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1. Introduction

The only constant in the universe is change.
Heraklit (540-480 B.C.)

Since the history of mankind, humans have beenestulip constant change.
However, not only people, but also organizationgehto face internal and external
changes, e.g. disruptive changes of the environnTéns is because for example an
increasing global competition and new opportunitieésen by a growing number of
services and digitalization force companies to atlagir business models (BM) to new
environments (Teece 2010). A BM is thereby thedpgow a company creates value.
This is important for decision makers to defineigiable strategy for their business (e.g.
Osterwalder and Pigneur 2013). Hence, an adapfi@&@Ms can be more profitable for
companies than creating a completely new BM, bexdlsy can reuse some of the
existing BM structures and do not have to create s@uctures. As a result, best
practices and processes can be kept, which fudliiferent requirements, which are
using these best practices. On the other side,ralical changes in BMs can make
sense, which are often caused by disruptive chaf@essbrough 2010). Furthermore,
next to traditional products, also services becomere and more important in
companies’ strategies. This is because consumermare than ever able to compare
products and services of the markets. Thereforeypemies have to rethink their
traditional way of doing business (Piccinini et &015). As a result, companies
increasingly concentrate on redesigning BMs andudog for instance on digital
services these days (Ostrom et al. 2015). To stuppesiness modeling, several
methods, techniques and tools exist (Ebel et dl6R00ne of the most well-known is
the Business Model Canvas (BMC) of OsterwalderRigaeur (2010).

Although BMs become more and more important inetddht research disciplines
such as strategic management, entrepreneurshipadteting, there is still a huge
potential for research inter alia in the field nfarmation systems (Pagani 2013; Veit et
al. 2014). Having a closer look at the often cigl Canvas of Osterwalder and
Pigneur (2010), it becomes obvious that the fodube concept is rather strategic and



less focused on the operationalization of the @efiBMs. Thus, different advancements
and frameworks of this canvas have been suggestethake the concept more
operational (e.g. Lindgren and Rasmussen 2013)s Thibecause in current BM
concepts like the BMC (Osterwalder and Pigneur 2@tGhe BM cube (Lindgren and
Rasmussen 2013) the abstraction level is quite. Aigase concepts focus mainly on the
strategic view of a company and are top-down oe@iiOsterwalder and Pigneur 2013).
So far, on the one hand side, information systd®)srésearch is understanding that a
strategy has to be implemented in the structures \aiue creation down to the
operational level of an organization. On the otbide, IS research started to link the
operational level to the rather strategic BM leaed emphasizes the importance of
making BMs more operational (Bonakdar et al. 20@BValentin et al. 2012). They
want to stress also the need of a bottom-up apbroabusiness modeling. This can
gain great potential for the already mentionedsfamation of BMs (Bowersox et al.
2005, pp. 22), but can also provide a new perspgean the current business model.
Whether you are looking at a BM transformation olely want to record the current
business model, appropriate BM representationmeeeled (Veit et al. 2014). In the

following, these needs will be derived and presgmtere detailed.

The first sub-chapter in the following will giveraore detailed motivation about the
challenges of this thesis. This will be followed ttwg research gap of this thesis, where
the different aims of this thesis will be explaineddetail. Additionally, the research
goal of this thesis and the related research gageudlined. This will be formulated in
the research questions in a separate sub-chapter,The “Thesis Overview” sub-
chapter will then give an overview of the reseagalstions, where they are answered,
what basics are needed and how this will be doimallf, the chapter is concluded by a

summary.

1.1. Motivation
Having a look at strategy research with a speddimus on strategy execution,
Richardson (2008) stresses the need of supportirey dxecution of strategic
frameworks. Richardson (2008) further claims thBMis neither a strategy nor a table
of actions to execute the strategy (see also DeMal et al. 2012; Morris et al. 2005).

This raises the question, how to improve the exazslity of BMs impacting operational



levels of organizations in order to fulfill the pabf strategy to execution (Alt and
Zimmermann 2001; Zott et al. 2011). In special,ré¢hés a need to develop the
functionalities of BMs for humans to support thend ancrease the comprehension of
BMs (Doz and Kosonen 2010). This means, that thei8Mot too complex to create
and easy to understand for the users (OsterwaldérPagneur 2010). Current BM
approaches have several limitations with regardthéxr operationalization (Alt and
Zimmermann 2001; Doz and Kosonen 2010; Veit ek@l4; Zott et al. 2011). One
limitation is that existing non-specific BM appré@s are more focused on strategy and
have less operational character (Osterwalder 200d3.means that BMs only provide a
biased and subjective overview of an organizat®ithay are built manually from top-
down. In order to provide a more holistic view,dmmhation of operational levels can be
included, as it is the original character of the Bbproach as a management tool (Al-
Debei and Avison 2010).

In general, management literature regards BMs asnmamunication platform.
Like a blueprint in the construction sector, a Bhbsld provide a rapid overview of the
current way of value creation and the related elgm@sterwalder and Pigneur 2010).
While a blueprint provides a fast overview, which eéven for novices easy to
understand, not all BM representations are progidinch a good and understandable
overview. Anderson et al. (2006), Kundisch et 2012) or Zolnowski et al. (2014) are
only some examples for representations, which laaether view on comprehension as
for instance the Business Model Canvas of Ostemvakhd Pigneur (2010) has.
However, a good comprehension of the BM is impdrtan all involved persons.
Without a common comprehension, people may haviéfereht mental model of the
way, the organization creates value. This can teacbnflicts or people talking about
different things. Furthermore, a deep comprehengibrthe BM is important for
strategic decisions. Without such a comprehensian,transformation can be
unsuccessful because the initial situation is mateustood well enough. Furthermore,
the time of decision makers is limited. A repreaéioh should therefore provide a fast
and comprehensive overview of the value creatiorfoasinstance the BMC does
(Osterwalder and Pigneur 2010). As a result, BM p@hension can be improved for

decision makers.



Closely combined with the comprehension of BMs heirt objectivity and
correctness. Thereby, wrong information in a BM tzad to misunderstandings or, in
the worst case, to a mistrust of the users. Thituithermore critical for strategic
decisions. Normally, such long-term strategic deoss have to be based solidly and the
initial information and data should be reliable. wéwer, most of the existing BM
approaches have an error-prone and subjective whetbio modeling a BM. For
instance, the BMC provides leading questions tafit the different categories like key
partner or customers (Osterwalder and Pigneur 20H0yever, different decision
makers assume different information as importamive as true and sometimes also
conflicts of interest play an important role. Asesult, such a top-down modeling is not
an objective base for any strategic decision bexaisthe subjective biases. As an
example, a wrong or subjective base for a BM tramsétion could lead to a suboptimal
target state. This is even true, if all the bussn@®deling steps are followed correctly.
Furthermore, if two or more persons are modelirggdame value creation, the models
and focus might differ. The related questions thgrare; which model is correct or is
the closest to the real value creation or everothlmodels are wrong? As we have
seen, these discussions need a lot of time in dagrpusiness and can threat the
corporate peace. A more objective approach, penvdpgechnical support, can lead to
an improvement of this situation and is possiblehwoday's wealth of functionalities
and possibilities (e.g. Ebel et al. (2016)).

Next to this challenge, more challenges in busimassleling exist. Important
main challenges in the topic of BM as managemeant &we mostly related to an
increased user support for modelling, consideratbroperational levels as well as
challenges emerging from BM transformation and vation (e.g. Wirtz (2013b)).
However, it is not possible to cover all these lgmges in one thesis. Literature
research and related studies show the lack ofectlainctionalities of BM approaches
or name them as weaknesses of the approach (atget\&. (2014)). Although there is
enormous potential to develop comprehensive BMsttdwt meet current needs, there is
still a lot to be done. So far, existing tools hdeeused primarily on supporting
business modeling rather than the challenges destrabove. The following sub-
chapter looks at these challenges in more detdild@scribes the research gaps more

precise.



1.2. Research Gap

The literature shows that existing approaches wness modeling and the tools
associated with them have limitations. One limatatis that some of these artifacts can
be considered very complex, as much time has tspkeat on modeling (Osterwalder
and Pigneur 2010). This depends on the degree sftraation of the approach.
Therefore, a lot of effort is required to propenge some of these artifacts or
approaches. Some examples of such approachesediddine Management Platform -
VDMbee” or the “BM Cube” of Lindgren and Rasmuss€2013). Using that
approaches takes longer to enter the correct datpared with the BMC. A motivation
for Osterwalder and Pigneur (2010) for the BMC wabe able to model rapidly and
without a comprehensive instruction. The BMC isyvatuitive and there is no need for
a comprehensive introduction. However, this is le¢ &xpense of a high level of
abstraction and less expressivity of the approddgxt, if one looks at the existing
approaches to business modeling, one can seehinatare incomplete. On the one
hand, they can be described as incomplete bechegate created by humans and it is
in the nature of humans that they have a subjeegias@ on a company's value creation.
On the other hand, the necessity of a certain atigin, which constitutes the nature of
a "model”, makes it important to decide to conaaeton certain points. In general, if a
decision maker has less information about the valeation, the quality of his
decisions decreases. This means that the speaas fm BMs also influences the
guality of decision-makers' decisions. Additionalthe existing BM approaches are
decoupled from the operational level of a compaatyleast from the perspective of
BMs as a tool for management. For most researchd3d] is a management tool that is
created from top to bottom and is intended to gairmuch information as possible for
the purpose of strategic decisions (e.g. Osterwaldd Pigneur (2010)). This approach
is in contrast to the original aim of BMs to furmtias a mediator between different
layers in a vertical and horizontal direction (R2099; Al-Debei and Avison 2010). A
further limitation of existing BM approaches is ttiae value creation of a company can
shift quickly as organizations have to adapt raptdl new demands. This results in a
quick outdating of the existing BM. According tagshBMs have to be updated in a
regular way, which means a certain degree of efimrtthe organizations. While a

change of BMs can be seen and modelled rapidlyarBMC, the BM Cube might need



some more time for an update. However, if a BMutdated, it is useless as a basis for
strategic decisions. This means that companies make these efforts in order to have
a correct BM and thus a correct basis for decismaking. Such objectivity of the BMs
depends on several factors. One factor is the twigycof the data, which is important

for a correct BM.

To sum it up, existing BM approaches lack in obygist and comprehension of
the users. However, these points are importantdéaision makers, who use BMs as a
strategic management tool. For example, using BMssupport a transformation,
companies have to model the existing and the tage of the BM of a company.
However, for the current state, companies are ahlg to provide a top-down view of
the value creation. As mentioned, this currentesiat built manually and therefore
subjective. It depends heavily on the knowledgéhefmodeler and can be biased, next
to the fact that business modeling can be a consamef time. Surprisingly, business
modeling is still a manual process that is not ardgtly in terms of time but also does
not fully exploit the potential of enterprise data. many companies, information
systems contain a large data pool of relevant mé&tion for the BM of an organization.
Modern companies are largely driven by informatgystems, such as systems for
Enterprise Resource Planning, Business Process gdaremt, Business Intelligence,
Customer Relationship Management or Supply Chaindgament. Since these systems
store large amounts of data, companies can use faege databases as a base for
business modeling. As a result, the top-down ambrad business modeling could be
enriched through data support and a bottom-up agprd=or example, the information
of an enterprise resource planning system can ée wsfill out different categories of
the BMC like suppliers, customers, resources, ¢costgenues, or sales channels. This
allows an increased objectivity of the BMs. Sdsitemarkable that business modeling
is still a manual approach and is only partiallypmorted by tools, while technology
(e.g. business process mining) and data suitableldta-driven BM generation and

increased objectivity of BMs are available.

Besides the objectivity of BMs, already mentionsdhat the quality of BMs is
influencing the strategic decision-making of mamag&ven a high quality of BMs
cannot guarantee that the derived strategy is coff@e quality of a derived strategy is

furthermore biased by the users’ comprehensiorddren and Rasmussen (2013) stated



that there is a need to “fully understand the Igvdlmensions and components of the
business models thoroughly” and to be “able to compate, work and innovate with
business models at these levels” (Lindgren and RBasem 2013, p. 158). It is important
that a user understands the BM at all levels arapany. Recent research has provided
several enhancements to the BMC and new frameworkaprove user understanding.
(Ebel et al. 2016). Through detailed informatiomoas different company levels the
comprehension should be increased (e.g. LindgrenRasmussen (2013)). However,
this topic of increased understanding is still la¢ beginning of "huge, unexplored
possibilities" (Lindgren and Rasmussen 2013, p).158rther research should be done
to increase the comprehension of users, to enaladd gommunication about the value

creation and to be able to derive good strategiea tompany.

Overall, the weaknesses of existing BM approachestlae gaps in the scientific
literature highlight two points in this work: A lle®f objectivity of the BMs, even if
suitable methods and data were available, whichldvowake such an increase in
objectivity possible. Moreover, a lack of undersliaig assistance, mentioned in various
works but not fully resolved. It should be addedtithere are other gaps, but due to the
limited period of time of this work project, not aan be taken into account. Therefore,
I will focus on the gaps that are considered vempartant both in a literature review
and in practical interviews. Derived from thesegdpwill present the research goal of

this work in the next sub-chapter.

1.3. Research Goal
In the last years, the focus on BMs as managenwmrtept strongly increased.
There is much work done in the field of businessleiog and some researcher would
mention the BMC of Osterwalder and Pigneur (2018)aamilestone of business
modeling. However, as shown above, and as litexathows (Veit et al. 2014; Ebel et
al. 2016), there are huge gaps existing, whichcaBdils to be used more effectively in
an organizations management. It is true that theCBMoften used in practice and is
also highly cited. However, BM research shows & laicproviding tools that have an
objective and easy-to-understand view of a compgavgiue creation. As a result, this

thesis aims to address the following main goals:



(1) Understanding the characteristics of BMs, espsciile variety of the
concept, the influences as well as the limitations.

(2) Increasing the objectivity of BMs through the udecompany data and a
bottom-up business modeling approach.

(3) Developing design principles, which support usersmprehension of the
business model to enable a more precise strategyatien and a common
communication base.

(4) Providing a common tool, which is considering ancréased BM
comprehension and is including a data-driven botgpnBM generation.

(5) Validating the meta-requirements, design princip@s tools by empirical

evaluation in the lab and field .

The overall research follows a design science reBe@DSR) approach by
Vaishnavi and Kuechler (2015). As an abstract gtad, developed business model
concept should be similar to a blueprint in thestarction branch: It should be easy to
understand, even for novices, and it should beecarrSimilar to the construction
branch, where the blueprint enables building a éausrectly, safely and in a certain
period of time, the derived BM approach should pteva management tool, which is
also correct and easily understandable. The BM&Csislid base for such a project, as it
is easy to comprehend and even users without kiggwlén business modeling should
be able to fill out a BMC.

1.4. Research Questions

As mentioned, this thesis is focusing on two mdiallenges. One key challenge
is to make business models more comprehendibleughrca complete and easy
comprehendible view of a company’s value creatidih &nd Zimmermann 2001; Zott
et al. 2011). Another task is the quality of BMsislimportant that it reflects the actual
value creation process as correctly and completslpossible. Since that time, huge
amounts of data are available in companies, e.@niperative company system or
aggregated in decision-oriented business inteligesystems. Each challenge alone
holds great potential for improvement. Objectivapd comprehensibility also have
common elements. It is easy to understand that aoBkie added value it contains is

easier to understand if it contains no confusingtraalictions, e.g. due to errors. Thus,



the correctness of a BM can influence the undedstgnof BM users. However, if BMs
are modeled from top to bottom and by humans, aod contradictions may occur. If
a person other than the modeler takes a look antigel, he may be confused. A user
of the BM could fully or highly understand a companvalue creation. If the BM is
wrong, he may not trust the BM completely. In sumynéhe objectivity of BMs can
influence the understanding of users. And it i® asnceivable that the understanding
of users can have an influence on the accuracyhbjsattivity of users. This underlines
the need for a composite analysis of the objegtiaitd understanding of BMs. As a

consequence, | want to answer the following oveeséarch question (RQ):

RQ: Which design principles need to be followednicrease business model

objectivity and users’ business model comprehefision

In order to answer this question, | will use a dgesscience research (DSR)
approach, as already mentioned. This DSR projdttamtain three main cycles. Cycle
one will answer the question of an increased BMeadtjity and will therefore answer

the following sub research question (RQ1):

RQ1: Which design principles need to be followesugport data-driven business
modeling from information systems to increase thjeaivity of BMs?

The second design cycle is focusing on the compsabe aspects of BMs. The
main aim is to increase the users’ comprehensiam lmisiness model and to enable a
common communication platform, where users witlfiedént levels of BM experience

are included. Therefore, | answer the second reseprestion (RQ2):

RQ2: Which design principles need to be followedntyease users’ business

model comprehension?

The last cycle will have a look at both conceptd &meir interplay. It will be
shown, how both concepts will work and what relagioips and influences are existing.
The previous cycles had a separate focus on thectwoepts. This cycle will have a
focus at the interplay and relations of these cptscelhis will be finally included in a

BM analytics tool. In consequence, the third resleguestion (RQ3) is:

RQ3: How does a combination of design principlesease the objectivity and

comprehension of business models?
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These questions will be answered in the followirtapters. Therefore, the

following sub-chapter will give an overview of tleeshapters and the thesis.

1.5. Thesis Overview
As already mentioned, the DSR methodology, whicl & described later,
provides a structure of the project, which can aswe as a structure for this thesis.
This thesis overview is part chapter one which gives an introduction to the topic of
business modeling as well as current challengbsismess modeling. Identified are two
major challenges, which are a lack of BM objecyivaind comprehension. Therefore,
this chapter provides an introduction, shows thgsga current research and displays

the aims of this thesis. Furthermore, the resequelstions of this project are described.

This is followed bychapter two, which gives an introduction to the foundations
of business modeling and an overview about thee@laork. Important to know is that
this chapter provides all basic information, whishnecessary to understand the BM
concept and the related tools. The questions hewley “What are conceptual
foundations to understand the business model ctPicapd: “What does one need to
know about BMs”. In this second chapter, informatadbout BM theory is given as well
as information about the development of the BM tmigs. Additionally, it is shown,
how BMs work as a management concept, which BMstaoé existing and the state of
the art of BM artifacts through a comprehensiveréiture review. Thereby it is shown,
how the literature review was conducted, what wieeeresults as well as the impact on
BM research.

In chapter three, the design science research approach is descaribezldetailed,
as this is the overall methodology of this thesisgeneral, the DSR approach as a
method is described as well as the special instamti of the DSR method in this
chapter. This is followed by a methodological dggmn of the single parts of the DSR
stages. All in all, this thesis contains three DSRIles, which are described in this

chapter three.

As initiation of the DSR process and @sapter four, the problem awareness is
described. Next to the impact of the conductedditee review and the review of other

researchers, also explorative studies were donexebli, an overview of the cases is



11

provided and added to the results of the literataweew. Together, the impact on BM
research with special focus on the objectivity aathprehension is shown.

Chapter five provides then an overview of the first design scecycle. In this
cycle, the objectivity of BMs is in the focus. Rjrdhe requirements and design
principles for an increased BM objectivity are déssd. Next to this, a concrete
instantiation is presented, which shows the BM Apat 1.0, a BM Mining tool, as one
outcome of this cycle. This tool and the desigmgigles where thereby evaluated in

two evaluation rounds, which were also presented.

The insights of this first design cycle will alsofluencechapter six In this
chapter, the second design cycle is described,hMioicuses on the comprehension of
BMs. Again, related meta-requirements and designciples were formulated. The
concrete instantiation is an experimental tool,clihivas used in a lab experiment to
evaluate the design principles. Outcomes of thisigthe cycle are concrete tool
functionalities, which should help to increase aseomprehension of a BM.

In the last design cycle three @hapter seven both concepts of objectivity and
comprehension are combined and investigated. Th&-requirements and design
principles were updated and investigated for ieterices. Furthermore, they were
instantiated in one common tool: The BM Analyze0,2which can be used by
companies. To show the functionality of this tamlshow case was conducted, which

was solved with the tool.

The results of all three design cycles were thestudised inchapter eight
Thereby, the evaluation data, the field evaluattod the experimental results are
critically regarded. Finally, the overall researelsults were viewed in a more detailed

critical way.

The thesis closes witthapter nine. In this last chapter, a conclusion was drawn
and the theoretical, as well as the practical doumtion, was displayed. It finishes with
the limitation and future work and a last summairthe whole thesis.
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This thesis overview can be regarded comprehensinehe following figure.

[ Chapter 1: Introduction ]
¥

[ Chapter 2: Foundations and Related Work ]
¥

[ Chapter 3: Methodology J

b ¥ b

Chapter 4: Chapter 5: DSR Chapter 6: DSR
DSR Cycle 1 » Cycle 2
Problem Objectivity Comprehension

[ Chapter 7: DSR Cycle 3 Business Model Analyzer ]

¥

[ Chapter 8: Discussion ]
[ Chapter 9: Conclusion and Future Work ]

Figure 1: Overview of the Thesis

1.6. Summary

As seen, lots of research is done to provide dSeit&8M concepts for the
management. This should help decision makers twalstrategies easily and to keep
an overview of the current value creation. Howeegisting approaches face different
challenges as for instance the objectivity and aetmgnsion of BMs. In the case of the
objectivity, business modeling is often a manuptdown process, which is error-prone
and highly subjective. An increased objectivity sldo increase for example the
correctness of BMs. Data can support such a bottproreation of BMs and can be a
good alternative next to a single top-down appro&chombination of both, top-down
and bottom-up, might gain lots of possibilities aad increase in objectivity. Besides
this, also the comprehension of users is importéntBM should function as a
communication base. Furthermore, it should provate easy and understandable

overview of the value creation of a company. Thgrebmprehension is closely related
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to the quality of derived strategies. Only a goawlerstanding of BMs can help
decision makers to derive strategies correctlysThiectly influences the competitive
standing of an organization in the market. As alltesoncrete demands are an increase
of objectivity and comprehension of BMs. Therefaites thesis aims to increase the
objectivity and comprehension through a designnegaesearch project. As a base for
that serves the Business Model Canvas of Osterwaltt Pigneur (2010). This will be
used as a base for the concrete BM tool. This tostantiates the related design
principles for objectivity and comprehensions asdsuthe advantages and structure of
the Business Model Canvas. In the next chapteldsb@ishown, how this can be done
and what concrete functionalities are included.sTbhapter provided therefore an
introduction about the overall topic and showedy\ithis important to increase the
objectivity and comprehension of BMs. Furtherm@eomprehensive overview of the
thesis is given. The following chapter two will the@rovide information about the
foundations of BMs and related work.
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2. Foundations and Related Work

Business Model research is an interdisciplinaryeaesh field, looking at the
organizational structures, resources and theirtioels in a company and its
environment. In general, it is settled as a medi&etween the strategy and the
operational layer (Al-Debei and Avison 2010), shawrthe following figure. The BM
thereby forms the link between corporate strategg business processes through

building a common communication platform.

