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Abstract—The continuous innovation of its business models is
an important task for a company to stay competitive. During
this process, the company has to validate various hypotheses
about its business models by adapting to uncertain and changing
customer needs effectively and efficiently. This adaptation, in
turn, can be supported by the concept of Software Product Lines
(SPLs). SPLs reduce the time to market by deriving products
for customers with changing requirements using a common set
of features, structured as a feature model. Analogously, we
support the process of business model adaptation by applying
the engineering process of SPLs to the structure of the Business
Model Canvas (BMC). We call this concept a Business Model
Decision Line (BMDL). The BMDL matches business domain
knowledge in the form of a feature model with customer
needs to derive hypotheses about the business model together
with experiments for validation. Our approach is effective by
providing a comprehensive overview of possible business model
adaptations and efficient by reusing experiments for different
hypotheses. We implement our approach in a tool and illustrate
the usefulness with an example of developing business models for
a mobile application.

Index Terms—business model decision line, business model
adaptation, hypothesis-driven adaptation, software product line,
feature model

I. INTRODUCTION

The continuous innovation of its business models, which
are defined by Osterwalder et al. as “the rationale of how
the organization creates, delivers, and captures value” [1], is
an important task for a company to stay competitive. This
is one of the results of the GE Innovation Barometer 2018
[2], a study with over 2000 business executives. In this study,
64% of these executives have the “difficulty to define an
effective business model to support new ideas and make them
profitable” [2]. By comparing the results with a previous study
of 2015 the challenge is getting even larger (59% of over 3000
executives). An important reason for this is that customers
want solutions for perceived needs rather than just products
[3]. This corresponds to the potential effect that the business
model can be often more important than the latest technology
of the product [4].

To bridge the gap between the business model and the cus-
tomer needs, the approach of hypothesis-driven development

This work was partially supported by the German Research Foundation
(DFG) within the Collaborative Research Center “On-The-Fly Computing”
(CRC 901, Project Number: 160364472SFB901)

can be used. Hypotheses-driven development continuously
constructs hypotheses about the business. These hypotheses
are validated or disapproved by conducting experiments with
potential customers and the results are used to adapt the
business model [5], [6]. To support this process, it would
be effective to derive the different business models from a
common superset to provide a comprehensive overview of
possible business model adaptations. Moreover, it would be
efficient to separate the construction of business models from
conducting experiments, which allows reusing experiments for
different hypotheses. Both, in turn, is possible with the concept
of Software Product Lines (SPLs), which improve the product
quality and reduce the time to market by deriving products for
different customers from a common set of features, modeled
as a feature model [7]. These features are separated from the
software assets, which allows the reusing of the assets for
different products.

In this paper, we introduce a Business Model Decision
Line (BMDL) to derive different business models from ex-
isting business domain knowledge (in particular the market,
competitors, own niche, and potential customers). The BMDL
(see Fig. 1 for example) consists of a structure (i.e. Business
Feature Model) and a process (i.e. combination of Business
Engineering and Customer Engineering). As a structure to
represent the business domain knowledge we are using a
feature model. A feature model structures different features
in a hierarchical order together with relationships between
the features. We refine this model by using the nine build-
ing blocks (e.g. Customer Segments, Value Propositions) of
the widely-used Business Model Canvas (BMC) [1] as the
first hierarchy level. Each feature in a lower hierarchy level
corresponds to a single business model decision (e.g. License
Subscription as a business decision for Revenue Streams).
These business decisions can be refined within the depth
of the model (e.g. License Subscription could be refined
to Standard Subscription and Premium Subscription). Each
business decision is therefore also a hypothesis that needs to
be validated. The process is adapted from SPL Engineering
(SPLE) [8] and analyses business domain knowledge within a
Business Engineering process to create a feature model. Within
Customer Engineering process, these features are matched
with the customer needs to derive possible business models.
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Fig. 1. Innovation of Business Models using Business and Customer Engineering

Moreover, the customer needs can lead to new features which
need to be added to the business domain knowledge. The
hypotheses in the derived business model can be tested by
conducting experiments, whose results will be used to adapt
the business model over time.

