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Digitization forces industry players to adapt to transforming market situations and buyer
behavior. Technological advances, buyer power, and sharpened competitive intensity imply
that businesses are confronted with the menace of commoditization. For companies to
perform successfully in the market, outdated business models ought to be rethought and
new business models should be created. Unique selling propositions and differentiation
through research, innovation, and holistic stakeholder involvement help industry players to
master the change. A tool was built to support businesses facing the consequences of digital
transformation: the Business Model Builder. This research paper explores the steps of
creating a software version of the analog Business Model Builder. The digital twin enables
firms to simulate the iterative adaptation of business models to permanently changing
market circumstances and customer demands on an ongoing basis. The user of the tool can
edit single variables, understand interrelations, and see the effect on the outcome of the
business case, e.g., earnings before interest and taxes or economic value added.
Accordingly, the simulation offers the opportunity to have a dynamic view of the business
model where any variances of input parameters are reflected in the business case. Thus,
profitability, feasibility, and functionality of a business model can be validated, tested, and
reviewed in the digital simulation tool.

1. Introduction

that depicts the modules, drivers, and interrelations vital for the
development or modification of business models.

Digitization has an impact on most industries, value-creating
architectures, and business models based upon them. The impact
depends on the market and can — in several cases will — make
current business models outdated.

Digitally connecting devices — TVs, household appliances,
watches, etc. —, the Internet of Things creates chances for new
business models in B2C commerce. Nevertheless, they need to be
created and implemented as a first step. Furthermore, the Internet
of Things substitutes business models in the B2B segment [1].

To adjust current business models to the transforming market
situations, or to come up with new business models, the Business
Model Builder was developed within the cooperative research
project “low-carbon city” [2] — a project, state subsidized by the
German Federal Ministry of Education and Research from August
2016 to December 2018 (references 02K12A150 and
02K12A151). The Business Model Builder represents a digital tool
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2. Methodology

The creation of the digital twin simulating a business model
design tool follows three major steps: conceptualization and design
of the analog Business Model Builder, identification of
interdependencies within the tool, and coding of the software-
supported version to create the digital twin.

3. Digitization Process of the Tool

To customize single elements of a business model during its
development, and to reveal consequences of changes on the other
elements, the Business Model Builder is designed using
application software. This software builds a digital twin of the
business model. A digital twin stands for to a digital replica of a
business model [3, 4].

This digital duplicate of the business model simulates
adaptations or improvements of e.g., a product involved in the
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business model. This includes testing the effects on function,
handling, visual appearance, etc.

Internal links and databases in the background of the
application enable to digitally show how adjustments of individual
elements impact other ones. Additionally, the business case is
calculated in the tool.

Not merely does the digital version of the Business Model
Builder provide an iterative and efficient creation of business
models, it also provides real-time information. Through the real-
time depiction, transformations of business models can be
reviewed in a convenient way.

4. Reference to Existing Work and Theories

Over time, the term “business model” has changed and has
been defined in various ways. In order to fully comprehend the
concept, it is therefore necessary to look at the past definitions as
well as future requirements that business models need to fulfill.
Business models illustrate a business idea as well as the ways and
means by which the idea can be successfully implemented [5]. A
business is defined as a product or service that owns a market
presence and creates market- and resource-based synergies
through collaboration with other entities [6].

Other researchers define the term “business model” as the
synthesis of how a company selects its customers, how it defines
and differentiates its products, how it structures its internal and
external activities, how it uses its resources, how it enters the
market, how it creates customer value, and how it earns profits [7].
A business model represents the complete system of how customer
value is created and how it is monetized [8]. For several
researchers, the elements of value propositions as well as customer
segments are of high importance. Moreover, key resources and key
activities that are necessary to create customer value as well as
revenue streams are considered vital.

According to Timmers, a business model is “an architecture for
the product, service and information flows, including a description
of the various business actors and their roles and a description of
potential benefits for the various business actors and a description
of the sources of revenues” [9].

Business models can also be seen as planning and analysis
tools. Companies dominating their markets therefore constantly
adapt, refine, and develop current or new business models in order
to remain competitive [10].

With the new economy boom at the beginning of the current
century, the term “business model” was transferred to the business
world, as competition was no longer defined as produces and
services competing against each other but rather as a clash among
various business models [11].

