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ABSTRACT: Telemedicine services may improve the quality of life of individuals while
also reducing the costs of service provisioning. They represent an important but as yet
understudied type of complex services that integrates many stakeholders acting in
service value networks. These complex services typically comprise a combination of
information technology (IT) services and highly person-oriented, non-IT services, and
are characterized by long service delivery periods. In such an environment, it is
particularly difficult to generate successful and sustainable business models, which
are necessary for the widespread provision of telemedicine services. Following a design
research approach, we develop and evaluate the CompBizMod framework, a morphological box allowing for: (1) the analysis, description, and classification of telemedicine
business models, (2) the identification of white spots for future business opportunities,
(3) and the identification of patterns for successful business models. We contribute to
the literature by presenting a specific business model framework and identifying three
business model patterns in the telemedicine industry. We exhibit how business models
for complex services can be decomposed into their constituent elements and present an
easy and replicable approach for identifying business model patterns in a given industry.
KEY WORDS AND PHRASES: analysis frameworks, business model, business model
pattern, complex service, telemedicine.

Motivation
Service has become an important field for research in information systems [53], as
information technology (IT) revolutionizes the way services are delivered. Many
services hereby not only play a key role for societal advancements, but become
necessary for a well-functioning society [35]. IT enables new forms of cooperation
and communication in services [53] as well as automation, standardization, and new
concepts for customer integration [22].
In the health sector, which is of utmost importance for all societies [9], this is the case
as well, and expresses itself in the form of telemedicine services. These telemedicine
services realize medical treatments over a distance using means of IT [68] and can play
a substantial part for the prevention, diagnosis, and treatment of diseases [52]. Through
three different roles that information systems play in such services, medical advancements can be reached: (1) Telemedicine services can enable medical service provision
in contexts where it was not possible before [43]. (2) They can support physicians and
other health-care providers in offering IT-supported medical services in a better, more
efficient manner [45]. And (3) telemedicine services can empower patients to take
control of their health status and medical treatment [4].
These telemedicine services are—as are all complex services—characterized by a
combination of IT services and non-IT, highly person-oriented, and often knowledge-intensive services [42]. Their provision includes many stakeholders acting in
service value networks. Long service delivery periods are also typical for complex
services, that is, they span several weeks or months in which continuous interactions
are required for the service to harness its value.
Due to this complexity, it is particularly difficult to analyze the business models of
complex service providers without a clearly given structure. The CompBizMod
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(short for: Complex Services Business Model) framework we present here aims at
providing insights into four substantial features of business models: (1) a thorough
description of the service offering’s value proposition, its value co-creation, value
transfer, and value capture; (2) an analysis of the business model itself, especially its
constituent parts and their parameters’ characteristics, (3) the role of information
systems in providing the service and its underlying business model, and (4) the
identification of dominating business model patterns. By their nature, business
models are developed for the realization of competitive advantages. Thus, the
CompBizMod framework is not limited to a provider’s own business model analysis,
but also allows a provider to distinguish and to evaluate business model dimensions
of competing providers.
Hence, we present the development and evaluation of the CompBizMod framework for such business models, while providing insights and elaborating results.
This framework allows one to analyze, describe, and classify the inner workings of
business models for telemedicine services and thus constitutes an important contribution to the field of telemedicine, while it also extends the broader field of
service science by exhibiting how specific service science principles can be integrated into business model innovation [37]. Besides the novel framework, we
present a replicable application process for the CompBizMod framework with
which we are able to identify three business model patterns for telemedicine services
that exhibit how the role of information systems (i.e., enablement, support, and
empowerment) in providing the telemedicine service shapes the dominating business
model patterns in the telemedicine industry. Beyond providing an industry-specific
business model framework that instantiates the notions of competition and information systems into a business model framework, we also contribute to the business
model literature by providing a simple and intuitive approach for identifying business model patterns within a given industry.

Related Work: Fundamentals of Complex Services, Telemedicine, and
Business Models
For telemedicine services at the edge of digitization, business models have still not
been studied in detail, even though business model research on services with an
information system focus dates back more than a decade [2, 31, 39, 54, 57, 64, 66].
In this section, we outline related work for complex services, the field of telemedicine, and business models.

Complex Services
A service itself is “(a set of) activities being part of interactions between the
components of service systems” [34, p.22]. Complex services integrate many stakeholders acting in service value networks. Also, it is typical for complex services to
span several weeks or months in which continuous interactions are required for the
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service to harness its value, that is, they require long service delivery periods.
Thereby, complex services consist of combinations of both IT and non-IT services,
while the latter integrate highly knowledge-intensive, person-oriented [42], and
interactive parts as well. Service science deals with precisely such complex services
because it focuses on hybrid offerings and the design of service systems while
integrating a service-dominant logic [13]. This service-dominant logic provides
“just the right perspective . . . on which to build a theory of service systems, their
configurations, and their modes of interaction” [36, p.18]. This perspective introduced by Vargo and Lusch [59, 61] focuses on the co-creation of value [60] within
to-be-coordinated service networks [19], and is characterized by interdisciplinary
efforts to be made [6]. According to Maglio and Spohrer’s [36] research manifesto
for service science, “the ultimate goal is to apply scientific understanding to advance
our ability to design, improve, and scale service systems for business and societal
purposes (e.g., efficiency, effectiveness, and sustainability)” (p.20).
While complex services are provisioned in service systems, that is, work systems
generating a service [3], comprising a plethora of stakeholders, activities, and so on,
the providers are the focus of business model considerations. Here, business model
research can be crucial [38] and for innovating a provider’s business model, it is
especially important to integrate service science principles [37]. In this context,
Maglio and Spohrer [37] argue that four service science principles must be considered: (1) service system entities dynamically configure resources such as people,
technologies, organizations, and information; (2) service system entities consider
concerns from involved stakeholders and thereby determine value; (3) the access to
resources is reconfigured by mutually agreed-to value propositions; and (4) there are
informal processes that guide the interactions between service system entities [37].