To show our approach, we are using the running example
of a company that changes the business model of its mobile
to-do list app. The main functionality of the app is to provide
customers an organization of their daily tasks. Other needed
features are extracted in the value proposition development of
the business model. An example of these changes is shown in
Fig. 1, where the company is focussing on a customer segment
of Private Users (Pri) by providing an app, which is Free
For All (FA) by using In-App Ads (IA). As an experiment,
they analyze the app reviews and find out that their customers
want to Save Privacy (SP). As a result, they add License
Subscription (LS) as an additional revenue stream. From this,
they extract the Professional User (Pro) as a new customer
segment, where a customer survey shows the needs for a
feature to Collaborate With Others (CO).

In the following, Section 2 describes the foundations of
Business Models and Software Product Lines. Section 3 shows
our research approach based on Design Science Research,
whose solution concept is presented in Section 4 and demon-
strated on an expanded example of business models for the
to-do app. Section 5 critically discusses our approach and the
results of the expanded example. Finally, a conclusion is given
in Section 6.

II. BACKGROUND AND RELATED WORK

A. Business Models

The explicit modeling of business models is getting high
attention in recent years. A business model “describes the
design or architecture of the value creation, delivery, and
capture mechanisms it employs. The essence of a business
model is in defining the manner by which the enterprise
delivers value to customers, entices customers to pay for value,
and converts those payments to profit” [3]. To create a business
model, a structure and a process are needed.

The structure of a business model can be represented with
a business model modeling language. Within these modeling
languages, connection-based, geometric-based, and hybrid vi-
sualizations are used [9]. Connection-based approaches de-
scribe the business model as a network of different objects
and their relations. For example, the e3 Value Model [10]
defines actors which are connected through value interfaces to
each other. Geometric-based approaches describe the business
model in the form of a visual template.

The widely-used Business Model Canvas (BMC) [1] is also
a geometric-based approach. The BMC divides the business
model into the nine building blocks of Customer Segments,
Value Propositions, Channels, Customer Relationships, Key
Activities, Key Resources, Key Partners, Revenue Streams,
and Cost Structure. An example of the BMC for the business
model of a to-do app can be seen in Fig. 2. The example
consists of different customer segments (e.g. Private User, Pro-
fessional User) from which money can be generated through
different revenue streams (e.g. In-App Advertisements, Li-
cense Purchase, License Subscription). While, in practice, the
structuring of different ideas in a single canvas is done with
different colored sticky notes [11], the underlying work [12]
also introduced a Business Model Ontology (BMO) for a more
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specific structuring. This ontology can be directly used in an
editor [11] but is also the basis for the concepts of dynamic
business models [13] and meta-modeling [14]. To support
this modeling, Osterwalder et al. [15] provide the idea to
model different types of business models as taxonomies so that
concrete businesses can be interpreted as instances of these
taxonomies. These hierarchically ordered taxonomies can be
also represented through feature models.

These structures are the source for different business model
development tools like Strategyzer1 or Canvanizer2. Szopinski
et al. [16] analyze 22 business model tools to derive a
taxonomy of their functions together with an agenda for future
research. Two of these research points are the correctness
checking and road mapping of business models. Both can be
supported with feature models as a common superset to derive
new business models. Augenstein et al. [17] develop design
principles for a business model decision support system. They
mentioned the importance of an underlying meta-model but
not focus on its actual representation. The importance of
meta-modeling and openness to uncertainty is also pointed
out by Blaschke et al. [18]. In their work, they state that
important requirements for business models in a model man-
agement system are the simplicity of the underlying meta-
model, the openness to describe business models which have
never been represented before, and the decomposability to
particular information views. Dellermann et al. [19] create
design principles for a hybrid decision support system to
combine a formal analysis of the business model with the
knowledge of human experts. They mentioned the importance
of an iterative validation process with humans but not focus
on the different experiments which are needed to gather the
feedback.

The process of business model innovation is a challenging
task, which often uses creativity and collaboration between
different stakeholders [20]. To solve this challenge, Teece [3]
argues that for business model innovation a deep analysis
of the market, the existing competitors, and potential cus-
tomers is necessary. From this analysis, the market with the
customers can be divided into different segments for which
matching value propositions and isolation mechanisms have
to be defined. This corresponds to the opinion of Chesbrough
[6] who stated that a good underlying business model can
be more important than the latest technology of the product
itself. Because different business models will also lead to
different outcomes within the market, there is a need for
experimentation to test these models within the market and
justify possible business model adaptations [6].