This led to changes in thinking about how to conduct business
and where to best allocate resources in order to maximize
competitiveness and value creation, since companies no longer
possessed competitive advantages due to a superior product or
service but rather through the design of complex and advanced
business models. Instead of producing a good and simply selling it
to the market, the business model needs to tell a reasonable story
that is applicable to today’s accelerated and more volatile business
environment [12].
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Moreover, a business model can be defined as a business
concept that is applied in the real world. A business concept
identifies what value the business is providing to its stakeholders.
Also, a business concept is an architecture that should describe
how value is generated for customers and business partners. This
architecture should include the different steps of value creation.
Moreover, it should show how the business model will be able to
generate revenues and profits to enable decision makers to identify
the value of business ideas and the sustainability of their long-term
success [13].

Most researchers see the term “business model” as a simplified
depiction of business activities. However, the understanding of the
importance of certain aspects of the business model varies [14—17].

Osterwalder and Pigneur define a business model as “nothing
else than the value a company offers to one or several segments of
customers and the architecture of the firm and its network of
partners for creating, marketing, and delivering this value and
relationship capital, in order to generate profitable and sustainable
revenue streams” [18].

To visualize and to test the realization of business models, they
developed the so-called “Business Model Canvas.” This is a tool
for business model development that can also be used as a checklist
to provide an overview of the tasks and requirements that need to
be accomplished in order to turn the idea into a real-life business.
It is especially helpful to create a common basis for all
stakeholders that are involved in the business development
process [19].

The concept consists of nine different components that should
depict the model in regard to all important parts: customer
segments, value proposition, channels, customer relationship,
revenue streams, key resources, key activities, key partnerships,
and cost structure.

The customer segments component includes consumers as well
as businesses. This building block enables a clearer understanding
of who the different parties are that are being served by the
business. It provides clarity about whom value should be created
for and how important those parties are for the business. The
different customer segments can be structured according to their
needs, their behavior, their specific characteristics, their financial
buying power, and their preferred channels.

The value proposition consists of products or services that
create value for specific customer segments. This value provided
can differ with regard to its nature. It might include performance
optimization, branding, work simplification, or entirely new
products or services.

The customer relationships component describes how the
business interacts with its customers to showcase how it can gain
and retain customers. It shows how the relationship between the
customer and the company is formed and what kind of relationship
they have when conducting business.

The channels component includes all sorts of customer
touchpoints as well as the different channels that are used to
communicate with the customer and that are needed to distribute
and sell the product or service.
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Key activities include all important activities that are necessary
for the entity in order to conduct business. This includes the
processes that are needed to create and provide the value
proposition to the customer, that are necessary to build and retain
customer relationships, and that are used to reach all markets that
are relevant for the business idea.

Key resources include all kinds of resources of physical,
financial, human, or intellectual natures. This component gives an
overview of all resources that are necessary to conduct the
business.

In the key partnerships component, the network of all partners
and suppliers that are needed for the business idea is described.
This might include strategic alliances, joint ventures, and buyer-
seller relationships.

Moreover, in the cost section of the business model canvas, all
kinds of key fixed and variable costs are displayed in order to
identify the biggest cost drivers that will affect the profitability of
the business.

One of the most pivotal components of this model, however, is
the revenue part. This section, in which the actual revenue streams
are explained, will ultimately provide guidance on whether the
business will be successful or not. This might include revenues
from sales, rental services, leasing contracts, advertisements,
commissions, or subscription fees.

In the following section, several innovative business model
ideas are described. Some have existed for a long time in the
business world, while others are comparably new, being enabled
through technological developments such as e-commerce.

5. Innovative Business Model Approaches

One business model example is the sale of products or services
with optional add-on features. This model enables the customer to
buy a basic product at a lower price and then be charged a higher
amount for additional options. Examples of such business practices
can be seen in a variety of businesses such as the airline industry,
the automotive industry, or the software industry [20].

A relatively new business model is revenue generation through
affiliate links. Through the usage of such links, companies receive
a commission based on the generation of sales of products or
services through those links. Such business practices are used in e-
commerce businesses, e.g., through review or price comparison
websites generating additional sales channels for producers [21].

Another prominent business model, especially in the e-
commerce sector, is based on auctions. This model enables
customers to set the price, leading to higher ambiguity for the
seller. Whereas the seller might be able to achieve higher returns
in comparison to a traditional sales approach, the business risk
increases as the predictability of revenues decreases [22].

Moreover, some companies use a barter approach to acquire
new customers by providing free samples of their product. This is
often found in the area of consumable products, where potential
customers receive a small sample to convince them to convert to
paying customers who buy the real product [22].