The Field of Telemedicine
All societies need health-care services—making it a truly enormous market. Global
expenditure on health care has reached $7.2 trillion [18]. In the past decade, great
advancements have been realized and telemedicine services have had enormous
growth rates. For example, the European market is expected to reach $5 billion by
2015 [21]; globally, it is predicted to increase from $23 billion in 2015 [7] to an
expected $43.5 billion in 2019 [8]. Although in many different forms [23], telemedicine services are relevant for all continents. Telemedicine-dedicated device and
software markets—estimated at $843 million in 2012—are anticipated to reach $2.9
billion by 2019, while mobile health markets related to telemedicine currently at
$1.4 billion are anticipated to reach $1.5 trillion by 2019 due to the use of 7 billion
smartphones plus half that many connected tablet devices [65].
Offered telemedicine services are of a heterogeneous nature, ranging from telemonitoring services (e.g., defibrillators that capture and transfer a patient’s heartbeat
data in order to enable physicians to remotely monitor the patient’s heart functions
and to automatically trigger alarm functions) to teleconsultation services enabling
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experts to guide other physicians in conducting medical procedures, for example, in
telestroke units. The heterogeneity also applies to the telemedicine services context.
Telemedicine services are used at various stages of the overall treatment process of
patients—for example, before the discharge of patients from hospitals in order to
assist in improving a patient’s rehabilitation [55]. They might be applied at very
remote locations involving different concepts and levels of existing knowledge [43],
or in developing countries facing very low ratios of health professionals to population, thus allowing telemedicine services to mitigate the shortage of medical personnel [1]. Also, telemedicine services concern all age groups, which thus require
specific handling and different practice styles [40], such as in service co-creation
processes with the elderly [41].
Telemedicine services always comprise a combination of IT services and highly
person-oriented services. IT services might involve the data transfer of a telemedicine service device to a monitoring facility. Due to industry standards or technical
input and output requirements, these parts are highly standardized. Non-IT parts
might be knowledge-intensive and person-oriented service parts—for example, an
interaction between physician and patient that could be highly individual in view of
the patient’s individual state and situation. Such telemedicine services are beneficial
in supporting a patient’s quality of life [9] and, where implemented, can reduce the
cost of delivering health care. Despite being considered medically and technically
viable, few telemedicine service innovations have been put into practice [17, 20].
The full potential of telemedicine services has not yet been unleashed, since many
telemedicine providers have failed to develop profitable and sustainable business
models [17].

Business Model Frameworks
A business model presents a company’s core business activities, and its economic
success consequently depends on an appropriate business model. Business models
can serve as instruments for managers that strategically plan new business activities
and develop existing ones [32].
Two of the most comprehensive and well-known studies in the business model
literature are those by Osterwalder et al. [47, 48] and Wirtz [66]. While the business
model canvas of Osterwalder et al. [47, 48] comprises the nine building blocks of
customer segments, value proposition, channels, customer relationship, revenue
streams, key resources, key activities, key partnerships, and cost structure, the
approach of Wirtz [66] constitutes the following parts: market model, serviceoffering model, goods and services model, procurement/ distribution model, organization/cooperation model, and capital model. These are only two examples of
business model frameworks that have been, and are being, widely discussed.
However, business models and business model frameworks have many different
aims. With respect to our three goals presented above (description, analysis, and
classification), we attempted to identify the overarching building blocks of business
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models as a starting point for our design process. In so doing, we identified the most
relevant business model frameworks from both the business model and telemedicine
literature and compiled the single components of the investigated business frameworks into a concept matrix (see Table 1) [63].
As one can see, the single components of the frameworks vary widely, but converge
to four overarching dimensions to analyze, describe, and classify the constituent parts
of business models in the context of telemedicine services: (1) the value proposition of
a service offering, (2) the mode of value co-creation between consumer and provider
of the service, (3) the method of value communication and transfer to the service
consumer, and (4) how value is captured by the service provider.
However, the work of Maglio and Sporer [37] suggests that the investigated
business model frameworks fall short in their capabilities to analyze, describe, and
classify business models of telemedicine services. Generally, a value proposition has
been defined as an overall view of a company’s bundle of products and services that
are of value to the customer [47, 48]. However, the role of the “paying customer”
cannot easily be defined in the scope of telemedicine services, which usually
involves four different entities operating in a service network: patients, health-care
providers such as physicians or hospitals, insurance companies, and IT providers.
Whereas telemedicine usually aims at improving service quality while also reducing
the costs of service provision for patients as “end consumers,” the definition of value
propositions can be an arduous endeavor, insofar as the customer of a telemedicine
service for whom value is created cannot be easily defined [14]. Value co-creation is
the participation of consumers along with producers in the creation of value [71].
This is particularly true for services whose value creation depends on the integration
of the service consumer into the service provision. Extending this argument,
the production and consumption of telemedicine services are inseparable such that
the created value is highly heterogeneous, as it also depends on the efforts of the
consumer [69]. Value communication and transfer specify how the value is transferred to service consumers—that is, interaction and communication channels of
value co-creation [47, 48]. In this regard, telemedicine services as complex services
require trust in the service provided with a high (personal) risk for the consumer.
Furthermore, interaction and communication are facilitated by means of information
systems. Consequently, value communication and transfer for telemedicine service
may be of high importance for successful business models of telemedicine services.
Finally, value capture describes the way in which service providers draw profit in
complex service ecosystems [70]. Again, telemedicine does show a couple of
peculiarities, as such markets tend to be highly regulated and services are frequently
paid for by insurance companies. Consequently, the price of such services cannot
function as a mechanism for matching demand and offer, as end consumers
frequently do not pay directly for the services and service providers may be
constrained in setting prices due to the regulatory environment [14].
Moreover, our analysis revealed that the investigated frameworks of the business
model and telemedicine literature are agnostic regarding the role of information
systems for the business model’s implementation—that is, they do not provide any
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guidance on the facilitation of various parts of the business model by information
systems in order to provide successful telemedicine services. Despite important
contributions that describe Internet-based business models, in particular in the
domain of e-commerce [2, 39, 66, 70], there is comparably little understanding
about how information systems form business models [64]. This is particularly true
when we turn to frameworks for analyzing, describing, and communicating business
models [66]. However, as information systems are an essential part of telemedicine
services, the proper integration of appropriately designed information systems is of
high importance for a telemedicine service’s acceptance, profitability, and sustainability. Given the increasing digitization of industries that did not extensively rely on
digital business models, such as the health-care industry, there is a general need for
insights on the constituent parts of business models, their facilitation and support by
means of information systems, as well as their systematic design from scratch as an
integral part of the business model [62].
In a similar fashion, existing business model frameworks usually focus on the
inner workings of a business model and the interplay of the constituent parts.
However, beyond facets such as strategy or gaining competitive advantages
[16, 28, 67], business model frameworks fall short in addressing the competitive
arena in which a given business model is to be implemented. As a consequence,
exploring competing business models or alternative options for one of a business
model’s constituent parts is complex and time-consuming, as each competitor has to
be assessed in a step-by-step fashion.