This experimentation is referred to under different terms
like rapid experimentation [21], discovery-driven planning [5],
or experiment-driven development [22] in literature. All of
them are based on similar basic principles. In this paper, we
are using the term hypothesis-driven development to focus
on hypotheses as the main artifact of our approach. Here,

1Strategyzer: https://www.strategyzer.com/
2Canvanizer: https://canvanizer.com/

the business model can be interpreted as a collection of
hypotheses that need to be validated or disapproved over time
by conducting experiments. The results of these experiments
are used to adapt the business model which leads to new hy-
potheses. To support this experimentation, different conceptual
models, workshop settings and artifacts have been proposed
in literature. Conceptual models support experimentation by
structuring the engineering process. HYPEX [23] develops a
feature backlog from strategic product goals. From this back-
log, a feature with a high priority is selected and implemented
in the product. By analyzing the gap between the expected and
actual behavior of the feature, a decision to develop hypotheses
about alternative implementations or continuing with the next
feature of the backlog is taken. RIGHT [22] is similar to
HYPEX by identifying and prioritizing hypotheses from the
business model and strategy. These hypotheses are tested
with experiments where matching features are implemented
in the product and their usage is measured. After that, a
decision is made if the implementation of the feature or the
business model needs to change. Both HYPEX and RIGHT
can be represented through the Build-Measure-Learn-Cycle
of LEAN-Development [24]. While both approaches focus on
the quantitive measurement, QCD [25] is a conceptual model
to combine qualitative customer feedback with quantitative
customer observations. Based on the business strategy, they
build a hypothesis backlog from which a hypothesis is chosen
and an experiment is selected. The result of the experiment
is used to update the hypothesis backlog. In comparison to
the discussed conceptual models, we focus our concept on
building a comprehensive overview of possible business model
adaptations and allow the reusing of experiments.

Another support of innovating business models can be done
with workshops and artifacts. A common workshop technique
is Design-Thinking [26], where the participants try to un-
derstand the underlying problem, explore different solutions,
and test them with customers. A typical artifact for business
model innovation is the business model pattern catalog [27].
For this pattern catalog, the authors have analyzed various
companies to find 55 business patterns. They state that most
new business models can be configured by combining these
patterns. Moreover, there exists a catalog of 44 experiments
to test hypotheses about the business model [21]. To use
the artifacts in the workshops, the BMILab is providing
pattern cards both for Business Model Innovation3 and for
Business Model Testing4. While our approach can be used to
structure the workshop results, it can also integrate the artifacts
during the construction of business models and conduction of
experiments.

B. Software Product Lines

Software Product Lines (SPLs) can be defined as “a set of
software-intensive systems sharing a common, managed set of
features that satisfy the specific needs of a particular market

3BMI Innovation Cards: https://bmilab.com/pattern-cards
4BMI Testing Cards: https://bmilab.com/testing/explore
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segment or mission and that are developed from a common
set of core assets in a prescribed way” [7]. To use these SPLs,
a structure and an engineering process are needed.

The structure of SPLs can be represented using hierarchical
feature modeling which is shown in Fig. 5. Features can be
mandatory or optional for the model instances. Moreover,
there can be Or (at least one sub-feature is selected), and
Xor (exactly one sub-feature is selected) relationships between
a parent and a child feature. To refine the model instance,
cross-tree constraints for requiring and excluding dependencies
can be made. A big issue in SPL development is to find the
right granularity for the features [28]. Another representation
to model variabilities for SPLs are Orthogonal Variability
Models (OVMs) [29], which consider just the variability points
of the product. In [30], we are using OVMs to introduce a
Business Variability Model for business model decisions. In
[31], we used the idea of feature models for the intertwined
development of a business model and product functions for
mobile applications. Moreover, we first introduced the term
of a Business Model Decision Line (BMDL). In contrast to
that work, this paper provides a holistic approach to create
BMDLs for different domains by matching business domain
knowledge with customer needs.

The engineering process for SPLs is shown in Fig. 3.
The process can be divided into the Domain Engineering,
which consists of the analysis of the domain and the devel-
opment of reusable artifacts, and the Application Engineering,
which uses these artifacts for the development of a specific
software product for a user group. Moreover, the Problem
Space describes the user perspective on the requirements of
the software product, while the Solution Space covers the
developer’s perspective on the design and implementation of
the software product. Based on this classification the process
consists of the following four steps [8]:

• A. Domain Analysis identifies the domain scope of the
different products which can be developed with the SPL.
From this analysis the reusable artifacts are identified and
modeled as a feature model.