Bundling and cross-selling approaches capture customers
through ecosystems of products and services that, once a customer
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is acquired, make it rather difficult for them to leave the ecosystem
again. Often, technology firms provide a software and hardware
ecosystem that enables the customer to synchronize devices and
use services on a variety of devices [23, 24].

Another innovative business approach is crowdfunding. This
enables companies to make investments they would not have been
able to make without the financial support of a broad variety of
sponsors [25].

Crowdsourcing business models can be found in a variety of
industries. Some companies only try to focus on their specific area
of expertise and follow a crowdsourcing approach instead of a
vertical integration approach, leading to potential cost savings and
more flexibility [26].

Moreover, some companies base their business model on
customer loyalty. Many of those companies earn revenues through
the collection and analysis of data that is gained from customers
who profit from customer loyalty programs, paying with their
data [27].

An additional business model that has been developing over
the past decades with the rise of digital technology is digitalization.
Many businesses have been successful in providing digitized
content to customers instead of more resource-intensive and less
flexible physical content [28].

Furthermore, the development of the internet created higher
market transparency for customers as well as companies and
established new ways for producers to earn revenues through direct
selling. By leaving out intermediaries, businesses can turn
profitable and establish new market opportunities that had not
existed before [29].

E-commerce business models are currently transforming the
retail business and a variety of industries in ways that have not
been seen before. Through lower costs, targeted advertising,
broader product offerings, and further advantages, these businesses
threaten many well-established companies [30].

Other businesses use flat-rate business models that require
users to pay a specific amount in order to use a product or service
to an unlimited extent. This has been visible in the online media
world, e.g., for music or movie streaming [31].

Additionally, companies use franchising models that enable
large scaling effects. After a concept has been developed and a
brand established, e.g., in the food industry, local business owners
pay for the usage of and supply from the brand [32].

A business model that is frequently visible in the web services
industry is the freemium model. This allows customers to use a
product in a basic form or for a limited time and offers a premium
version that must be paid for [33].

An alternative business model that is often used in the web
services industry is hidden revenues. Through the display of
advertisements or promotions of complementary products,
companies are able to generate revenues [31].

Also, many companies track, analyze, and sell customer data
collected through a variety of channels in order to earn revenue.
This model is especially used by social media platforms [34].
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Intellectual property that might have not been commercialized
in the past can be monetized through licensing. Many software
firms base their business models on this architecture [33].

Furthermore, through easier accessibility and lower costs due
to digitization, long-tail business models have been created that
offer products and services that include not only mass products but
also niche products that have now become profitable due to
economies of scale and lower barriers of entry into a market [35].

Another business model, which became attractive to
companies over the past decade, is mass customization, allowing
customers to buy products that are mass-produced but customized
for them. This has been enabled through technological
developments in production, e.g., 3D printing, as well as
automation of processes and further technologies. Exemplary
industries are the automotive sector as well as the technology
hardware sector [36].

Moreover, through lean startup approaches and the reduction
of certain product features, no-frills business models have enabled
market entry for lower-cost products. A variety of consumable
product companies have been established that focus on specific,
highly demanded features of a product while leaving out less
important features in order to reduce price and increase product
attractiveness as well as market attractiveness [37].

Other companies might use open source business models that
allow external parties to improve the product. This is a commonly
used approach in the software industry, where developers use
certain tools that are more adaptable than standard software [38].

An approach that creates flexibility in regard to pricing is the
“pay what you want” business model. This architecture can be
found in, for example, the cultural sector or the web application
sector [39].

With an increased usage of data analytics, pay-per-use business
models have become more viable over the past years. Mobility
services providers have been using this business model
extensively [31].

The razor and razor blade business model architecture is also
seen quite frequently in today’s consumables industry. Oftentimes,
a basic product is provided at a low cost or even free. However,
when a replacement of particular parts is needed, the purchase of
those parts is more cost-intensive for the customer [33].

A very prominent business model, especially in the web-based
industry, is a subscription architecture. This enables companies to
earn recurring revenues that might lead to less price-sensitive
customers who accept their current costs due to automatic
payments. They thereby receive products or services periodically,
such as consumables, media, or clothing [40].

Finally, everything-as-a-service (XaaS) business models have
been seeing an increasing presence over the last years. In
particular, in the software industry, product purchases have been
transformed into consuming a service [41].

Those briefly introduced business models are only examples of
currently existing business models and should not be seen as an
exhaustive list. However, they give a good indication of the variety
and complexity of business models that exist nowadays. The
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aforementioned business models are not only used exclusively but
are often implemented as a combination of different models. Due
to the potential complexity of business models, it is of high
importance to use a development approach that is comprehensive,
easy to understand, and flexible to changes.