Business strategy

3

h 4

Business model

b

¥

Business process model

S~ ZOZ2Z0 -3
HZOZZ2 0~ >

Information Systems &
Technologies

Figure 2: Business model environment (based on Aldbei and Avison (2010, p. 371))

This alignment causes many important challengeswesearch is shifting from
a more functional and operational towards a stratggw (Wirtz 2011). One challenge
hereby is that these different views are strigtlyited and only little research is done to
overcome these borders. From the perspective ofsttaegy level, this raises the
guestion, how BMs can be more operational, for edamto function as a
communication platform. It is important for exeoas that their strategy is broken
down and understood by the operational layers,useckots of strategy decisions fail on
the implementation. On the other side, the opamatitayer with its activities need to
reflect the daily business practices. The quedtiereby is, how to use the operational
data to give the executives a short but meaninghd objective overview of the

situation? As a consequence, it is important to getroad overview of the
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conceptualization and related work, done in thédfef business modeling and also
looking at the history of current BM research.

Therefore, the first sub-section provides an owswof the theory of BMs. Next,
the history and development of the BM concept @aghin the second sub-section. The
following sub-chapter then shows the practical ofSBMs in organizations as well as
the view on BMs as a management concept. Closédyeck to this is the next sub-
section which gives an overview of the BM toolsttbaist today. Both sub-chapters
influence the literature review in the followinglsaections: At first, an overview of the
literature review is presented. Then provides amaew of the results, followed by the
resulting impacts on BM research is provided andlly summarized. The purpose of
this chapter is to provide a basic understanding\$ in research and practice.

2.1. Conceptual Background

To describe the BM concept, an abstract and simaglifiew is not sufficient
enough (Knyphausen-Aufsel3 and Meinhardt 20025 taiher an integrated BM view,
which is considering basis approaches next to @aowamlapproach of intersections
between the terms “business” and “models”. Theed#fit schools of thoughts are as
well combined as the different insights of BM resba Together, they build a holistic
BM definition. To get an overview of the differeBM views, this sub-chapter contains
the following information, represented in the feliag figure.

* Business Model concept

*  (Sub-) dimensions of
Business Models

* Aims of the Business Model
approach

* Strategic Levels of an
Organization

*  Business Goals related to
Business Models

Figure 3: Important Factors of Business Model Theoy

This sub-chapter should give important informatielated to the BM concept. It
is important to understand the different views dvisBand the dimensions, included in
the BM concepts.
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As already mentioned, although BMs and their digfins can differ enormously,
there are intersections, which nearly all BMs cor#talhese dimensions emerged in the
beginning of the BM concept as a strategic appraaxh are developed further. As a
result, four main dimensions with overall elevem slimensions exist, which are also
considered in the BMC (Alt and Zimmermann 2001;eDstlder and Pigneur 2010;
Wirtz 2011). These main and sub dimensions are showhe following (adapted from
Hamel (2002)):

Product/Service: The Business Model builds the architecture for pheducts and/or
services a company offers (Timmers 1998). Thesetreremain contributions for the
customer and essential for the value creation @frapany. The company has thereby
the chance to create superior customer valuetlea@ugh a low-cost product/service or
through differentiation (Afuah and Tucci 2003).

Customer Interface: The heart of any BM are customers, because wittimm, no
company can survive for long. The challenge of aganization is to demand the
different needs of customers or customer groupsa Assult, different sub-categories
are important for the understanding of the valueatton: The target customer, the
customer relationship and the channels to serveubl®mmer (Osterwalder and Pigneur
2010).

Infrastructure Management: The business model considers also important facibr

the infrastructure of a company. Related to theeahain of Porter (2001b), this “is the
set of activities which a firm performs, how it ft'sms them, and when it performs
them” (Afuah and Tucci 2003, pp. 3—4). This inclsiddl important key resources, key

activities and the key partnerships of an orgaromnat

Financial Aspects: This is related to the performance of the différelements of the
BM. As mentioned above, the set of activities ofaaganization is valued according
“how it performs them” (Afuah 2004, p. 9). As aulisa BM is also the “description of
the potential benefits for the various busineseraciand a description of the sources of
revenues” (Timmers 1998, p. 4). In special, thidudes the revenue and pricing, the
costs as well as the capital as three sub-chaistater

Further Aspects of BMs Depending on the level of the BM and the pastialv of the

value creation, also strategical aspects can playagor role as well as external
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conditions. Especially for BMs with a very abstracéw on the value creation in

relation to the whole industry, these aspectsraportant (Hedman and Kalling 2002).

* Revenue & Pricing
*  Costs
* Capital

* Target Customer
* Customer Relationship
*  Channels

Business
Model

* Key Resources
* Key Activities
* Key Partnerships

» Strategic Aspects
* External Conditions

Figure 4: The four BM dimension and its eleven sultimensions (according to Hamel (2002))

As it can be seen, the four dimensions and theeelsub dimensions shown in
the figure above are strictly combined with sevetafinitions of BMs of different
researchers. Each researcher put a special foctred®M and considers such a partial
model as important model or fact for their reseafalrthermore, one has to look at the
goals and the history of a (partial) BM to undarmdtés usage and meaning. Apart from
the BM definition, existing approaches try to aeleiea clear and transparent
representation of how a company creates value @€i2002; Akkermans and Gordijn
2003; Kley et al. 2011). In general, BM should daad mediation between strategic
and operational levels as shown above. Howevey, ¢hi# have a very abstract and
strategical view on the BM as mediator (Di Valenéinhal. 2012; Osterwalder et al.
2005). Different types of flow in BMs are identifieFlow of goods, representing the
way of products, ownership and risk; flow of infation as well as flow of funds
(Berman 1996; Rosenbloom 2012). If one considerighd8Ms as part of a higher-
level BM, these three types of flow between différpartial models cause interaction

relations of the model and represent its developniéagretta 2002; Wirtz 2011).
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Regarding the BM dimensions, the categories “Keyivitees” and “Key Resources”
would build partial models, which have links betwesach other. This is because the
resources are used in the activities or at leaditeades the same questions of customer
relationship and revenue streams (Osterwalder agde&r 2010). The intention in
practice as well as in theory is to show the irdéoa of BM parts and the development
of the whole BM. Consequently, changes in enviromnaad the related development
could be regarded better (Wirtz 2011). In generat,only steady BMs are regarded in
BM theory, also BM changes are considered. Afterutitive changes in a company’s
environment (e.g. collapse of the “new economy” dap a BM innovation is
necessary, as Chesbrough (2006), Zott and Amit/ARQtt and Amit (2010), Johnson
et al. (2008) and Gambardella and McGahan (201pJoexd in their research. Their
work provides approaches for BM innovation and #&dapto new situations of
companies. The implementation of BM innovation irc@mpany should thereby be
done in a structured management process (Johnsdn2€08; Zott and Amit 2010). As
design elements, they propose information aboutflbtwe of goods, information and
funds and consider effects of activities in theowetion process (Zott and Amit 2007,
2010).

Next to this, it is important to know, that the ééwf BMs can differ. As a result, each
level can have different demands on BMs. This igartant for the understanding of the
literature review in the following, which is usirdjfferent BM levels as a base of
categorization. However, it is important to undanst the background between these
different levels. This is closely related to th&etent demands within an organization
and the environmental surrounding. After the breakd of the New Economy, Afuah
described four internal strategy levels and oneeresl level (Afuah 2004) of an
organization.

The lowest level is thkevel of relationship of an organization. Included herein is
the network character of a BM. The BM itself aslveal its elements are not separated,
but linked with internal and external elements. &sesult, this level investigates the
relationship between these elements. Furthermbeeptanagement of these relations
and the resulting activities are in the focus. Hadmand Kalling (2002, p. 113) state
that a BM is built of “causally related component¥hey stress additionally the

meaning of this view in dynamic changes of BMs,duse BMs have to be seen as a
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network. Changing the network at one point can hbsee effect on the other elements
(Osterwalder et al. 2005).

Next to this level, théunctional level exists, which is related to the value chain
of Porter (2001b) or at least of the different fiimcal areas. In such a functional area,
the strategic positioning of the value propositisriranslated into a concrete table of
actions. Strategic demands of the levels abovéranslated on this level into concrete
actions. Here, as well, it can be seen that theiMseries of activities that a company
carries out at the individual levels (Afuah and Gilg003; Afuah 2004).

Above the functional level, theusiness levekxists. In the focus of this level are
the different BMs of a company. Thereby, a compeay have more than one BM,
because the company can for example fulfill the alels of more than one market.
Each BM describes then the satisfaction of a custatamand in a specific market or of
a specific customer segment (Stahler 2002). Théigda increase the transparency of
the management of the different BMs (Wirtz 199%eDsalder and Pigneur 2010).

The highest internal level is tterporate level It defines the strategy how a
company operates on the market. Thereby, overaychirategies for the business
model(s) of a company are determined. Product micgedifferentiation as well as cost
leadership are only some examples for these sicategisions. Also the integration of
the business processes is important to achieveod igteraction between the different
possible BMs of a company. However, it is importémtnote that the whole value
creation of a company is not only the sum of tHg§ks (Afuah 2004). All BMs have to
stick to the overall goals and visions of the oigation. This stresses also the need of
BMs to function as the mediator of these stratelgimands and the business process
levels (Al-Debei et al. 2008).

Also important, but an external level is teevironmental level It results from
the value constellation character of a BM. The emment of a BM is not always
stable, but sometimes exposed to strong changeJeesbrough (2006)). Hedman and
Kalling (2002, p. 113) highlight hereby “the cogmé, cultural, learning and political
constraints on purely rational changes”. Thereftine, environment of a company is
also to be considered in order to decide on tha& cgrporate strategy and to define the
right set of value-added steps (Porter 2001b).

Related to these different strategy levels are aldferent goals of an

organization, which are described as the demandM§. This is linked to the
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dimensions of BMs and the fact that BMs can fuliilbre than one goal (Bieger et al.
2002). The overriding goal can be seen as ensuhagprofitability and continued
existence of the company. Regarding the BM as dat@detween the operational and
strategic level, subordinate goals are existindated to this, the important goals for
this thesis are characterized in the following fguOne has to add, that through
different views and demands more and differentgoah exist, too.

\
Overall Goal:
Ensuring the profitability and continued existence of the company.
4
f o \ [ . . . . . \
Describe The first objective is to describe and present the business
Business activities of a company. The business model can be used to
(_ Activities ]| explain the business concept. Mental business processes and
4 i s 7\ | models are presented graphically. The higher abstraction
Visualize L e
8 then helps the company to derive its decisions and to further
Business ; :
Activit develop its business models (Osterwalder 2004).
L ctivities | )
7 N I

The simplified representation of a business model presents

Reduction of
N the information of the entire company clearly, which leads to

Complexit
L plextty J)\a better basis for decisions (Bridgeland and Zahavi 2009). )
4 N
Integral Enabling of a long-term success-oriented orientation through
Comprehension potential identification and risk assessment through a holistic
9 )\ understanding (Eriksson and Penker 2000). )
4 N/ . ] . )
SWOT Internal and external potentials and risks have a major
Analysis influence on corporate decisions and must therefore be
9 ) {_identified (Debelak 2006). )
a4 N [ ] I
The key points of a change process must be guaranteed. In
Realization addition, all relevant aspects should be taken into account
9 ) \during implementation (Kagermann and Osterle 2007) )

Figure 5: Strategic demands on BMs (according to Hksson and Penker (2000), Osterwalder
(2004), Debelak (2006), Kagermann and Osterle (200 Bridgeland and Zahavi (2009))

Next to these strategic goals, BM approaches cansfmn different levels of an
organization, which are also important for therétare review in the following. One
main task of BMs is the description of all relevaspects of the value creation and its

proposition (Osterwalder and Pigneur 2010). Sonedjnthe relevant aspects cannot be
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regarded directly on the company level and a metailed view on a lower level is
important. This unique selling point can lay ingedific business unit or even on the
product or service level (Afuah and Tucci 2003). t0a other side, it can make sense to
regard the company in a more holistic view inclgdiime interactions between the
external factors. In this case it is necessaryaeeha look at the industry level (Wirtz
2011, 2013b). As a result, the BM artifacts carclassified according to the different

levels. The following table gives an overview oé ttriteria and the characteristics.

Level Characteristic

* Including external factors and environmental candig
Industry Level

(Porter 2001b)
(Afuah and Tucci 2003)

» Strategic Management Aspects
* Overview of the surroundings of the company, bsbal

internal aspects

e Excluding environmental conditions, but selected

external factors (customers, suppliers) are incdude
Company Level

(Afuah 2004)
(Wirtz 2011, 2013b)

+ Contains three essential factors:
o Resources
0 Activities

o Market Positioning

* For large or complex companies, a look on business
Business Unit Level units makes more sense
(Afuah 2004) * Focus on the function of one or more business @miths

their value proposition

Product/Service Level | » Direct focus on the offered product and/or service
(Wirtz 2011) » Different segments of the value creation are regghrd

(Ding et al. 2014) » The profitability of an organization can be viewed

Table 1: Business Model Levels and their Charactestics

Depending on the application context of the BMfacti, the appropriate level has to be
selected. For a classification of the BM artifacilso the objectives of the BMs are
important. Bieger and Ruegg-Stirm (2002) descrigatedimensions of BM goals.

They also mention that these dimensions are niotlgtseparated. So it is possible that
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a BM artifact is fulfilling more than one dimensioHowever, this also implies the
challenge of various interpretations. This is beseadifferent use cases are thinkable,
which leads to misunderstandings (Wirtz 2011). Mihetess, Bieger and Ruegg-Stirm
(2002) found similarities in the structure of BMedawere able to formulate eight

dimensions of BM objectives, shown in the followitadple.

Business Model Objectives
Organizational Concept Competence Configuration
Cooperation Concept Revenue Concept
Coordination Concept Performance Concept
Concept of Growths Communication Concept

Table 2: Business Model Objectives (according to Bger and Riegg-Stirm (2002))

These eight dimensions imply the objectives ofBMe approaches. In addition to
these eight dimensions, there are also other aplpesaexisting (e.g. Osterwalder and
Pigneur (2010)). In general, these approaches widrgr improve the configuration of
the relations or of the single resources and coemges (Bieger and Ruegg-Stirm

2002; Wirtz 2011). Also different activities or nsemes of BMs can be derived.

Existing BM research describe six procedural dbjes, which should fulfill
procedural objectives (e.g. Osterwalder (2004))esehobjectives are shown in the

following and are also used in the following litena review as classification criteria.

Activity Description

Describing Business Activities| « Concrete and full description of business
(Osterwalder and Pigneur 201p) activities
e Especially focusing on the activities on

company and lower levels
e Mental processes and interactivities are

described
» Consolidation of information on management

level
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Visualize Business Activities
(Wirtz 2013b)

(Osterwalder and Pigneur 201

3)

Business activities can (but not necessarily n
to) be visualized.
Support of the decision making process

Graphical representation possible

BM Realization

(Kagermann and Osterle 2007

)

For BM reconfiguration or after disruptiv
changes
Overview of relevant change process factors

Support implementation of the new BM

SWOT Analysis

(Debelak 2006)

Internal and external focus on potential of
organization

Representation of chances and risks as exts
factors

Internal factors are the strength and weaknes

eed

e

the

arnal

SEeS

Supporting Holistic View

(Eriksson and Penker 2000)

Comprehensive overview of different decisi
making scenarios

Support potential identification

on

Reduce Complexity

(Bridgeland and Zahavi 2009

Support of strategic management level
Abstract information necessary about:

0 Processes
o Competences
o Resources
o Finance

o Competition

Reduction of complexity through an aggregated

view

Table 3: Activities of Business Models

Again, BMs can fulfil more than one of these BMtiaities. All these

characterizations are closely related to BMs, ef/eome of them also can be used to

categorize other approaches. In general, it madesesto divide the degree of the tool
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according to its instantiation and the positionaoscale between a theoretical construct
and practical artifact type. This classificatiorosld show the degree of applicability. A
construct is a more theoretical and abstract attifevhile of course a tool is very
practical and well instantiated. In between arentfoglels and the methods. A method is
also practical and easy to implement, but not rezzdg implemented yet. A model is
between construct and method and rather theoretidgehted, but offers a good
overview of the individual elements, which can thHsn formulated as a method and
instantiated as a tool. Each paper can only begrmegi to one instantiation. The
following figure gives a short overview of the diegterms and the degree of
instantiation. One has to add that this figureee8 only an order of the terms, but does
not give a detailed value of the degree for eaoh.téds an example, a tool is not twice

as practical instantiated than a method, it hag amligher degree of instantiation.

Construct Model Method Tool
< ! . ! . ! . ! >
Theoretical > Practical
Artifact Artifact

Figure 6: Degree of Instantiation of the BM Artifacts

To sum it up, the term “Business Model” is not e&syunderstand. A narrow
view can hereby give a first but very abstract us@ading of the term BM. However,
only with a deeper focus on the various definitiohd8Ms and all influencing factors,
one can get an understanding of the conceptualdfdions. Closely related to the
conceptual foundations of BMs is also the develapnoé the BM construct, which is

shown in the following sub-section.

2.2. Development of the BM Construct
Business Models have a long tradition as term in BMnagement theory,
although the independent BM concept was precedeallbgg conceptualization phase.
BMs as management concept, especially with a gitafecus, needs knowledge of the
origin of the BM term. For that, this sub-chaptell give an overview of the historical
development of the BM concept and will then predbree classifications of these BM

concepts.
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The development of the BM concept is often clodelited to the so called “New
Economy” of the period between 1998 and 2001 (W2@43b). However, the term
“Business Model” is much older and goes back toyeéer 1957 as a scientific concept
(Osterwalder et al. 2005). However, the use of tig is very unspecific and there is
no common research emphasis at that time. Theorgah of the concept goes back to
the 1970s and was mainly used in information teldgyresearch (Zollenkop 2006).
As a result, the term “Business Model” was usddthié 1990s mainly to describe a
landscape of systems in an organization (Ghaziadi\4entresca 2005). This means
that the origin of the BM concept was mainly diéfetiated from information modeling
theory, which is focusing on the information flous enterprises (Deelmann 2007).
This is important, because the increasing intdregtformation technology in practice
also pushed the BM concept in the first years ef 1890s. More and more research
streams influenced thereby the BM concept. The kstieaugh of the BM concept
came with the establishing of the internet. Throtitgt, the BM concept moved from
describing the landscape of systems in an orgaoiz&dwards the focus to describe the
whole organization. However, not only in practiakso in research “business modeling”
was of growing interest. Since 1995, a strong gngwiumber of publications in the
area of BMs is observable (Wirtz 2011). Although BM concept was used in practice
and theory very often, no common BM definition waanded (Magretta 2002). With
the demise of the New Economy at the end of 200€,understanding of business
models also changed. The significance of the basineodel changed from a universal
term to one focusing on organizations. Two new ept&emerged: An organizational-
theoretical approach (since 1995), focusing ondugl an organization and a strategic
management approach to lead an organization @0@0). The BM concept as strategic
management approach was mainly focusing on strategporate structuring, business
model innovation and value creation (Zollenkop 2006 the early years, the focus of
research was mainly on developing the theory of BMB a strategic view. Around the
year 2010, the use of BMs as strategic managemamtept emerged and with it
artifacts that should support managers of strateganagement (Osterwalder and
Pigneur 2010). More and more decision makers utmtshat BMs can be a helpful
tool to support strategic management decisiondl. t8tday, the BM concept is very
famous if one has a look at the number of new pabbns in this field. Although the

BM concept has a long history, the role of BMs astrategic management concept is
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quite young and still lots of research potentiabissting (Ebel et al. 2016). Thereby, the
single BM concept approaches are not just existoemeath each other. They
furthermore influence each other and especially history of BM as technology

oriented approach characterizes the differentiatedanizational and strategic
approaches. Therefore, | will provide a closer ladkthe three approaches. In the
following figure, the history of the three approashs conflated.
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Figure 7: Overview of the history of the BM approades (according to Wirtz (2011, p. 20))

Technological BM approach:This approach is mainly characterized through the
modeling of the business especially in the eleatrbosiness. Not only the flow of data
also cost reduction is a main task of this apprdq@citienkop 2006). Thereby, the view
is strictly closed to the company with only someceptions to the industry. As
mentioned, this view also regards concepts of thetrenic business. As a result, this
approach targets to describe main aspects of dutrehic business. Later and with the
advent of the internet, the focus of this BM apptowas extended to the technological
aspects of presenting internet-based business modéth the modeling of the E-
business, the technological BM approach descrilme®peerative task of the system
modeling and is heavily characterized through fiameti aspects (Zollenkop 2006).
Through the changed market and competition conditioith the emerge of the E-
business, traditional business concepts were aosfierable to the internet. Thus the
task of the BMs changed from the presentation sfesg-relevant aspects to the first
steps of modeling the new business idea for e-basi(Wirtz 2013b). The most

important representatives of this approach are gnodiners Timmers (1998), Hedman
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and Kalling (2002) as well as Afuah and Tucci (200Brom this point, the two
mentioned new approaches emerged and coexisted toettie technological BM
approach (Wirtz 2011).