• B. Domain Implementation develops the different
reusable artifacts (e.g. source code, test scripts) for further
usage in the product derivation.

• C. Requirement Analysis extracts the requirements of a
single user for the product. This requirements can lead
to a feature selection of the SPL or the adding of new

requirements to the domain analysis.
• D. Product Derivation is the matching of user require-

ments and reusable artifacts to build a product.

The division of domain and application engineering can be
used to separate the overview of possible different business
models from selected ones. Moreover, the division of problem
and solution space can be adapted to separate the construction
of business models and conduction of experiments. To support
the engineering process for SPLs, Krueger [32] points out
three modeling approaches: The (1) Proactive Approach uses
an extensive domain analysis in the beginning to create a
complex model for all product variabilities. The (2) Extractive
Approach collects features from a set of existing products. To
simplify the process, the developer can start with a small set of
features and incrementally refactor the SPL. The approach is
used when developers want to develop a common SPL for
existing single products. The (3) Reactive Approach starts
with a minimal software product line which is extended
incrementally when new requirements appear. It is used if new
users lead to unpredictable requirements.

Because of the high dynamic of business models, we adopt
the idea of Alves et al. [33] to build an extractive feature model
of business model decisions that is extended in a reactively by
analyzing customer needs.

III. RESEARCH APPROACH

This paper uses the Design Science Research process [34],
which consists of the six stages of Identify Problem & Moti-
vate, Define Objectives of Solution, Design & Development,
Demonstration, Evaluation, and Communication.

The paper shows the first cycle of this process and starts
with a problem-centered initiation as an entry point of the
process. In the Identify Problem & Motivate step, we have
identified the problem of finding an effective business model
with a study of the GE Innovation Barometer [2]. An important
reason for that is that nowadays customers want solutions for
their needs instead of just products [3] for which experiments
with customer needs to been conducted [6]. Here our motiva-
tion is to support this experimentation with an effective and
efficient approach. This support in effectivity and efficiency
are also our Define[d] Objectives of Solution. For this solution,
we combine the engineering process of Software Product Lines
with the structure of the Business Model Canvas. The choices
for this solution are reasoned in the next section. In the
Design & Development step, we will use both concepts to
design our solution concept which consists of a structure and
a corresponding process. Moreover, we develop the BMDL
Feature Modeler as an implementation. As Demonstration,
we show the expanded example of business models for a
to-do app. We provide a preliminary Evaluation in the form
of a discussion about the effectiveness and efficiency of our
approach together with limitations we found by developing
business models for the to-do app. Finally, our Communication
step will be done with the publication of this paper and the
developed BMDL Feature Modeler.



IV. BUSINESS MODEL DECISION LINE

As a solution to separate the construction of business models
from conducting experiments, which allows the explicit mod-
eling of business domain knowledge and reuse of experiments
for different hypothesis, we propose the Business Model
Decision Line (BMDL). Inside the BMDL we can define a
set of business model decisions, which can be matched with
customer needs, to derive specific business models.

After defining some initial considerations about concepts
behind our solution, we present the engineering process and
the structure of the BMDL. Moreover, we present web-based
tooling for the BMDL.

A. Initial Considerations

As the foundation for our solution, we adapt the concept
of SPLs because it is a generic concept that provides high
flexibility for customization. Our choice is based on two ob-
jectives: First, we want to derive the different business models
from a comprehensive overview of all possible business model
adoptions. This should be effective because a comprehensive
overview allows the discovery of multiple possible configu-
rations [3]. Second, we want to separate the construction of
business models from conducting experiments. This should be
efficient because reusing assets is used in software products
to reduce costs [8] and we assume a similar cost reduction in
artifacts for experiments. Moreover, we build the structure and
process of the BMDL as follows.

The structure of the BMDL is based on feature models.
We use them because they provide an easily understandable
structure, where basic dependencies can be defined. A similar
concept is used in [15], where taxonomies are defined as a
model for different businesses of the same type. We refine
the model with the Business Model Canvas [1] because it is
de-facto [9] in the industry, which should lead to easy usage.