6. Comparative Analysis of Business Model Definitions and
Elements

The creation of a business model consists of multiple
connected subcomponents, which build several components,
which again join up to form modules. The business model building
tool presents the individual elements of a business model and their
underlying logic. The Business Model Builder is shown in low
granularity in Figure 1.

Business
Case

NP
Components/SubcomponentW

Qualitative Description of the
Business Model

L - Components
Value-Creation Architecture
for the
Integrative Process of

Product/Service Provision

Components
Product/
Service
Offerings

N
/

Subcomponents v Subcomponents
Business Idea

Development of the Business Idea

lterative
Process

Figure 1: Business Model Builder Depicted in Low Granularity

The application of the Business Model Builder provides the
user with business-specific yield numbers indicating the
anticipated commercial performance of a business model. The
application and field test of the analog Business Model Builder
were a success [1].

There have been some former approaches for the creation of
business models, e.g., from Gassmann et al. (2013) [42], Schallmo
(2013) [43], Osterwalder and Pigneur (2011) [19], or Timmers
(1998) [9]. These approaches often consist of diverse checklists,
which are mainly grounded on theoretical concepts.

Including all important business model elements, a comparison
and evaluation of established business model definitions took
place (Figure 2) [7, 9, 10, 13, 15-18, 29, 40, 42—47].

Business models are built of several single elements with
differing effect on the outcome of the business case. Various
approaches for the creation of a business model can be chosen. For
the digitization process of a business model creation tool,
nonetheless, it is relevant to individually list all parts. This
breakdown eases converting the impact and interrelationships of
the single parts into a digital tool since precise relations can be
assigned.

To comprehensively include all characteristics required for the
development of the digital twin, the Business Model Builder was
developed, originating from and enhancing former concepts.
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As mentioned earlier, a checklist lacks some details for the
complete development of a business model. Every business model
requires a well-considered idea as its basis. Several checklists and
related concepts still need to examine the soundness of a business
idea and review the concept for its resistance. More than fifty
percent of new business formations fail [48]. A key reason are
unsustainable business ideas [49].

Knyphausen-Aufset/Meinhardt (2002)

Magretta (2002)
Stahler (2002)

Osterwalder/Pigneur (2002/2010)

Rentmeister/Klein (2003)
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Alt/Zimmermann (2001)
Amit/Zott (2001)
Shafer/Smith/Linder (2005)

Schaogel (2001)
Bieger/Reinhold (2011)

Linder/Cantrell (2000)
Gassmann (2013)
Schallmo (2013)

Slywotzky (1995)
Timmers (1998)
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Figure 2: Comparative Analysis of Existing Business Model Theories
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The Business Model Builder includes:

Business case
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Business idea
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Market
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Processes

Role of the stakeholders
Technologies
Transactions

Corporate activities
Business purpose
Value creation
Competitive environment

Figure 3: The Business Model Building Tool Extends the Existing State of
Knowledge
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Figure 3 shows that the Business Model Builder involves all
characteristics that are vital for the success of a business model.
The tool structures the elements to give a thought-out overview
pursuing a distinct logical pattern. The goal of this tool is to enable
effective creation of business models.

Compared to the concepts reviewed in Figure 2, the business
model building tool follows an explicit architecture to allow for an
adjustment of customer demands during and after the process of
developing the business model. Pivotal advantages are that the
application of this approach is both dynamic and iterative.

Some existing software-supported tools for the creation of
business models offer the visualization of the business model
elements. However, interrelated effects among the parts are not yet
disclosed and precise figures, e.g., of the business case, are not yet
calculated.

The software-based version of the business model building tool
bridges this gap by paying attention on how individual parts impact
each other. Also, business-specific earning numbers are calculated
as a result. The digital tool of the Business Model Builder
represents a self-contained, cohesive system.

7. Research and Innovation Approach

Within the state-subsidized project, various business ideas
were created with the aid of the Business Model Builder for the
loading of electric vehicles with self-produced electricity,
generated by photovoltaic plants.

The single elements of the Business Model Builder are shown
in Figure 4. The subcomponents of the tool form components,
which sum up to condensed modules. These modules build on one
another. Derived from the current state of research, the order of the
subcomponents represents a recommendation on how to develop
the business model step by step.

7.1. Module 1: Business Idea

The first module works as an idea filter for business ideas
identified as fruitful. The value proposition is investigated from the
customer’s point of view and reviewed with regard to an
implementation in the market.