Research Approach
We built and evaluated the CompBizMod framework following a design science
research approach. We completed all three relevant cycles of design science research
in an iterative fashion [29]: the relevance cycle, the rigor cycle, and the design cycle.
The interconnections are visualized in Figure 1. The relevance cycle constitutes the
connection between design activities and its environment of practice. More specifically, it enables the collection of requirements for solving the real-world problem

Figure 1. Design Science Research Setting
Source: Adapted in part from Hevner [29].
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and the introduction of designed artifacts to the field. The rigor cycle is the
connection between the design activities and the existing knowledge base. Thus, it
integrates theories and existing knowledge and artifacts from the knowledge base to
inform the research, while adding knowledge created within the design and research
activities to the continuously growing knowledge base. Situated in the center, the
design cycle represents close iterations of research activities for the construction and
evaluation of the to-be-designed artifacts [29]. This design science research setting
of our paper is visualized in Figure 1.
In three iterations, we developed the CompBizMod framework that allows for the
analysis, description, and classification of telemedicine services. All iterations inherit
a design cycle, a relevance cycle, and a rigor cycle. The resulting artifacts from the
design cycle were informed by the environment (relevance cycle) and the knowledge
base (rigor cycle) of the according iteration, and also transported findings back to the
field (relevance cycle), and extended the existing knowledge base (rigor cycle) in
each of the iterations.
The artifact of the first iteration can be best described as a first attempt in terms of
a framework. It consisted of four main dimensions with their respective parameters.
The second iteration resulted in the morphological box as the first real version of the
CompBizMod framework and three business model patterns for the field of telemedicine. In our third and last iteration, a refined CompBizMod framework including refined business model patterns could be elicited. For the latter, the roles of
information system vary, but are clearly definable. We describe the detailed process
of how the relevance and rigor cycles informed the artifact(s) of the three iterations
in the next section. Table 2 illustrates the three iterations of our design science
research project. Each cycle is addressed in all three iterations.

The CompBizMod Framework: Iterative Design and Evaluation
The CompBizMod framework is supposed to have the form of a morphological box
and therefore consists of dimensions with several parameters. Corresponding characteristics are given for all parameters. Only one characteristic per parameter can be
chosen for each business model, which allows for a clear differentiation between the
business models. The design of the framework took place in three iterations, which
we describe in turn.
Within the first iteration, we started with a relevance cycle, which resulted in the
identification of a lack of business models as an important class of unsolved problems
in the domain of telemedicine services. We performed a rigor cycle by drawing on the
existing body of knowledge regarding works on business models and corresponding
frameworks, as well as service- and telemedicine-specific literature. We derived four
dimensions that constitute the major building blocks of our framework: value proposition, value co-creation, value communication and transfer, and value capture. For
each dimension, a set of parameters was identified by literature analyses, which make
up the artifact of the first iteration (including value- and service-oriented aspects).
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Table 2. Overview of Performed Relevance, Design, and Rigor Cycles
Iteration
1

2

3

Relevance cycle

Design cycle (result)

Rigor cycle

Elicitation of needs from Four dimensions and
Existing business model
the field, integration of
parameters with single
frameworks from
domain-specific
characteristics
literature as input;
parameters
extending the
knowledge base by
business model
framework knowledge
for telemedicine
services
Sixteen existing
Morphological box as
Continued knowledge
telemedicine business
CompBizMod
extension regarding
models as input;
framework plus first
business model
parameter-byversions of the three
frameworks for
parameter assessment
business model
telemedicine services
using initial framework;
patterns
and complex services
identification of
general; analytic
business model
generalization of
patterns
identified business
model patterns against
business model
literature
Evaluation of
Refined CompBizMod
Continued knowledge
CompBizMod
framework and refined
extension regarding
framework and
business model
business model
business model
patterns; revelation of
frameworks for
patterns with eleven
the underlying roles of
telemedicine services
expert interviews
information systems
and complex services
general; specification
in regard to the varying
roles of information
systems