The process of the BMDL is divided into the Problem
Space and the Solution Space. In the Problem Space, the
analysis of the market, the competitors, and niche together
with the segmentation of customers and the definition of a
funnel are based on the concept of Teece in [3]. Out of the
analysis, we build an extractive feature model as mentioned
in [33]. In the Solution Space, we split the approach in
Business Engineering and Customer Engineering. In Business
Engineering, we separate the experimentation settings from the
experimentation artifacts to allow reusing of a single artifact
for different settings. In Customer Engineering, we separate
the business model derivation from the experiment derivation
to ensure a flexible decision about the prioritization of different
experiments. The conduction of experiments is similar to other
conceptual models of hypotheses-driven development [22],
[23], [25].

B. Engineering Process of BMDLs

The engineering process for SPLs is shown in Fig. 4.
The process can be divided into the Business Engineering,
which analyses the different business model decisions and
implements reusable artifacts, and the Customer Engineering,

which analyses the needs of the customer and derives a specific
business model for the product of the company. Moreover,
the Problem Space describes the customer perspective on
the requirements of the business model, while the Solution
Space covers the business developer’s perspective on the
implementation of the business model.

Based on this classification, the process consists of the
following four steps of Business Analysis, Business Implemen-
tation, Customer Analysis, and Business Derivation. For each
of these steps, we provide an execution guideline together with
the results, which we derived from our expanded example. In
the example, we create an adaptive business model for a to-do
app in the market of mobile applications. The intermediate
results of each step can be accessed through the BMDL
Feature Modeler.

1) Step A. Business Analysis: The Business Analysis can
be divided into the parts of Domain Scoping and Domain
Modeling. The Domain Scoping collects the information about
the target market, existing competitors, and the niche of the
own product. The Domain Modeling uses this information to
create a feature model.

Step A.1. Domain Scoping collects the information, which
is needed to create a domain model. In the beginning, the
business developer needs to define the range of the scope.
If the main business decision points of the business model
are already clear and the focus is to refine and validate these
decisions, a small scoping is chosen. In contrast to that, a broad
scoping allows to discover a wider range of possible business
models and focuses on the development of new business model
ideas. After this decision, the collection of information is
based on experience in the domain (e.g. expert knowledge,
competitor’s business models) and newly generated knowledge
(e.g. customer surveys, market reports about future trends).
While SPLE is mostly based on the analysis of existing
software systems, our approach is focusing on the analysis
of the market, the individual stakeholders, and the specific
product positioning. To improve the results of the information
retrieval, we structure it into Market Analysis, Competitor
Analysis, and Niche Analysis.

• Step A.1.1. Market Analysis has the goal to gather an
overview of the business domain and the existing stake-
holders. Typical questions of the analysis are: What is the
target market size and what are typical customer segments
within the market? How are these customers reachable?
Which revenue streams are accepted by the customers?
To get into the market, interviews with domain experts
or the analysis of market reports can be done.
In our example, we used the existing business domain
model in [31] as a foundation. It was created for mo-
bile applications and consists of 89 variation points of
different business model decisions.

• Step A.1.2. Competitor Analysis is based on the results
of the Market Analysis and has the goal to analyze how
their competitors solve a customer problem and which
business models are accepted by the potential customers
in the market. Typical questions of the analysis are: What
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problems are solved by the competitors? What parts of
their business model did they change in the past and
why? How do they reach their customers? To analyze
the competitors, the business developer can read news
articles or execute the product and map their decisions to
the Business Model Canvas using the guiding questions
of the Business Model Generation book [1].
In our example, we analyzed the to-do apps named
Microsoft ToDo (which consists of 47 business model
decisions), Wunderlist (60 decisions), Any.do (57 deci-
sions) and Todoist (57 decisions), together with the on-
board applications of Apple’s iOS (27 decisions) and
Google’s Android (26 decisions). Here, we found out that
most apps provide a generic version that does not focus
on a specific customer segment and based their revenue
streams on a subscription model.

• Step A.1.3. Niche Analysis is based on the results of the
Competitor Analysis and has the goal to differentiate the
own product from the competitors using a unique selling
point. Typical questions of the analysis are: What parts
of the own solution are providing a competitive advan-
tage? Do the competitors ignore some specific customer
segments? Are there some acquisition channels which
they are not using? To analyze the niche, the developer
can analyze the weaknesses of competitors and conduct
interviews with potential customers.
In our example, we found different niches (31 decisions),
which are currently not implemented by the analyzed
competitors. Examples would be a focus on specialized
customer segments (e.g. fitness improver). and the usage
of time management features within todo applications
(e.g. time tracking, using of Pomodoro technique).