Organizational BM approach: This is one of the two approaches, which
emerged out of the technological approach. In eshtto the strategic approach, this
approach emerged around the year 1990 before &b df the New Economy. The
focus of this approach is mainly on the differeattp and aspects of an organization
and the relations. This means a representatioheoétchitecture of an organization and
contains central elements like the design of thgawization, the centralization of
decisions as well as human resources planning €keD et al. 2008). The overall
corporate design determines the size and type ofposition of various units. In
contrast, both horizontal and vertical shifts o$pensibility will be investigated in
decision centralization. In job planning, requiremerofiles are defined for the
corresponding roles in an organization (Wirtz 201ihis context, a holistic corporate
structure and a general understanding of learniagakso defined. Finally, interaction
paths as well as planning and control systems ige&l fin the connection structures
(Wirtz 2013b). The most important representativethis organizational approach are
among others Treacy and Wiersema (1997), LindeiGardrell (2000) and Tikkanen et
al. (2005).

Strategic BM approach: The youngest of the three approaches is the gitate
approach, which emerged around the year 2000 (WA€t3b). Chandler (1962)
recognised at a very early stage that the conckeptrategy is closely linked to the
administrative structure of a company. In his wohe describes how strategic
considerations are reflected in the corporate &iracand thus links the strategic and
organizational basic approach at a very early stBgeause of the close connection to
the organizational approach this strategic appreacérged at nearly the same time like
the organizational one. Nevertheless, the viewedifffrom the pure organizational
approach. Not only through a more general viewtaedocus on industry-wide aspects
compared to a closed view of the company does titaegic approach seem to be
suitable for a business model management concepstaplishing a link between the
business models and the strategy. The broad pérspexf the approach also takes

competition components into account. Innovatiomsaso increasingly being addressed
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in this thematic area, which can also be seen &ssic approach (Hamel 2002).
Furthermore, the value creation logic, the valueegation by different actors as well as
the meta core competencies within the dynamic dhjed of a company are essential
factors of this strategic approach (Wirtz 2013)e Tmost important representatives of
this strategic approach are next to others Ham@04p Magretta (2002) as well as
Afuah (2004).

As it can be seen, over the last 70 years, diftdsdh approaches emerged, which
all have a special focus. The selection of onéhisf approach is depending on the field
of application. For this work, the most importappeoach is the strategic BM approach,
which is reflected for example in the Business Md@iEnvas. The next sub-section will

then have a closer look on BMs in organizations.

2.3. Business Models in Organizations

Over the years, business models have evolved fltmwiag small aspects of a
business to an integrated management concept.npiementation of such a business
model approach can lead to a company's successer{@fier and Pigneur 2010).
Therefore, not only a strong growth of the businessdel concept can be seen in
theory, but also increasingly in practice. Onelad teasons for this is that a business
model can raise entrepreneurial questions andesigdk to an abstract level so that they
can be dealt with quickly and easily. Thus, busnesdels also become an integrated
management approach for the achievement of cospogatls (Magretta 2002).
However, business models are not just part of apamyis strategy configuration and
need to fit into the other parts of an organizalosystem. BMs are furthermore a
connector between different parts and cross-funatielements (Al-Debei and Avison
2010). An important factor for understanding thesations and the different elements,
visual representations can help to increase corepsitin. As a result, an overview of

the visual representation of BMs in organizatiangiven in the following.
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Visual Representation of Business Models

When considering the value generation of a compaagp a concrete
visualization is in the foreground. Some approadrestherefore developed in a way
that they are easy to be filled out and understaledeapidly like the BMC (e.g.
Osterwalder and Pigneur (2010)). However, also inantive BM approaches are
existing, which should give a very detailed view the value creation and can be
extended through other dimensions like businessesses or environmental details
(Lindgren and Rasmussen 2013). In general, key exlgsnsuch as a superordinate
corporate design, decision centralization or cotingcstructures can be represented,
which is reminiscent of the functional roots of thasiness model approach (Al-Debei
et al. 2008). During the development of BMs as anag@ment tool (and before) a
number of BM representations emerged, serving reiffie purposes and domains in
management’s business modeling, like the “stratbg&ness model ontology” (Samauvi
et al. 2009) or the “causal loop diagram” (Casadgddasanell and Ricart 2010). One
reason for managers using such visual BM represensaare the benefits for the
organization like an enhanced understanding or@sranon communication platform.
This is because visual representations can helpl@démm different backgrounds, like
developers and managers to communicate about the $apic in a way that each
participant understands the subject (Osterwaldexd.e2005). Akkermans and Gordijn
(2003) argue additionally that such a common basmderstanding of all stakeholders
allows for an increased accuracy of the analysisaof organization’s potential
profitability and builds a base for requirement iaegring. Regarding an organization
not as static but as a dynamic system, a visuakseptation can also gain benefits.
Through the visualization it is possible to “expeent” with the model and simulate
different possibilities of future business modeGh¢sbrough 2010; Tauscher and
Abdelkafi 2017).

Over time, the number of representations grows satblars started to classify
them along different criteria. For example Kundisthal. (2012) proposed a holistic
classification framework to structure these visuapresentations. Tauscher and
Abdelkafi (2017) also present cognitive aspectsBigr representations with limitations
to organizations in dynamic changes. They foundtioat existing BM representations

differ in the terms of the concept of the BM, tlppeoach for representation of the BM
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as well as the notational elements and the termgyo(Tauscher and Abdelkafi 2017).
Exemplarily, some representations of (partial) Bisl the value creation are shown as

an illustration in the following figure.
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Figure 8: Examples of Business Model Representatisr{Beha et al. 2015)

Again, these representations have common elementerms of the lenses
through which these BMs can be viewed. The focusaoBM is always on an
organization in relation to the degree of abstocof the BM (e.g. industry, company
or business unit level). Closely linked to thisaiso the single view on BMs. This
means that BMs are viewed from a certain pointaligihe focus of the organization
or its partners (e.g. consulting) on the value toveaof the organization in a kind of
self-affirmation. This shows additionally that thigew is very subjective and biased.
This is not only a challenge from the top-down vjidwt also from a bottom-up view,
which is still focusing on internal or organizatsdnnformation and therefore looking
through the lens of the organization. In genetad,dlement view on the organization is
enlarged through a causal and a transactional {Aiéwscher and Abdelkafi 2017). This
increases the scope of the business towards amobstic view (Zollenkop 2006). On
the one side, these common elements can be seehugge limitation of BMs, because
the single view can mislead to a self-righteouseptance that the business is running
well. This is because filling out for example th#8 is based on the knowledge and
the intention of the modeler (Osterwalder and Rigr910). On the other hand, these
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abstractions and boundaries are important to getick and easy overview of the own
value creation. This also describes the focus ofsBdd a management tool and the
included specific views. Using a BM as a managenaoltmeans, one has a common
target to fulfill, which is described on a high &\as the ensuring the profitability and
thus the survival of a company in competition (Mg 2002). Therefore, the BM
approach and its representations focus on sevgpaktts of this overall target. Already
mentioned is the comprehensive view of the BM wtshbuld also support an integral
understanding of the value creation of a compamprésenting the aspects of the value
creation and the different interactions and flowes @ssential for a good comprehension
as well as a fast decision making for managersef@sider and Pigneur 2010). One
example is the representation of the value creatiothe Business Model Canvas of
Osterwalder and Pigneur (2010). Through this holisdmprehension, also advantages
and disadvantages can be identified much fasteigchwieads to a better use of the
potential of the organization (Linder and Cantr2000). On the other side, BM
representations and approaches should be easylérstend and should focus more on
the reduction of complexity (Bridgeland and Zah2009). This should also support the
fast understanding of the users and the suitala@bta management tool. Thereby, a too
high abstraction should be avoided. A focus onrmss activities can act as a suitable
possibility to sharpen the senses of the managerstie operational level. A
visualization that does justice to an appropriagrde of abstraction can also help here
(Osterwalder and Pigneur 2013). Approaches, wheghBMs not as a static approach
but as a dynamic representation of the curreng¢ sthin organization may include also
the view of relevant factors for these dynamic ¢femn This should ensure a suitable
adaption of the BM to the new environments (Kagemmand Osterle 2007). Combined
with the role of BMs in organizations, the followirsub-chapter will have a look how
exactly the BM functions as a management concepitganizations and what important
work is existing so far in order to be able to aase the BM concept.

2.4. Business Models as a Management Concept
With the emerging of World Wide Web and its useha mid of the 1990s, also
the BM concept gets an increasing popularity in thiege of management. Several
authors now propose to use BM concepts for the gemant of a company (e.g.
Osterwalder (2004)). In particular, the burstingled dotcom bubble in 2000 motivated
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scientists to question why some of the companiee w#ll successful and others failed
(Burkhart et al. 2012). With the emerging infornoatand communication technologies,
also new BM configurations are thinkable. This nplits the existing range and

numbers of different BMs enormously (Timmers 1998{erwalder 2004). The existing
BM concepts try to support a sharing of a commodeustanding of the value creation
of a company and to further develop them (Ostergrakt al. 2005; Burkhart et al.

2011). As a result, through the emerge of manyeckfit BM concepts, also many
different definitions for BMs arise. These definits vary over time due to different
points of view like in e-business, computer scienoéormation systems as well as
management (Timmers 1998). Although there is exgstsuch a huge number of
definitions for BMs, none of them results in a coomaescription, of what a BM really

is. This describes Porter as: “The definition obwasiness model is murky at best”
(Porter 2001a, p. 73). As a result, several authoch as Gordijn et al. (2000), Petrovic
et al. (2001) or Veit et al. (2014) introduce thewn definitions of BMs. Due to this

amount of definitions for BMs, | used the followidgfinition, which seems to be most
adequate for this thesis, as it shows the diffeflows of value creation and the

dependencies in a BM. The definition of Timmers9@pdefines a BM as:

“An architecture for the product, service and infmaition flows, including a
description of the various business actors andrtheies; and a description of the

potential benefits for the various actors; and dgson of the sources of revenue”.

To support the creation of BMs, research develapedh pageant of modeling
methods, representations and tools (Ebel et al6)200o represent BMs, scholars
developed more than twenty BM frameworks with déf@ purposes and in different
fields of study (Lambert 2010; Wirtz 2011). As anuwoon feature, all of these
frameworks have six key decision areas (Morrid.e2@05) and 17 different evaluation
criteria for the classification of the BMs (Burkhast al. 2011). Besides these BM
features, further aspects are existing and welkkstigated. Pateli and Giaglis (2004)
defined eight sub-domains for BMs, which are sgiisting in current literature as
research streams (see also Wirtz (2013b)). Onedsoizin shows the “definition” of
BM concepts and “the purpose, scope, and primagynehts of a business model”
(Pateli and Giaglis 2004, p. 306). The definitidrthee BM term additionally comprises

a delineation of the BM concept from others suclstaategy and business processes
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concepts (for example Timmers (1998) or Magrett@09)). Alt and Zimmermann
(2001) also proposed a component-based descriptiBiVi concepts. Another research
stream deals with classifying BMs in taxonomies.erBfiore, different criteria are
specified such as customer relationship or thangipolicy with the aim to assign the
BMs according to a typologies set (e.g. Veit et(2aD14)). The next sub-domain is
“‘conceptual models” which are exploring the relatio between the different
components (e.g. Gordijn et al. (2000)). The fifdsearch stream considers “design
methods and tools”. They are meant to support tiledBvelopment through the usage
of methods, standards, languages and softwareNegratidis et al. (2011)). Another
research stream in BM theory is focusing on “adwptactors”. These adoption factors
have either a positive or a negative effect onBhedevelopment. The factors are used
as criteria for orientation and not for assessimg ®iccess. This is in contrast to the
research stream “evaluation models”. These modelssed to evaluate BMs according
to viability, feasibility and profitability. As aesult, these evaluation models offer
criteria for an ex post analysis, while the merggmdoption factors provide criteria for
an ex ante analysis. Additionally, Hamel (2002)irtes several “questions to ask “ as
criteria for an evaluation in his BM concept. Tlaestl sub-domain is focusing on the
“‘change methodologies”. They take up the challemfeachieving a systematic
procedure for changing existing BMs or selectingvnenes e.g. to use innovative
technologies (e.g. Linder and Cantrell (2000)).e@galder et al. (2005) confirm these
eight sub-domains, as they present in their wogkatolutionary development of the
BM concept, which encompasses similar fields otaesh. Additionally, since 2012
and the increase of research in business modalimgyamagement method, the research

streams are more specified and lots of different&cepts emerged.
The Business Model Canvas

Among these BM concepts, the most well-known regregtion approach is the
“Business Model Canvas” (BMC) by Alexander Ostedkeal(2004). The BMC serves
two key purposes. First, the BMC structures a BN cbmpany in a standard and easy-
to-use template along key dimensions such as kepegra, activities, resources, value
propositions, customer relationships, channelsioocosr segments, as well as cost
structure and revenue streams. Included in the B&&value creation process, which
is based on the Value Chain of Porter (2001b). Vakie Chain is a linear approach
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and focused on single activities as well as patergdvantages of the market. The
following figure shows Porter's Value Chain and tietated primary and secondary

activities.
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Figure 9: Porter's Value Chain (Porter 2001b)

In the approach of Porter (2001b), the Value Clmidivided into two groups of
activities: “Primary” and “Secondary or Support i&ites”. The primary activities
show the process of generating revenue for a copngdre figure shows these primary
activities which are: “Inbound Logistics”, “Operatis”, “Outbound Logistics”,
“Marketing and Sales” and the fifth element “See’/icThese elements are not arranged
in an incidental way. Rather, the order is intenttedeflect the natural value creation
process of organizations (Wirtz 2011). These pnneativities are completed through
support activities, which are also called secondantyvities. These support activities
should reflect all activities that are necessargaoy out the primary activities (at least
in the long term). Thereby, these secondary ams/iare not directly enlisted in the
value creation process. However, they reflect @gmwation of the primary activities
and its elements as well as the whole value crea#s important factors of these
support activities, the following elements can la@ned according to Porter (2001b):
“Firm Infrastructure”, “Human Resource Managemetitgchnology Development” as
well as the “Procurement”. The Value Chain enabldesxample developing strategies
for competitive advantages. On the one side, a etiiye advantage can be created
through costs. Following this strategy, a comparestto outperform other companies
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through a cost leadership. On the other side, getitive advantage can also be created
through differentiation. Thereby, the offered prodand/or service differs from the
competitors supply significantly and implies a able degree of a unique position. This
is important to know, to understand that this VaCieain can function as a base for
different BM concepts and development. Also theiBess Model Canvas (Osterwalder
and Pigneur 2010) is based on the Value Chain.ebyerthe influence of the Value
Chain on BMs in general can be seen as very stitn@éuller-Stewens and Lechner
2005).

A central aspect of a company’s value creationhis tvalue creation logic”,
which shows all important value creation procegZest et al. 2011). This concept of
the value creation logic is based on the earlyifigsl of Normann and Ramirez (1993)
in their work: “From Value Chain to Value Constélea”. The focus here is on the
orientation of a market offering that is createdaicross-company network (Normann
and Ramirez 1993). This new approach with a valeaton focus achieved great
attention over the years and especially in theadlyementioned “new economy”
(Kagermann and Osterle 2007). This value consitiapproach has a specific view of
the enterprise architectures to describe the vataation process in more detail in is
therefore considered also in the BMC (Osterwalaer Rigneur 2010).

To support practitioners in using the BMC, Ostedeal and Pigneur (2010)
provide a set of guideline questions for each fieldhe BMC. Therefore, another
purpose of the BMC is to provide a moderation meétft the process of representing
the BM and to serve as a basis for discussion factpioners. The following figure
shows the mentioned BMC template and its diffecaégories.
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Figure 10: Business Model Canvas (Osterwalder andigheur 2010)

As it can be seen in the figure, the BMC contaime wlifferent categories, which
are described in the following. This descriptiontloé category is thereby based on the
book of Osterwalder and Pigneur (2010) named “BassrModel Generation”:

» Customer segments:To demand the different specific needs of eacle tgp
customer, these types can be separated and ctusteee groups by different
attributes. Based on this, decisions on which gsoofpcustomer should be served
(e.g. mass market vs. niche market) can be done.

* Value proposition: The creation of added value for the customer & riain
objective of any company. In this category, the pany's products and services are
described. Thereby, value can have a quantitagwg rice, performance or risk)
and qualitative view (e.g. customization, accesigjlor usability).

e Channels: Channels connect the different customer segmertis the value
proposition. A channel defines, how on organizatian reach a customer segment
to provide a service or deliver a product. Thesanokls can be internal in the
company (e.g. website, retail store), external uglo a partner channel (e.g.

wholesale distribution) or can be mixed dependingh® customer segment.
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» Customer relationships: For the different customer segments different kafd
relationships make sense. These can vary betwgmmsanal assistance and other
personal address or a self-service and highly aatiednmpersonal service.

* Revenue Streams:They include the various pricing mechanisms. Thme & to
discover that amount of money which different costo segments are willing to
pay for the value the company offers (e.g. licegsasset sale).

* Key resources:Important intellectual, physical, financial or humeesources for
the companies’ value creation is shown in thisgatg

« Key activities: This is similar to the category “Key Resourceshal activities are
represented here (e.g. production, supply chainagement, problem solving),
which are of high importance for the value creation

» Key partnerships: This can include competitors as well as non-coitgst but
also joint-ventures or buyer-supplier relationshilpsportant for the identification
of key partners are also their activities relatethe organization.

e Cost structure: This category summarizes all (important) costs,ictvhare

important for the value creation and occur at drnthe categories.

The introduction of Osterwalders ontology for BMs Osterwalder (2004) and
Osterwalder and Pigneur (2010) provided a widelsepted conceptual representation
for BMs. As in the past the concept of the balanesalecard was used for such long-
term strategy implementations (Bourne et al. 200&;reklit 2000; Speckbacher et al.
2003), Osterwalder extends the four dimensions it rdimensions in his BMC
(Osterwalder 2004). He and other researchers atsesfon ontologies to order relations
between the BM elements (Osterwalder 2004; Ostelevaét al. 2005; llayperuma
2007). With his ontology, he prepares the way foileav way of business modeling, as
his work is cited many hundreds of times (Lucasseal. 2012). As a result of this
success, researchers add further dimensions tcsfdram the flat canvas to a
multidimensional cube. Thus, the categories ofBMecanvas are rearranged in a way
that they reflect the interlinks and should intdia asupport the management in
implementing a strategy (Lindgren and Rasmusseb3)20his reflects the logic how
value is created more detailed but also with momdeting effort (Lindgren and
Rasmussen 2013). However, these approaches arby tmgardown approaches, as they

focus mainly on strategic dimensions and the viéthe decision makers (Osterwalder
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and Pigneur 2010). They admit that these views raoe always objective and
operational data gains lots of information aboutvh® company is really creating
money. Therefore, a bottom-up view should alsormuded. New technologies and
possibilities like business intelligence and dataing can extent the existing top-down

approach of Osterwalder (Veit et al. 2014).
Business Model Analytics

Due to the growing amount of data, simple datayamktechniques and systems
such as Manufacturing Execution Systems are regchgir limits. And the amount of
data collected and stored is growing at a phenohratea Individual industries, such as
the financial sector, have already considered tgci®s for managing these huge
amounts of data. However, these techniques arextumaiof statistical techniques and
file management tools (Brachman et al. 1996). énaburse of time, new generations of
techniques and tools have evolved to cope witlgihantic amount of data (Tsai 2013).
In the field of process modeling for example thare successful approaches and tools
existing that make it possible to analyze the haigunts of process data in order to
derive new insights (Gunther et al. 2008). For eplama process mining method can
detect an error in the process flow. The analySidata or data analytics is not a new
scientific phenomenon, but is practiced in différemeas of science and practice
(Fayyad 1996). Thereby, data analytics can be asenkind of “knowledge discovery”
in different databases and can be defined as ‘fatyawf activities for making sense of
data” (Brachman et al. 1996, p. 42).

In general, such a data analytic function can rdifferent goals. For this thesis,
two main goals are in the foreground: Discovery aedfication (Bose and van der
Aalst 2009). First of all, “verification” should heusers to confirm their assumptions
(Brachman et al. 1996). As an example, a user sannae, that “supplier A” is a key
partner in a BM. The analytics system can confinis by analyzing the related data.
“Discovery” in contrast should not verify existingnowledge, but should create new
knowledge for instance through finding new patte(man der Aalst et al. 2004).
Important thereby is, that an analytics model cigo &e descriptive in a way, that is
supports the comprehension of users (Brachman &886). This is closely related to
the aims of the thesis of an increased objecti@itgg comprehension. This means, that

an analytics tool has influence on objectivity aaimprehension both. Examples for
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such analytic methods are classifications or regpas, which can provide new
information about the amount of data. In generalated tools can be distinguished
between their level of specification and their fuiocality. Single-task tools are mainly
specific and focus on one data mining processistepder to discover new knowledge
(Brachman et al. 1996). Tools with multiple funcsoare often more generic and
contain a wide range of data analytic functionssudiization, data retrieval or
clustering are only some examples for typical fiorg of these analytic tools (van der
Aalst et al. 2004). These tools support more ofdae analysis process and simplify
embedding the discovered knowledge into an apphcathat the business user can
leverage. This is especially true for business riegl@nd related analytical functions

as it can be seen in the following chapters.

As a result, it can be seen that BM research ig various and more and more
research is done in this field, especially sinee ghift in 2010 towards a management
concept (Wirtz 2011). Besides theoretical researuh the investigation of definitions,
also lots of research was done in designing BMstaold frameworks. An overview of
this research will be given in the next sub-sectidfterwards, the literature review
about the current findings and the gaps in thetiegisesearch of the last years will be
presented.