For the according derivation, the frameworks of Bieger and Reinhold [10] and
Osterwalder et al. [47] were used, while also integrating Vargo and Lusch’s perspective of service-dominant logic [59, 61]. All in all, the integration of these different
aspects is intended to strengthen our analysis framework.
For the second iteration, a domain-specific consideration is necessary, as sixteen
real-world business models of telemedicine service providers are used as input here.
These business models were carefully selected in order to span a broad range of
different business models representative for the telemedicine industry. The included
business models were doc-to-doc and doc-to-patient settings that took place in
airplanes, hospitals, and rural areas, involved stakeholder networks and single
medical providers, and covered all medical treatment purposes, that is, prevention,
diagnosis, treatment, and so on. We assessed the framework’s dimensions and initial
set of parameters from the first round by applying the business models from the
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telemedicine service providers and performed the relevance cycle of our second
iteration. At this stage, each parameter’s characteristic is described textually. Based
on the sixteen filled-out frameworks with textually described parameters, we were
able to enrich our insights from the relevance cycle by using a rigor cycle to come
up with the structural pattern of our artifact: a morphological box. Thus, analyzing
all of the dimensions parameter by parameter, their corresponding characteristics
could be added, repositioned, or deleted. For each parameter, a set of predefined
characteristics could be elicited this way. We then conducted another relevance cycle
and assessed the existing sixteen business models from practice, thereby verifying
that the chosen parameters and their corresponding characteristics are holistic for
each of the dimensions. The framework has thus been refined and extended, given
the insights from practice of this iteration. Also, the application of the newly created
CompBizMod framework allowed for the identification of three patterns for business
models in the field of telemedicine: enablement, support, and empowerment.
The framework of the second iteration was then evaluated with a series of eleven
interviews with carefully selected experts. We contacted practitioners and researchers with a vast expertise in the domains of both telemedicine and business model
development. In fact, all interviewees had personal experience in developing business models for telemedicine services. Table 3 provides an overview of the interviewees, their positions within their organizations, and their specific expertise. The
interviews were conducted in a semistructured fashion in July and August 2015 and
lasted up to 120 minutes. The interview guideline consisted of open questions
regarding (1) the business model of the telemedicine service that the interviewees
had developed, (2) the application of the CombBizMod framework to these business
models, including an assessment of their dimensions, parameters, and according
characteristics, (3) the process of identifying business model patterns using the
CompBizMod framework, (4) the identified telemedicine business model patterns,
and (5) the overall evaluation of the CompBizMod framework.
The evaluation followed a fourfold approach in which we focused on the value,
validity, and applicability of our framework. During the evaluation, the experts were
asked to apply the CompBizMod framework to a specific telemedicine service business
model that they had designed on their own. In so doing, we discussed the general
dimensions and characteristics of the framework based on each interviewee’s specific
domain of experience—an approach that is supposed to increase the validity of the
responses and the feedback [33, 44]. Also, the interviewees used the framework to
classify their business model as one of the three business model patterns. Besides
intensively discussing the exhaustiveness and the explanatory content of these business
model patterns, this approach enabled us to verify whether the interviewees’ business
models were correctly identified as one of the three business model patterns in terms of
concurrent validity. Finally, the interviewees were asked to assess the value as well as
the applicability of the ComBizMod framework in relation to alternative approaches
that they had used when designing the business models of their telemedicine service.
Analyzing our data, each interview was transcribed. All data were discussed and
analyzed by two independent researchers in an inductive fashion such that we could
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Table 3. Overview of Interview Partners
No.

Function

1

CEO and founder

2

Project manager

Organization
Telemedicine
start-up
Technology
consultancy

3

Project manager

Health-care
association

4

Regional telemedicine
research center

5

Head of research
and
development
CEO and founder

6

Project manager

7

Research scientist

8

Founder and
rechnology
consultant

9

Project manager

10

Project manager

11

Research scientist

Regional telemedicine
association
Research transfer
institute
Multinational software
corporation
Technology
consultancy

Regional telemedicine
association
Regional telemedicine
association
University

Developed telemedicine
service/business model
Telemedicine service that enables
individuals to individually track and
improve their health status
Telemedicine service that enables
patients with amyotrophic lateral
sclerosis to weekly document their
medical conditions by using a
standardized questionnaire
Home-monitoring service that enables
patients with hypertension to check
their blood pressure by using
wearables
Telemedicine software service that
supports communication between
rescue service and hospital
Telemedicine service in the field of
mobile eye care in nursing homes
Telemedicine service in the field of
ambient assisted living
Various telemedicine service in the field
of IT-facilitated health-care service
Telemonitoring platform for smart
medication that enables patients to
treat hemophilia at home under the
supervision of a physician
Telemedicine service in the field of
mobile eye care in nursing homes
Telemedicine service in the field of
business management software for
hospitals
Product-related telemedicine services in
the field of medical technology

elicit the central amendments to be performed in order to improve the relevance of the
CompBizMod framework. In so doing, the expert-based evaluation enabled us to make
important amendments to the CompBizMod framework—for example, the parameter
“cost structure” was introduced or the parameter “application scope” was deleted from
a former version of the framework. Within these three described iterations and based on
the information gained from the relevance and the rigor cycles, we designed and tested
the CompBizMod framework in the design cycles and thus provide a generalizable
solution to the problem. By using the framework in real-world settings, we took the
solution back to the practice environment and refined it by using a series of eleven
expert interviews. We also extended the existing knowledge base by reporting our
results back to the research community.
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therapeutic or curative (i.e., aiming at healing a disease), or palliative (i.e., providing
therapy that cannot have a healing effect, but aims at improving the life situation).
Service consumer: Who is the main beneficiary of the business model’s value
proposition? The service consumer can be a patient, a patient’s relative, or a
stakeholder playing a professional role in the health-care sector.
Partner network: Are there other business models partners who play an active part
in the service provision process (besides the provider assessing the framework and
the patient, e.g., equipment manufacturers)? Network partners may be integrated in a
fixed or ad hoc fashion.
Realization of benefits for the patient: Does the patient benefit from the business
model when it is applied as in doc-to-patient settings or in an indirect manner as in
doc-to-doc settings where the patient plays no role in the business model’s success?

Value Co-Creation
Portfolio role: Which role does the business model play in the provider’s overall
portfolio? The telemedicine service could be one of several offerings the provider
offers in the same area, it could be part of a complementary offering (i.e., it is always
in need of other accompanying services), or it could be a singular business model
that can be realized “stand-alone.”
Contact with patient: Which co-creating role does the patient play? Value cocreation may include a direct, an indirect, or no patient contact during service
provision.
Domain specific know how: Does the successful application of the business model
require domain-specific know-how (e.g., by a physician)? Domain-specific knowledge may or may not be required for a business model. In case it is required, it could
be located in-house by own employees or provided by means of cooperation with
other external stakeholders.
Required responsiveness: How critical is the business model in regard to the
patient’s health? Required responses may include an immediate personal reaction
(e.g., when realizing medical support in emergencies occurring in aircrafts), an
automated immediate forwarding of information (e.g., in telemonitoring settings
where a later personal follow-up is sufficient), or no reaction at all in uncritical
settings (e.g., for services that track nutrition for obese patients).