Step A.2. Domain Modeling creates a feature model out
of the information of the Domain Scoping. To derive the
feature model, the business developer has to identify the

commonalities and differences in the information, which can
be done by building a taxonomy. The idea of using taxonomy
development for different types of business models is based
on [15]. For this, exiting methods like Nickersons Taxonomy
Development [35] or Framework Analysis [36] can be used.
In [31], the taxonomy development method of Nickerson was
adopted to create a domain model for apps. To cross-check
the constraint quality of the feature model, the business
developer can create possible and impossible business models
with the Business Model Canvas to check them against the
feature model. In our example, we used the business model
decisions to abstract a feature model with 152 features.

2) Step B. Business Implementation: The Business Imple-
mentation implements experiments to test the hypotheses of
the Business Analysis. For this, each experiment consists of a
setting for conducting the experiment together with possible
artifacts, which are used during the evaluation. To reuse
the artifacts for different settings, we split the step up into
Experimentation Settings and Experimentation Artifacts.

• Step B.1. Experimentation Settings provide an
overview of the experiments which can be used to val-
idate the different hypotheses. Each experiment setting
consists of a name and a summary together with a
description of how to prepare, execute, and analyze the
experiment. Moreover, each of them can be linked to the
artifacts which can be used during the experimentation.
In [21], Bland et. al introduce a catalog of 44 different
experiments, which can be used for the testing of hy-
potheses.
In our example, we used five experiments, which are
mentioned by Bland et al. [21]. These are a customer
survey, a landing page, a split test, a clickable prototype,
and a single feature minimum viable product. These
experiments could be used to test most business model
decisions of the Business Analysis.



• Step B.2. Experimentation Artifacts are assets that
can be used to support the experiments. Instead of
the (semi-)automated execution in the case of selecting
different variabilities in the code of software products,
our solution provides experimental artifacts to reduce the
experimentation time to validate the different hypotheses
of the business model. These artifacts have to be detailed
enough to perform concrete experiments and abstract
enough to handle a wide range of configurations of
the feature model. While in SPLs most code is built
for reusability, BMDL uses the experimentation artifacts
just for a part of the hypotheses. This is because some
experiments are too specialized for efficient reuse of
artifacts. Moreover, in contrast to SPLs, the artifacts are
updated during the experimentation.
In our example, we used three artifacts. These were a
Facebook page, which could be used for the experiments
of testing a landing page and providing a split test, a
web-based landing page, which was used for testing a
landing page and a mockup, which was used for clickable
prototypes and single feature minimum viable products.

3) Step C. Customer Analysis: The Customer Analysis
connects the knowledge of Business Analysis with the con-
crete needs of the customers by using various processes (e.g.
customer journeys [37]) and artifacts (e.g. Value Proposition
Canvas [38]). To improve the results of the information re-
trieval, we structure it into Segmentation Analysis and Funnel
Analysis.

• Step C.1. Segmentation Analysis defines a small cus-
tomer segment and corresponding value propositions for
possible early adopters. Typical questions of the analysis
are: To which different customer segments can I serve
my products? How these customers currently solving
their issues? How does this customer segment differen-
tiate from the other customers in the same market? To
find these target groups, artifacts like value proposition
design or processes like personas analysis can be used.
In our example, we focused on different customer seg-
ments of private users for which we proposed different
value propositions to solve their problems. Here, we have
the fitness improver, who will get special features for
meal and gym times, and life improver, who we will
propose to save a work&life balance. Moreover, we have
business improver, where we will use the proposition to
optimize workflows to get more done at the same time.

• Step C.2. Funnel Analysis is based on the Segmentation
Analysis and has the goal to acquire new customers
and retain existing customers. This, in turn, provides the
scalability of the business model. Typical questions of
the analysis are: Where to reach the customers of the
target group analysis? Can different key partners be used
as mediators to sell the product? How will the product
integrate into the life of the customer? To create a funnel,
customer surveys or customer journeys can be performed.
In our example, we found out that a broader range

of customer segments can be reached with Facebook
advertisements, while dedicated customer segments can
be found in specialized online communities.

Ideally, the satisfaction of customer needs can be met with
a simple feature selection. If this is not possible, the business
developer can decide to mark the needs as an out-of-scope
need or add the new customer need to the Business Analysis.