2.5. Business Model Tools
In general, realizing a business model conceptBiMaool can for example support the
development of enterprise applications or the extadn and change of current business
processes in organizations (Gordijn et al. 200Qixtfermore, it can also foster the
communication between different departments liksifess and IT (Osterwalder et al.
2005). Through the increasing formalization of Bdgl the ability of the BM concept
to analyse the current value creation of a compBiv,tools are becoming more and
more in the focus of companies (Zott and Amit 200%) active system thereby can
easily determine the content, structure and govemmaof interactions of an
organization. Therefore, BM methods and relate¢stace often used in management to
understand and analyse the current way of the \akegtion of a company (Veit et al.
2014). Additionally, these concepts and tools dtenoused to support the strategical

decision-making (Osterwalder et al. 2005). More amate academic publications are
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thereby focusing on the BM concept and the implaaten in tools (Burkhart et al.
2012). However, there is still a huge gap in th@lementation of the existing BM
methods in concrete tools, as it will be showrhia following sub-section (see also Veit
et al. (2014)). As a result, the most conceptsidensnainly generic aspects and are in
general hold very generic instead of demandingstrigiuispecific questions. Today, the
BM concept defies strongly an easy conceptualinativeit et al. 2014). As
prerequisite for an adequate tool support of bwgsineodelling a theory-based
formalization and conceptualization is essentiaegde 2010). In the field of
representing knowledge about the value creatiorBMs, several approaches are
existing: Informal text approaches e.g. from Kshg007), structured text approaches
e.g. from Sosna et al. (2010), morphological BMrespntations e.g. from Kley et al.
(2011) or ad hoc graphical BM representations feagn Kinder (2002). Additionally,
authors like Akkermans and Gordijn (2003) defineaaaptual models and represent a
related semantic in a graphical representationgchvthiey call BM representation. The
advantage of such a morphological representatiothas BMs can be represented
consistent and traceable (Zott et al. 2011). Asomtgpic in BM research, a diverse
number of approaches is published (Kundisch et 28l12). Thereby, different
advantages like facilitating tasks, comprehensiod aommunication of BMs are
attributed (Osterwalder et al. 2005). Also BM Inaten (Chesbrough 2010) or
requirements for supporting information systemsobgl to these developments
(Eriksson and Penker 2000). In general, the exjstBM representations differ
immensely from each other and some of them evetramiot another one. Through a
further development of the existing BM represeptatipproaches, the BM research can
become more cumulative and theoretical BM resudtslwe transferred more easily into
practice which increased the success of businesieling in general (Veit et al. 2014).
Besides this, also morphological representatiores ra@cessary to support a tool
supported business modeling (Osterwalder et al5200he current status of the
available tools is limited to a narrow visualizatiand only provide rudimentary support
for controlling the financial aspects of BMs (exdegpare the e3-value editand the

Business Model Toolb&x One exception is the “Business Model Wizard6hjck has

! https://www.e3value.com/software/

2 https://omtoolbox.net/
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the functionality to integrate market data andoisble to evaluate a BM and the related
processes (Di Valentin et al. 2012). However, @tlls only use basic and rudimentary
functions, as mentioned above. Different tools défer greatly. What they have in
common are some similar elements (e.g. the sixdieeysion areas (Morris et al. 2005)
or the 17 evaluation criteria for classificationtbé BMs (Burkhart et al. 2011)). Also

similar dimensions are existing, as Al-Debei andsam (2010) describe:

(1) Value Propositions: It describes all offered prdaduor/and services of an
organization focusing on the customer groups (@stieler and Pigneur 2010).

(2) Value Architecture: This represents all core resesiras well as capabilities to
perform the necessary key activities to satisfyamer demands and offer all the
products and services (Timmers 1998).

(3) Value Network: It shows all relations between compand key partners as well
as stakeholders, represented in a network (Al-DabéiAvison 2010).

(4) Value Finance: Included are revenue streams, ¢asttsres, as well as pricing

methods of a company and the economic configurdfionmers 1998).

Although they have common elements, more than tweifferent BM frameworks
focusing on a wide range of purposes for the usage fields of studies (Lambert
2010). The situation changed with the introductidrontology for BMs by Alexander
Osterwalder (2004). Before this concept, mainly Ibla¢ganced scorecard was used for
long-term implementations of a company’s stratéggr(eklit 2000; Bourne et al. 2003;
Speckbacher et al. 2003). Osterwalder used thadedascorecard and extended its four
dimensions through five more dimensions and dewslgbe Business Model Canvas
(Osterwalder and Pigneur 2010). Next to him, otlesearchers focused on ontologies
with the goal to order the relations between the &®ments (Osterwalder et al. 2005;
llayperuma 2007). However, the BMC was the mostessful approach and represents
a new way of business modelling, as Alexander @stieler is cited many hundred
times (Lucassen et al. 2012). As a result, scisnise adding further dimensions to
transform the flat canvas into a multidimensionabe. For example, the categories of
the BMC will be rearranged to reflect the interknind, among other things, support

management in implementing a strategy (Lindgren Radmussen, 2013). BM tools,



42

which are using the cube approach are for exarhgléNEFFICS platforr#i or the tool

of “WDMBee*'. Both tools have a different view on the valueation of a company
and include role collaborations, value propositierchanges as well as activity
networks. This implicitly represents the logic, hawwompany creates value much more
detailed but on the cost for a higher modellingpeffLindgren and Rasmussen 2013).
The tool developers see herein the advantageng bie BMs closer to the operational
layer through the connection of different elemerftshe model. As mentioned, these
are only two examples for BM tools. Next to theseld, other representations focalize
on specific tasks and limit their view to this talgvel (Peters et al. 2015). These
representations are usually only suitable for dagertask and therefore difficult to
generalize. However, these extensions and improntsmare at the expense of
simplicity and transparency in contrast to the Bijiproach (Osterwalder and Pigneur
2010). But as soon as more demands are placed larsiness model than a quick
overview, for example the design of a new businesslel, the BMC is no longer
sufficient. Instead, other BM approaches are engstiwhich are very diverse. To
characterize them, the integrated BM componentstfV2013b) can help to categorize
the different approache$he components can be divided into three main osaitegy as they
are “strategic components”, “customer and markehpgmnents” as well as “value creation
components”. Mxt to these components, many business model tpalside a
monitoring feature. Craig Barrow (1990) defined at ©f guidelines for the
implementation of such information systems. He saclithereby on the aggregation of
data, which is highly relevant for monitoring kegrformance indicators (KPI) using
enterprise resource planning (ERP) system data.oDtiee most popular researchers of
monitoring is Stephen Few. In his work “InformatiDashboard Design: The effective
visual communication of data” he gives a compreiven®verview of dashboard
systems (Few 2006). In this book included is noly ahe history of information
dashboards, but also the characterization of eiffier monitoring tools, their
requirements and common mistakes for dashboard) (t@velopments. This is also
highly related to BM tools as some of them provalso some kind of monitoring

dashboard, at least in a broad view (e.g. Lindgaed Rasmussen (2013)). These

3 http://neffics.eu/platform/

4 https://vdmbee.com/work/value-management-platform/
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features can be enlarged through the work of Eokef2011). With his research he
covers the different aspects of dashboards anddbgibility to use them to improve the
performance of an organization. A special casdisfuse is the use in BMs. As a result,
these principles build a guideline for designing 8Mith monitoring features and are
often used not only for BMs, but in general forigasg dashboards. Smith describes
in the paper “Data Dashboard as Evaluation and &elseCommunication Tool” the
important purposes of designing dashboards as alltheir use (Smith 2013).
Additionally, she describes the developing proadsaformation dashboards, including

design requirements, the usability as well as dispkttings (Smith 2013).

Overall, the goal of the researchers is to monitagportant information of a
company. However, this important information does always lie on the presentation
plate. Often it is necessary to aggregate a hugrianof data to extract the important
information. With focus on information systems, ktgp(2011) provides a set of design
principles with a focus on data aggregation. AlsawFprovided another research
publication for data aggregation (Few 2013). In W@k he additionally tutors visual
design abilities that are necessary to develop avBti monitoring features. Next to
this, Salvadori (2009) gives an overview of thehtgcal possibilities for an automated
data analysis. In his description, such automat&td dnalyzing processes are often
related with an instrumentation and control. Asbasequence, a data acquisition in a
process control is normally accomplished througthoge observation at the pertaining
object or observation point (Salvadori et al. 2008)is reveals also the challenge of
different levels for the data acquisition. Normalllge levels close to the BM layer are
highly relevant. Sometimes it is also thinkablet tten data on a very operative level
(e.g. machine data if the machine is a key resgpuscemportant. For such a data
acquisition, Bahga and Madisetti (2012) describeh@r work “Analysing massive
machine-maintenance data in a computing cloud’dk@jlenges for the implementation
of a (BM) dashboard including machine data. Addilty, they provide several
solutions and exemplary approaches for such arysinabf machine data. One year
later, Spath looks next to others through the RSland analyzed the possibility for an
IT integration into an industrial production (Sp&®13). Through the widespread and
huge availability of technical infrastructure inetime of digitalization, lots of new

possibilities for analyzing tools emerge for indysind research both. Related tools for
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this thesis are shown in the following figure. hetfocus is the BMC, which is also
used as a base for this thesis. The BMC is a fudkgelopment of the value chain
(Porter 2001b). The BMC itself is a base for furtdevelopments like the BM Cube
(Lindgren and Rasmussen 2013). Next to concreté é@amples, also important
functionalities are shown in the figure. For a moognprehensive overview about all
tools, the following sections provide a tool categmtion of current research

approaches.

Tools Functionalities

Firm Infrastructure

Porters Value Chain » Value Chain modeling
» Value Chain analysis

Tool examples: » Value Chains for specific
* Edraw Max

\
\
\
\
industries
obound [ o | Owtbound | marketing | (o / *  Smart Draw .

Human resource management
Technology development

Procurement

logistics oghstics. | and soles Extended symbols for
comprehensive modeling

Business Model Canvas + BMC modeling
Tool examples: » Cooperative changing and
- + Canvanyzer sharing of BMCs
: Strategyzer » Strategy development
Y| 3 . » Patterns as support

Business Model Cube *  More detailed modeling

Tool examples: + Special focuses on
«  Neffics Platform strategy, cababilites etc.
*+ VDMBee * Reporting functions
LI » Dashboard capabilities

Figure 11. Business Model Canvas and related Tool&orter 2001b; Osterwalder and
Pigneur 2010; Lindgren and Rasmussen 2013)

All in all, one can see that not only research usibess modeling is various, but
also in the field of developing BM tools. Therelblye research lenses are not divided
equally, but are rather clustered at some speddificcs. The advantages for this are that
these specific topics are well researched and aneuse lots of knowledge, resulting
from these research areas to design for examplevan BM tool. Thereby, the
knowledge can not only be used for practical toblg, also build a strong theoretical
knowledge base. On the other side, and this casebe as great disadvantage, lots of
fields are only rarely researched. For example ¥e#l. (2014) as well as Ebel et al.
(2016) show this lack of research in their taxonpmkgich are made only some years
ago. This lack is existing still today, as | wilhav in the following sub-chapter with

another literature review about BM tools. As it dam seen there, still big gaps for
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research are existing and still the research isetyofocused on some special topics.
Through increasing globalization as well as ragidnging demands on the BMs of
organizations, adapting BMs or creating new onessgential for the survival of these
companies. Especially, concerning current trenkls digitization or trends of smart
factories, the developed approaches are too linotetbo far away of these current
topics. So the BM tool and in general the BM lack€onnecting the operational with
the strategical layer, as it will be one findingtbe next sub-chapter. Developing as
well as transforming a business model is very engiing for companies. As a
consequence, the literature review will shed light the topic of the state-of-the-art of
BM research. This literature review will have a @pe focus on the various types of
BM artifacts. The following sub-chapter will presem comprehensive and systematic
overview of the different BM artifacts and researfthdings including methods,
constructs and models as well as the concretentistians. The results will then be
used in this dissertation as a starting point nexnsights from practice. Furthermore,
these insights are used in a design science résepmroach to develop a business
model tool. In general, the insights can also bedusdependently as an agenda for
future research projects. The following sub-chapteill show, how this will help to
strengthen the IS view in current business modedisca theoretical contribution and
builds a base for future tool developments as etioad insight.

2.6. Literature Review: State-of-the-art in BM Artifacts

The previous sub-chapters give an overview of thstiag literature in business
modeling and supporting tools. Combined with theptar before, it gains a good
overview of this topic. Nevertheless, the questi@s raised, what is the state of the art
of current BM tools? This is important, becausetigh fast changing environmental
conditions and other external effects, companiesf@iced to adapt their BMs steadily
to new situations (Chesbrough 2006; Teece 20103 ddaption is important, because
it helps the companies to defend their current tmwsiin the market against other
competing organizations. This is why the currentlings of BM research and existing
BM artifacts are moving more and more into focusoifporate decision-makers. The
main focus is thereby the description of the vahueposition of a company through
BMs, as well as the related BM elements like kestrigas or customer groups and their

relations (Zott et al. 2011). The already mentioridédsiness Model Canvas of
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Osterwalder and Pigneur (2010) is only one exarfgsla well-known BM artifact. It is
not only used often as a paper-based possibiliesxribe a BM, but also instantiated
completely or as a base for a concrete tool (Liedgand Rasmussen 2013). Such
artifacts in business modeling are therefore ingrdr because the approaches of BMs
themselves are described as “tool of alignment-[&bei and Avison 2010, p. 374).
They combine the different levels of an organizatihich is important for example to
implement strategic decisions on the lower and mmperational company levels.
Additionally, related literature emphasizes the ami@nce of an artifact-centric BM
research (Ebel et al. 2016). Lots of research medo the past concerning the wide area
of business modeling. If one runs a key word seardiM artifact-centric publications
for example in the repository EbscoHost, it resultshousands of publications (e.g.
85.434 publications only for the key word “businessdel”).

However, currently no comprehensive overview isse&xg, which shows the
different types of artifacts of the last yearsedearch. Thereby, such an overview needs
a concrete structure to value the different apgreacHevner et al. distinguish between
the terms “concept”, “method”, “model”, and “instaion” (Hevner et al. 2004).
Moreover, beyond the different types of artifacts&e do not know much about the
specific intentions of artifacts, e.g. in relatitmthe specific BM objectives supported
and the specific capabilities they contain. In ttiepter, | want to shed light on the
existing artifacts for business modeling. This dtlowot only help to investigate the
existing situation, but also lead to further reshawvork as promising focal points of
research. The IS research is at the beginning arann which BMs are becoming a
focal topic. (Veit et al. 2014). Additionally, Ela®y and Pereira observed that IS
research is shifting from the process focus anddiémgn of IT artifacts towards a
holistic BM research with BM artifacts (El Sawy aimkreira 2013). Therefore, |
investigate the existing BM and value propositioetimods and tools of the past six
years with this literature review. This time perigdimited to six years, because only
during this time BMs are used as a strategical Gggayr for managers to represent the
value creation of a company (Wirtz 2011). BeforattlBMs were only seen as a more
functional or theoretical organizational approaety( Afuah (2004)) and focused less
on the demands of the strategic management. Tolgjteédnto this topic, | conduct a

systematic literature review using the approachefbster and Watson (2002). This
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approach is not only cited very often. It providdso an excellent structure for the
execution of such a literature review. | answerdhg the leading question for this

literature review:

“What is the state-of-the art in BM artifact resslaand how can BM artifacts be

classified in a taxonomy?”

| see this systematic literature research as pio@qias it has a wide focus on the
state of the art, e.g. in the area of business mpdad generally clearly informs the
investigation of particular topics. In this reviemdevelop a search strategy and define a
set of criteria for the selection of relevant stien papers. Furthermore, | create a
framework for the reporting and the analysis of thended papers. In this review, |

investigate the following aspects:

Existing knowledge about the BM atrtifacts.
Types of BM artifacts that are studied.
Classification of the BM atrtifacts.

A\

Specific skills, the BM artifacts offer.

These aspects should not only enable an overvieauoent artifacts and the
capabilities in the business model field. | warsbaio consider the different motivations
for the importance of doing research in this fieddiditionally, this should give some
suitable connecting factors for future researchgats. As a consequence, | use a step-
wise approach regarding these aspects. First,d thsesearch terms: “business model
OR value proposition model OR value constellaticdei” to find all relevant research
with the focus on business models as a specifiédeviaroposition or directly value
propositions as well as value constellation modeé&lss is directly connected to the
classification of BMs as a specification of valunstellation models as shown above.
For this review, | use the “EBSCO data base” bezaighe reason that it contains a
large amount of highly cited papers. This include® the leading IS journals (e.g. the
AIS Senior Scholars’ Basket of Eight) as well asifecence proceedings of the IS
discipline (e.g. the International Conference ofotmation Systems (ICIS) or the
European Conference of Information Systems (ECIS$¢xt to these large conferences
and journals, also some niche journals are includletecided for this, because it is
likely that these niche papers contain relevantlag with a very specific focus on a
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challenge. It is thinkable that such a specifiziBoh can be abstracted and is suitable
for a wider range of challenges in business modelBome of these papers would not
be submitted on a large conference for the rea$ats dnighly specification, but on

conferences with a clear and highly specified focus

This first combination of search terms results inuge amount of BM and value
proposition literature in general. As a resultalé to reduce the huge number of papers
through further key word combinations. As speataluis of this review, | want to shed
light especially in the area of BM artifacts. Aseault, the search term “artifact” and the
notation “artefact” make both sense. Next to theseds, also “tools” and “software”
are key words, which are promising to describenaplemented BM approach. Finally,
| also think that the term “method” describes agille approach in the field of business
modeling, which is indeed not implemented, but dsiia base for a possible BM
artifact. As a result, | include the second seatring part: “tool OR software OR
artefact OR method OR artifact”.

This combination of search strings reduces the amofbi papers increasingly.
However, still a high number of possible papersxssting. For that, | defined a third
part of search string, focusing on the strategeratter of BMs since 2012. Before the
year 2012, most of the BM approaches and the téseifihad a very functional
character (Timmers 1998; Afuah and Tucci 2003).yThere mostly a theoretical-
organizational concept (Linder and Cantrell 200Bkanen et al. 2005), with less focus
on supporting the management of a company to cohecstrategy and the operation
levels. Between 2010 and 2012, the importance ofsBi management tool with
strategic focus rises. One example of a strategicagement tool that was developed at
this time is the BMC, which has already been intieti and is widely recognized in
theory and practice as a suitable support toolnfanagers (Osterwalder and Pigneur
2013). Following this cognition, | added a thirdtp@ the search string. This includes
the terms “strategy” as well as “management” alp¥ahg search string part: “strategy

OR management”.

As a consequence, these three string parts dedalieve, should exclude all of
the papers with less relevance to BM artifactsaliynthe search string for the literature

review is the following:
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(business model OR value proposition model OR valusnstellation model)

AND (tool OR software OR artefact OR method OR artfact)

AND (strategy OR management)

Applying this search string in the EBSCOhost dasabkeads to 8.218 articles.
This seems to be quite a high number, but it stifitains papers, which are not written
in English and are published before 2012. As mestip the reference date “2012” is
important, because before BM literature and relatifiacts do not directly link to the
strategic management approach (Wirtz 2013b). Furtbee, the conditions for
companies changed, for example through the higrease of the amount of data and
related challenges. As a result, the approachestmmigt be suitable enough for the
current demands. Next to the language and the geather exclusion criterion is that
each paper is reviewed (which is the case e.qaumals like in the basket of eight). As
a consequence, | only look at peer-reviewed josrnaith available references in
English language. Altogether, these principles khaensure that only papers are
included, which guarantee a specific quality leves. a result, only 577 papers were
left, which is still a high number. After readiniget first papers, | found out that some
papers are grounded on the business process vkew describe for instance in the
title or abstract. This is, because business psasesan also be considered in BMs, for
example in the category “key activities” (Ostervaalcand Pigneur 2010). So these
papers refer their business process approachdw tBNl level, because they want to
have a holistic view. Though, this is not the vidwyant to consider in this review.
Therefore, | do a twostep hand sort method. Ag &tep, | scan all paper titles and
exclude that ones, which already reveal a proaeassf Through this first step, | could
already exclude around 300 papers. As second tslepemaining papers (around 250)
are scanned according to their abstract. Only gaéevant to this literature review, in
particular BM artifacts, are preserved. Througls #xclusion, only 80 papers are left
and have a relevance for the detailed investigatidhe literature review. This can be

seen in the following figure, as well as the oMezatlusion process.
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Figure 12: Overview of the Literature Review Proces

These remaining papers are in the focus of thesditire review. All papers are
read completely. | then decide, if the paper costauitable insights for BM artifacts as
well as their capabilities and if they are includedhe taxonomy. If it is the case, | rate
them according to different types, levels, goalsasures and capabilities according to
the approach of Nickerson et al. (2017). Theseedhfit categorization features are
described in the chapter before and build importassification categories for BMs
(Wirtz 2013b). As a result of this step, | couldlude more than 40 artifacts as well as

the related capabilities.

Since the purpose of this literature review is #@degorize the existing BM
artifacts and associated capabilities in relationdifferent dimensions, | perform
existing classifications and derive additional Istelquirements (according to Nickerson
et al. (2017)). In particular, | use existing défons for the different categorizations.
For the “level of artifact” | use next to othersuah and Tucci (2003) and for the
business model related “goals” of the artifact,ggieand Ruegg-Stirm (2002), which
also provide the “measures and activities” a BNfaut fulfills. As there are no suitable
categorizations for the BM artifact “capabilitiesl’,followed a different approach
according to Nickerson et al. (2017). Following hiethod, first one has to define
requirements for the capabilities of the BM artifacThese requirements should be on
the one side suitable enough to describe the etréfa detailed as possible. On the other
side, they should not be too specific, so thatapproach is eloquent enough but is
terminating. The result of this approach is a fitmlonomy of possible BM artifact
capabilities. Following this approach, | choosstfiive different papers randomly and

extract all BM capabilities, described in the papefhe result is a first term
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classification of the BM capabilities, which is ade for the next iterations (according to
Nickerson et al. (2017)). Using this base, | adeldther papers step by step. Thereby, |
compare the capabilities in the classification wilie ones described in the single
papers. If a capability is not in the list, | adda the classification. This leads to the
result that | get a classification list of all capaies of the around 40 papers, which is
also suitable to categorize future papers and #réfiacts according these capabilities.
The final classification list contains 13 terms,igthabstract the artifact capabilities of
the papers. 13 seem suitable, as they are not twh Bnd too detailed, so that further
paper can be categorized and the artifacts can dboepared among each other.
Furthermore, this number seems likely, as furtherkvof other researchers shed light to
the challenge that most of the artifacts only cavemall range of possible capabilities
(e.g. Veit et al. (2014)). On the other side, If8neseem not to be too less, so that the
list has not to be updated each time a new woguidished, because the capability is
not in the list yet. Important during the classation process is also that for example
synonyms are detected and classified correctly.s€quently, | pay high attention to
the comprehension of the different capabilitiegirtimeaning and the definition in the
papers. This is important, because there is ailiketl that two paper use disparate
terms with the same meaning. As a result, | trgltster these synonyms or terms with
a similar meaning very carefully. So | ensure thanly cluster terms, which are really
synonyms and describe the same capability. Additipn | classified the terms
according the common purposes “Modeling, Decisiap@®rt and Implementation
Support” of BMs (see also Osterwalder and Pign204Q) and Wirtz (2011)) to get a
better overview of the capabilities.