Value Communication and Transfer
Required means of communication: How does the service provider communicate
with the service consumer? In this parameter, Internet, telephone, mobile phone
including mobile data are always considered as given. If one of these means of
communication is used, this parameter should still be assessed with “No.” Next to
these means of communication, is a platform (server, database) needed or a platform
and measuring devices or wearables?
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Value Capture
Type of revenue: What type of revenues can be realized? A business model’s revenues
can be created on a transaction basis (e.g., payments for every treatment), transactionindependent (e.g., a “flat rate”), or consisting of a mixed-mode revenue stream.
Paying entity: Who covers the costs? Characteristics include health insurance
companies (i.e., the primary health market), the patient (i.e., the secondary health
market), other stakeholders (e.g., the employer, or costs split between several parties).
Cost drivers: What is the main cost driver for the business model? For this
parameter, characteristics include personnel costs or cost for equipment (e.g., platform hosting, devices).
When referring back to the characteristics of telemedicine services, it becomes
obvious that combinations of IT and non-IT services are represented in the parameters of the CompBizMod framework. This is also the case for the heterogeneity of
stakeholders—for example, by the parameters that reflect partners in the service
network.
The framework has a focus on the service provider; even telemedicine services
always require a service system perspective. In a well-working service system, there
is always at least one entity who is and needs to be responsible for the integration of
resources and the coordination of co-creation mechanisms. In typical digital transformations in complex services domains, the provider could take over this important
role. That is why we asked our experts to take this role in the interviews. They
deemed the framework’s structure as appropriate and the dimensions, parameters,
and characteristics as exhaustive and valid for analyzing, describing, and classifying
telemedicine service business models. Beyond the domain specificity of the framework, the structure as a morphological box was deemed as its biggest advantage in
comparison to already existing approaches because this allows for a quick and
preventive assessment of business models. As one expert mentioned: “I would
greatly appreciate the development of such an excellent matrix . . . that allows to
evaluate a project in advance, respectively preventively in medical terms. That
would be great!” Another expert praised the framework’s applicability in terms of
distinguishing and positioning of business models by stating: “This framework is
especially useful in terms of a relatively quick exclusion of peculiarities [of the
business model]. Some categories seem crystal-clear. But exactly these crystal-clear
definitions allow for a self-positioning in terms of defining what does or does not
constitute the own business model. This always helps when sharpening [the business
model], especially in such a heterogeneous field.”

Identifying Business Model Patterns with the CompBizMod
Framework
The CompBizMod framework can also be applied to identify business model
patterns, reflecting our second contribution. This application process comprises
three main phases.
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In the first phase, the framework CompBizMod is taken as a starting point and
checked for necessary adjustments to the parameters and their corresponding characteristics. If the framework was applied to other domains of complex services
beyond telemedicine, some domain-specific changes may be required due to the
adapted regulatory environments of telemedicine. In a second phase, a representative
set of real-world business models from the domain to be studied is chosen and
assessed using the CompBizMod framework. The assessment is performed for all
dimensions and parameters. In the last phase, patterns for business models are
elicited. The collection of all business model patterns for the studied domain
represents the result of the successfully conducted CompBizMod framework.
Beyond telemedicine, this application process should be capable of dealing with
all fields of complex services. The described phases are visualized in Figure 3.
In the interview series with experts, we also evaluated the application process.
Generally, the interviewees evaluated the framework as easy to apply. Almost all
interviewees mentioned that applying the framework to their business models had
inspired them to rethink and evaluate their business model in terms of structure,
logic, and value. Thus, one expert stated: “I definitely give more thought to the
functioning behind the business model. Concerning the logic, to what extent I should
communicate with the patient, how to interact and possibly even when to communicate what exactly, and when the value creation for the customer sets in—that is
what I learned from the framework.” It was deemed as being particularly useful in
harmonizing the perspectives of the different entities that are involved in telemedicine business models. In this vein, the main need mentioned was a brief description
of all parameters that guides one through the framework in case there is no guiding
interviewer, which we developed in the final iteration.

Figure 3. Application Process for the CompBizMod Framework
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Three Identified Patterns
In order to demonstrate the ability of our framework to classify business models and
to identify business model patterns, we assessed sixteen business models from the
field of telemedicine, which were clustered in three patterns. In greater detail,
the three patterns that emerged represent frequently appearing configurations of
the framework’s parameter characteristics. In the interview series with experts, we
also evaluated the patterns. The interviewees especially liked the clear structure of
the patterns and the fact that they could easily match their own business models to
the respective pattern. Also, many mentioned the capabilities of such patterns to
structure the telemedicine market, underlined by expert comments such as “I am sure
that the patterns will be greatly effective”; or “I like the patterns. They may be very
helpful in terms of structuring all these telemedical activities.”

Pattern 1: “Enablement”
“Enablement” business models take place in a business-to-business environment and
have a partner network in which a flexible, competing set of partners is involved. The
patient benefits from this kind of business model in an indirect manner. Providers of
enablement business models provide other offerings in the same area and have no
direct contact with the patient. These business models require some kind of platform
infrastructure in the form of servers and databases. In order to co-create the business
model’s value, domain-specific know-how by external experts is necessary. During the
delivery stage, no immediate responses are required to guarantee the business model’s
intention. A real-world example for an enablement business model from the field of
telemedicine is a telemedical stroke network. A stroke, also known as cerebrovascular
accident or brain attack, occurs when poor blood flow to the brain results in cell death.
If detected within three to four and half hours, it may be treatable with a medication
that can break down the clot. It is important to reduce the so-called door-to-needle
time, that is, the period between the stroke and the administration of the medication
treatment. This ideally takes place in a stroke center; however, such centers are most
often only part of big hospitals in urban areas. With the business model of the
telemedical stroke network, regional hospitals are connected with stroke centers in
urban areas. Then, doc-to-doc telemedicine services are established that enable a direct
connection between the expert in the specialized stroke center and physicians of
regional hospitals . In a teleconsulting setting, the expert, using a video conferencing
system, can take a look at the patient, talk to the patient directly, and examine the
patient with the help of the local physician. Within minutes, the expert can now decide
whether or not thrombolysis therapy is indicated. Information systems play an
enabling role in these business models. Without the telemedical treatment—made
possible by the information systems behind it—the service could not be offered at
the rural hospitals. It is the enabled communication, data, and information exchange
between the rural hospitals and the stroke centers that decreases the door-to-needle
time. Thereby, the rural hospitals connected to the network improve the chance for a
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patient with a stroke to leave the hospital without severe disability, and patients in
rural areas can now receive a highly specialized stroke treatment that used to be a
privilege of patients living in larger cities with stroke centers.

