power of business model theory for deriving such predictions, implying 
that the managerial toolbox for foresight generation should be extended to include this theory. This study also 
provides several directions for further development of business model theory to increase its ability to account for 
value creation and appropriation from the use of digital technology.   

Human beings obviously have a vast stake in the future – so much that the 
option of abstaining from predictive ventures simply does not exist for us. 
(Rescher, 1998:1) 

1. Introduction 

This paper presents an empirical evaluation of business model 
theory’s ability to predict the future uses of digital technology. “Digi-
talization” has become the buzzword of today, dominating boardroom 
debates and driving unparalleled investment (Baiyere et al., 2020; 
Hanelt et al., 2020; Tijan et al., 2021; Verhoef et al., 2021; Wessel et al., 
2021). More than $1 trillion in 2019 alone (Statista, 2021) was poured 
into funding the future uses of digital technology, be it enterprise sys-
tems, omnichannel systems, machine learning, big data and decision 
support systems, blockchain, or virtual and augmented reality applica-
tions. In broad terms, digitalization refers to the adoption of digital 
technology for use in the many realms of social affairs such as govern-
ment, schooling, social services, health care, business, military, enter-
tainment, and play (Vial, 2019). 

Focusing on the business context, the recent debate highlights the 
under-researched domain of dynamic capabilities (Teece, 2007) in terms 
of corporate foresight. This foresight can be understood as the ability “to 

interpret changes in the environment, outline and evaluate possible 
futures based on these changes, and use information from these futures 
for the organization’s competitive advantage” (Fergnani, 2020: 7). Some 
firms have managed to use digital technology to generate unparalleled 
value creation (e.g., Facebook and Google), while others have failed (e. 
g., Nokia, Blockbuster, and Kodak; Van Alstyne et al., 2016). Given the 
enormous investments and potential value created by firms that adopt 
new digital technology, the question of the future uses of digital tech-
nology is crucial for executives. The strategic management literature 
generally recommends firms to abandon maturing technologies and 
invest in new ones to stay competitive (Christensen, 2013). However, 
executives need more specific guidance regarding what investments to 
make in which future uses of digital technologies and why. These prac-
tical questions are targeted here. 

To that end, a number of approaches for technology foresight have 
been proposed (Daim et al., 2006; Magruk, 2011). These approaches 
include environmental scanning (Lee and Sohn, 2014), expert panels 
(Kent and Saffer, 2014), brainstorming sessions (Garimella et al., 2013), 
morphological analysis (Daim et al., 2006), relevance trees (Firat et al., 
2008), the Delphi method (Miles and Popper, 2008), trend impact 
analysis (Miles et al., 2013), and cross-impact analysis (Schubert, 2015). 
These approaches are dominated by methodological prescriptions. They 
ignore theoretical constructions with knowledge based on empirical 
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experiences to predict the future uses of technology (Esmaelian et al., 
2017). One exception is the diffusion of innovation theory (Rogers, 
2003), which describes the socio-communicative processes that condi-
tion the diffusion of new technology uses. However, it ignores the con-
tent of the technology being diffused, its actual use, and its benefits. The 
diffusion of innovation theory has therefore received criticism for its 
overreliance on communication as the dominant cause of technology 
diffusion, thereby ignoring other influential factors (Greenhalgh et al., 
2005). The reliance on procedures to predict the future uses of digital 
technology means that there is a lack of theory-based predictions of 
future uses of technology, particularly digital technologies. This situa-
tion is unfortunate because theory is best suited for making predictions, 
and executives need guidance to support their investment decisions with 
regard to how to use digital technologies. This knowledge gap is 
addressed by the present study. We evaluate business model theory’s 
ability to predict the future uses of digital technology in business con-
texts. The aim of this study is therefore to offer an empirical assessment 
of the power of business model theory to predict the future uses of digital 
technology. 

Business model theory accounts for the firm boundary spanning ar-
chitecture of actors that interact to create, deliver, and appropriate value 
(Amit and Zott, 2001; Massa et al., 2017; Teece, 2010; Zott et al., 2011). 
It emerged as a reaction to existing theory on strategic management and 
entrepreneurship, which could not account for the magnitude and pace 
of value created by technology-based firms (Amit and Zott, 2001; Van 
Alstyne et al., 2016). Because economic value creation and appropria-
tion is the dominant motivation for firms to invest in the use of digital 
technology (Brynjolfsson and Saunders, 2010; Vial, 2019), business 
model theory should be particularly useful for predicting the future uses 
of digital technology and thus the digitalization of social practices in 
business contexts. The focus here is primarily on the uses of digital 
technology for economic value creation. The following research ques-
tion is addressed: What is the capability of the business model theory for 
predicting the future uses of digital technology in firm contexts? 

To answer this question, we empirically evaluate the ability of 
business model theory to predict the future uses of digital technology by 
firms. More specifically, we study a niche market of hemophilia digital 
services that complement patients’ use of pharmaceutical products. A 
longitudinal case study of the evolution of the six firms in this niche 
includes initial predictions of future uses of a particular kind of digital 
technology. This exploration is followed by detailed monitoring of the 
emergent uses of digital technology, which are then compared to the 
initial predictions. The analysis shows that business model theory 
effectively predicts the future uses of digital technology. This finding 
suggests that business model theory is a powerful intellectual tool that 
can guide a firm’s strategic investment in digital technology. This is the 
first empirical evaluation of the predictive ability of business model 
theory, and it provides several theoretical and managerial implications. 
These implications include directions for further development of the 
theory and an approach for foresight handling, which is at the core of the 
dynamic capabilities of firms and thus their survival (Teece, 2007). 

The next section details business model theory. A comprehensive 
methodological account is provided thereafter, including extensive de-
tails of the empirical setting of this study. The results of the study are 
then presented, followed by the discussion and conclusions. 

2. Business model theory 

The notion of a “business model” was given a theoretical grounding 
around the turn of the millennium (Massa et al., 2017; Zott et al., 2011). 
However, the expression has been around for several decades (Bellman 
et al., 1957; Lang, 1947). The theoretical developments that account for 
the business model were motivated by two interacting driving forces 
(Massa et al., 2017; Teece, 2010; Zott et al., 2011). One was the emer-
gence of technology-based firms (e.g., Alphabet, Amazon, and Face-
book) that created and appropriated economic value at an 

unprecedented pace and magnitude (Parker et al., 2016). The second 
was the fact that existing theory on strategic management and entre-
preneurship was unable to explain and predict such value creation. For 
example, when Apple released its iPhone, the dominating theoretical 
bodies—the industry-based view (Porter, 1985) and the resource-based 
view (Barney, 1991)—predicted that such an entry into the mobile 
phone market would not be feasible due to the prevailing high barriers 
to entry (Parker et al., 2016). These theoretical bodies, as well as parallel 
theoretical developments—transaction cost economics (Williamson, 
1975, 1979, 1983), strategic networks (Doz and Hamel, 1998; Gulati 
et al., 2000), Schumpeterian innovation (Schumpeter, 1934, 1942) and 
network externalities (Arthur, 1990; Katz and Shapiro, 1985)—could 
each provide only a limited account of the phenomenon of modern firms 
powered by digital technology. These two key forces, empirical and 
theoretical, motivated scholars to experiment with the unification of 
several theoretical bodies, which produced the theoretical foundations 
of business model theory (Amit and Zott, 2001; Zott and Amit, 2007). A 
synthesis of these theoretical bodies led the business model to be un-
derstood as the account of how a firm creates, delivers, and appropriates 
value (Foss and Saebi, 2017; Teece, 2010). This theoretical synthesis is 
in stark contrast to the alternative, promising notion of the business 
model advanced by Osterwalder and Pigneur (2012). The strength of the 
latter, in our understanding, is the provision of a practical conceptual 
tool to describe the business model (Osterwalder and Pigneur, 2012). 
The limitation, however, is that it does not provide a theory-based 
explanation and prediction of business model success. 