As | have already mentioned, | derive several dsiars for the artifacts of BMs,
similar to other approaches like Ebel et al. (2046)1 according to the process of
Webster and Watson (2002). In the foundations @nape dimensions are described.
These dimensions are used afterwards in the néxsettion to categorize the papers

and discuss the results.
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Results of the Literature Review

In the following, the results of the classificatiane represented and discussed
through morphological boxes. First | present thassification of the BM artifacts
according the defined criteria, without focusing tive detailed capabilities. These
capabilities are clustered in this first morphotadibox towards their overall aims:
“Modeling — Decision Support — Implementation SugtpoAs mentioned, a paper can
have capabilities of more than one category. Aftes first taxonomy, | present a
second morphological box with more details to timgle artifact capabilities, which |
derive from the approach of Nickerson et al. (20This is because the description of
the tool functionality is very broad and hardlydescribe in general. This will be shown

later. First, the following morphological box shdugive an overview of the BM

artifacts.

Characteristics Category

: Construct Model Method Tool
Artifact Type 27% 27% 19% 27%
. Industry Level Company Level B Unit Product
Level of Artifact 34% 40% 1% 15%
Organizational Coord.  Perform. Others
BM Goals Concept Concept Concept 43%
27% 15% 15% ’
. T Visualize
SWOT An: Holistic Vi Oth
BM Activities/Measures Analysis ousie VIEW  Activities 1S
31% 26% 24%
19%
. . Implement.
c i Modelling Decision Support
Artifact Capabilities 46% 33% Sl;l;l::)rt

Table 4: Morphological Box of BM artifacts

The morphological box shows a nearly equal distidou across the type of
artifacts. Only the type “method” has a lower numbiean the others. As described
above, no metric statements are possible, butandiyal scaled statements. This makes
it possible for all artifacts to have a high degodeimplementation with very little
difference, even with an equal distribution. Nekeless, it seems that only half of the
over 40 papers really contain an artifact with ghhimplementation degree. Around 54
percent, representing the *“constructs” and “modelsave a lower degree of

instantiation. So even at this point of the taxogpwne can say that there is a high



53

potential for research to develop more tools, beedhe demand seems to be very high
(see also Veit et al. (2014) and Ebel et al. (2D16)

In contrast to this, the level of artifacts showstrang focus on the high company
levels. The majority of the artifacts focus on ttanpany level (40%) as for example
the BMC does, too. On the second place, the ingiestel is (with 34%) strongly in the
focus of the BM artifacts. As mentioned, in thigwithe company view is enlarged
through external dimensions to get a holistic vi@mly around one quarter is focusing
on lower organizational levels. One reason for tais be that lover levels can be very
specific and therefore hardly to generalize ind@.tth is also thinkable that these levels
are covered through other tools and systems. Fampbe, an ERP system can give
adequately information on a product or service llexg. the number of sales. As these
levels are not in the main focus of the strategenagement, there is no need for
abstraction of this information, because the marsagé this levels are familiar with
these numbers and may have their own consolidatigthods. To sum it up, this can be
a hint that successful BM tools should focus marahe higher levels, as the research
interest lays here or at least the most paperpwskshed there. On the other side, this
may contain also a chance to develop an artifadherower levels to satisfy specific
demands of users from this stage.

Looking at the fulfillment of the BM goals, agailet numbers are equally
distributed, except the organizational concepthHaarth paper has the goal providing
an artifact supporting or representing the orgdimal concept. Thereby and in
contrast to the two previous exclusive criteriawtach an artifact may only be assigned
to one characteristic, BM artifacts can have mbesmtone objective. It is thinkable that
distribution is guided through the demands theykhéulfill. As the artifacts have also
a strong practical motivation to satisfy the densanfithe upper management, it seems
that these are the most concerns of strategy gddbeyears. Again, this reflects also the
challenges of globalization and digitization wilieir great organizational impacts.

Looking at BM activities, the SWOT analysis is thest integrated activity with
the highest percentage (31%). This is followedH®ydoal of supporting a holistic view
(26%) and visualize the BM activities (19%). Theghipercentage of the SWOT
analysis can be described possibly with the lef/eéh@ artifact on the one side. As many

approaches focus on a high company level, the Sva@alysis (or related methods,
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which value internal and external factors) seemiei@ssential. One reason for this is
that such SWOT analyzes are often used in higheragement levels to get a fast
overview of the strengths, weaknesses, opportgnael threats. This is also combined
with the holistic view. Also the holistic view cée described through the fact that most

of the artifacts are on a high company level, vgereh a holistic view is essential.

After all, artifact capabilities are again unevedigtributed, while more than one
classification of an artifact to one capabilitypisssible. AlImost half of the articles focus
on (business) modeling, while only a third focusdatision support and even less on
implementation support. Modeling at the first stageans just the representation of the
current value creation. This can be done graphizalalso other possibilities are used,
like the Business Model Canvas. This BMC approadsia table for the description of
the value creation. It is noteworthy that only adhof the artifacts focus on decision
support. As the mentioned challenges of globalratr digitization force companies to
adapt their BMs, a decision support can give safletythe decision makers and can
increase the likelihood of still being successfiven less tools focus on the
implementation support. A defined strategy is usgléf it is not fully and correctly
implemented. An implementation support function am artifact could help to
implement such a strategy on operational levelsit &an be seen, current (answered)
demands are mainly on the modeling focus and toadl slegree in the decision support
focus. This hardly contradicts existing literatuaad demands that warn against
underestimating current challenges (e.g. Wirtz 801 Spath (2013) or Bauernhansl|
(2014)).

In summary, the taxonomy on the one hand showsam @istribution of research
on the artifact type and the fulfillment of BM objares. On the other hand, the artifact
level and the activities as well as the artifagiatalities are not evenly distributed. This
does not mean per se that there is a lack of &sean the parts with a lower
percentage. It may also be conceivable that thads pre less "important” to explore
and that research should focus more on the othes. gdowever, in view of current
trends and the faster changes in environments omati above as well as the
corresponding adaptation of BMs (Chesbrough 20@g&cé& 2010), there is a lack of
research in at least some areas. The most diversthit development of changing

environments are artifact capabilities. Only a dhand less than a quarter of the
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research focuses on decision support and implet@mtsupport, which should be the
focus to challenge these trends. For BM activitieiss means that BM implementation
should be given greater focus, too. Only three mapave dealt with this topic so far.
Last but not least, according to the demand of ¥edl. (2014) more artifacts have to
be implemented in tools. These tools should helmagars and in general decision
makers to successfully adapt their BM to the nemuenstances. This could be a
response to the fact that the majority only useBNEC, which is good for representing
the current BM of a company (Osterwalder and Pigra€10, 2013), but does neither

provide a decision nor an implementation suppotiisTcan also be seen in the

following morphological box, which shows the dibtrtion for each skill.

Capability Class Capability

Potential Monitoring/ Analysis/ Others
Modeling Identification Visualization Validation 19%
34% 24% 23% ’
» Optimization Planning LETE .
Decision Support 0 o Innovation Management
34% 32%
18% 16%
o . Change : :
. Factor Utilisation Implementation Simulation
Implementation Support T o Manilgf/ineut 13%

Table 5: Morphological Box of the Artifact Capabilities of Business Models

As the previous morphological box showed, the cdipab of BMs are not
distributed equally. This morphological box showsrendetails about the capabilities. It
can be seen again that even the single capabiitieach group are not divided equally.
Looking at the first class "Modeling", most of therk concentrates on identifying and
monitoring potential and on analysis. In terms df Bdaptation or innovation, these are
good prerequisites for maintaining a company'sistgtio as a starting position. In this
context, a good decision-making support would biaénsearch for the right strategy for
BM adaptation. And the morphological boxes seeraujgport these trends: About one
third concentrates either on optimization or omplag. Half of the rest is focused on
BM innovation and risk management. These skillsmfoa good base for BM
adaptations. However, looking at the absolute &guthere are only 25 papers in 2012-
2018, which are an artifact for decision supponerk fewer papers (16) focus on
implementation support and of these only one tlindthe implementation process

itself. Most papers look at factor utilization amaly 13% focus on change management
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or simulation. So if one defines an adaptatiomanvation process as: "Analysis of the
status quo (modeling) - Define target state (denisupport) - Transform current BM
into target BM (implementation support)”, the fisbcess step is well researched and
good artifacts exist. However, BM lacks the researc find a good strategy and the

support of an artifact as well as the transfornmatmthe goal.

However, the results of this study must be inegd with some limitations in
mind. First, | interpret the BM concept as a sgggter management concept (Wirtz
2013b). Therefore, | have set a time frame betw2@l? and 2018. Of course, it is
conceivable that there will be further work focugsion strategic management and thus
also on artifacts. Nevertheless, | assume thatethalts on this limitation will be highly
valid, as the vast majority of articles focusing Bils will be published as a strategic
management concept after 2012 (e.g. Ebel et all6j20Secondly, the focus of this
work was on BM artifacts. It is also conceivablattthere may be other articles that
offer a solution to these requirements without nogmhg software, tools, artifacts or
models. Third, the presented artifact capabilities based exclusively on the articles of
this taxonomy. Therefore, it is conceivable thadifdnal capabilities are not covered
by this taxonomy. As a result, there may be a rieedapabilities that are not included
in the taxonomy but are of high interest in theang practice. Finally, a taxonomy is
not perfect and has subjective insights (Nickersbal. 2017). It can only be useful at
best. Not every dimension of the taxonomy is ratéwa every artifact and more than
one categorization is suitable for some artifa€tserefore, it offers only one direction
in which future research can lead. All in all, tfesults have a great impact on current
BM research, as it will be shown in the followingcton. This impact is not only
reason for me, to develop an own BM artifact, fécg®n the research gaps, it also can

provide some paths for future research of the BMroainity.

Impacts on the Thesis Project

Business modeling is of huge interest by theory padtice both. Especially for
the higher management levels of organizations,BNEeconcept is of great interest.
However, this taxonomy shows similar to other stadfe.g. Ebel et al. (2016)) that
there is still great potential for tool support. e many hundreds of papers | have
looked at, only about 40 papers offer an artifaet supports management in business

modeling. Maybe, more tools are existing in practidowever, this knowledge is not
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written down (and even not evaluated) so that reke@an build on it. Furthermore, the
existing artifacts are mostly related to aspectghefstatus quo of a company. This is
good for defining a starting position for BM adapis. However, neither the
transformation phase, nor the implementation phassupported adequately, as this
taxonomy shows. The question is, how companies wantmaster the growing
globalization and other fast changing demands ors BBM research may provide
therefore a huge potential and possibilities, bithout providing suitable artifacts. It
seems as the implementation of the knowledge &slg wwhich practice should fulfill.
This approach seems to fail, because practicelentharket seem to be at the threshold
of disruptive changes (Spath 2013; Bauernhans| 2@BMs and related artifacts can be
a key for these challenges. All relevant questicans be answered on an abstract level
using the BM concept. This means that BMs artifacé®m provide a structured
management tool for decision makers to achievaitms of the organization (Magretta
2002). Key for success is thereby the focus onstaswable business modeling. This
includes a diversification of the supply, enforcioigchanges as well as the realization
of innovations (Wirtz 2013b). Base for this is fbeus on relevant information through
an adequate abstraction. This means also thahagiglity of information is necessary.
Through this information, it is possible to suppa@hd to better understand a
transformation. This information can provide inggfor the status quo of a company.
Furthermore, it can help to define a suitable tastgte for the organization, as well as a
supervision of the overall transformation proce$bis gains the possibility for
companies to attract new customers or change theentuproduction of services
(Magretta 2002). Such changes on existing BMs areesasential part of BM
management and it helps to keep the market positimh answers the fast changing
demands (Linder and Cantrell 2000). It is trutht thearly each company is (occasional
heavily) adapting the BM to pay attention to tedbgaal changes or customer
demands (Wirtz 2011). Thereby, the following fastoplay a huge role:
“Sustainability”, “Factors of Success”, “Strategg\lopment”, “Adoption”, “Strategy
Realization” and the “Continuity between the diffiet company levels” (Linder and
Cantrell 2000; Magretta 2002; Wirtz 2011; Osterealdnd Pigneur 2013). But how are
these requirements met with current BM artifactsfe Titerature review as well as
related papers (e.g. Ebel et al. (2016)) showdhbt some of this factors are met, as it

can be seen in the following figure. With the catrapproaches, it is possible to keep a
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sustainable focus on the current value creationtandentify existing BM potentials
because the majority of the papers have a hohstiw and are on an abstract level.
However, they fail on strategy development, redilimaand adoption as they only can
provide a status quo of a company, but do not metfecision making or implementing
the defined strategy. As mentioned various timess, is essential for managers today,
as they have to pass great challenges (Spath 2@W@)d news is that existing
approaches support the continuity between the rdiitelevels to a certain, but high
degree. Decisive for that is the holistic view adlas that artifacts that are more on the

business unit or product and service level.

The result of this literature review shows essénpaint for my research.
Although the adoption of BMs as well as to strateglgted tasks as the implementation
are of great interest of the management (Spath)2@kssting artifacts are focusing
mainly on the visualization and validation of BMGreat strengths of the current
approach are in potential identification, whicheassential for an adequate strategy
definition. What is missing are features and cdjeds, which support the decision
making and the implementation. Additionally, notyofor BM research, it is important
that the right information with a high quality gdeintified and used (Wirtz 2013b). With
my research | would like to close these gaps byeldging a business model analysis
tool. How | will do this is described in the follamg chapter. In the next sub-section, |
will give a conclusion about the related work, therature review and the resulting

challenges.

2.7. Summary

As mentioned, the BM concept is very powerful ameh de used as mediator
between different company levels (Al-Debei and Awis2010). Therefore, it is
important to understand all influencing factorschirounds and foundations of BMs to
use them in a proper way. As different definitiaisBMs are existing (e.g. Timmers
(1998), Tikkanen et al. (2005) or Osterwalder argh&ur (2010)), BMs can be used in
a wide range of challenges of an organization. §isch a use it is important to
understand the theoretical background behind thecegu. Therefore, the different
theoretical views and dimensions, which are infaieg BMs, were described in the

first sub-chapter as well as the different BM sdhaand the business goals. As it is



59

important to understand the development of the Biistruct and its origin, the second
sub-chapter showed this development over time bhadlifferent functions BMs had.
This was continued by the meaning of BMs for orgations. Not only in theory, also
in practice BMs have great impact and are oftenl @sea strategic management concept
(Osterwalder and Pigneur 2010). The overall goaltheflse BMs is to secure the
profitability of an organization.

In general, the BM concept is very powerful espécias a management tool
(Magretta 2002). Especially, the Business Modelv@anof Osterwalder and Pigneur
(2010) became very famous for such a managemehintdbeory and practice both.
Many further developments are based on this appraad it is often used because of
its degree of abstraction and fast modeling pro¢esglgren and Rasmussen 2013).
Also some practical tools are using this approaidwever, BM research is not as far as
it could be, at least concerning the developmer@Mftools (Veit et al. 2014). Several
gaps exist for future research like the improvenasmt further development of existing
BM artifact approaches to business modeling. Nexthts and because there is little
work to support decision-making and implementatibevelopment of artifacts and in
particular tools from existing research to supptatision-making and implementation.
In summary, there is great potential in the fieldBM artifacts (Ebel et al. 2016) and
both practice and theory will benefit from the reafion of existing and new knowledge
in this field. In summary, suitable BM concepts aodls have to be found, so that
organizations can master new demands. This thesissfon an improvement on the
BMC through a design science research approadfelfollowing chapter, | will give

an overview of this design science research project
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3. Methodology

Increasing users’ comprehension and objectivitlls requires several aspects
as described in the previous sections. Lookinghatrhany facets of BMs, not only
technical aspects are important, also the usen ighe foreground. Due to that, the
research approach “Design Science Research (D&Rich is often used in IS research
iIs appropriate to find suitable requirements ansigie principles for a BM analytics
tool. The following chapter will provide an overwieof Design Science Research in
field of IS research. Following to this, the corer®SR project of this thesis will be
presented. Thereby included are the three DSR syEi@ally, this chapter concludes

with a summary.

3.1. Design Science Research in IS
Looking at Design Science Research as a researitifodyéts’ origins emerged in

the early 1990s and still great interest in theesgch approach is existing (Peffers et al.
2007). During this time Herbert Simon excelled las intellectual DSR pioneer (e.qg.
Walls et al. (1992), Gregor and Jones (2007)).isnwork, Simon (1996) proposed the
alignment of design science to consider and deterrfiiow a thing should be”, which
Is in contrast to the alignment of natural sciendeich is researching, “how a thing is”.
This approach of natural science is still suitdbleresearch disciplines like physics or
social studies. This orientation is based on the & discover and explain a
phenomenon (e.g. gravity) and the related influzgpéactors (March and Smith 1995).
In contrast to this, DSR has the focus on the dgmént of an artifact. Having the
roots in engineering, one can say that the DSRtagrts such an artifact (livari 2007).
In contrast to the approach of natural science, R®#s to solve a problem and does
not have the claim to understand or to descridél@vner et al. 2004). Furthermore,
DSR is using a cyclical approach (Vaishnavi anddfler 2015). This can also be seen
as engineering, since the PDCA (plan-do-check-axt)Deming cycle functions
similarly in principle and is widely used in prasgitoday (Deming 1982). In his work a
continuous improvement process for the quality rgan@ent is described. This can be
seen similar to the DSR approach. The DSR appr@acts not only to produce
knowledge about tasks and providing suitable atsfaThe goal of DSR is also to
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evaluate the artifact and improve it (March and t8mi995; Vaishnavi and Kuechler

2015). Proportional to the interest of the IS rese@ommunity, the DSR approach was
changed several times. For example Nunamaker €1L200) propose a process with

five stages: In the first stage, the researcheuldhoreate a concept for the planned
system. As step two, the architecture of the sysgbould be constructed. Stage three
proposes the analyzing and the prototyping, closelynected to stage four: Building

the desired system. As last step, the evaluatigheo§ystem is in the foreground. These
steps are closely related to each other and shmulgerformed in an iterative process
(Nunamaker et al. 1990).

As already mentioned, the claim of DSR is not (pdyprecisely determine and
explain a certain phenomenon. At the same timedselting design theories of an DSR
project are of a predictive nature (Gregor and d@7). This is because they provide
recommendations for creating a feasible and effectlesign process (Walls et al.
1992). Furthermore, a DSR project can provide iations at many different
contribution levels for practice as well as for ttesearch association. This is also
recognized by Gregor and Hevner (2013). As a rethely developed a framework for
DSR knowledge contributions. Along the innovativenehey decide between four
stages: An (1)invention is providing a new solution for a new problem. (2)
Improvementsre providing a new solution for a confessed problan (3) exaptation
is the other way round and is adapting a knowntgsluon new problems. Last and
with lowest innovativeness is a (#utine desigrproviding a solution for a confessed
problem, which is already known. As it can be sedbe, four stages are arranged
according to their innovativeness. Naturally, inv@ms have the highest likelyhood to
extend the existing knowledge through related tesuh contrast to this, a routine
design does not provide that much amount of newwledge and should therefore be

avoided (Gregor and Hevner 2013).

Next to this level of contribution, also differecdmponents of a design theory
should be considered. Walls et al. (1992) alreafindd in the early years of DSR a set
of components, if a researcher wants to delivehesrty as an outcome of the DSR
project. If ones defines a target class to whidesign theory is applying to it is called
“meta-requirement”. One talks of a “meta designaif artifact class is fulfilling these

meta requirements. Next to this, “kernel theorieah help for defining the problem.
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And last, a set of “testable hypotheses” of thagietheory can be proofed through a
suitable evaluation (Walls et al. 1992). The foliogv figure will show again the

different steps and components of a DSR project.

Problem Awareness Phase ' ‘
. .
. ST
Suggestion Phase ' )
- :
R Ri Desi
Development Phase & ovanee o e
Cycle Cycle Cycle
.
Evaluatlon Phase Meta Requirement Meta Design
-

Conclusion Phase Kernel Theories Testable Hypotheses
New Solution New Solution for existing Existing Solution
for new Problem or existing Solution for existing

Problem for new Problem Problem
Decrease of Innovativeness

Figure 13: Steps and Components of a DSR Project deording to Walls et al. (1992), Hevner
(2007), Gregor and Hevner (2013) and Vaishnavi anduechler (2015))

One aspect of the DSR project is the already meetioevaluation of the
hypotheses. This is important for proofing a certBiSR theory or a specific design
principle in order to differentiate suitable cobtriions for the academic community
(Walls et al. 1992). For example Vaishnavi and Kileic(2015) provide an evaluation
step in each full DSR cycle, which will proof thesults of the research. Venable et al.
(2016) provide therefore an enlargement for thduaten in the DSR process through
four steps. Next to other advantages, these seppmvide a lot of information at an
early stage of the project. These evaluation siepsot need to be followed one by one
at all time. Sometimes some of the evaluation steges be done together as an
“evaluation package”, as it is meant for examplethe method of Vaishnavi and
Kuechler (2004) or other researchers. The followiRgamework for Evaluation in
Design Science Research” shows the important qursstine has to evaluate during a
DSR project.
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Eval-1:
Did we really
understand the

Problem problem?
Understanding Design
A
Eval-4: . Eval-2:
Does the solution :
: Does the design adress

achieve the )

. the requirements?
objectives?