Pattern 2: “Support”
“Support” business models take place in a business-to-business environment as well.
Patients benefit directly from such business models and the service provision involves
a fixed set of partners. Providers have indirect contact with the patient. In order to cocreate the business model’s value, domain-specific know-how by external experts is
necessary. The value proposition of support business models is to provide health-care
institutions such as hospitals or physicians with offerings directed to patients. For the
initial configuration of these patient-centered offerings as well as the correct service
delivery and ongoing use of these offerings, medical know-how is needed. This is
guaranteed by the medical personnel who recommend and deliver the service to the
patients. The telemedicine service providers enable and facilitate the offerings from
medical service providers to their patients, for example, by providing measuring
devices, personal apps, and the related technical support for patients, while providing
and maintaining the monitoring platforms for medical service providers.
Professional diabetes management is a typical real-world example for such a business
model. Patients are provided with telemedicine devices, enabling the continuous measurement of their blood glucose values. Also, an app-based online diary for accompanying information is provided. The telemedicine service provider is responsible for all
technical issues. Medical service providers such as physicians initially configure these
offerings in a patient-centered manner and are provided with access to platforms which
monitor the values of all their patients using these services. Not only can continuous
health monitoring be realized, but medical incident management can also be supported
by implementing event-triggered emergency notifications, that is, when a predefined
threshold for vital data values is reached. These notifications can be forwarded to the
patient’s relatives, which is often done for very young patients who are not yet capable
of managing themselves or very old patients who are no longer able to do so.
In this case, the role of information systems is a supporting one. In contrast to
traditional service provisioning to patients with diabetes, where controlled, reliable
blood glucose measuring was only possible during patient visits at the physician’s
site, a more continuous measurement can be accomplished—that is, it supports the
physician in providing a better, more efficient service. In this case, the daily patient
measurements support the physician.

Pattern 3: “Empowerment”
“Empowerment” business models take place in a business-to-consumer environment.
The patient benefits from such business models directly. Providers of empowerment
business models have direct contact with the patient. In order to co-create the business
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model’s value, domain-specific know-how is necessary but is gathered by internal
experts. Revenues are generated in a transaction-independent manner, for example,
subscription-based. In the case of empowerment business models, typically telemonitoring is realized with consumers freely choosing to monitor their vital data. Therefore,
a device is needed that is either part of the provider’s overall offering or purchased
separately by the consumer. By applying such business models, the patients and their
physicians may receive a more detailed picture of their health status. There are many
business models of this pattern, which are characterized by the “quantified self”
movement and are realized through wearable information systems. Still, the empowerment pattern can be described by a business model dealing with amyotrophic lateral
sclerosis (ALS), which is a specific disorder that involves the death of neurons. The
disease leads to gradually increasing weakening of muscles, which results in difficulty
speaking, swallowing, and eventually breathing. The disease is very rare, but became
well-known during the ice bucket challenge in 2014. There are only few ALS specialists, which means that ALS patients can only visit ALS specialists every six to nine
months during treatment and no information exchange is possible between visits.
However, such patients frequently have a life expectancy of five years or less. With
the help of the ALS business model, the patients are empowered to help in documenting their ALS health status and disease history. This is done with a standardized
questionnaire. Because the muscle weakening leads to very restricted capabilities in
speaking or motor skills, taking notes is very hard or impossible for the patient. Here, a
poster based on near-field communication helps the patient to fill out the standard
questionnaire in a continuous manner by holding a device and only touching predefined
icons. For example, to document nutrition, the patient touches icons showing the
amount of food consumed, the time needed, and other related information.
That is why the role of information systems for this and similar business models is
described as empowerment—the patients themselves are empowered to play an
important role in their own health management. If the measurement devices and
the respective information systems did not exist, patients would still be dependent on
the physician’s (or other medical personnel) frequent availability. In these empowerment business models, the patients not only play an important co-creating part of the
service delivery the physician is responsible for. Given their mental fitness, patients
also get the chance to become much more aware of their health status and its
changes due to certain life situations or habits, for example, the consumption of
certain foods or drinks, the consequences for vital data when doing sports, and so on.

Comparison of the Three Identified Patterns
Along with the detailed discussion of the three identified patterns for business
models of telemedicine services above, we present a comparative analysis of them.
In enablement business models, the integration of different health-care providers,
such as hospitals and physicians working in doctors’ offices, is a key focus.
Therefore, an appropriate model needs to consider its different partners in the
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network and their different interests. To sum up, an enablement business model has
to consider the whole value network while having no direct contact with the end
consumer. Information systems have an enabling character in this context, as these
business models were impossible to implement and execute without them as the
foundation for the medical treatment.
In order to provide telemedicine service based on a support business model, the
telemedicine service provider has to cooperate with external service providers. These
external service providers are the health-care providers (consisting of different
entities) as well as the health insurance companies. On the one hand, such cooperation allows the telemedicine service provider to outsource different activities, such as
reimbursement issues. On the other hand, the telemedicine service provider is highly
dependent on the external service providers’ performances in delivering telemedicine service. Moreover, the health insurance companies and their interests have to be
added in the support business model’s representation as well. As for the role of
information systems, it can be stated that traditional medical health care was possible
in these areas of support business models before, but the respective service providers
are now being supported in offering their services in a better or more efficient
manner.
By applying an end-consumer patient-centered empowerment business model,
telemedicine service providers can interact with their patients directly; external
service providers as intermediaries are not needed, but might be integrated to
improve quality. Health insurance companies are often excluded, as patients pay
directly. In these business models, patients are empowered to take control of their
health by means of information systems. This can have significant effects on a
patient’s overall awareness of his/her health status. It also creates new ways in which
health-aware people might interact with medical experts, when at least parts of their
health condition are much clearer to them than was the case without this continuously gathered and monitored health information and development. The advantages
and disadvantages of the three patterns are presented in Table 4.
Important aspects elicited while analyzing support and empowerment business
models are the consequences of direct contact with the patients. Depending on
patients’ age and health status, other individuals can also be involved—for example,
parents, who pay for their child’s medical treatment. They decide on the consumption of their child’s or another patient’s telemedicine service. This is why they have
to be considered as consumers as well.
It also becomes obvious why most of the empowerment business models are much
more successful than enablement or support business models. In such empowerment
models, capturing value for service providers is much easier because they have
direct contact and often take place in the secondary health market, where the patients
are paying and no reimbursements from health insurance companies are needed.
This might not be very surprising because direct contact allows them to realize all
benefits that accompany co-creation of telemedicine services and a service-dominant
logic perspective.
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Table 4. Advantages and Disadvantages of the Identified Business Model Patterns
Pattern
“Enablement”