The notion of a business model was initially criticized for its ambi-
guity (DaSilva and Trkman, 2014; Fjeldstad and Snow, 2018; George 
and Bock, 2011; Markides and Charitou, 2004; Porter, 2001; Ricciardi 
et al., 2016; Ritter and Letti, 2018). More recently, however, a consensus 
has been reached (Massa et al., 2017) in regarding the business model as 
the “architecture of value creation, delivery, and capture mechanisms” 
(Teece, 2010: 172). The notion of a business model’s architecture is 
central. It refers to “the functional relations among those mechanisms 
and the underlying activities” (Foss and Saebi, 2017: 215), meaning that 
a business model’s firm boundary spanning actors, activities, trans-
actions, and value exchanges can be designed to create systemic char-
acteristics in the emerging business model (Foss and Saebi, 2017; Teece, 
2010; Zott and Amit, 2010). The use of technologies, particularly digital 
technologies, has a crucial role in this context of orchestrating the 
business model architecture. These technologies can play the role of 
actors, take the form of executing and governing activities, and consti-
tute transaction mechanisms in a way that would not otherwise be 
possible, as illustrated by business models pursued by firms such as 
AirBnB and Uber (Amit and Han, 2017). The design of a business model 
architecture is crucial. If done in a certain way, it may produce one or 
several of four value creating business model themes (Amit and Zott, 
2001; Zott and Amit, 2007, 2008). A business model theme is crucial 
because it explains variation in firm performance and thereby comple-
ments other factors that co-condition performance (Amit and Zott, 2001; 
Sohl et al., 2020; Zott and Amit, 2007), namely product-specific, 
firm-specific, industry-specific, and country-specific performance con-
ditioners (Hawawini et al., 2003; McGahan and Porter, 2002; Porter, 
1985; Rumelt, 1991; Sohl et al., 2020). 

2.1. Business model themes 

Four distinct business model themes (BMTs) have been proposed. 
These BMTs are novelty, efficiency, complementarity, and lock-in (Amit 
and Zott, 2001, 2007, 2008; Kulins et al., 2016). The novelty business 
model theme enables the focal firm to do business in a novel manner for 
its industry or sector, meaning that the constituent actors, activities, 
transactions, value exchanges, and approaches to governance distin-
guish themselves from those that are prevalent in the marketplace (Amit 
and Zott, 2001; Zott and Amit, 2007). An example is when eBay dis-
rupted the auctions market. The efficiency business model theme 
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represents an architecture that uses fewer resources and less effort to do 
business in a given marketplace (Amit and Zott, 2001; Zott and Amit, 
2007). For instance, Spotify’s streaming of music content is efficient 
compared to the then prevalent file downloading format. The 
complementarity-based architecture refers to novel ways to synchronize 
various aspects of a business model, such as offerings (goods and ser-
vices), activities, processes, actors, and resources. The criterion for 
successful complementarity is the realization of additional value, 
meaning that A generates more value in the presence of B than C (Ennen 
and Richter, 2010; Milgrom and Roberts, 1995). Complementarities are 
illustrated by travel agencies that offer complementary travel services, 
such as transport, accommodation, travel guides, recommendations, 
travel insurance and financing. The fourth business model theme is 
lock-in, which aims to discourage business model actors such as cus-
tomers, mediators, partners and suppliers from leaving the business 
model and migrating to a competitor or substitute (Amit and Zott, 2001; 
Zott and Amit, 2007). Lock-in may be realized in several ways. One is 
through sunk cots for an actor, such as from investments in learning and 
adaptation of assets (Parayre, 1995). The other types of operational 
mechanisms for lock-in realization are direct and indirect network ex-
ternalities, which enable value creation based on the size of a business 
model’s network. That is, the more users of an offering there are, the 
more valuable it becomes. This value in turn attracts more users, which 
creates even more value, and so on (Economides, 1996; Farrell and 
Saloner, 1986; Liebowitz and Margolis, 1994; Sheremata, 2004). Direct 
networks are exemplified by telephone use. A single telephone lacks 
functional value, while one million telephones that can be used for calls 
provide value. Indirect networks are activated when the use of a given 
service attracts both its users and its providers. For example, having 
more users of Apple’s App Store or Google Play means that more app 
developers are attracted, more new apps are developed, more app users 
are attracted, and so on. 

Unlike conventional accounts of a firm, which typically limit them-
selves to a firm’s operational and legal boundaries (e.g., Barney, 1991; 
Porter, 1985), a business model is understood in a firm boundary 
spanning system of interrelated activities, executed by internal and 
external actors linked by transaction technology to exchange value 
(Amit and Zott, 2001). Thus, the notion of a business model makes 
several conceptual advancements with respect to the orthodox concep-
tions of a firm. One is the above-mentioned switch from the firm as such 
into a firm boundary spanning system. A second is the multi-actor 
approach, which advances from the focus on the customer-provider 
relation only to the simultaneous multi-actor interactions that may ac-
count for the focal firm, its employees, customers, customers’ customers, 
suppliers, and partners (Brandenburger and Stuart, 1996). A third key 
advancement is the move from the conception of value creation as 
originating on the supply side only—either in the firm’s activities 
(Porter, 1985) or its resources (Barney, 1991)—to the idea that value 
can be created on both the supply side and the demand side of a trans-
action by both activities and resources (Massa et al., 2017; Teece, 2010). 
A fourth crucial advancement is the explicit recognition that value 
creation and appropriation can be distinguished between a focus on a 
firm’s product market strategies (e.g., cost leadership and differentia-
tion) and a focus on the ways a firm governs its operations in terms of its 
design of one or more business models (Zott and Amit 2008). 

2.2. Predictions of digital technology use 

Business model theory was conceived to account for the economic 
value created by firms that adopt digital technologies (Amit and Zott, 
2001; Massa et al., 2017). This theory has proved effective in explaining 
why some technology-based firms perform better than others (Amit and 
Zott, 2001, Sohl et al., 2020; Zott and Amit, 2007). Most of a firm’s 
investment in acquiring digital technology use is justified by the eco-
nomic gains of using the technology (Brynjolfsson and Saunders, 2010). 
A key question here is if this theory is also useful for predicting the 

future use of digital technology by firms. This question is evaluated 
empirically to assess the theory’s predictive power and thereby answer 
the following research question: What is the capability of the business 
model theory for predicting the future uses of digital technology in firm 
contexts? 

The empirical studies reviewed here show that a firm’s use of digital 
technology can enable the activation of any of the four business model 
themes (novelty, efficiency, complementarity, or lock-in), which co- 
condition that firm’s performance. Therefore, activation of these 
themes should be the operational mechanism that leverages digital 
technology. Inspired by the recent proposal of the co-evolution of 
business model themes (Costa Climent and Haftor, 2021), we assume 
that the business model themes evolve. Building on the aforementioned 
study, we derive the following general predictions:  

- Prediction 1: In the focal market, pioneering firms will use digital 
technology to activate the novelty and/or efficiency business model 
themes. This prediction refers specifically to the potential disruptive 
effect of novel uses of technology.  

- Prediction 2: In the focal market, firms that lag behind business model 
pioneers (i.e., Prediction 1) will imitate pioneers’ use of digital 
technology, activating similar mechanisms to activate the efficiency 
theme. This prediction refers to the fact that pioneering firms that 
succeed are typically followed by firms that imitate because of their 
inability to innovate and/or because of risk reducing reasons.  

- Prediction 3: In the focal market, firms that compete with similar 
business models that have activated the novelty and efficiency 
themes (i.e., Predictions 1 and 2) will use digital technology to 
activate the complementarity theme. This prediction refers to an 
alternative way of innovating, where the individual offerings already 
provided to customers by individual firms are aggregated and pro-
vided by a single firm, thereby reducing transaction costs.  

- Prediction 4: In the focal market, firms that compete with similar 
business models that have activated novelty, efficiency, and 
complementarity (i.e., Predictions 1, 2, and 3) will use digital tech-
nology to activate the lock-in theme (i.e., sunk costs and direct and 
indirect network externalities). This prediction refers to the fact that 
lock-in can be activated only after the other themes.  

- Prediction 5: In the focal market, firms that compete with similar 
business models (i.e., Predictions 2, 3, and 4) will seek to disrupt the 
market with novel business models that can also increase the effi-
ciency theme (i.e., Prediction 1). This prediction refers to the situa-
tion where the four themes are already being activated for a given 
business model, and the only means to differentiate the business 
model is to redesign it in some way. 

These predictions describe a co-evolutionary pattern in a given 
market sector. The pattern is repetitive, starting with the novelty and 
efficiency business model themes before advancing to the complemen-
tarity and lock-in themes and then moving back to the novelty and ef-
ficiency themes once again, and so on. Firms seek to adopt digital 
technologies to activate these themes in this order. This pattern assumes 
that any other factor that may co-determine performance is ignored as a 
force that determines digital technology use within a firm. This 
assumption answers the research question. Previous studies suggest that 
other factors such as product market strategy can drive a firm’s use of 
technology (Porter, 1985; Zott and Amit, 2008). Therefore, to answer 
our research question, we need an empirical context that enables plau-
sible isolation of the business model theme from other confounding 
factors. 