A 4

Use - -

Eval-3:
Does the imstantiation
fit to the design?

Instantiate

Figure 14: Framework for Evaluation in Design Sciene Research (Venable et al. 2016)

Like other methods, design science research hae Bomtations. First of all, one
limitation is the artifacts quality, resulting dfe project. Of course, a professional who
has done software development many years befdretisr able to define software that
meets a user's needs. As a result, a softwarersdesigpuld always be able to design a
software in a higher quality than a researcherrgiadimited space of time and even
limited capital. This is also true, although a egsher is using methods to collect
demands of individuals for such a software and adgosability. As a result, the
designed artifacts of a DSR project is always al lahprototype, which should be also
considered in the evaluation (Hevner and Chatte2{#). One solution to this is the
evaluation of the artifact through a technical ekpent. In a synthetic environment,
one can measure the artifact performance (Pefteab 2012). Remarkable is that only
10 of 148 studies evaluated such an artifact iea-world experiment to show the
suitability of the artifact to the demands (Peffetsal. 2012). This challenge is seen as
an imbalance of relevance, as for example Sein.gR@11) notice. They see DSR

mainly as a method, which is strongly focusing loa artifact building and less focusing



64

on the evaluation. As a result, they demand areasing degree of sensitivity for the
interactions with organizational context and thedseof employees (Sein et al. 2011).

Furthermore, DSR has a special view on projectsctwiimits it to other usages.
Most of the DSR artifacts were evaluated mainlyirgiahe criteria of utility or value,
but not against the utility from the view of the @oyees, which will use the system in
the future (Jarvinen 2007). Additionally, DSR mgiploduces design knowledge and is
initiated by the interest of researchers to finchtecal rules for a certain problem. So,
DSR can be seen more as a solution to constructioperformance improvement
problems (Jarvinen 2007). This means that DSR tiggapnerally usable. For challenges
like producing knowledge to guide an organizatimwhto modify a system, other
approaches seem to be more suitable (Jarvinen 2R@vgrtheless, for the right usage,
the DSR approach seems to be very suitable. Inr doddesign a BM Analyzer tool,
such an DSR approach fits perfectly to the charisties and the challenges like
evaluating the artifact in practice will be masteteo. How | will do this in detail in

this work is shown in the following sub-chapter.

3.2. The Design Science Research Project

As the goal is to design a BM Analytics tool, | 8pm DSR approach, as
described above. | followed the DSR approach ofskaavi and Kuechler (2015).
Deriving the principles for such a tool is not argjent approach following a concrete
table of actions. It is furthermore a process witdiny uncertainties. The DSR approach
provides therefore a concrete procedure to perfoproject with such uncertainties and
has different advantages (Jarvinen 2007). Firstllpthe tool can be evaluated against
its value, which means that it really generateseaeht for the users in terms of
objectivity and understandability. Second, a DS&qut increases design knowledge in
form of a concrete mining method and several desmmstructs for a BM Analyzer
tool. Third, it solves an innovation problem andonoves the performance of existing
BM solutions, as the results will show. And finallyew knowledge is generated and
evaluated through the project. Furthermore, thiswkadge is directly used in the

different cycles of the project.

In general, this DSR project consist of three cyclehis is because each cycle is

based on the “knowledge” and experiences of theique cycle. This means, that a
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learning mechanism is included in the whole projést a result, one cycle would not
be enough (Vaishnavi and Kuechler 2015). On thesrottand, a higher amount of
cycles does not guarantee a significant improverogtite results. Concerning this and
the limited time of a PhD project, | decided foreéd DSR cycles. Each cycle contains
four stages, except the last cycle, which alsoéhasenclusion stage, according to the
description of Vaishnavi and Kuechler (2015). In earlier work (Vaishnavi and

Kuechler 2004), they already described these gkstps of a DSR project, which is

shown in the following figure.

Knowledge Flows Process Steps Deliverables
:..; "4 B P e e -""t"
| Problem Awareness | 1 Proposal |
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\ J 1 Design ,
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< Development Artifact
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J Measures
Operation and %
Goal Knowledge
{ Conclusion Results

Figure 15: General Steps of Design Science Reseaf(t®faishnavi and Kuechler 2004)

As it can be seen in the figure, each cycle staitts a problem awareness phase.
In this step, the demands of the project will beedigped as well as the aims, the
outcome should fulfill. This is concluded by a sagtion phase and by a development
phase. Up to these steps, the requirements, dpsignples and possibly a first artifact
are described. This will be explained in more deataithe following sections. At the
development phase it is possible to jump back ¢éoptoblem awareness phase, e.g. if
one recognizes that the problem of the projecbisumderstood suitable enough. After
the development phase, the artifact can be evaluatxording to its value or
performance. If a certain degree of quality is acbd, the DSR projects results in a
conclusion, where the findings can be describedpuidished. However, it is possible
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to do another round. The evaluation results carebyehelp to update the problem
awareness, which can result in an adaption oféhairements, design principles or the

artifact.

As mentioned already, for designing a BM Analyzesl i decided for a three step
approach containing field studies and lab experisierhese three steps are cyclic and
build on the knowledge on the previous cycle(s)coading to the approach of
Vaishnavi and Kuechler (2015). Starting point ie tiberature review, presented above
as well as qualitative interviews with industry fp@&rs to consider also the needs of
industry. Each cycle is finished by an evaluatioeps where | proofed the different
design suggestions. The following figure gives aargiew of this DSR project.

General Cycle

First Design Cycle

Second Design Cycle

Third Design Cycle

* Literature Review * Analyzing the results of * Analyzing the results of
Problem Awareness * Interviews with Industry Evaluation Cycle 1 Evaluation Cycle 2
Partners * Update Problem Awareness * Update Problem Awareness
* Design Principles (DPs) for * Design Principles (DPs) for * More detailed specification of
Suggestion BM Objectivity BM Comprehension DPs based on the results of
Cycle 1 and 2
* BM Analytics Tool 1.0 * Running Experimental * BM Analytics Tool 2.0
Development in Microsoft PowerBI Prototype in Microsoft PowerBI
* Field Evaluation » Experimental Lab Evaluation * Case Study Evaluation
Evaluation
. * Design Knowledge * Design Knowledge ¢ Design Knowledge
Conclusion * BM Objectivity Features * BM Comprehension Features  Extended BM Tool

Figure 16: Research Cycles of the DSR Project (follving VVaishnavi and Kuechler (2015))

As shown in the figure, cycle one is strongly fangson the increase of BM
objectivity. Main goal is to find meta-requiremerasd design principles for a more
objective BM creation through data support. Thisfabowed by the second cycle,
which is focusing on an increase of comprehensifdBMs. Different design principles
should help to increase the comprehension of usEngs is evaluated in a lab
experiment, where | evaluated the single desigmcjpies. The last cycle is a compound
cycle of the BM mining and comprehension. Thererdated the BM Analyzer Tool
2.0, which is using company data and principles dar increased comprehension.
Outcome of the whole project is not only designwisalge of building a BM mining
tool or increase the comprehension of BMs. Alse@ceete tool is resulting, which can
be used in companies. The single cycles will becrilmsd more detailed in the

following.
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DSR Cycle 1. BM Analytics Tool — Focus Objectivity

| did the first round of the DSR project focusing a data driven retrieval of a
BM. This round is divided in two cycle parts “Cycl@” and “Cycle 1b”. Similar to
Venable et al. (2016) and consequently following #uggestions of Vaishnavi and
Kuechler (2015), it is possible to do more than ogele, in this case regarding the
aspects of an increase of objectivity of BMs. Agadly mentioned, the cycle starts with
the retrievals of the literature review as wellvéth the explorative interviews of our
industry partners. As interview partners | selecdeddecision makers on management
level because of their knowledge in business mimdglThe duration of the interviews
was around half an hour each. With all industrytrpens | had a BM related project.
Focus of the interviews was their opinion aboutsgae improvements of the BMC to
be able to support business modeling better, acuprid their own estimation. The
insights from these interviews are then comparetth wie insights from literature to
find a common set of requirements. Through thisedore, it is possible to not only
have theoretical insights, but also concerns arallasiges from a practical point of
view. Looking at the industry partners, | seleaerthbecause of their knowledge in
business modeling as well as for the access towedtl data sets. Outcome of the
exploratory interviews are the weaknesses of theCBMcording to the estimation of
the partners. Based on the literature review anih whe input from the industry
partners, meta-requirements and design princigesi increased objectivity for BM
retrieval are formulated. As a result, the suggessitep of “Cycle 1a” provides a set of
meta-requirements, design principles and a techomaeptualization for the BM Tool
for an increased objectivity through a data-sumabrnodeling. The leading questions
for each category of the BMC, which are describedhe work: “Business model
generation. A handbook for visionaries, game chengeand challengers” of
Osterwalder and Pigneur (2010) build a base fa. ths already mentioned, this work
is widely accepted in theory and practice and terolused in concrete projects. The
resulting first prototype is then evaluated agathsttop-down approach, modelled by
the executives of the industry partner. Furthermamployees of the company
modelled their view of the BM of the industry patnThis was also compared with the
top-down approach of the executives of the indugémgner. This “Cycle 1a” is shown

together with “Cycle 1b” in the following figure.
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Problem
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Evaluation

Conclusion
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Cycle 1b

Literature review

Interview with industry partners

Data-driven retrieval of
the BM Canvas leading
questions for each
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Updated BM Mining with
an increased mining logic
and more precice selection
of appropriate data

Business Model Analytics
prototype under the
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executives of industry
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industry partner (top down
BM retrieval)

Comparing top-down
approach with the data-
driven bottom-up

Design knowledge for
BM Objectivity Features

Figure 17: DSR Cycles for an increased BM objectity (following Augenstein and Fleig (2017))

The “Cycle 1b” is then based on the findings of ginevious “Cycle 1a”. In the

suggestion phase, the mining logic is updated demoto find more appropriate data for
the BM Mining. The design principles and meta-reguents are still the same and
needed no adaption, but the prototype was adaptatetinsights. As a result, outcome
of the development phase is the BM Analytics Ta0l This tool was again evaluated

with another industry partner than the partner ©ycle 1a”. As conclusion, not only

design knowledge for BM Mining is created, also &l Bnalyzer Tool, which can

retrieve a BM in a (semi-)automatic way from appraie company data. As shown

above, for an increased business modeling, notajBctivity of the BMs is important,

also the comprehension of users of the BM is necgs3 his is shown in the second

cycle in the following section.
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DSR Cycle 2: BM Analytics Tool — Focus Comprehensim

Comprehension of BMs is not only a theoretical peo) but also important for
organizations. In order to develop functionalitigsr a tool to increase users’
comprehension, | had a closer look at existing lo#iias and similar approaches on
related research streams as well as the mentioq@drative interviews with industry
partners. As mentioned above, interview partnergewsix decision makers on
management level because of their knowledge innlegsi modelling. Similar to the
first cycle, the second cycle is divided into twibscycles “2a” and “2b”. In the “Cycle
2a” | have a closer look at the comprehension featiand the usability in an

organization.

As mentioned already, the BMC builds a base far $leicond cycle. Together with
the insights from “Cycle 2a” as well as the genersights of cycle 1, | formulate meta-
requirements for an increase of users’ comprehensib BMs. Additionally, |
investigated different existing BM representaticared their characteristics. This all
results in a set of design principles for an insegh BM comprehension. For an
evaluation of these design principles, an expertaietool was build, implementing
these principles. The tool was evaluated in a tghbeement. A lab experiment was
suitable, because there | was able to create the sanditions for different groups and
examine exactly the effect of the different desigmnciples on the participants’
comprehension. The result of this second cycleageen not only design knowledge or
concrete requirements for an increased BM compmsben Furthermore, concrete
functionalities can be used for a BM tool with ieased comprehension or in special for
the BM Analyzer tool. This can be seen in the folloy figure, which gives an

overview of this second DSR cycle.



70

Cycle 2a Cycle 2b
Problem Analyzing the results of DSR Cycle 1
A Update Problem Awareness
wareness
Increased comprehension Using msights to update
Suggestion through a BM network the design principles and
representation and KPI to formulate a concrete
support tool (functionality)
BM network represen- Running Experimental
Development tatlo.n, considering Pro.totypej, 1‘§gardlng the
relations and dashboard design principles
elements
Feasibility Study with Lab Experiment to
industry partner to detect evaluate the
Evaluation thg 11§ab111ty of the design cmnprehegsmn of the BM
principles prototype/increased
functionalities for BM
comprehension
* Design knowledge
Conclusi * BM Comprehension
onclusion Features

Figure 18: DSR Cycles for an increased BM comprehaion (following Augenstein and Fleig (2018))

The next sub-chapter will give an overview of tlstIDSR cycle. In this last
cycle, the findings of the previous two are comdin@ one BM Analyzer tool with an

increase of objectivity and comprehension.
DSR Cycle 3: BM Analytics Tool 2.0

Based on the previous two cycles, this DSR cydleettaims to combine the two
goals of objectivity on the one side and compreitditg of BMs on the other side. The
difference to the first and the second cycle ig this DSR cycle three has only one
cycle. This cycle starts with the problem awarendmsed on the insights on the
previous cycles as well as the insights from thgirbeng. These insights from the
beginning are the results from the literature revaéend from the interviews. In this step,
the findings from the evaluations and the feedbduking these sessions play an

important role, in particular for the user-friemiiss of the tool. After updating the
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problem awareness, the suggestions of the prewgcles are checked and updated
where appropriate. However, the main point of 8tep is to search for intersections
between the meta-requirements and design princifleéke first two cycles. This is
because in the previous cycles these meta-requitsmeere only mapped on the
depending design principles. However, it is alsokable that these meta-requirements
can also be mapped on the design principles obtiher cycle, e.g. meta-requirements
of BM comprehension may also fit on design-prinegobf BM objectivity. Following
this step, the BM Analyzer Tool 2.0 is implemeniedMicrosoft PowerBI, with a
special focus on the data-driven BM retrieval ali aethe increased comprehension of
BMs. This can be seen in the following figure.

Cycle 3

Problem * Analyzing Results of Cycle 2

e » Update Problem Awareness

* Detailed specification for an increased
objectivity and comprehension of BMs.

* Derivation of related meta-requirements
and design principles

Suggestion

» Implementation of BM Analyzer Tool 2.0
in Microsoft PowerBI, focusing on:

Development + Data-driven BM retrieval

 Features for an increased BM
comprehension

» Show case with real world data and special

focus on a precise traceability of the
Evaluation individual steps of the BM representation
for an increased BM objectivity and
comprehension

* Design Knowledge

* BM Analyzer Tool 2.0 with specific
functionalities for objectivity and
comprehensibility of BMs

Conclusion

Figure 19: DSR Cycle for a BM Analyzer Tool

In the evaluation phase | use a show case to netetfpe results. Based on suitable
data, the whole process of the data-driven BMee#di can be showed in detail. Also it

gives a good insight in the concrete representatfatiime tool, considering the design-
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principles for an increased BM comprehension. lm#his DSR cycle three as well as
the whole DSR project results in an increased ddsmgwledge for building a tool with
increased comprehension or data-driven BM retrievddoth. Furthermore, it provides
a BM Analyzer Tool, which is usable in today’s camges. Included is thereby also a
concrete BM representation as well as a BM miningid, which can be used
individually, too. These results as well as these sub-chapters are summarized in the

following sub-chapter.

3.3. Summary

In this chapter, the design science research grofebis thesis is described. This
thesis does not only want to increase the desigswladge for an increase of BM
comprehension or for a data-driven BM retrievafutthermore wants to provide a BM
Analyzer Tool, which has functionalities to covéese aims. Furthermore, the tool
should be ready to use in today’s companies. Toexel provide an overview of the
used methods in this chapter. In chapter 4.1 1 §irge a general introduction to DSR
projects to make clear, why such a DSR projectuitaBle for the already presented
research questions. Main advantages of the DSRoagpprare not only an improved
understanding of the single problems. Also the icyabproach provides a suitable
approach for finding a tool, which is really fitgjrto these problems. Therefore, | run
three DSR cycles, while the first two cycles wengdid each into two smaller cycles.
Through that, it is possible to evaluate the figgdinn theory and practice both. The
advantage of a theoretical evaluation, e.g. throagab experiment is that one can
control for the set-up and the conditions. On ttiepside, a practical evaluation shows
the practical use of the tool unembellished. Thiotlzat, also insights can be made,
which are not observable during a lab experimexaniples for such insights can be the
behavior of the users or single comments, whichwshahere still a lack of
functionality or usability exists. In chapter 3tBe single steps of the DSR cycles are
presented, following the DSR approach of Vaishreavil Kuechler (2015) (see also
Vaishnavi and Kuechler (2004)). The first cycleuses on the data-driven retrieval of
BMs. Main aim is to increase the objectivity of BMsough a bottom-up approach in
contrast to the existing top-down approach. Sudbpadown approach can be error-
prone and subjective. Through a data-support, dukh be able to increase the

objectivity of BMs. The following DSR cycle two fases on the comprehension of
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business modelers. A good comprehension of the lmy@gmess model is important to
define a correct strategy of an organization. Téwnfl meta-requirements and design
principles should therefore help to increase thdeustandability of BM users. This
cycle as well as the previous DSR cycle are rewgyit the third cycle. The task of this
last cycle is to combine both concepts to a toa sinow its functionality on a case
study. The outcome is not only an increased dekigpwledge. Also a usable tool,
called BM Analyzer (2.0), is result of this DSR jat and can be used in a wide range

of companies.

To sum it up, this chapter showed the method o thesis and how the DSR
project is performed. At some sections, it may hanee a character of an overview.
This is important in order not to get lost in indival details. More and more detailed
information is given at the following single chapterelated to the different DSR

cycles. In the next section, a closer look on tteblem awareness will be provided.
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4. DSR Problem Awareness

As first step of this Design Science Research Broghe problem awareness
should be clear. Already stated is the overall aege question: Mow can a business
model analytics system be designed in order toeeme business model quality and
users’ business model comprehensionttie drivers for this question are more a
combination of the demands of theory and practicth land is more located at the
interface of both. Furthermore, other trends and pessibilities of theory and practice
enable new solutions for these problems. For #son, both views are presented in
this chapter. On the one hand side, | will showithpacts of the literature review on
the problem awareness. On the other side, | wdlxsHifferent case studies, which are
providing impact for these challenges. This is done¢he next two sub-chapters. In
section 4.3 | will then show the impacts on BM asé and conclude in a summary at
sub-chapter (4.4).

4.1. Impacts of the Literature Review
In chapter two, the literature review is conducted gives a good overview of
current challenges in business modeling relataethets. However, not only as insights
in the related work, also for the problem awarentss literature review plays a major
role. In order to avoid redundancies in this chgpiee will only have a look at the
results of the literature review and at the infleerof the problem awareness. Since
2012, business modeling is of growing interestli@ory and practice, especially for the

management.

All'in all, one can argue that existing work on Bivtifacts is diffuse and not well
structured. Out of the presented 40 artifacts, ddlyare implemented as tools. As Ebel
et al. (2016) already mentioned, there is greaemgal for new tools, which support
business modeling and the related persons. Howewest of the tools are only
supporting the modeling of the status quo. In aetioh fast changing environments
(Chesbrough 2006), it is not enough to just mobel gtatus quo, but also to support
decision making and the implementation. As a comsece, the literature review and
related work (Veit et al. 2014) revealed some netegaps. In particular, these are at
first: Improving and developing existing BM artifagpproaches concerning business
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modeling. The insights of the literature review abthe BM Artifacts showed a strong
focus on existing artifacts on the company levehva strong modeling view. The role
of BMs is thereby seen as just another managenwamtar method like a SWOT
analysis or just a report of import KPIs. Howewehusiness model is more than just a
plan of actions. It provides the logic of how valaereated (Johnson 2010) and fills the
gap between the strategic and the operational [@idDebei and Avison 2010). This
means on the one hand side that these levels sheuidked more closely to each other
and that also information is used, which is gemeratn the operational level. Current
approaches are seen as management approach, winald $e filled through the
information of (strategic) management (Osterwalded Pigneur 2010). However,
operational data can provide valuable informationdtrategy too. In this data, lots of
information is included about the actual value togalogic. This data should be used
for business modeling to provide a diverse and rdetailed view for the management.
Another point is that in theory, a BM should fulectias combining platform for the
different company levels (Al-Debei and Avison 201Blpowever, looking at the BM
activities and capabilities, the majority is notdising on this goal. For example, only
24 percent of the articles are focusing on a manigoor visualization. This can be a
base for a communication platform, but it is natdghat all users really understand the
BM and the value creation logic behind the modelcontrast to this, a construction
plan is easy to be understood and provides insgfga for novices. Furthermore, only
few work is done in decision and implementationpsrp A development of artifacts
and especially tools out of existing research aisien and implementation support, for
example in the area of BM Innovation, which hasoakl at disruptive changes, is
important. Through that, a BM can become a powedal with more capabilities just
than a single and one-sided modeling of the curvahie creation. This view is also

supported by the insights of the following caselssl in the next sub-chapter.

4.2. Insights from real-world Cases
Not only literature, also real-world case studi¢®ve several demands for
improvements of existing BM knowledge and artifadisese demands are not settled in
one specific industry, but across several brancagghe following case studies will
show. First of all, the financial industry has anded of an increase of BM capabilities,

especially towards a transformation and analysd. tdraditional banking and the
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established network of their branch offices is anger of young and fast start-ups,
which renounce such a branch network. Such Finf@dibreviation for financial
technology) companies are fast and agile serviogiger for financial services, which
put huge pressure on existing banks and other diahimstitutes. As a result, these
traditional institutes need to adapt their BM ométhink the whole concept and might
build new business models from scratch. Using exjsBM approaches like the BMC
is not enough for such (incrementally) changes.ties following figure shows, 35
publications, related to the financial branch, assigned to different categories of the

BMC by identifying the main theme of the respectvedy.