7.2. Module 2: Qualitative Description of the Business Model

This module comprises of the components product/service
offerings as well as creation of offerings / value creating
architecture, characterizing the business model under development
or revision.

At the end of this process, a definite product/service offering is
determined, including a rise in quantity and price on one side and
a defined value creating architecture with respective quantities and
specific costs on the other side

7.3. Module 3: Business Case

The core of this module is the measurement of how performant
a business model will be. The success is quantified by key
performance indicators, e.g., earnings before interest and taxes or
economic value added. The basis, therefore, includes selling
volume and price as well as production volume and costs from the
second module. The business case —as a quantified business model
— can also serve as the foundation for negotiations with investors,
for instance.
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Interdependencies Within the Software-Supported Version of the Business Model Builder

58


http://www.astesj.com/

K. Rambow-Hoeschele et al. / Advances in Science, Technology and Engineering Systems Journal Vol. 4, No. 6, 53-60 (2019)

8. Conceptualization of the Tool and Its Digital Twin

The Business Model Builder is designed such that interrelated
elements are linked and that effects from changes in one part on
another part are revealed. Depending on the input variable, a
change can also affect the business case.

The digitization of the Business Model Builder facilitates
complex analyses. As multiple elements of the tool depend on
other elements and are automatically updated through the links,
impact on business results is easily uncovered and visualized.

Figure 5 depicts the schematic setup of the software-based tool.
The user is responsible for the input of the elements. The elements
automatically match as well as offset against each other. Hence,
the operational results are automatically calculated.

Besides, the tool checks the user’s input for plausibility and
impact on other business model elements. In case of a mismatch,
the user is given an error warning, and they are asked to reassess
and correct the data entry.

9. Digitization Process of the Tool and Elaboration of
Interrelations Among Elements

To digitize the business model building tool, it is pivotal to
define which elements are freely definable, which import data
from deposited databases, and which are the result of interrelated
elements. The details of the interdependencies are shown in
Figure 6. For the creation of this tool, all elements are studied for
their impact on other elements involved. After the definition of
these links, the attendant effects are programmed within the
application software. This automizes the steps for the iterative
business model development.

Providing an example, the first subcomponent in the tool is the
trends. The trends are drawn from an external database. Thus, the
user assigns their business idea to a megatrend at first.
Subsequently, the idea is assigned to the macrotrends related to the
megatrend. Later, the trends chosen are collated with the
subcomponent “product/service offerings” to check the content of
these subcomponents is consistent.

In addition to the yield numbers, the software-based version of
the tool generates a digital twin of the business model. This offers
convenient further editing of the business model. For instance, if
the figures of the business case calculation lead to a “no go”
decision, the subcomponents of the business model can be edited
so that yield numbers finally result in a “go” decision. The digital
Business Model Builder offers users to gradually adapt and
improve the digital twin over the total lifetime.
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10. Findings

Digitizing the Business Model Builder, an instrument is
developed enabling users to create new, or innovate current
business models in a convenient and structured manner with the
desired granularity. In the software-based version of the business
model building tool, the elements are automatically
interconnected. Hence, business models can be modified, and
results can be simulated. The tool can holistically depict the
complete lifecycle of business models. Thus, various scenarios can
be simulated with little expenditure of human labor and time.

11. Limitations

At this phase of the research project, the coding of the digital
twin is taking place. As a next step, pilot testing will be
implemented to test the application under real-world conditions,
collect feedback, and potentially revise and adjust the tool. Only
after the rollout will it be possible to see the impact of how the
digitized Business Model Builder enhances effectiveness and
efficiency of businesses.

12. Conclusion

Digitization pushes businesses aiming for sustainable
commercial success to adapt business models to new market
situations or create new business models when the former ones
become obsolete through technological change. The Business
Model Builder was developed to serve this demand. As digital
version, the tool enables the permanent iterative adaptation of
business models to transforming market circumstances.

The software-based version of the tool allows firms to set up
their current business models in a digital twin. In this way, firms
have the possibility to conveniently simulate amendments to
business models and review their profitability, functionality, and
feasibility. Furthermore, new business models can be created,
validated, and tested. The digital tool offers established businesses
as well as start-ups the option to iteratively adapt their business
models to continuously transforming market situations and
customer demands over a lifecycle. The tool’s mission is to support
firms in growing sustainably, in generating and keeping unique
selling propositions to stand their ground in the market, and in
achieving durable success in the world’s markets.
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