The predicted pattern of theme activation from technology use can 
be illustrated by the music distribution industry. For years, this stable 
industry was based on vinyl record technology for music distribution. 
That stability was first disrupted by CD technology, then by file down-
loading, and more recently by music streaming technology. Spotify’s 
pioneering use of digital technology to distribute music with streaming 
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technology disrupted the pre-existing convention of file downloading, as 
typified by Apple’s iTunes. Spotify’s entry into music distribution rested 
on its simultaneous activation of the novelty and efficiency themes. This 
entry was quickly followed by competitors, both incumbents and new 
entrants. As a reaction, Spotify has activated various complementarities 
(e.g., video streaming and podcasts). It has also activated lock-ins 
through both sunk costs (i.e., effort to download, register, and learn 
the user interface) and direct network effects (e.g., users’ creation of 
unique playlists that can be exchanged with other Spotify users yet 
cannot be migrated to other music streaming providers). 

3. Methodological approach 

This section details the method employed to answer the research 
question. We first specify and explain the motivation for using the meta- 
theoretical approach to answer the research question. The specific 
empirical context where business model theory is applied is then 
detailed. Third, the data collection and analysis methods are specified. 

3.1. Meta-theoretical approach 

Given that the primary focus is business model theory, this study is 
an epistemological inquiry about certain characteristic of knowledge, 
namely the theory’s ability to predict certain events (Gregor, 2006; 
Rivard, 2014). Such an inquiry directs us to a meta-theoretical approach 
(Nightingale, 2008; Van Gigch, 1987, 1991; Van Gigch and Le Moigne, 
1989; Van Gigch and Pipino, 1986), resting on a conception of scientific 
knowledge in terms of distinct logical levels of inquiry that are inter-
related in the following manner (see Fig. 1). The practice level is the first 
level and accounts for the actual social practices being conducted. In the 
present investigation, the practice level accounts for firms’ development 
and application of business models in the marketplace, including the use 
of digital technology. The second level is the theory level, which accounts 
for the phenomenon at the practice level. Here, the theory level is 

business model theory. The third level is the meta-theoretical level, from 
which this study investigates business model theory at the theoretical 
level. Given this structure, the primary focus of inquiry here is business 
model theory’s ability to predict the uses of digital technology. Because 
this inquiry primarily concerns the characteristics of business model 
theory and only secondarily concerns the business and social practices in 
the context of a firm’s business model, we take the meta-theoretical 
position as our primary point of investigation (Van Gigch, 1991; 
Nightingale, 2008). However, because we aim to answer the research 
question in an empirically grounded manner, the theory of business 
models is used to predict events that emerge at the level of social 
practices. In this way, the present study operates at these three levels: 
practice level, theory level, and meta-theory level (see Fig. 1). 

3.2. Theory evaluation 

Adopting the epistemological position of Dubin (1978) and Bachar-
ach (1989), we assume that a theory is constructed of a set of concepts 
that in some sense represent or characterize the phenomenon it is sup-
posed to explain. In the present case, this phenomenon is the business 
model. These concepts are deliberately conceived to represent the 
characteristics of the target phenomenon for a given aim. A properly 
articulated theory delineates these concepts with clear definitions and 
justification. A theory should also describe the mutual relationships 
between concepts, providing a network of concepts. This network of 
concepts enables three kinds of accounts of the phenomenon under 
investigation: characterization, explanation, and prediction. These three 
kinds of theoretical accounts are cumulative in the sense that we must 
first characterize something to explain its behavior and we must be able 
to explain the behavior of something to predict its future state (Bach-
arach, 1989; Gregor, 2006; Dubin, 1978). Not all theories can provide 
these three kinds of accounts, especially in the social sciences. Some can 
only characterize, others can also explain, still others can also provide 
predictions (Gregor, 2006). A theory’s value is judged on its ability to 

Fig. 1. Meta-theoretical approach (adopted 
from van Gigch, 1991). The bottom of the figure 
shows the business practice level. The actual 
practices of firms occur at this level, including 
the use of digital technology. The middle of the 
figure shows the theory level. At this level, 
business model theory is assumed to predict 
firms’ use of digital technology at the practice 
level. The top of the figure shows the meta--
theory level. The investigation of business model 
theory is conducted at this level. The 
meta-theory level receives its key assumptions 
(ontological, epistemological, anthropological 
and ethical) from the philosophy of science.   
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characterize, explain, and predict. The ability to predict is the most 
valuable feature of a theory (Gregor, 2006; Sutton and Staw, 1995; 
Whetten, 1989) because it must then fairly adequately account for the 
underlying mechanisms that cause events to happen (Avgerou, 2013). 
Therein lies the focus of the present study. That is, the core concern at 
the meta-theoretical level is whether business model theory can predict 
the future use of digital technology, and if so, to what extent. At the 
theoretical level, this study uses business model theory to predict and 
control the actual outcome of events that unfold in relation to prediction 
at the practice level. We now turn our attention to the practice level, 
which acts as a kind of laboratory to test the theory. 

3.3. The context of predictions: the Swedish hemophilia niche market 

This study employs business model theory to predict the emergent 
uses of digital technology in the Swedish hemophilia niche market for 
firms that provide coagulation replacement factor for patients. Purpo-
sive sampling (Patton, 1990) influenced the choice of this particular 
empirical context, based on the following key criteria. First, the key 
actors granted access to the required data. Second, the pharmaceutical 
market is highly regulated within the European Union and operates with 
a high degree of compliance, especially in Northern European countries. 
This factor has at least two important implications for this study. One is 
that all patients and product data for the provision, sales, and use of 
prescription-based pharmaceutical products are carefully gathered by 
the Swedish authorities and are available upon request. These data were 
used in the present study. The detailed data specify the number of 
products provided per day for an individual patient and a specific health 
care center. The second key benefit of this empirical context is that a 
pharmaceutical product’s market access, pricing, marketing, sales, dis-
tribution, and consumption are highly regulated and controlled. 
Therefore, we could assume that the activities of the firms in this study 
would not act as confounding factors in their use of digital technology. 
Another selection criterion was that the Swedish hemophilia market is 
constituted by firms with similar products with no or low product dif-
ferentiation. This feature both eliminated another confounding factor 
and motivated the operating firms to adopt the use of digital technolo-
gies to seek differentiation in the marketplace. 

This study focuses on firms that provide replacement factor VIII for 
moderate and severe hemophilia A patients in Sweden. The reason is that 
hemophilia A patients represent a large enough group compared to 
hemophilia B patients. Second, the severe and moderate conditions are 
treated with a particular kind of replacement factor that represents a 

stable niche of products and firms. Treatment of mild conditions uses 
other kinds of treatments and medications, and not all patient data are 
collected or are available for the mild condition. (Details about hemo-
philia and its treatment in Sweden are provided in Appendix A.) 

3.3.1. Forces for product market entry 
A number of advanced medical products can replace the natural 

clotting factor in people’s blood. These drugs belong to two types: 
plasma-derived and recombinant (Wang and Young, 2018). The first are 
made from human plasma and have the advantage that they are more 
easily accepted by the human body, leading to a lower level of in-
hibitors. The disadvantage is the possible transmissible agent contami-
nations (e.g., hepatitis and HIV). Recombinants are advanced 
biochemical products made of live cells, such as monoclonal antibodies. 
They have a higher probability of causing inhibitor development but 
eliminate the risk of contamination. Both types of products are present 
in the Swedish hemophilia A marketplace, with a slightly larger pro-
portion of recombinant products (see Table 1). 

To enter the Swedish marketplace, a pharmaceutical firm with 
commercial ownership of a hemophilia pharmaceutical product must 
pass several phases once it has developed the product. One is medical 
approval by the Swedish Medical Products Agency (MPA), which re-
quires submission of extensive documentation of clinical trial outcomes. 
Because Sweden is part of the European Union (EU), a medical product 
that is accepted in another EU country does not need to be analyzed in 
detail by the MPA, but it requires legal registration. Next, the Swedish 
Dental and Pharmaceutical Benefits Agency (DPBA) assigns a price to 
the product. Unlike in the United States but like most of the EU, most 
pharmaceutical product costs in Sweden are reimbursed by the state and 
are funded by taxes. A pharmaceutical firm must apply for reimburse-
ment, submitting a comprehensive economic assessment, while the 
DPBA decides whether the drug should be included in the national 
reimbursement system. If approval is granted, the DPBA decides on the 
price. The DPBA works strategically to align prices for all similar 
products within a segment that targets the same medical indication. This 
study focuses on moderate and severe hemophilia A in individuals aged 
12 years and older. The product segment for children under 12 is not 
considered. Therefore, the prices of products of the firms in this study 
are set and controlled by the DPBA. This price setting process for costly 
specialty drugs is reviewed every four to six years by the DPBA, which 
typically lowers all products’ prices equally. The prices are based mainly 
on the efficacy and convenience-to-use profile. The aim is to eliminate 
price-based competition and thereby promote efficacy-based use. Once a 

Table 1 
Distribution of the population targeted by digital services for hemophilia A patients in Sweden:Total population of Sweden, population with severe hemophilia A, 
population with moderate hemophilia A, and the sum of these two groups of patients (sub-total).   