Key Activities Customer Relationship
« Dholakia et al. (2005) « Ansari etal. (2008)
« Venkatesan et al. (2007) + Neslin and Shankar (2009)
+ Coelho and Easingwood * Verhoef etal. (2010)
(2008) = Valentini et al. (2011)
« Neslin and Shankar (2009) * Konus etal. (2014) b \
+ Chou etal. (2016) \
Customer Segments
Key Partners Key Resources Value Proposition Channels + Keenetal (2004)
+ Levinetal. (2003) 1- Verhoef and Donkers (2005) « Black etal. (2002) « Coelho and Easingwood * Laukkanen (2007)
* Brynjolfsson et al. (2013) * Neslin etal. (2006) + Gensler et al. (2007) (2005) « Soopramanien and
+ Chopra (2016) + Venkatesan et al. (2007) * Durkin et al. (2008) + Sharma and Mehrotra (2007) Robertson (2007)
+ Geng (2016) « Bolton and Saxena-lyer + Cortinas et al, (2010) + Neslin etal. (2006) * Konus et al. (2008)
(2009) + Gensleretal (2012) « Neslin and Shankar (2009) * DeKeyseretal. (2015)
+ Ohetal (2012) + Verhoef et al. (2015) « Frasquetetal. (2015)
Cost Structure Revenue Streams

Figure 20: Matching Case Studies to the BMC

Concerning key partners, Brynjolfsson et al. (20p8)pose a new interplay
among retailers and supply chain partners to leeerew technologies. Second, Neslin
and Shankar (2009) provide an exhaustive list ohgany activities in their multi-
channel management decision (MCMD) framework. T,Hidslin et al. (2006) consider
resources as part of their framework for multi-aelrcustomer management and they
propose questions for future research on this mattenus et al. (2014) analyze the
effects of channel elimination on the customertr@heship, while Valentini et al. (2011)

observe the customer behavior over the whole cumstdifatime.

Related concerns of the financial branch are actiosscategories or even at
intersections. In order to be able to classifydase studies correctly and thus meet the
requirements of the financial sector for betterpsarp the existing BMC or other BM
concepts must be expanded. A view that goes beyoadndividual categories or

explicitly represents the relationships and intezfa between the categories must be
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permissible. This is not only valid for the finaalkcbranch. Also in other industries like
the manufacturing industry, such a support of BMdsential.

Not only in the manufacturing industry, new trerioicce changes of the BM of a
company. For example, smart factories, the inteohehings or in Germany “Industry
4.0 are forcing companies to adapt their BMs talgathese new situations. These
changes are global changes and demand in somedexterementally changes. Of
course, one can add here that industry always tteedange. However, comparing the
challenges of the last fifty years with today, d@nges seem to be more disruptive and
demand new concepts for business modeling (Joheisah 2008). One stream of BM
research is focusing on disruptive changes as ristance through smart factories
(Baden-Fuller and Haefliger 2013). Implementinghpiples of a smart factory in the
value creation stream of an enterprise can meaat ghallenges (Soder 2014). This is
why such scenarios provide lots of insights for deenands of such BM changes. The
following table provides an overview of either iraplenting a LEAN production or a
smart factory. One has to add, that although thases are published, they are not peer-
reviewed, which limits the expressiveness in argifie view. However, the cases

reveal lacks in (practical) transformation projects

Scenario Company Source LEAN Fir(?t?)rrty
Transformation to a LealsSEW-EURODRIVE
production GmbH & Co KG (Soder 2014) X
Transformation to afSEW-EURODRIVE
Industry 4.0 production | GmbH & Co KG (Soder 2014) X

: Steegmililler
Innovative  plant an dDaimIer AG émd ) Zurn X
assembly concept 2014)

(Business

.Change. process Djaguar AG Case Studies X
introducing Lean LLP n.n)
Industry 4.0 .. (Buttner ang
manufacturing Stemens AG Brick 2014) X
Lean Manufacturing \[;Iesltj(fso:hlan d GmbH (n.n. 2002) X
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Lean, sustainablésrand Rapids Chafi(MiIIer et al.
manufacturing (Rcell) | Company 2010)

Lean, sustainables . Rapids ChaiMiller et al.
manufacturing Company 2010)
(Recycling)

Lean, sustainab

manufacturing
(Optimized supplier)

Grand Rapids Chal
Company

iMiller et al.
2010)

Pilot plant for Industry

TRUMPF GmbH +

(TRUMPF

GmbH + Co
0 Co. K KG 2016)
?t[r)ggaatrlr?gppir?; fo\r/al_lléimﬁr(])torcycle ndian (Seth and
i Gupta 2005)
operations company
icti i : (Manhart
Predictive Maintenance| Daimler AG 2014)

Putting Lean Principle
in the Warehouse

dMenlo Worldwide
Logistics, LLC

(Bartholomew
2008)

Lean MateriaI-HandIingDel hi Cor (Marchwinski
System P P- 2003)
Toothbrush Plar

Reverses  Decay
Competitiveness

tProcter & Gambilg
réervice GmbH

2(Marchwinski
2004)

Table 6: Case Study Analysis

As shown in the picture, ten scenarios are focusmthe introduction of a LEAN
production and five on a smart factory. These stemare important for the thesis,
because on the one side, the LEAN principles stand structured transformation or
strategy derivation. A BM can hereby provide aahlg platform for such a strategy
development. On the other side, the smart factivayegyy derivations are less structured
and more complex. A BM should give hereby a comgnelible overview about the
value creation and should build a platform for strategy derivation. As a result, a BM
tool should be able to support strategy derivatiewen in unstructured situations. This
means, that even in complex scenarios, the valeation should be understood. The
current approaches suffer thereby from disadvasthgeause they are time-consuming

as well as biased and often not the suitable peraminvited to the business modeling
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sessions. This makes transformation processestiatelgy derivations time-consuming,
too. Furthermore, biased BMs can lead to biasedegly derivations. This can lead to
wrong decisions. Especially for transformationspah high objectivity of BMs similar
to a blueprint in the construction branch is neagsg-urthermore, the insights of these
cases are interesting. While all LEAN productionplementations were successful,
only some cases focusing on smart factory can geoaisuccess at some parts. Looking
at the small numbers, no general trend can be etkridowever, interestingly look the
characteristics of the cases. The cases focusinth®rLEAN concept show a high
similarity. Furthermore, LEAN management and th@lementation is widely research
and described in management literature (e.g. Chata@l. (2015)). As a consequence,
different concepts are existing and managers déowi@ structured approach or at least
principles for such an introduction. In contrastttos, the introduction of a smart
factory is not as easy as that. This is on the lared, because the concept of smart
factories is not existing as long as the LEAN péoijohy. On the other hand, the
introduction of a smart factory demands in somemxta more disruptive change than
the LEAN management does. However, a company cahemtle for just waiting for
concepts to implement a smart factory. Competitarght overtake them and their
market shares. As a result, all companies havade these challenges and have to find
individual solutions and adaptions of their BMs.vit@ a look at the capabilities of the
BMs shown in the literature review, existing apmtoes mainly focus on the capture of
the status quo. This focus is thereby subjectivkaror-prone, as the business modeler
inserts the important information. However, notyofdr transformations, a solid data
base and platform for decisions are important nd f suitable strategy, not only for
implementing a smart factory. Furthermore, disngtthanges of the BMs should be
supported in an adequate way. So far, only 18 perocat of the 40 analyzed BM
artifacts provide such a disruptive change. Oy, this topic is of growing interest.
An early work of such a BM Innovation provides Chresigh and Rosenbloom (2002).
However, this work is only a first approach andl tiday, there is great potential for
future research in this area (Wirtz 2013b). In sde@ solid data base for decision
making as well as a wider view on the value creai® important to make correct
decisions in a transformation phase and to challengn disruptive changes. This is
also shown together with the insights of the litera analysis in the following sub-

chapter.
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4.3. Impact on Business Model Research

The insights of the literature review as well agnirthe case study analysis
showed concrete gaps in current BM approaches.|&8imo other studies (e.g. Veit et
al. (2014) or Ebel et al. (2016)), the full potanhtiof existing technologies and
capabilities is not used. Companies need a supipaiigh artifacts to face the current
challenges. This is important, because the chaderigr example through digitization
are getting more and more complex and many sidst@nts have to be considered.
Just using a BM approach like the BMC is not sugamough. On the contrary, a BMC
artifact should be like a business dashboard, stgpwmportant data and facts
objectively and comprehensively. Next to the prattdemands, also theory is heavily
interested in an increased BM knowledge (Wirtz J0Bk one example, the research
stream of BM Innovation is at the beginning of ai@# where practice demands
theoretical approaches to face the challengessstiglive changes (Baden-Fuller and
Haefliger 2013). However, the literature review whdhereby that existing approaches
are mainly focusing on modeling and visualizatidnttee current value creation (see
also Ebel et al. 2016). Deep analyzes or simulataoe only rarely supported (Lindgren
and Rasmussen 2013). Furthermore, the use of contada is not enough included in
these approaches. Moreover, employees’ knowledgfgei®nly source of information,
which is used to fill out a BM. Also theory demaral8M to function as a combining
platform of different company levels (Al-Debei amvison 2010). Similar to a
construction plan, the BM should show rapidly andan understandable way, how
value is created. As a consequence, requiremerdgd tee be defined for such an
integrating platform, as well as for an objectived a&omprehensive BM to be able to

face also complex challenges.

For this thesis project, several demands emerge this problem analysis. First
of all, there is a huge need for an objective bessnmodeling. As mentioned, BMs
serve as a communication platform similar to a jptuirt. Osterwalder and Pigneur
(2010) therefore provided the BMC, which shouldngai fast and holistic overview
about the value creation process. However, fillog the BMC is a manual approach,
which is subjective and biased. Different approadheto overcome this weakness, like
for example the BM Cube (Lindgren and Rasmusse320his is under the cost of a

time consuming modelling which is furthermore notatly unbiased. As a result, a
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concrete demand for the increase of the objectofiti]Ms are principles, which should
enable value creation view with low biases and exthjity on the one side and a
modelling effort similar to fill out a BMC on thetlwer side. As a result, the existing
approaches should be enlarged towards a multi-\aexd data-supported business
modeling. Thereby, the BM should not be built ooly information of a company. It
should be furthermore an amendment through theimgigop-down approach, which is
based on the manager and its’ knowledge. Secosal tlaé BM as a common platform
for different stakeholders of a company is impadrtarherefore, the BM approach
should be changed towards an increased compreherfsiw example, the BMC is
focusing on a fast business modeling with a higreke of abstraction (Osterwalder and
Pigneur 2010). This is a good approach to get adad high-level overview of the
current value creation of a company. However, feemkr analyzes or as a base for a
transformation, this approach is not powerful erouthis is because a BM is more
than just its single elements (Eriksson and PeBR60). Different researchers stress the
importance of the different flows of goods, sersi@nd information (e.g. Timmers
1998 or Afuah and Tucci 2003). Furthermore, capturihe value and make it
understandable for the user is of great interesiglh 2004). Remarkable is, that for
such value capturing different approaches exike for example dashboards (Few
2013). To sum it up, through the intense use oBNKC, the flows in BMs as well as
the value capturing is not considered adequatelgd@iren and Rasmussen 2013).
However, they can have great influence on userspoeimension (Linder and Cantrell
2000; Few 2006). As special demand in order toease users’ comprehension is
therefore the inclusion of the relations betweer thlements and a suitable
representation of the value capturing. As a consecg, more advanced approaches
with a special focus on the users’ comprehensionlshbe put in the foreground. With
that, the BM approach should be decoupled and Itoug the focus of different
company levels, too. This is because complex BMngha like for example the
introduction of a smart factory or the internettlihgs demands a great interplay of all
levels of a company. Through an advanced BM approaach a platform can be
created, which is similar to a construction plartha building sector. Another demand
is that business modeling should be done moresmpported, as the literature review
shows. Analyzes and simulations could be suppoetomatically by related

algorithms. And even concepts of other disciplihikes business process mining could
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be used to provide a powerful BM tool. Veit et @014) ask, why tool support is not
provided more in the different articles of existingsearch. As a result, more tools
should be developed in order to use existing dathtaol functionalities to disburden

managers and decision makers. For sure, thesendyesome challenges and gaps,
current BM research has to handle. However, thhallemges seem to be very urgent,
as literature addresses and practice demands, shdha case studies above.

4.4, Summary

Companies are facing more and more complex chakagd have to adapt their
BMs adequately. However, existing research is Imat far or is focusing on other topics
than on the increase of the objectivity and comgmsion of BMs. However, existing
case studies show that companies are facing morenare complex situations. In these
situations, a single view on the value creationasenough and even details matter. A
BM approach, which is considering an increased cehmmsion and objectivity can
help for instance to derive a strategy for theodtrction of a smart factory. The
scenarios of this chapter showed, that finding suairategy is not always successful.
With the following design principles, | want to pide a common communication
platform, which should support these demands. &tigh practice demands powerful
approaches to be able to face disruptive and gtwea#ting challenges. Even for
smaller adaptions, existing approaches gain pateftr improvements. Furthermore,
existing literature goes beyond and asks, why rareror better artifacts are created and
work is done to support business modeling (Veiale014) - a topic, which is very
central for decision makers and managers and wisiobften the base for strategy
developments. This thesis will address the mentionkallenges of an increased
objectivity and comprehension of BMs. In the foliag the three different cycles will
focus on these gaps and will provide solutionsdnrincreased BM objectivity and
comprehension. Furthermore, a tool is instantiadddch should support also practice

to establish an enlarged business modeling in trganizations.
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5. Examining Principles for BM Analyzer - Focus Objectvity
(Cycle 1y

Current approaches for a BM derivation are lardgedged on manual top-down
procedures. These are also subject to several wes#®s. The current approaches suffer
from disadvantages because they are time-consuasngell as biased and often not
suitable persons are invited to the business muglskssions. The manual derivation of
BM is usually a time-consuming process that doadulty exploit the full potential of
the large databases in the enterprise informatigstesis (IS). As a result, the
underlying idea of this chapter is to enrich thenoa approaches, which derive a BM
top-down from the strategy through a bottom-up apph which uses data as a base.
Huge organizations use several systems like arefignse resource planning (ERP)”, a
“business process management” or a “customer eakttip management” (Augenstein
and Fleig 2017). In general, also Microsoft Excptesdsheets or still paper-based
approaches are used to store the relevant dataa@hpany and support for instance an
ERP planning. All these approaches store a largeuatmof data, which can also be
used as a data foundation for such an automatioroaip creation of a BM of a
company. As an example, an ERP system can contaglevant information to fill out
the single categories of a BMC. This includes afbimation for the categories of
Osterwalder and Pigneur (2010) like: Customerspkens, resources, revenues, COsts,
or sales channels as well as business processsscahd point is that manual BM
approaches are likely to provide BM representattbas are highly subjective and often
personally biased. Since the information in thggg@aches is based on top-down input
from individuals, the resulting BM representationay not be entirely objective. Third,
the missing objectivity of BMs prohibits the comigan of two or more BMs with
themselves. However, a data-based BM approach ¢ghmdrease comparability
between different business models. In summaryant lze said that these challenges of
current BM approaches lead to a considerable patefior improvement. Therefore,

this chapter concentrates on the question (Augensted Fleig 2017), which design

5 Based on Augenstein and Fleig 2017; Augenstedh €018a; Augenstein et al. 2018b
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principles need to be followed to support datahibusiness modeling to increase the
objectivity of status-quo business model creation?

As a base | use the BMC of Osterwalder and Pigrf2Qf0). To mine the
categories of the BMC, | derive a set of technigaesER-model for the data as well as
an algorithm to detect the relevant information floe BM categories from different
data sources like transaction data (e.g. van d&st &aal. (2007) and Li et al. (2008)).
As data sources, ERP system data can be used lhasnieformation, which are not
stored in ERP systems, but are available on abfeliaase in the company. Examples
for such a data base are Excel sheets and evableejpaper based approaches (e.qg.
invoices or account statements). To use this dadacansolidate it, current BM research
insights are included into the BM Mining approathe focus is thereby on the offered
products and/or services and all related data. résalt is an easy to use approach,
which proxies a BM to a certain level and consigetsgh quality and reliability of the
data sources.

Therefore, this chapter provides first an overv@the (meta-) requirements of a
BM Mining tool in the following sub-section. Relat¢o this, the next sub-section gives
an overview of the derived design principles. Bstib-chapters are also published
(Augenstein and Fleig 2017). Sub-chapter 3 shdwves tthe instantiation of these
design principles and in sub-chapter 4 the funetionof the tool is described as well
as a refinement in sub-chapter 5. Sub-chapter @vshben, how the BM Mining
approach answers the demands of organizations hedrdlation to theoretical
perspectives (sub-chapter 7). Finally, the evabmatshows the reliability of the
algorithm in sub-chapter 8 and concludes with arsany in the last sub-chapter.

5.1. Requirements
The use of the Business Model Canvas is quite cammothe management
departments of an organization (Osterwalder andeRig2013). | additionally found
out that business modeling is not done objectiaglg mainly in a top-down approach.
This is strongly depending on the knowledge of deeision maker and is very error-
prone. Also existing research approaches displallesiges such as adapting and
changing BMs after changes in environmental comalti(Chesbrough 2007; Veit et al.

2014). To sum it up, using the BMC as a base séerns highly promising, because of
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its wide use in business. One weakness of the BM@e missing evaluation step
(Osterwalder and Pigneur 2010). As a result, ores amt know, if the BM reflects the
current value creation of a company correctly. Teeroome this weakness,
organizational data of different reliable compaoyrses can be used to build a data-
driven BM. This data provides a comprehensive dearnof an organization and the
related value creation. The data therefore hagteelable and of high quality, which |
call “appropriate”. Another criterion for the dagathat it provides detailed information
about the value creation and the output, refleatethe products and services. One
challenge, related to this is the identificationtloé appropriate source of data, which
contains the important information with a high diyabnd reliability. As a result, |

formulate the first meta requirement (MR):

MR1: To enable bottom-up creation of a businesseah@gpropriate data needs

to be identified and accessed.

Related to this first meta requirement is also thatresults are comparable with
each other. Normally, the bottom-up approaches cambined with the top-down
approaches. As a result, both approaches have tootmparable. Additionally, a
company can contain more than one BM. It can beortapt to compare also these
different BMs. Next to this internal comparisons@la benchmarking with competitors
is possible through a well-defined structure. Ashntiemed, BMs have to be changed
according to internal and external changes of d¢ammdi. A comparison of the current
state of the BM with the target state also requarepod structure of the data. This is,
because a BM is an *“architecture for products, isesv and information flows”
(Timmers 1998, p.4) and therefore provides a 8iracof relations between the
elements. This structure has to be adapted in dkee rdodel. A structure of data is not
only important for answering the demands of BM tlyedt can also support the

comprehension of users. As a result, | addressdbend meta requirement:

MR2: To guarantee the comparability of top-down &attom-up business model

creation approaches, the extracted data shouldihetsired in a unified way.

As mentioned, company data can provide a huge amafumformation. This
contains the thread that the user is overloadel imfiormation. Furthermore, a BM
should give a fast and abstract approach of theecuwalue creation (Osterwalder and
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Pigneur 2010). This demands a consolidation ofdtite in a way that the user has the
company information in an aggregated form. Togetwéh the structure of meta

requirement two, a rapid overview of the value togacan be retrieved. As a result, the
user’'s comprehension is supported and only reledatat is shown. This is reflected in

the third meta requirement:

MR3: To report only relevant information, the calied data should be

aggregated.

Together, these three meta requirements provid@dbksibility of a reliable and
fast data mining. Advantages are not only a suppiothe user and an increase of the
comprehension of the user. These meta requirenseipgort also another method to
retrieve a BM next to the manual top-down approddirough a clear structure and a
certain degree of abstraction as well as the u$egbf qualitative and reliable data, this
bottom-up approach can help companies in their negsi modeling sections.
Furthermore, these meta requirements can be udadiltba tool, which is monitoring
the BM of a company over a period of time or conya The already mentioned meta
requirements are shown concise in the followindetabhe next sub-chapter shows,
how | translated these meta requirements in comclesign principles for a BM Mining
algorithm and related tool functionalities. Thesadtionalities will result in the BM

Analyzer tool, shown in the third DSR cycle.

ID Meta-Requirement Description
MR 1 | Appropriate data for bottom-| To enable bottom-up creation of a business model and guarantee

up business model creation|a certain level of quality, appropriate data needs to be identified
should be identified and|and accessed.

accessed

MR 2 | To guarantee comparability| To guarantee the comparability of top-down and bottom-up
of top-down and bottom-up | business models, the extracted data should be structured in a
business model creation | unified way.

approaches, extracted data
should be structured in a

unified way.

MR 3 | Data should be aggregated| To report only relevant information and avoid an information

along a defined structure. overload, the collected data should be aggregated.

Table 7: Meta Requirements for BM Mining (Augensten and Fleig 2017)
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5.2. Design Principles

The mentioned meta requirements of the last sutiesecan be translated into
concrete design principles. How this can be dorsh@vn in this sub-section, which is
adapted from Augenstein and Fleig (2017). In thewious section, one demand was the
use of the appropriate data for the mining algaritihis appropriate data should not
only include a reflection of the value creationitogf a company. It should have a well-
defined structure, so that on the one side usersicderstand the BM easier and on the
other side the demand of BMs on a relational fleeteen the elements is fulfilled.
This can be done through a unified ontology of B as a foundation. As a result, |

demand the first design principle (DP1):

DP1: A unified business model ontology should b®vided as a foundation for
BM Mining.

One possibility to define such a structure throaghontology is the BMC as a
base, because it is often used in practice and friequently (Lucassen et al. 2012). The
category and the product/service focus can budttang base for such an ontology. The
used information and data can be structured albisggantology. Therefore, it is also
important to find the relevant data. As mentionéd, data should be reliable and of
high quality. This demands a good repository ofellkvant data sources, which covers
a wide range of data sources in companies. Thisnbasecessarily to be an ERP
system. Also other “pseudo-systems” can build angfrdata source. One important
point for such a data source decision is also #mness of data extraction. This is
because even a well maintained system is uselessgicannot extract the relevant

data. Therefore, | demand in the second desigripten

DP2: A repository of all relevant BM data sourcdssld be established, which
should also allow the extraction of all BM-relevaaiurce data of it.