4) Step D. Business Derivation: The Business Derivation
matches the results of the Customer Analysis with the fea-
ture model of the Business Analysis. Out of this matching,
a business model together with experiments for validation
is derived from the Business Implementation. To ensure a
flexible decision of experimentation prioritization, we split
the step into the Business Model Derivation and Experiment
Derivation.

• Step D.1. Business Model Derivation matches the re-
sults of the Customer Analysis with the feature model of
the Business Analysis to derive a valid business model.
The business model can be seen as a set of features, which
need to be validated over time by conducting experiments.
In our example, we derived different business models
for the customer segments of fitness improver, life im-
prover, and business improver. Example business model
decisions which need to be tested are a Facebook group
for customer acquisition and calories tracker as value
offering for fitness improver, social media ads for cus-
tomer acquisition and optimize schedule as value offering
for life improver and customer support as relationship
and workflow tracking as value offering for business
improver.

• Step D.2. Experiment Derivation receives the experi-
ments from the Business Implementation. These consist
of the settings of how the experiment can be conducted
together with artifacts that can support the validation. The
experiments can be used to test the hypotheses of the
Business Model Derivation and adapt the business model.
Moreover, during the experimentation, the updated arti-
facts are pushed back to the Business Implementation.
In our example, we could use a split-testing for the
customer segments with Facebook advertisements to test
different conversion rates of a prepared landing page.
Moreover, we could discuss possible features and value
propositions of the app in specialized online communities
using our prepared customer survey and designed mock-
ups. Results could be that a customer segment needs to
define more precisely or some segments prefer specific
pricing options.

C. Structure of BMDLs

The structure of the BDML is based on a feature model.
Each building block of the Business Model Canvas is trans-
lated to a feature of the model and each business model
decision inside a block is modeled as a subfeature. These
subfeatures can be further refined to build a hierarchy of
business model decisions. A major issue of this refinement is
to find this right granularity for the features which correspond
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to the same issue in SPLs [28]. Here, we model features
vertical to each other (e.g. Advertisement, Subscription) if
they correspond to different decisions and refine them if
different characteristics lead to constrains to other features
(e.g. Monthly Subscription, Yearly Subscription).

We have modeled an excerpt of the business model of
our to-do app in Fig. 2 as a feature model in Fig. 5. Here,
the business developer can choose different features for the
building blocks of Customer Segments, Value Propositions,
Channels, and Revenue Streams which corresponds to different
dependencies. For example, Professional User[s] require an
option to Save Privacy, which is excluded from using In-App
Advertisements. The complete feature model of our expanded
example can be accessed through our BMDL Feature Modeler.

D. Tooling of BMDLs

We implemented our solution in a web-based tool called
BMDL Feature Modeler5. The tool is based on the Angular
Framework and the PouchDB database to run directly in the
web browser6. Within the modeling tool, see Fig. 6, it is
possible to create feature models, derive specific business
models, and check the conformance between feature model
and business models.

Fig. 6 provides different views of our tool based on our
example of business models for a to-do app in Fig. 2. The first
view (a) shows a list of the features with the possibility to add
new features, modify the existing features, and create depen-
dencies between these features. The second view (b) provides
an overview how business models can be derived from the
feature models. Here, the business developer can create canvas
representations of different business models and adapt them
over time. To fill the canvas he can choose existing features
from the feature model or add new business model decisions.
These decisions will be directly reflected in the feature model
to save consistency. Based on the canvas representation the
business developer can check the conformance of his model

5Source Code: https://github.com/sebastiangtts/bmdl-feature-modeler/
6Live Demonstration: https://sebastiangtts.github.io/bmdl-feature-modeler/

in the third view (c). In our example, the In-App Advertisement
is excluded from Save Privacy and the Facebook Ads requires
Private User[s] as customers (see Fig. 5 for constraints). All
conformance errors are explained in the form of a text so that
they can easily be corrected by the business developer.

V. DISCUSSION

During the execution of our example of developing business
models for a to-do app, we preliminary evaluated our approach
in terms of effectiveness and efficiency and found potential
limitations. Both, we want to discuss in this section.

First, we analyze the effectiveness and efficiency of our
approach.

The effectiveness of our approach is supported by the
derivation of business models from a common superset of
possible business model adaptations. The common superset
is created on a deep analysis of the market, the competitors,
and the customers, which was proposed in [3]. While deep
analysis has an upfront-invest for the deep analysis, we dis-
covered in our example, that it has advantages in combining
working business model decisions of competitors with our own
niche decisions to gain a competitive advantage. Moreover,
we observed the advantage to use the feature model which
is developed for one product as a starting point for the
development of the business model of another product. The
problem of this deep analysis is discussed in the limitation of
the Scoping Process.