2015 2016 2017 2018 2019 

Total market population 9 851 000 9 995 000 10 120 000 10 230 000 10 327 000 
Severe HA patients 497 498 501 501 503 
Moderate HA patients 251 255 257 261 265 
Sub-total: 748 753 758 762 768 
Non-targeted patients 172 173 174 175 178 
Targeted patients: 576 580 584 587 590 
Active brands and year of market introduction      
F1 (Pl): 2005 86 15% 87 15% 82 14% 76 13% 65 11% 
F2 (Re): 2009 156 27% 162 28% 175 30% 188 32% 212 36% 
F3 (Re): 2012 40 7% 41 7% 41 7% 41 7% 41 7% 
F4 (Pl): 2010 173 30% 168 29% 163 28% 153 26% 142 24% 
F5 (Re): 2013 52 9% 52 9% 58 10% 65 11% 65 11% 
F6 (Pl): 2009 69 12% 70 12% 64 11% 65 11% 65 11% 
Total: 576 100% 580 100% 584 100% 587 100% 590 100% 

The number of patients not targeted and the number of patients targeted by this study are also shown. Next, the distribution of patients per product provided by a 
unique firm is provided (F1-F6). Pl = Plasma-derived products and Re = recombinant products. All the data are for years 2015–2019. The data for 2015 were the 
reference point for the predictions, which were tested by the data for subsequent years. Note: The growth of the Swedish population in this period was significantly 
affected by the growth of immigration. Non-targeted patients are primarily from three patient groups: patients under 12 years, senior patients that choose to remain on 
older products that were not actively promoted by the manufacturing firms, and patients that were part of experimental studies. 
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firm’s product is registered medically and has received reimbursement 
acceptance at a fixed price, the firm is free to introduce it to the medical 
profession for use. As direct to consumer marketing for prescription- 
based drugs is illegal in Sweden, firms primarily use product special-
ists to provide information about their products to the medical profes-
sion. This information is shared in dedicated meetings, where the 
product specialist visits a health care center and presents the product’s 
profile. This presentation often centers on medical trial outcomes to 
compare various products for a given indication. The aim of such 
meetings is to promote the drug by persuading prescribers that the drug 
is the most suitable for a specific situation. These meetings between 
prescribers and product specialist are also highly regulated in terms of 
their form, content, and frequency to reduce any possibility of improper 
promotion of one drug over another. It is difficult for firms to use these 
meetings to create a competitive advantage. Prescribers typically select 
drugs based on medical suitability. If two or more drugs are similar, 
prescribers are directed to share the patient volume equally between the 
producers of those drugs. 

The choice of product is influenced not only by prescribers but also 
by patients and sometimes by their relatives, the administration of the 
HTC, and the regional health authorities. Patients and relatives, such as 
parents and siblings, compare products using data from clinical trials 
and patient testimonies, which influence patients’ perceptions and 
preferences. These data are sometimes channeled to prescribers and 
occasionally influence prescribers’ choice of drug. The administration of 
an HTC establishes lists of recommended drugs, often influenced by the 
experiences of the HTC’s medical staff in using the available drugs. 
These recommendation lists prioritize drugs in relation to a patient’s 
situation and condition (e.g., elderly with limited mobility vs. young and 
sporty/active). Regional health authorities pay the actual bill for the 
drugs consumed by patients living in the region. Thus, if a patient lives 
in the most northerly part of Sweden, which has no local HTC, the pa-
tient must travel to Stockholm to visit such a center and receive a certain 
drug. The patient obtains that drug from a designated home pharmacy at 
home, and the local region pays the pharmaceutical company for the 
drug. Regional health authorities therefore have an interest in under-
standing the use of costly drugs to control costs and budgets. In some 
cases, authorities may decide to instruct health care centers to prescribe 
alternative drugs if the price is significantly lower while the efficacy 
difference is minor or non-existent. 

3.3.2. Competitive dynamics of the hemophilia niche market 
To answer the present research question, we investigated the evo-

lution of the Swedish niche market for hemophilia A products and the 
firms that provide factor VIII replacements products to patients with 
severe and moderate hemophilia A. The focus here is on using business 
model theory to predict what kind of uses of digital technology will be 
introduced to provide app-mediated services to the actors in the firms’ 
business model. 

The study is based on nearly five years of data, from January 2015 to 
October 2019, and accounts for the behavior of the six firms and the 
factor VIII products actively promoted in Sweden during that period. 
Table 1 summarizes the basic statistics with regard to the country’s 
population, the patient volumes and the market share of each brand for 
each year. The data show that the market was stable, with only minor 
variations. Crucially, the six actively promoted products had a similar 
profile in terms of their efficacy and ease of use as well as pricing, hence 
the existence of a market product strategy (Porter, 1985) lacking dif-
ferentiation and involving head-to-head competition. The conventional 
means of competition (e.g., intensified marketing, sales efforts, and price 
wars) were not possible due to regulations. Therefore, we predicted that 
these firms would provide new complementary services to their target 
groups to create perceptions of value added and thereby differentiate 
themselves from competitors to increase demand for their offerings 
(Porter, 1985). In the present study, the predictions focused on these 
firms’ development of applications for smartphones (apps) to facilitate 

patients’ management of the disorder and complement the products 
provided by the firm. This adoption of the use of digital technology 
started in the Swedish hemophilia market niche in 2014, when two firms 
introduced their apps. This process of development and the provision of 
app-mediated services was enabled by the recent developments and use 
of smartphones and wireless broadband and the similar development of 
patient apps in other health care niches such as diabetes and depression 
(Williams and Schroeder, 2015). 

3.4. Research procedure and data collection 

This study started at the end of 2014 and was finalized at the end of 
2019. A longitudinal case study approach was adopted here, as recom-
mended for the investigation of evolutionary patterns in socio-cultural 
settings (Street andWard, 2012). The chief reason for adopting this 
approach was its ability to account for long-term changes of the studied 
phenomenon such as those that occur when firms change their business 
model themes and adopt digital technology. A dialogue was initiated 
with the six pharmaceutical firms and then with the three HTCs in 
Sweden. This niche of six firms and their stakeholders constitutes the 
present case study. Access was provided to selected patients, who vol-
unteered to participate in this study anonymously and gave access to at 
least one relative each. The patient interest organization secured dia-
logue with officers in the regional administrations of the regions where 
the participants resided, as well as the DPBA and MPA. A project team 
was set up with a reference group that included representatives from all 
organizations covered by this study. 

The study included initial interviews and regular follow-up in-
terviews, typically bi-annually, with representatives of all organizations 
and with patients and their relatives. Table 2 lists all interviews. After 
setting up the research process and team and following initial data 
gathering at the end of 2014, predictions were formulated by the 

Table 2 
Summary of all interviews conducted for this study.  

Firm No. 
respondents 

No. 
interviews 

Length 
Mean SD 

Interviews of firm employees 
1 6 65 61 12 
2 8 88 51 11 
3 5 51 30 5 
4 7 82 62 11 
5 5 53 46 4 
6 9 84 58 15 
Interviews of patients 
1 4 51 46 4 
2 3 39 44 6 
3 5 54 45 7 
4 3 36 49 11 
5 3 35 58 10 
6 5 54 29 17 
Interviews of relatives 
1 5 31 32 3 
2 3 16 28 7 
3 5 27 59 11 
4 3 14 31 7 
5 3 18 35 2 
6 6 33 66 9 
Interviews of representatives 
3 Hemophilia treatment centers 17 62 55 11 
9 Regional administrations 19 63 66 15 
Patient interest organization 6 33 40 12 
Dental and Pharmaceutical 

Benefits Agency 
3 10 53 15 

Medical Products Agency 2 9 58 11 

Interviewees included representatives form six firms, patients that used products 
provided by the firms, relatives of those patients, staff at the three hemophilia 
treatment centers (HTCs) operating in Sweden, administrative officers at nine 
regional administrations, representatives for the patient interest organization, 
and officers at the DPBA and the MPA. 
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research team and the reference group for the project. Data were then 
collected periodically and analyzed to identify the actual uses of tech-
nology. Data were then related to the initial predictions. This procedure 
was repeated bi-annually. The outcome is presented in Tables 3 and 4. 