Advantages
+ Revenues follow because of
service and maintenance

“Support”

Disadvantages
– In order to profit, customers
(health-care providers) must
develop their own ideas for
telemedicine service applications
– Being highly dependent on
external service providers; a
service provider influences a
service’s quality significantly

+ Medical know-how is not
necessary
+ Outsourcing specific functions of
value creation, for example,
acquisition of customers or
patients, and reimbursement
issues
“Empowerment” + Keeping in touch with recipients – Developing a clientele;
directly; there is no health-care
cooperation with health-care
provider between the
providers is necessary in order to
telemedicine service provider
get access to a client’s data
and the patient; service quality is
(patient data)
influenced by the telemedicine
service providers (suppliers)
themselves
+ The patients probably have to pay
out-of-pocket

Theoretical Implications
This paper has presented the CompBizMod framework for the analysis, description,
and classification of business models of telemedicine services. The framework is a
morphological box that was designed and further developed during the entire design
process by means of not only a theoretical basis but also insights gained from
practice. With the application to sixteen services in the field of telemedicine and a
series of eleven interviews with carefully selected experts in developing telemedicine service business models, three distinct business model patterns were elicited.
The developed framework and its application reflect a theory of design and action
[27], thereby responding to the call for the design of novel artifacts facilitating the
engineering and management of service systems [12]. When positioning our contributions within the design science research knowledge contribution framework
[26], our morphological box-style framework CompBizMod can be regarded as a
nascent design theory that makes three important contributions.
First, we contribute to the telemedicine literature by developing a framework for
analyzing, describing, and classifying telemedicine business models [15]. In
comparison to existing business model frameworks [47, 66], our framework
allows us to grasp the complexity of the domain. Whereas existing frameworks
help to describe the constituent parts in a generic fashion, the CompBizMod
framework provides a more fine-grained understanding of how such generic
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building blocks can be instantiated within the highly complex telemedicine
industry. In this regard, the CompBizMod framework provides an overview of
how four major dimensions (value proposition, value co-creation, value communication and transfer, and value capture) shape telemedicine business models on
the macro level, and also how these dimensions can be implemented through
specific design elements on the micro level (i.e., the single parameters and
characteristics in the morphological box). Furthermore, we were able to identify
three archetypal business model patterns reflecting a basic business model
taxonomy [57]. This endeavor responds to the call of Zott et al. [70] to develop
more precise business model taxonomies for specific industries. The three identified business model patterns for telemedicine enable us to better explain industry
dynamics and the performance of telemedicine service providers. In this regard,
the three identified business models, specifically, the notion of IT facilitation in
these business models help us to better explain how digitalization changes the
provision of health care. For instance, our analysis shows that information
systems in particular amend the logic of how value is created by evolving three
different modes in which service providers co-create value with their stakeholders, namely, enablement, support, and empowerment.
Second, our research contributes to the field of service science, as telemedicine
services are a paragon and an important class of complex services. Although
complex services are becoming common sense in our daily lives, they remain an
understudied research area [49]. In particular, business models for complex services
have not been studied so far [50]. Our framework is a first attempt to unravel the
constituent parts of business models for complex services. In this regard, our framework allows us to unravel how bundling IT-based as well as non–IT-based services
creates customer value, thus enabling us to analyze and describe the specifics of
value co-creation in service ecosystems. Here, the particularities of complex
services—constituting combinations of IT and non-IT parts, being part of service
value networks with various stakeholders co-creating the service, and requiring long
service delivery periods—are represented in the dimensions, parameters, and corresponding characteristics of the CompBizMod framework. It also allows us to cope
with the challenge that consumers (i.e., entities that use the services) and customers
(i.e., entities that pay service providers) are frequently not the same, which results in
highly intransparent modes of value capture. In this regard, we extend the work of
Maglio and Spohrer [37], as our CompBizMod framework responds to their call to
develop novel approaches for innovating the business models of service providers:
“managers will need new and better tools to apply the principles of service science in
a manner that co-elevates innovativeness of entities (their firms, customers, and
suppliers) equitably, sustainably, and resiliently” [37, p. 669]. Furthermore, we
explicitly integrate service science principles into our framework’s four main
dimensions.
Third, we make an important contribution to the business model literature. In this
research field, several frameworks have been developed for analyzing, describing, and
classifying business models—for example, the business model canvas by Osterwalder
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et al. [48]. Beyond providing an industry-specific framework for analyzing, describing,
and classifying business models, our design science setting results in an intuitive and
easy-to-apply approach for identifying business model patterns. Existing frameworks
predominantly focus on the inner workings of value creation and capture for a single
business model. As a consequence, many existing approaches, such as the business
model canvas [48] or the partial business model framework by Wirtz [66], neglect the
explicit notion of competition. In this regard, our three-step design approach that
develops a unified framework for analyzing business models in the telemedicine
industry exhibits how generic business model frameworks can be enriched with the
existing body of knowledge and specific industry expertise. Thus, our framework
allows both the identification of archetypal business model patterns and the efficient
exploration of competing business models. Although we started with a specific and
newly designed business model framework for telemedicine services, we see no reason
why our procedure should not be applicable to other business model frameworks. In a
similar vein, our research contributes to this stream of literature by unraveling how
information systems affect the constituent parts of business models. Whereas existing
business model frameworks are agnostic regarding the role of information systems for
implementing and executing these business models, our framework exhibits precisely
which constituent parts of telemedicine service business models are facilitated by
means of information systems and specifically what these changes look like. In greater
detail, we demonstrate how the different uses of information systems in co-creating as
well as communicating and transferring value shape the dominating business models in
telemedicine industry. This is particularly important as more and more industries are
affected by a digitization of business models.
Following Gregor and Hevner [26], our nascent design theory reflects an
“improvement” for its capability to analyze, describe, and classify business models
for telemedicine services and its ability to explain how information systems change
the logic of value creation from a business model perspective. By contrast, the
CompBizMod framework can be regarded as an “invention,” when we refer its
ability to elicit patterns for business models of telemedicine services, and to provide
guidance for strategic and competitive decisions as well as for the application
process of the CompBizMod framework.