The efficiency of our approach is supported by the sepa-
ration of the construction of business models from conduct-
ing experiments. The concept is based on the idea of asset
reusing in software engineering [8]. While the separation has
an upfront-invest in the identification of reusable artifacts,
we discovered in our example that is has an advantage if
mostly software artifacts are used during the experimentation.
Moreover, we observe that by splitting up the construction and
conduction it is easier to find experiments that can test multiple
hypotheses at the same time. The problem of this reusing is
discussed in the limitation of the Artifacts Development.
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Second, we identify the potential limitations of our ap-
proach. We divide them into the topics of Scoping Process,
Modeling Granularity, and Artifact Development.

The Scoping Process is a multi-step process (analysis of
the market, competitors, and niche) at the beginning of the
Business Analysis to derive the main business domain knowl-
edge. In comparison to existing idea generation processes like
conducting design thinking workshops [26], it is comparatively
time-consuming to analyze the market and competitors instead
of starting directly with the development of a business model.
Nevertheless, we are convinced that this holistic overview of
the market and competitors has an advantage in terms of
building a business model on working concepts and finding
a niche to start with the development. Moreover, once the
extractive scoping process is finished, the domain model can
be improved in a reactive way [32] (e.g. finding a new
competitor) and reused for different customer segments and
products of the company.

The Modeling Granularity is a major issue both in business
modeling and traditional SPL engineering [28]. This issue is
supported by the fact, that a finer granularity of the modeling
can lead to a large time increase in the scoping process (e.g.
found features at single competitors need be to cross-checked
with other competitors to derive variabilities). To solve this
issue, we propose starting with a coarser granularity to model
the main variation points of different business model decisions
and refine this granularity when it is required (e.g. targeted
attributes of a customer segment for running advertisements).

The Artifact Development takes place during Business Im-
plementation and should provide reusable artifacts to speed up
the further experimentation process. While, at the beginning

of our research, we assumed that most of the artifacts for
experimentation are reuseable, we realized that some artifacts
are too specific to reuse them one-to-one for different hypothe-
ses. This works especially for experiments whose artifacts
are not based on software like customer surveys. But in the
end, this result matches with our assumption that reusing
works good in software engineering [8]. Nevertheless, we
see it as an advantage for business developers to think about
which artifacts are reuseable and which former artifacts can be
evolved for reusing to speed up the business model adaptation.

VI. CONCLUSION

The continuous innovation of its business models is an
important task for a company to stay competitive. During this
process, the company has to validate various hypotheses about
its business models by adapting to uncertain and changing
customer needs efficiently and effectively. These hypothe-
ses are validated or disapproved by conducting experiments
with potential customers. To support this adaptation process,
we introduced the Business Model Decision Line (BMDL),
which is based on the concept of a Software Product Line
(SPL). It consists of an engineering process with different
steps (Business Analysis, Business Implementation, Customer
Analysis, Business Derivation), and a structure based on the
Business Model Canvas (BMC). The BMDL is effective by
deriving different business models from a common superset
of possible business model adaptations and efficient by sep-
arating the construction of business models from conduct-
ing experiments to reuse artifacts for experimentation. With
the BMDL the company can analyze its business domain
knowledge to generate a feature model. The feature model



can be used to derive new business models by matching
the features with the customer needs. These business models
consist of different hypotheses that need to be validated or
disapproved by conducting experiments. The results of these
experiments are used to adapt the business model over time.
We illustrate the usefulness with an example of developing
business models for a to-do app. Moreover, we preliminary
evaluate our approach by discussing the effectiveness and
efficiency of our approach together with potential limitations
in terms of the Scoping Process, the Modeling Granularity,
and the Artifact Development.

Our future work is twofold and mainly deals with optimiz-
ing the engineering process and evaluating our approach: First,
we want to use questionnaire models to improve the derivation
of business knowledge and customer needs. Moreover, we
want to integrate business model patterns in our tool to
support idea generation. Second, we want to evaluate the
applicability of our approach by providing a user study in the
form of a student seminar on the lean development of mobile
applications at the university. In the seminar, our approach
should be used over time to analyze the evolvement of the
feature model and the reusability of the experiments.
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