Both qualitative and quantitative data were collected through semi- 
structured interviews (Table 2), document gathering (> 3,000 pages), 
tests of digital technology provided by the six firms, and monitoring of 
the uses of that technology to ensure both comprehensiveness and 
triangulation from multi-sourced data. The focus was to answer the 
research question by identifying the introduction of new uses of digital 
technology over the period of the study. All interviews were recorded 
and transcribed, and anonymity was granted to the interviewee. The 
data were documented using specialist research software (ATLAS.ti) for 
the qualitative analysis conducted in tandem. The data were first coded 
a-theoretically and descriptively and then grouped into themes (open 
coding). This coding was followed by theoretically informed coding and 
grouping into themes (axial coding). The codes were juxtaposed itera-
tively with the key constructs of business model theory to gain insights 
such as confirmation or disconfirmation of relationships between the 
data and the theory (Klein and Myers, 1999). This process was iterated 
throughout the study, providing new insights as the study unfolded. In 
this process, the data merged into stable clusters of themes related to 
theoretical constructs (saturation). These constructs produced a 
theory-driven characterization of the evolution of the use of digital 
technology related to the initial predictions. 

4. Results 

The results describe the introduction of app-mediated services using 
digital technology at different times during the study period. We first 
give a schematic explanation of the experiences of patients and other 
actors in these patients’ health management. This structure plots the 
app-mediated services introduced at a given time. Table 3 provides an 
overview of all app-mediated services introduced by all firms in the 
niche over the whole period. Table 4 shows which services were intro-
duced by each firm at what time. Table 4 provides insights into the 
validity of the predictions and thus the predictive ability of business 
model theory. 

4.1. Phases and actors in the treatment of hemophilia A 

The top row of Table 3 describes the activities conducted by the 
hemophilia patients targeted by these app-mediated services. The first 
column in Table 3 describes the process of setting up a user profile in the 
app. This column is followed by the registration of the diagnosis, 
prognosis, and treatment regimen provided by the health care team. The 
third column shows the activities related to registering a patient’s 
bleeds, and the fourth describes the registration of a patient’s treat-
ments. The next column describes the activities for registering the pa-
tient’s perceived lifestyle, and the penultimate column describes 
activities related to lifestyle support. The final column relates to 
reporting activity. This structure is used to map the services provided by 
the six hemophilia firms’ apps to patients and other business model 
actors over the five years of the study. The columns in Table 3 specify the 
key actors in the business model: patients; their relatives; the HTCs that 
provide the medical care; the patient interest organization, which rep-
resents the interests of all hemophilia patients in Sweden and offers free 
information and educational services to hemophiliacs and their rela-
tives; the regional administration, which pays for each resident patient’s 
use of the pharmaceutical products; the DPBA, which sets the price for 
drugs and reimburses the cost; the Medical Product Agency, which ap-
proves the use of the product; and the pharmaceutical firm that provides 
the product. 

4.2. Digital service provision 

The cells of Table 3 summarize all digitally provided services by all 
six smartphone applications and their firms regarded jointly and for all 
five years considered. Each cell lists what kind of services were provided 
for which activity type and toward which actor in the firms’ business 
model. 

Starting with the patients, all apps provided the functionality to 
register the individual patient as a user with all the necessary details and 
thereby create a unique user profile, a service that was also offered to 
other actors (relatives, the HTC, the patient interest organization, the 
regional administration, the Benefit Agency, the Medical Products 
Agency and the firm that provided the app). 

In the next type of activity, the diagnosis, prognosis, and treatment 
regimen could be specified by the HTC medical staff. The patient interest 
organization was able to access generic information on the diagnosis, 
prognosis, and treatment regimens for patients and their relatives. Next, 
the data show the functionalities for registering and issuing reminders to 
patients for key actions such as medication, drug pickup, and visits to the 
HTC. This information could be entered by patients, relatives, and the 
HTC staff, and reminders could be provided to patients and relatives. 
The next functionality referred to the registration of bleeds, which could 
be registered by patients, relatives, and HTC staff. The next group of 
services were those related to logging information on patients’ lifestyles 
such as pain, movement limitations with regard to work, limitations 
concerning travel, and leisure. This information was offered to patients 
and their relatives only. The next kind of service, related to the previous 
one, was lifestyle support. This service offered various kinds of infor-
mation, recommendations, and services for bookings such as dentists 
specialized in treating hemophiliacs and travel abroad, including in-
formation on where medicine could be acquired in another country and 
contact with foreign HTCs. These services were provided to patients and 
their relatives by the three Swedish HTCs, the patient interest organi-
zation and the individual pharmaceutical firms. 

The final set of services related to reporting. The information entered 
by patients, often on a daily basis, provided a unique understanding of 
the patient. Accordingly, various filters were provided by the app to 
retrieve the desired information. These information retrieval function-
alities were provided by the apps to the patients and their relatives to 
retrieve patient data. This service provided an understanding of pa-
tients’ situation and trends, thereby contributing to the quality of self- 
care. The reports for both data on individual patients and aggregate 
data were used extensively by the HTC medical staff to increase the 
quality of care provided to each patient and for studies conducted at the 
HTC. In anonymized form, data could also be retrieved by the regional 
administration, the DPBA and the MPA, as well as the app issuing firm. 
These actors were mainly interested in the actual volume of consumed 
replacement factor products per brand for comparison with what was 
registered as prescribed by the three HTCs and what was provided by the 
pharmacies in Sweden. These analyses also identified patterns of usage 
over time, which were linked to the various conditions and diagnoses of 
patients. Overall, the agencies improved their understanding of the 
actual consumption patterns for these products and thereby the causes of 
the cost. This understanding was in turn used for budgeting and cost 
control, including negotiating and setting future drug prices. 

Table 3 summarizes all the services provided by the six apps of the six 
pharmaceutical firms to the various actors in the business model over 
the five-year study period. Table 3 summarizes the actual uses of digital 
technologies. However, it does not show when the services were intro-
duced to which actors and by which firm. Those details are presented in 
Table 4. The key aim of this study was to predict the emergent use of 
digital technologies. Therefore, it was crucial to understand the timing 
of this use of digital technology. Table 4 has the same structure as 
Table 3, with activity types in the columns and actors in the rows. It also 
includes the years of the study for each activity (2015–2019). Each cell 
in Table 4 specifies the firms that introduced the service(s) detailed in 
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Table 3 
Aggregated summary of all digital services provided by the pharmaceutical firms operating in the hemophilia niche market during the study period (2015–2019).  

Type of activity 
\Actor 

User profile setup Diagnosis, prognosis 
and treatment 

Reminders Bleeds Treatment Lifestyle logging Lifestyle support Reporting 

Patient Registration of the patient’s 
user account, name, user 
ID, social security no., 
address, contact info, 
relatives’ info, and health 
care center and team 

No Registration and 
receipt of reminders 
for medicine pick-up, 
medicine use/ 
injections and 
physician’s calls/ 
visits 

Registration of bleeds in 
terms of type, place, 
date, cause, duration, 
consequences, pain and 
photo (if feasible) 

Registration of 
treatments in terms 
of medicine usage: 
what, how much, 
when, where, and 
why 

Registration of bleed 
disorders and pain 
occurrence in terms 
of cause, place, 
intensity, length, 
frequency, type, etc. 
Challenges and 
limitations: type, 
time, cause, place, 
context (work, play, 
travel, home, etc.) 

Receipt of information, 
guidelines, services (e.g., 
bookings) regarding 
understanding of medical 
issues and treatment, physical 
activities, nutrition, 
communities of interest, travel 
tips and pharmacies 

Search and 
presentation of any 
registered 
information 
(individual and 
aggregate) 

Relatives Registration of the 
relative’s user account, 
kind of relation, name, 
social security no., contact 
info, address 

No Registration and 
receipt of reminders 
for medicine pick-up, 
medicine use/ 
injections and 
physician’s calls/ 
visits 

Registration of bleeds in 
terms of type, place, 
date, cause, duration, 
consequences, pain and 
photo (if feasible) 

Registration of 
treatments in terms 
of medicine usage: 
what, how much, 
when, where, and 
why 

Registration of bleed 
disorders and pain 
occurrence in terms 
of cause, place, 
intensity, length, 
frequency, type, etc. 
Challenges and 
limitations: type, 
time, cause, place, 
context (work, play, 
travel, home, etc.) 