Practical Implications
In addition to the identification of the three business model patterns, the
CompBizMod framework guides providers of telemedicine services to challenge
and further develop their own business models. First, it must be noted in
particular that the instantiation of the four generic dimensions in single parameters and characteristics that can be regarded as design elements on the micro
level helps practitioners to make an efficient quick assessment of their own
business model. This is particularly useful in a highly complex environment
such as the telemedicine industry. In this regard, the framework can help service
providers to rethink their own business models because it presents a rather
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exhaustive set of alternatives with which they can compare their current practice.
In contrast to alternative business model frameworks that do not provide the same
level of support, service providers only need to check the applicability of design
alternatives rather than being guided in the creation of new ones. However, the
framework is also of value to providers of traditional health-care service because
it helps them to understand how the digitization and the augmented role of
information systems can affect the entire industry.
Extending this line of reasoning, our work provides a second practical contribution. Providers of telemedicine services, and more generally health-care providers,
are also supported in the differentiation of their own business models in comparison
to their competitors. Using the CompBizMod framework, service providers can
efficiently assess their competitors’ business models and come up with ideas about
how to design and create their own features leading to competitive advantages,
consequently fostering the informed design of features and leading to further
competitive advantages. If service providers want to extend or adapt their portfolio,
they can identify “white spots” by using thus far unused patterns of the attributes of
the framework’s dimensions to develop first ideas. Such white spots can be defined
as superior knowledge that can be used by providers to address niches in their
corresponding markets. Furthermore, the framework is intended to facilitate the
provider’s strategic positioning within the market, allowing for well-informed adaptations of existing business models in the future.
A third practical contribution is reflected in the three business model patterns
that basically represent a business model taxonomy for telemedicine services. The
taxonomy is theoretically grounded and empirically verified and provides a finegrained perspective on telemedicine business models while abstracting from
single elements of specific business models. This taxonomy provides a comprehensive overview of the telemedicine industry. It will help service providers of
telemedicine services to characterize potential competitors. However, the taxonomy also has important practical relevance for providers of traditional health-care
services, as it may help them to understand the competitive arena arising due to a
novel class of competitors and/or business partners. Thus, the ComBizMod
framework serves as a starting point for understanding how the digital transformation affects telemedicine and health-care providers by helping to develop a
better comprehension and systemization of differentiating characteristics within
their business models.

Limitations and Future Research
It lies in the nature of our investigation that one limitation is the timeliness of our
research, that is, the fact that we could include in our assessment only business
models that were known to us up to time of submission of this paper. Still, the field
is highly active and new models are created or adapted day by day. We tried to cope
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with this challenge by relying on a continuously updated source of offerings in the
studied fields.
Also, only German business models have been assessed here and these might inherit
attributes reflecting the specifics of the German health-care market, which is a highly
regulated environment. Still, we consider our developed framework a good means for
coping with regulated environments, as its dimensions and parameters—as in all
environments—might require adaptation in the long-run, but this would certainly affect
only a small part of the framework whereas the rest may remain the same. In this
context, the adaption of our results and successful future business models is of great
interest in order to react to the recently announced plans of big digitization players such
as Google or Apple, which are aiming to increase their power within the IT-driven
health-care environment, and accordingly, the telemedicine field.
In this paper, a clear focus on the provider is maintained, while always considering
the development and delivery of telemedicine services within a service system.
When extending research in this area, the provider’s future role in service systems,
for example, as the necessary service and value integrator within the network, is
worth studying. These considerations increase in relevance as in complexity and
involve acceptance issues for all stakeholders, which is always a huge challenge—
for example, the acceptance of telemedicine services by physicians [30]. Future
research should prove the framework’s applicability to additional domains and
emphasize ensuring its reliability as well as elaborating its validity. In addition,
adequate tool support for an even easier processing of our framework and the
corresponding derivation of patterns for business models of complex services in
other domains would be a worthy endeavor. Furthermore, as the framework
CompBizMod visualizes the constituent elements of successful business models,
concerns regarding the modularity of such business models as well as the systematic
translation of such modular business models in modular service offerings should be
investigated further [51].

Conclusion
In this paper, we presented the CompBizMod framework, which is based on the
existing body of knowledge in the fields of telemedicine, service science, and
business model frameworks. This framework was iteratively built and evaluated in
three iterations by using a design science approach. Thereby, we contribute by:
●

Presenting the CompBizMod framework itself, which includes dimensions
that consider aspects from telemedicine and service science research, while
still focusing on business model research. It can be used to describe, analyze,
and classify business models for telemedicine services, but—as a real “first”
(to the knowledge of the authors)—it can also be used to facilitate strategic
decisions and succeed in a competitive environment.
● Designing a novel and industry-specific framework improving our understanding of how service science principles can be integrated in business
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model innovation by using a business model framework for the identification
and illustration of the three dominating business model patterns in the telemedicine industry. This approach can be adapted to other fields or even other
business model frameworks in order to facilitate the identification of business
model patterns in an intuitive, easy-to-apply way.
● Extending the business model literature with a business model framework that
explicitly entails the notion of competition and the distinct roles of information systems.
Given these main contributions, our nascent design theory reflects a theory of design
and action [27], and thus extends the existing body of knowledge, thereby closing
the rigor cycle [29] of our design science approach.
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