Receipt of information, 
guidelines, services (e.g., 
bookings) regarding 
understanding of medical 
issues and treatment, physical 
activities, nutrition, 
communities of interest, travel 
tips and pharmacies 

Search and 
presentation of any 
registered 
information 
(individual and 
aggregate) 

Hemophilia 
treatment center 

Registration of user account 
for the center, specific 
physicians, nurses and 
contact persons, and 
contact information 

Registration of 
patient’s profile with 
regard to diagnosis 
data and conclusions, 
prognosis, and 
treatment approach 

Registration of 
reminders for 
physician’s calls / 
visits 

Registration of 
experienced bleeds in 
terms of types, place, 
date, cause, duration, 
consequences, pain and 
photo (if feasible) 

Registration of 
treatments in terms 
of medicine usage: 
what, how much, 
when, where, and 
why 

No Registration of the info and 
services as specified above 

Search and 
presentation of any 
registered 
information 
(individual and 
aggregate) 

Patient interest 
organization 
(PIO) 

Set-up of PIO as provider of 
information to this digital 
service app 

Generic information 
channeling regarding 
D-P-T 

No No No No Registration of the info and 
services specified above 

No 

Regional 
administration 
(RA) 

Registration of the RA user 
account 

No No No No No No Info on the volume 
of medicine usage 
per anonymous 
patient and period 

Dental and 
Pharmaceutical 
Benefits Agency 
(DPBA) 

Registration of the DPBA 
user account 

No No No No No No Info on the volume 
of medicine usage 
per anonymous 
patient and period 

Medical Products 
Agency (MPA) 

Registration of the MPA 
user account 

No No No No No No Info on the volume 
of medicine usage 
per anonymous 
patient and period 

Pharmaceutical 
firms 

Set-up of the user account 
for the various roles at 
pharmaceutical firms (i.e., 
medical, marketing and 
technical) 

No No No No No Registration of the info and 
services specified above 

Info on the volume 
of medicine usage 
per anonymous 
patient and period 

The columns describe the experiences of each actor. The rows list the actors involved in the business model. The cells present information regarding the kinds of services offered by the firms’ apps. Different firms 
introduced different services (and hence different uses of digital technology) for different actors at different times. These differences are crucial in this study. This temporal differentiation is presented in Table 3. 
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the corresponding cell of Table 3. Table 4 thus offers a temporal struc-
ture of which services were offered by which company and when. 

4.3. The outcome 

We now review the functionality of the app-mediated services 
introduced to users year by year and thereby assess the uses of digital 
technology (Table 4). The data in Column ‘5 (year 2015) show that there 
were only two apps, and thus two firms (F2, F5), in the marketplace at 
that time. These apps offered registration and user account setup for 
patients and HTCs, registration of patients’ diagnosis, prognosis, and 
treatment regimen by HTCs, patients’ and HTCs’ registration of treat-
ments, patients’ logs of lifestyle-related information, and report gener-
ation by patients and HTC staff. Some firms lagged behind by not yet 
offering such services. The two pioneering firms started with only a few 
services targeting just three actors. 

Two out of the six competing firms launched these apps. These two 
pioneering firms thus activated the complementarity business model 
theme. The pharmaceutical products were complemented by digital 
services aimed to support the use of these core products (replacement 
factor). The aim was for this complementarity to exert a positive influ-
ence on relations with the targeted actors and hence boost product sales. 
Focusing on technology use only, introducing this functionality repre-
sented both novelty within this niche market and efficiency of the busi-
ness model. These services replaced manual data recording and transfer 
between patients and HTC staff. This form of data recording was labor 
intensive and caused quality variations. Thus, the first prediction for 
future digital technology use is confirmed (Table 5). 

Column ‘6 (Table 4) shows the technology use introduced in 2016, 
the second year covered by this study. Two other firms (F3, F6) intro-
duced digital apps with services that imitated those introduced in 2015 

by the two pioneering firms (F2, F5). Table 4 also shows that the pio-
neers (F2, B5) introduced new app-mediated services in 2016. These 
new services included the ability for relatives of patients and the patient 
interest organization to set up user profiles. The patient interest orga-
nization was also able to channel generic information to patients, a 
reminder functionality was added for relatives and HTC staff, bleed and 
treatment registration functionalities were enabled for patients’ rela-
tives, lifestyle logging was added for relatives, and lifestyle support 
services began to be provided to patients and their relatives. Finally, the 
report generation functionality was also provided for patients’ relatives. 
Hence, the pioneers sought to activate the complementarity theme of 
their business model to complement the existing app-mediated services 
with new ones. These advances of new services can be conceived in two 
dimensions. The first was to add new functions for actors that already 
had access to some app-mediated functions. This practice is a clear case 
of complementarity. The second dimension was to provide app services 
to new actors, which could be regarded either as complementarity be-
tween actors or as a novelty for these new actors. This shift from 2015 to 
2016 confirms Predictions 2 and 3. The companies that lagged behind 
introduced digital technology to imitate pioneers, hence activating the 
efficiency theme (Prediction 2). Meanwhile, the pioneers advanced by 
introducing complementarities. This introduction of app-mediated ser-
vices to new actors can also be interpreted as confirming Prediction 5, 
namely that a novelty theme was introduced to target another actor 
(Table 5). These two dimensions of business model theme evolution (i.e., 
toward the same actors and toward new actors) are not explicitly arti-
culated in business model theory (Amit and Zott, 2001; Zott and Amit, 
2007, 2008, 2010). 

Column ‘7 in Table 4 lists new technology uses for the year 2017. 
Two additional firms (F1, F4) introduced app-mediated services, with 
the basic user profile setup for patients and HTCs, the registration of 

Table 4 
The table specifies when each pharmaceutical company introduced offerings and which actors the company targeted.  

Activity\Actor User profile set-up Diagnosis, prognosis and treatment profile Reminders Bleeds 
Year ‘5 ‘6 ‘7 ‘8 ‘9 ‘5 ‘6 ‘7 ‘8 ‘9 ‘5 ‘6 ‘7 ‘8 ‘9 ‘5 ‘6 ‘7 ‘8 ‘9 

Patient F2 
F5 

B3 
B6 

B1 
B4        

B2 
B5 

B3 
B6 

B1 
B4   

B2 
B5 

B3 
B6 

B1 
B4   

Relative  B2 
B5 

B3 
B6 

B1 
B4        

B2 
B5 

B3 
B6 

B1 
B4   

B2 
B5 

B3 
B6 

B1 
B4  

HCT B2 
B5 

B3 
B6 

B1 
B4   

B2 
B5 

B3 
B6 

B1 
B4    

B2 
B5 

B3 
B6 

B1 
B4  

B2 
B5 

B3 
B6 

B1 
B4   

PIO  B2 
B5 

B3 
B6 

B1 
B4   

B2 
B5 

B3  
B6 
B1 
B4             

RA   B2 B5                 
BA   B2 B5                 
MPA   B2 B5                   

Treatment Lifestyle logging Lifestyle support Reporting 
‘5 ‘6 ‘7 ‘8 ‘9 ‘5 ‘6 ‘7 ‘8 ‘9 ‘5 ‘6 ‘7 ‘8 ‘9 ‘5 ‘6 ‘7 ‘8 ‘9  

B2 
B5 

B3 
B6 

B1 
B4   

B2 
B5 

B3 
B6 

B1 
B4    

B2 
B5 

B3 
B6 

B1 
B4  

B2 
B5 

B3 
B6 

B1 
B4     

B2 
B5 

B3 
B6 

B1 
B4   

B2 
B5 

B3 
B6 

B1 
B4   

B2 
B5 

B3 
B6 

B1 
B4   

B2 
B5 

B3 
B6 

B1 
B4   

B2 
B5 

B3 
B6 

B1 
B4          

B2 
B5 

B1 
B3 
B4 
B6  

B2 
B5 

B3 
B6 

B1 
B4                

B2 
B5 

B1 
B3 
B4 
B6                         

B2  B5                    

B2  B5                    

B2 B5   

This table gives an overview of the evolution of service provision. 
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diagnosis, prognosis, and treatment regimen for HTCs, the registration 
and receipt of reminders for patients, the registration of treatment for 
patients and HTC staff, the registration of lifestyle information for pa-
tients, and the receipt of reports. Thus, these two firms imitated the app- 
mediated services that the other four firms had already introduced. One 
(F2) of the two pioneering firms (F2, F5) advanced again by offering 
app-mediated services to new actors. This firm provided regional ad-
ministrations, the DPBA, and the MPA with functions for user profile 
setup and the receipt of reports. This practice was copied by the other 
pioneering firm (F5) the year after (2018). Finally, Column ‘7 also shows 
that the remaining firms, F3 and F6, which were second to launch their 
app-mediated services, also introduced additional services in 2017. 
They introduced user profile setup for relatives and the patient interest 
organization, reminders for relatives and HTCs, and bleed and treatment 
registration, lifestyle logging, lifestyle support, and report functional-
ities for relatives. These data confirm Predictions 2, 3, and 5, meaning 
that firms that were lagging behind in terms of the introduction of app- 
mediated services imitated pioneers, while pioneers advanced by of-
fering complementarities and novelty. Finally, Column ‘8 in Table 4 
(year 2018) shows that no pioneering advancements were made but that 
the firms that lagged behind introduced imitations of the pioneers’ app- 
mediated functions, hence confirming Prediction 2 (Table 5). 

This review shows that Predictions 1, 2, 3, and 5 derived from 
business model theory are supported by the data displayed in Table 4. 
Prediction 4 states that digital technology is used to activate the lock-in 
theme. When each firm launched its app-mediated services to support 
the use of its pharmaceutical product, it also initiated attempts to acti-
vate the lock-in theme for each user who started to use the app-mediated 
services. Each user had to invest time and effort in downloading, 
installing, registering, and learning to use the app-mediated services. 
This process creates sunk costs if users stop using these services. If a 
patient who uses a particular brand of replacement factor and the 
accompanying app-mediated services switches to another brand and 
app, the relearning process was straightforward because these apps were 
similar in terms of functionality. The difference lay in the user interface 
and the number of functions provided to each actor at a given time. 
Initially, the key challenge was that the data stored in the database of a 
given firm’s app could not be transferred to another product provider’s 
database. In practice, this situation acted as a strong demotivator to 
switch product brand and thus activated the lock-in theme of the busi-
ness model. However, this hindrance for patients to retrieve and transfer 
registered data was soon dealt with by the patient interest organization 
together with the three HTCs in Sweden. They developed an indepen-
dent database, where all apps had to connect and store core medical 
information. Some lifestyle information remained in the separate data-
bases of the individual firms. 

We also identified minor attempts to realize direct network effects to 
activate the lock-in theme further. We did not identify attempts to 
realize indirect network effects. The direct network effects were targeted 
by functionalities allowing users of the same app to share information 
with each other, such as recommendations for suitable food outlets, 
suitable tourist sites, and places for physical activity. The more users 
actively shared new information, the more information was generated 
and offered to users. Thus, greater value for all users was provided, 
which made the app-mediated services as a whole even more attractive. 
This use of technology to share information competed with the member 
groups created on Facebook. Similar information was shared on these 
groups, with the advantage that it was not limited to a certain brand and 
app. Another challenge for activating direct network effects through 
patients’ sharing of information was that the choice of app-mediated 
services was determined by the choice of product brand. This choice 
was in turn governed by the institutional logic of the medical industry. 
Therefore, this particular attempt to realize direct network effects, and 
thereby lock-in, was hindered by both institutional factors and the fact 
that the service was not limited to a product brand. The data also show 
that none of the investigated firms attempted to realize fully indirect 
network effects. Attempts in this regard could have been made by, for 
example, attracting selected service providers that targeted hemophil-
iacs. These service providers would attract patients, who would in turn 
attract additional service providers, which would then attract even more 
patients, and so on. One minor instance of partial activation of indirect 
network effects was observed by the fact that the patient base of the 
firms’ app services attracted other actors such as the patient interest 
organization, the HTC, the regional administration, the DPBA and the 
MPA. However, only the patient interest organization and the HTC were 
at all attractive to patients. Table 5 summarizes this empirical evalua-
tion of predictions derived from business model theory with regard to 
the future use of digital technology. 

4.4. Beyond business model theory 

This investigation evaluated predictions derived from business 
model theory with regard to the future use of digital technology. This 
empirical evaluation could either confirm or disconfirm a given pre-
diction of what would occur. Therefore, the predictions could not 
identify whether digital technology was used for other aims beyond 
those accounted for by business model theory and its four value creation 
themes. However, we identified one firm’s initiative to use digital 

Table 5 
Summary of our empirical evaluation of the predictions derived from business 
model theory regarding the emerging uses of digital technology.  

# Prediction Confirmation Example 

1 In the focal market, 
pioneering firms will first 
use digital technologies 
aimed at activating the 
novelty and/or efficiency 
business model themes. 

Yes 2 pioneering firms out of 
6 started using digital 
technology for users of 
the product, which 
increased efficiency. 

2 In the focal market, firms 
that lag behind business 
model pioneers (i.e., 
Prediction 1) will imitate 
pioneers’ use of digital 
technology, employing 
similar mechanisms to 
activate the efficiency 
theme. 

Yes The other 4 firms 
followed by introducing 
uses of digital technology. 

3 In the focal market, firms 
that compete with similar 
business models that have 
activated the novelty and 
efficiency themes (i.e., 
Predictions 1 and 2) will 
adopt digital technology to 
activate the 
complementarity theme. 

Yes The pioneering firms 
advanced by introducing 
new uses of digital 
technology that provided 
complementary services 
to the existing services. 

4 In the focal market, firms 
that compete with similar 
business models that have 
activated the novelty, 
efficiency and 
complementarity themes 
(i.e., Predictions 1, 2, and 
3) will adopt digital 
technology to activate the 
lock-in theme (i.e., sunk 
costs and direct and 
indirect network 
externalities). 

Yes (only partly 
through 
realization of 
sunk costs) 

Initially, patients’ 
personal data stored in a 
given firm’s database 
could not be transferred 
to another firm’s 
database. 

5 In the focal market, firms 
that compete with similar 
business models (i.e., 
Predictions 2, 3, and 4) will 
seek to disrupt the market 
with novelty-based 
business models that can 
also offer increased 
efficiency. 

Yes Firms started to target a 
few selected actors with 
their app and then 
extended their services to 
other actors. This 
approach was novel.  
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technology in a way that transcended business model theory. That 
initiative is presented in the following subsection and is related to a 
recent theoretical advancement. 

4.5. Machine learning technology use 

Our investigation of firm F5 revealed that its technology develop-
ment team had produced a prototype of a new version of their app that 
employed machine learning technology (Holzinger et al., 2018) to 
generate individualized predictions for patients’ medication intake. A 
key factor for a patient’s medical, mental, and social well-being is for the 
right amount of coagulation factor to be present in the patient’s blood 
(Franchini, 2013). This amount is conditioned by several factors, 
including the severity of the hemophilia condition (i.e., how much 
coagulation factor the patient’s body is able to produce naturally), the 
physical condition of the patient (i.e., weight, height, and other factors), 
the physical exercises and nutritional habits of the patient, and the use of 
other medications. These factors and others interact and vary over time. 
Therefore, the patient may need to inject the replacement factor at 
different times. This scenario has both well-being implications and cost 
implications. The challenge is to identify the optimal infusion factor 
level for each individual patient at a given time. Because the existing 
uses of app-based services generated a large set of medical and behav-
ioral data, machine learning technology was employed to predict 
coagulation factor volume in the patient and thereby derive recom-
mendations for each individual patient’s medicine intake. Machine 
learning technology refers here to algorithms that identify patterns in 
the given data. These patterns are used as rules to derive predictions of 
future states for a given class of occurrences (Holzinger et al., 2018). 
Here, such occurrences refer to the factor level in a patient’s blood. At 
the time the data were collected for this study, a prototype service for 
the generation of factor infusion recommendations was evaluated with a 
small group of patients at the beginning of 2019. Hence, we do not know 
whether it was actually introduced to its target users. 

Reflecting on this specific intended use of digital technology, busi-
ness model theory’s four business model themes can account for the kind 
of value that this use of machine learning can create for patients through 
the realization of direct network effects. That is, the more patients use 
app-mediated services, the more data will be generated. This data gen-
eration offers a source of more accurate machine learning to produce 
more accurate predictions, making these services even more valuable for 
each patient when there are more patients and data in this network. The 
direct network data effect theory rests on the network size hypothesis 
(Afuah, 2013), which holds that network value comes from the mere size 
of the network. While this assumption is suitable in some instances and 
could constitute value in relation to this use of machine leaning tech-
nology, recent work in data network effects theory suggests that the scope 
of the learning used for improved predictions is also a potential source of 
value creation (Gregory et al., 2020). Thus, the initiative to use digital 
technology to generate meaningful learning in a patient’s network can 
potentially lead to accurate predictions about a patient’s condition that 
could not otherwise be obtained. These predictions could create value 
for patients’ well-being and for payers, which could be assured of more 
efficient medicine use. Thus, the present case study shows the limita-
tions of business model theory because its four business model themes 
cannot account for such uses of digital technology to create value, 
whereas data network theory can. 

5. Discussion and conclusions 

This paper describes an empirical study that responds to the 
following research question: What is the capability of the business model 
theory for predicting the future uses of digital technology in firm contexts? 
This study shows that business model theory is able to predict the future 
use of digital technology by firms. This study offers the first empirical 
evaluation of this theory’s predictive ability. 

The results provided here address a key knowledge gap left by the 
lack of theory-based predictions of the future uses of digital technology. 
This gap is important because firms make substantial investments every 
year in digital technology with various intended uses. Executive de-
cisions for the intended uses of digital technology are critical, as re-
flected by the fact that some technology-based firms have succeeded in 
creating value on an unprecedented scale and pace, while other firms 
have failed to use digital technology effectively (Van Alstyne et al., 
2016). It is therefore alarming that the managerial toolbox for gaining 
foresight in this area is limited to procedural methodologies while the-
ories are ignored in the prediction of digital technology use. The 
exception is the theory of innovation diffusion. However, this theory 
focuses on the communication processes needed for technology accep-
tance, which limits its predictive ability. Accordingly, the results of this 
study make several contributions. 

First, the study offers an initial empirical assessment of business 
model theory’s ability to predict the use of digital technology by firms. 
Second, it contributes to the practices of and reflections about foresight 
making (Esmaelian et al, 2017). Business model theory can be adopted 
into the foresight toolbox and can thereby provide a powerful planning 
tool for a firm’s future use of digital technology. Third, while it is 
generally accepted that a firm’s dynamic capabilities are crucial for 
performance and survival (Teece, 2007), the realization of those dy-
namic capabilities requires well-developed foresight, an area where 
there is little theory (Fergnani, 2020). This study contributes by offering 
an approach for the prediction of economic value creation from tech-
nology use. 

Fourth, the empirical study of the hemophilia niche market in Swe-
den has also produced a set of insights that challenge business model 
theory. These challenges can be regarded as a proposal for further 
development of business model theory. One proposal relates to business 
model theory’s conception of a firm’s business model in a static and thus 
timeless manner, while this study shows that a temporal approach, 
where the co-evolution of the business models of competing firms is also 
considered, is more informative and does more justice to managers’ 
actual experience of their firms’ business models and competition, 
including in relation to the use of digital technology. This finding also 
supports the recently proposed evolutionary notion of the business 
model (Costa Climent and Haftor, 2021). A second proposal relates to 
the pattern of a business model’s evolution. This study provides 
empirical support for a particular pattern of business model theme 
development (Costa Climent and Haftor, 2021). However, this study also 
shows that the co-evolutionary pattern operates in at least two di-
mensions: one accounts for changes in business model themes, while the 
other accounts for changes experienced by actors within the business 
model. Therefore, a given business model theme, say novelty, can be 
introduced for actor A or actor B or both, subject to managerial de-
cisions. Decisions in this regard will influence the firm’s competitive 
position and value creation. This conception of two-dimensional busi-
ness model evolution is new to the literature and requires further 
exploration. The interplay of these two dimensions may also shape the 
literature on business model innovation and digital ecosystems (Gupta 
et al., 2019), as well as the recently advanced notion of business eco-
systems (Jacobides et al., 2018). A third proposal relates to the institu-
tional factors that condition human behavior and therefore the behavior 
of economic agents. This empirical study illustrates how a particular 
institutional logic (i.e., the norms of the medical profession) limited the 
studied firms’ realization of network externalities and therefore acti-
vation of the lock-in theme. Hence, institutional factors can act as gov-
erning conditions for business models. These factors therefore need to be 
regarded within the conception of the innovation and evolution of 
business models. A fourth proposal relates to the observation that 
business model theory does not account for the use of machine learning 
technology with regard to its unique ability to create value from 
learning. The recent approach to data network theory (Gregory et al., 
2020), which offers such an account, could be integrated with business 
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model theory. This inclusion could extend the notion of the lock-in 
business model theme to include data network effects that comple-
ment direct network effects, indirect network effects, and sunk costs. 

This study’s results can also help managers of firms and their busi-
ness models, particularly in situations where the use of digital technol-
ogy plays a strategic role. The results here show that managers’ foresight 
can be based on the notion of business model co-evolution, which 
operates in two dimensions. This foresight can thereby anticipate the 
evolution of the business model of firms within an industry. This 
anticipation can in turn constitute crucial foresight for the advancement 
of a firm’s business model to position the firm in a favorable manner. 
More specifically, managers can identify their firm’s industry in terms of 
competitors and substitutes, where each firm’s business model is 
defined, including in terms of the use of digital technology. This attri-
bute enables managers to identify which business model themes are not 
in use and which uses of digital technologies are unexplored. Thus, new 
uses of technology can be conceived in terms of the activation of non- 
activated business model themes. 

The key limitations of this study include its sole focus on a single case 
of one niche within one country. To verify the results, studies of the co- 
evolution of business models and their use of digital technology are 
needed in other industries and countries. Another limitation is that 
business model theory accounts for the use of digital technology moti-
vated primarily by economic value creation. While economic value 
creation is the dominant empirical motivator, there are other motiva-
tions for the use of digital technology. These alternative motivations, 
which include aesthetics, information issues, and legal concerns, can 
also influence predictions of digital technology use. 
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Appendix A. About Hemophilia 

Hemophilia is a rare congenital bleeding disorder that occurs in 
people. Hemophilia causes blood not to clot properly because it lacks 
enough clotting factor, a protein in the blood that controls bleeding. 
Hemophilia therefore means that an individual’s body cannot naturally 
stop bleeding that occurs when a blood vessel is damaged (Franchini, 
2013). There are two types of hemophilia: A and B. Hemophilia A is 
caused by low levels of factor VIII and occurs in approximately 1 in 6, 
000 individuals, whereas hemophilia B is caused by low levels of factor 
IX and occurs in approximately 1 in 30,000. Because hemophilia A is 
more common than hemophilia B, it offered a large enough empirical 
context for this study. Hemophilia B was disregarded (Wang and Young, 
2018). 

Low levels of clotting factor cause internal and external bleeding, 
which if not treated, can cause danger and death. Bleeding may occur 
both spontaneously and as a result of trauma and injury. Internal bleeds 
are common and occur frequently in the joints and muscles, as well as in 
the brain, often without obvious cause. Internal bleeds that are not 
stopped quickly enough with treatment cause pain, swelling, and joint 
destruction in the form of arthritis, joint damage that requires surgery 
(in hips, knees, wrists, ankles, and shoulders), and chronic pain. If left 
untreated, joint damage can leave individuals with little or no range of 
movement. 

Hemophilia in individuals is typically classified as severe (< 1% of the 
normal volume of clotting factor in the blood), moderate (1–5% of the 
normal volume of clotting factor), or mild (5–30% of the normal volume 
of clotting factor). Severe hemophiliacs can have spontaneous bleeds 
several times a month, which can be the result of minor bumps or twists. 

Moderate hemophiliacs bleed spontaneously less frequently, typically 
bleeding as the result of an injury. Mild hemophiliacs bleed much less 
and need special treatment only when subject to surgery. In 2015, there 
were 748 registered hemophiliacs A with a severe or moderate condition 
in Sweden. These data were provided by the Swedish Dental and Phar-
maceutical Benefits Agency (DPBA). 

Individuals with severe and moderate hemophilia must be treated 
with specialized treatment, whereby the missing levels of clotting factor 
are infused or injected into a vein in the form of replacement factor. This 
is done throughout the whole life of an individual from an early age once 
the condition is detected. Properly treated individuals can enjoy a high 
quality of life with an adapted lifestyle and can have the same average 
lifespan as non-hemophiliacs. The replacement factor is typically pro-
vided to patients as prophylaxis or on-demand treatment. Prophylaxis 
treatment means that the replacement factor is provided regularly (2–3 
times a week) to the patient in a proactive manner to prevent bleeds. On- 
demand treatment is provided reactively to stop the bleeding when the 
patient has ongoing bleeds. Swedish standard practice (and that of most 
developed countries) is to provide the replacement factor in the pro-
phylaxis mode for patients with the severe condition and for most pa-
tients with the moderate condition. In some periods, a patient may be 
treated with a combination of prophylaxis and on-demand treatments. 
The prophylaxis treatment approach has the key benefit of preventing 
the emergence of most spontaneous bleeds, and it hinders extensive 
bleeds in cases of trauma or injury. This approach in turn reduces the 
risk of major complications such as death, the destruction of joints, and 
the reduction of the quality of life of the individual, who would other-
wise be forced to live a more sedentary existence. Challenges of pro-
phylaxis treatments include determining how much and when to 
provide the replacement factor to the given individual and to access and 
self-intake the medicine. The products are costly. The annual cost 
(Shrestha et al., 2017) of replacement factor for each hemophilia patient 
in Sweden was 120,000 euros on average in 2015, and prophylaxis 
treatment consumes significantly more replacement factor than 
on-demand treatment. 

There are three special hemophilia treatment centers (HTCs) at three 
university-based hospitals in Sweden. All hemophiliacs are treated at 
these centers. These centers conduct all diagnosis and prognosis and 
formulate the treatment regimen for each patient. Each center is 
composed of several specialties, including physicians specialized in he-
mophilia, as well as surgeons, psychiatrists, psychologists, dentists, 
nutritionists, and physiotherapists. Hemophiliacs are advised to pursue 
a lifestyle that promotes good health and eliminates risks. This approach 
includes producing diaries with medical details and lifestyle notes that 
are handed over regularly to the health care team, acquiring and self- 
injecting replacement factor regularly, following a diet that facilitates 
factor use in the blood, exercising regularly (swimming, walking, and 
cycling) to strengthen muscles and protect joints, avoiding contact 
sports, avoiding certain pain reducing and blood-thinning medications, 
and practicing good dental hygiene to prevent tooth extractions (Lam-
iani et al., 2017). 
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