After the data extraction, normally a huge amountata is containable. As a
result, consolidating the data is important to dwm information overload for the user.
Furthermore, the space of the BM is limited andneseme information is redundant.
As it is an aim of the BM to give a fast and abdtaerview of the value creation of a
company (Osterwalder and Pigneur 2010), a consamialgorithm has to be defined.

The criteria for such an algorithm can be differelgments or views of the BM that
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provide a holistic overview. So the algorithm has functions. First, it should contain
calculation and consolidation functions to aggredhe relevant data of BMs according
to the depending structure. Second, it should comteerging logics to recombine data

and to exclude redundant information. This is folated in the third design principle:

DP3: Suitable calculation and consolidation funcigsoshould be provided for a

BM aggregation and merging logics should enable@mbination of data.

Merging these three design principles with théamequirements, one can see,
how the theoretical demands are transformed intecrete design principles. Still the
aim is to find an algorithm, which is rapidly areliably showing the BM of a company
using the data and all available information of thhganization. The following table
shows the relations between the design principheiste related MR. In the next sub-
section, the concrete instantiation of these depmgmciples is shown. The goal is to
derive functions for a BM Mining tool, which enakdebottom-up creation of a BM

through data. This tool can be regarded in thel tbieR cycle.

DP Design Principle Related MR

DP1 | Provide one unified business model ontology as a foundation. MR2 &3

DP2 | Establish a repository of relevant BM data sources and allow MR 1

extraction of BM-relevant source data from it.

DP3 | Provide calculation and consolidation functions to aggregate MR 3
BM relevant source data, as well as merging logics to

recombine the data.

Table 8: Design Principles for BM Mining (Augensten and Fleig 2017)

5.3. Instantiation
The provided design principles above give a googtsire for a possible business
model mining tool. However, one has to keep in mthdt just following these
principles can lead to a tool, which is not redllifilling the prerequisite of a mining
tool. As a result, it is possible to extract datanf an ERP system, consolidate it and
then just show the most important information facke category of the BMC. This
would lead to a Business Model, which is containungelated elements in each

category with the thread that elements are incluydéddich do not have any relation to
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the provided product or service of the company.afteady mentioned, next to the
defined requirements and design principles, alsrdguirements from BMs, which
were defined over the last decades, need to bedawed. This is important to know, if
one wants to instantiate a BM tool. This preredeisis well as the design principles

lead to the following figure for the data miningarBM context.

Mined Data

Filled out BMC with
consolidated Data

Algorithm

[ Economic Focus

[ Integrated View

Data Structure Data Acquisition
e N s B
BMC guidelines for filling Support of diverse Data
out each categor e Sources
L gory ) Raw Data L )
. Y e 3
Flow and relations Structured Data Tables Quality and Reliability of
between elementsin BM with Relations Data
\ / and High Quality S /
3 e 3
ER-Model Data Structure Focus: Product/Service

and Relations related Data
\- / | . »

Figure 21: Overview of the Data Mining

The first element of this data mining scheme isdb& structure, which is also
mentioned in the first design principle. Importdot this structure are first of all the
guidelines for filling out the Business Model Casygrovided by Osterwalder and
Pigneur (2010, pp. 20-41). For each category, preyided prerequisites and leading
questions, which should help the user to be abf#l mut the BMC rapidly and correct.
Furthermore, they provide an order how to fill tie BMC so that the flow of goods,
services and information is considered (Osterwalded Pigneur 2010). This is
important, as it enables to see the informatioa holistic view. As a result, a structure
of data has to consider this flow and the relatiostsveen the elements. This is because

the BM shows the value creation of a company ¢&fgah and Tucci (2003)). Focus of
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this value creation is the provided product or mervor the customer. As a result, in the
center of the BM is the depending product or servibe related set of activities of the
company and “how it performs them” (Afuah and Tu20D3, 3 f.). This must also be
reflected in the structure as well as in the comdi elements and their
interrelationships. This is considered in the theldment “ER-Model Data Structure

and Relations” of the data scheme.

As important as the structure is the data itself @s acquisition. The optimal
prerequisite would be to have a well-maintained E&Rtem with all relevant
information for such data acquisition. Unfortungifethis is often a wishful thinking, as
| have learned from numerous interviews with eme&syof our partner companies. In
reality, many companies have either one or more EREms, which are rather poorly
maintained, or they have no ERP system and useeel Br paper based planning. This
iIs an important demand for the tool, as it shouldbdée a data acquisition from all of
these sources. This means, that not only data ERR systems should be includable,
but it should be also possible to consider Excéh dad even paper based data. Many
small sized companies (with less than 9 employeesless than 2 million € earning
each year) do not use an ERP system and are dwirgotanning paper based or with
Excel. However, these companies should be consid&e as their number is very
high. Between the years 2014-16, around 2 millibauzh small sized companies exist
in Germany and nearly two third of the employeeskwia small and medium sized
companies which account one third of sales in Geym@estatis 2016). For that
reason, the mining tool should operate on a systehich is independent from a
specific ERP system and SQL servers to considerga Imass of companies. Next to
this, also the quality and reliability of data mibst ensured. Not only for paper based
data, also Excel and ERP system data need to lsestamt and right. Since the input of
data into these sources is also done with humamaiction and is not fully automated,
false or duplicate information is possible. As aulg it has to be ensured that only
correct data is included as only a correct anciloédi input can lead to a correct output.
One possibility to ensure this quality is for exdeng double check of the data. Another
point for the data acquisition next to the qualgyalso the amount of data. Current
systems and algorithms are very powerful in codstilng data, but they have limits

too. To ensure nevertheless a highly automatedoappr the data acquisition should
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focus only on the relevant product and service daththe data related to it. This means
that the ER-Model and the data structure shoulddmesidered for the acquisitions. As
an example, it does not make sense to use thetlptatners, which do not have part in
the value creation of the products or services. (&g managers or lawyers). This
information might be important, but for a BM Minindpey have only subordinate

importance.

Considering the structure and the demands for #te acquisition will lead to an
amount of raw data, which is ready to be mined. mim@ng algorithm thereby needs to
be economic focused (for instance reducing costsadimize revenue), as this is also a
prerequisite of strategic business modeling (WRE&A3b). Nevertheless, also other
maximization criteria are thinkable, for example tihcrease of customer satisfaction.
Also the algorithm needs a holistic view which a Blemands. As already mentioned,
it does not make sense to mine the important elesrsmparately for each BM category.
This could possibly lead to the exemplary situatiwat the mentioned tax managers and
lawyers are the most important key partners, astmepany is earning the most with
saving taxes than with the actual product of servitis could be interesting too and
such value creations are thinkable, but this da#shave many in common with the
origin of the BM (Osterwalder and Pigneur 2010).

The final outcome of this data aggregation wouldah@e-filled Business Model
Canvas with elements from the bottom-up data. Assalt, each category contains the
elements, which have the greatest importance fopthvided product or service under
the consideration of a maximization of earningsitfi@rmore, one can be sure that all
elements have a relation to the primary value medhrough this products or services.
This avoids the situation that only elements wite highest impact for a category are
shown, which would mislead the original charactea @M as a strategic management
tool. As an example, a fuel station is not onlylisgl oil, but also beverages and
cigarettes. A separated algorithm would defineftied selling as key activity. However,
most of the earnings are made with selling cigesetind beverages, which is not
(always) directly related to the oil selling, besayeople also just stop to buy cigarettes
or drinks. Of course this is not the fault of thgoaithm, but of the interpretation.
However, a holistic algorithm would consider thisdais providing only information

about the important products or services of a camppa
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In the following, the single parts: “Data StructyréData Acquisition” and the
“Mining Algorithm” of the BM Mining are described one detailed. This should help to

understand the functionality and the logic behimeldlgorithm more detailed.
Data Structure

One part of the mining algorithm is the data suet As already mentioned, BM
literature provides a clear structure and mentithred a BM is “an architecture for
products, services and information flows” (Timm&g98, p. 4). As a result, each BM
contains such a flow, which should be also consdien the algorithm, because this
flow reflects the relations between the elementse &xample of the BMC is the “value
proposition - channel - customer segment” relatigmsThe channel describes, how a
value proposition is “delivered” to a customer segin This is, because the BMC has
some roots in the value chain of Porter (2001b)thla value chain, the primary and
secondary activities are divided and it is easiigeyvable that the primary activities
follow a clear order. The product goes through priscess, which represents a flow of
product. At the same time, also relations betwéensupporting activities exist like a
flow of service or a flow of information. This flaare transferable to the BMC, as it is
shown in the following figure. An illustration obgsible flows in the BMC are given in
the following figure. One has to add that this rdyoone possible flow of product or

services and the relations to the costs and reveineams are not included.

Key Customer
Activities Relationship

L

Key< \‘ Vg \./ Qmer
Propositions Segments

Channels

Partners
s Key

Resources

Cost Structure Revenue Streams

Figure 22: Flows in the BMC derived from the ValueChain (according to Porter (2001b)

Directly combined with the flow in the BMC are ethspecifications of
Osterwalder and Pigneur (2010) in their book “ Bess model generation”. For each
category of the BMC they provide leading questitkes “Who are our most important
customers?” (Osterwalder and Pigneur 2010, p. 21l)YFor what value are our
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customers really willing to pay?” (Osterwalder &idgneur 2010, p. 31). Additionally,
they provide examples for each category. The mltdble in the attachment gives an

overview of these categories, leading questionseaiadhples.

The third important element of the data structwelso the ER model of the
different elements of the BMC. On the one sides #iso includes the relations between
the elements and in an abstract way the flow inBNg as already described. On the
other hand, it describes the logic of the valueatioe with the focus on the “ core
products and/or services the organization offeOebei et al. 2008, p. 7). As a
result, the ER Model of the data structure contaimghe one hand side the categories
of the BMC, the relations between the categoriesivdd from Porter's Value Chain
(Porter 2001b) as well as the (key) elements, ddrifrom the “Business Model
Generation Handbook” of Osterwalder and Pigneurl@O This is shown in the
following figure, which is divided into the threeam parts “Create, Capture and
Deliver” of the value (Osterwalder and Pigneur 200he ER-Model for the creation
and delivery part are fully illustrated. For the&kesaf clarity, the elements “Cost” and
“Revenue” of the capturing part are not linked lte single elements of the other two
parts. In general, all elements of the creation pave an influence bigger or equal zero
on the costs and similar to this, all elementsha telivery part have an influence
bigger or equal than zero on costs. This is whyeagh single element of these parts are

linked to the cost or revenue elements.
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Data Acquisition

As mentioned before, the desired state for a BMiMjrwould be to extract the
high reliable data of an ERP system of an orgaimzaHowever, this is a pipe dream at
the moment, because even companies using an EReEmsiave problems with data
consistency and sometimes parallel existing ERResys as | learned from the
interviews with our industry partners. This chafjencould be mastered through
different actions and a BM Mining out of the ERPstgyn would manageable. The
bigger challenge is that most of the small and omadsized businesses do not even use
an ERP system, as a study shows (Leyh and BetgeStrahringer, S., 2015). Only
around 21 percent of the small and medium sizedpemies say that they are using a
standardized ERP software at the moment (aroundger2ent have not made an
announcement) (see Leyh and Betge, A., Strahrirg®e2015, p. 17). This means that
around two third of these companies are using aidussystem or a paper-based
system, on the natural assumption that every coyngadoing an ERP planning. For

the data acquisition, this means special challeragedescribed in the following table.

ERP System | Examples for | Possible Placeof | Degree of | Advantages for | Disadvantages for BM
/ Methods Providers Operation Automati BM Mining Mining
on
it Infor, Wizl cne dinis High rellgblllty lefe_re.nt ERP systems
Oracle, o . Standardized coexisting,
ERP and big sized High -
solutions Sage, companies Tables data consistency and
SAP P extraction
Datev, Mainly small and Good reliability, | Different ERP systems
Subsystems . . . . -
and Microsoft, medium sized Middle- possible lower coexisting,
o myfactory, companies or : number of data consistency and
specialized iy : High : :
: Scopevisio, specified entries extraction human
solutions . .
webclapp companies mistakes
Microsoft Excel | Possibly in all =any d?ta Da'ta qqahty ang
Pseudo- .. . extraction, lower | reliability,
and similar company sizes, Low .
Systems Fogramms c.o. shaddow IT number of likelyhood of human
progr & entries mistakes high
Low number of | Data quality and
entries reliability,
Pape.r-based none Micro-enterprises Low likelyhood of human
solution : )
mistakes high,
data digitization

Table 9: ERP Systems and Methods and their aptitudéor BM Mining (adapted from Leyh and

Betge, A., Strahringer, S. (2015) and interviews wh industry partners)

Looking at the high numbers of small and mediuresgicompanies, which are not
using an ERP system, special challenges for tha dedjuisition, especially for the
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quality and reliability are existing. They are igrasing ERP systems. This means that
high quality and reliable data is not ensured pe®s a result, the algorithm should not
only be able to use ERP data, but also transadtdata in a flat file from any reliable
source. As a result, | decide for a BM Mining algan, which is suitable for Microsoft
Excel sheets and ERP systems both. This is inclulétle tool later, but can used
independently by users, which are not willing te uke tool but the BM Mining

algorithm. This algorithm will be presented in fodowing.
Algorithm for BM Mining

Using the BMC provides a suitable frame for theoatbm, as it implies the flow
of goods and services which provides an order sduglly fill in the individual
categories (Osterwalder and Pigneur 2010). As mweeti, the important data is
represented through all information related todfered product and/or service of the
company. The following algorithm, written in a pdeucode should give an aggregated
overview of the most important products and/or se of a company. It includes the
mentioned structure of the data and fulfills thendads of the design principles. It
should represent in an abstract, but more undelsbd® way, what the BM Mining
algorithm is doing. As mentioned, focus of thisaalthm is a high revenue of the
company. For other organizations like non-profgjanizations, another criterion might

be more suitable. However, this can be easily oheduin the algorithm, too.

Algorithm for BM Mining

Input
Relevant Company Data related to Productseori&es.

Begin
Searchthree largest products/services according to ijleelst turnover;
Setresult as reference products/services;

/I For Customer Segments:
Searchthree biggest branches, which are buying at leasteference
product/service according to tighbst turnover;
Include result and reference products/services in Cust@agment;
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/I For Channels:
Searchfor each reference product or servilbe type of order with the highest
turnover;
Include result in Channels;
Connectwith reference product/service;

/I For Customer Relationship:
Searchfor each branch the type of contract accordindnéohiighest turnover c
the depending contract type;
Include results in Customer Relationship;
Connectwith reference product/service;

/I For Value Proposition:
Define core value of each branch — product/service walatiip;
Include result and reference product/service in Value &sijon;

If (core value = tangible/ real value)

Connectcore value with the related type of order;
Else

Connectthe core value with the related contract type;

/I For Key Activities:
Searchfor each reference product/service the activitthwhe highest costs;
Include result in Key Activities;
Connectactivities with the related reference product/seryv

I/l For Key Resources:
Searchfor each reference product/service the resourtetiwe highest costs;
Include result in Key Resources;
Connectresources with the related reference product/servi
and with the related activity;

/I[For Key Partner:
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Searcl for each key resource the supplier with the highesover;
Include result in Key Partner;
Connectsupplier with the related key resource;

If (external cost for key activity > 0)
Searchfor each key activity the partner with the highesiue share;
Includeresult in Key Partner;
Connectpartner with the related key activity;
Else
IncludeString “No Key Partner” in Key Partner;
Il For Cost
Include all costs related to all included elements;
/I For Revenue
Include all revenue related to all included elements;
End

Table 10: Algorithm for BM Mining

As it can be seen, the algorithm is starting fraghtrto the left of the value chain
or the depending flow in a BM. First it starts withe definition of the important
products and/or services of the company, which aadled the reference
products/services. In the algorithm, the most irtgadrbranches were defined according
their turnover. Characterizing for this algorithrs that only that branches are
considered, which are related to the reference ymtégkrvices. Based on these
reference offers, also the depending order types rapresented in the category
channels. Next, for each branch the related canttgoe is chosen. The value
proposition builds the heart of the BM and connéleéscreation part with the delivery
part of the BM. For the creation part, again thé&nmence products/services are
represented. This is important, because on thénand it represents the value offering.
On the other side it can easily reflect customgnents. By the way, one can see
through this the close relation of the customernmsmg and value proposition
(Osterwalder and Pigneur 2010). The customer segimeome kind of external view
on the value proposition. Additionally, the coreluea is included in the value
proposition. As it is hard to decide for an aldamt if the value is tangible or not, this

characterization must be directly included into da¢a. However, the refinement of the
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tool in the sub-chapter 5.5 shows a possibility furtomatically generate this
information. Next to the value proposition, alse #tey activities and key resources are
defined through the costs per activity as well asngsource. Finally, the key partners
are searched. The most important suppliers weieatethrough the largest turnover. If
partners are existing, they are decided for thigindst value share on the key activities.
For the sake of clarity, the categories cost andmee are described very high level in
the algorithm. In general, they can be easilyegtrd from the data and are available as
they are a criterion for selection. It is also Kahle to include more important costs and
revenues. Furthermore, all found elements are acoedbivith the other related results in
the model after each step. This reflects the dat&@tsire of the business model and has
some advantages. One advantage is that it incré@sesmprehension of the BM, as it
can be seen in the next chapter. Another advansatigt with this structure, changes
can be detected faster. If for example a key dgtishanges, this has directly effect on
the key partners and maybe on the key resourcesalforithm can then easily detect
the new related partners and include it automdyidal the tool. If an information
system is directly linked to the tool, one can rteimthe BM over a period of time.
This is shown exemplarily in the following figuehich is also containing sample data
to better understand the algorithm. In the follagveubchapter, the functionalities of the
tool are then shown exemplarily with abstract teriitse cost and revenue categories

are included but not in the focus of this illustat
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Figure 24: Visualization of the BM Mining Algorithm

5.4. Functionality of the Tool

Next to the already presented algorithm, | willcative an introduction to the
functionality of the tool and its implementationhél BM Analyzer is implemented in
Microsoft PowerBI, which allows for inserting diffnt data sources like Microsoft
Excel, but also data from an SQL Server or fromwiled. This should ensure that also
ERP systems can be included. One has to add ikdintiits the automation mechanism
and adaptions have to be made in the tool, sctlieatepresented data is similar to the
algorithm. For the example in the following figuteijsed Excel tables with the relevant,
but abstract information, as demanded in the algori The tool represents this
information according to the data structure of B®IC and the ER Model. As
demanded, it also has an economic focus on theadidt#he inclusion criteria. This can

be seen in the following figure.



101

‘Business Model Arstyzer ¥ 10

A

/ \

Business Model Analyzer V 1.0

Value | Customers Customers
Propositions Relationships Segments

Contra

Key Partners Key Activities

st/Partner & Activit ey Activly | 3um Costs Activities

Service D ntangible Channels

Costs Revenues

es Cost/Partner & Activity Sum Costs Resources Cost per Resource Bravich & 2050 29
Branch D 700 3670

18,00 10,00 7,00 35.00
25,00 10,00 7.00 42,00

Figure 25: Screenshot of the BM Analytics Tool 1.0

As presented in the figure, one can see the differategories of the BMC and
the top three elements for each category accotdirtg economic value and the relation
to the most important products or services. In éixample, the most important products
were “Product C” and “Product D" as well as the miagportant service “Service D”
according to their value. Related to this are ttoeptypes and the core values of each
product or service, as well as the branches, kegurees and activities. Related to the
branches as well as to the core value are the amintypes, which represent the
customer relationship between the company and tiseomer segments. On the left
hand side, one can see the most important keygrarand the suppliers for this BM.
Additionally, important value captures are includéwr the costs and revenues, the
economic values, which builds an evaluation caterfor selecting the elements, are
represented. As a result, this BM Analytics Tool&/gives an abstract overview of the

functionality of the tool as well as the objectieéeements, retrieved by the data.
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However, for the value proposition category, alsbjactive elements can play an
important role. This is shown in the following sséetion.

55. Refinement of the Tool

The presented BM Mining Algorithm can help companie retrieve their BM
from their own data as shown above. Thereby, adgmies of the BM Canvas can be
filled out with this data. This results in the diea of a bottom up model of the value
creation of a company. In the focus is the valueppsition towards the customer,
which the algorithm describes as objective elemeBtd the algorithm has already
shown that additional information must be providatt that human intervention is
necessary in order to distinguish between objediive subjective values. In general,
easy to retrieve are the objective values of a @mpwhich are often accompanied by
hard facts and KPIs. However, for some BMs it makesse to describe also the
subjective values, as for example the objectiveievas not decisive for the purchase.
For example, a specific smartphone can be chosgraid of the good price or the
functions, but for lifestyle or social status reasoSome companies even focus on these
subjective values as a strategy of diversificatibm.the following, | describe an
enhancement of the existing BM Mining tool and &hgorithm. It is not included in the
tool so far, because it needs another kind of médron, which is differing from the
data from the BM Mining algorithm. This can make tirse of the algorithm complex
and it is likely that people are not willing to takhis huge effort. Furthermore, it is
against the “character” of a BM, to get a fast www of the current business
(Osterwalder and Pigneur 2010). Another reasohds the character of subjectivity is
defined differently by different people. As a rdsuhis can be a reason for arguing
against the BM and could possibly lead to a repectf this proposal for the value
creation of the company. Nevertheless, | will pregbe enlargement as a possibility for
further value proposition mining and to answer dieenand of Ebel et al. (2016) to use
the full potential of current technical possibé#i This approach is taken from
Augenstein et al. (2018a), which was a joint proj@th the University of Kassel,
presented as a short paper at ICIS 2018.

“Johnson et al. (2008) as well as Demil and Lec¢2g10) describe that correctly
defining the status quo business model of a compaegs an exhaustive description of
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the current value creation mechanisms. Next toittom@l approaches such as the
Business Model Canvas (BMC) of Osterwalder (2064ja-driven approaches emerge
as valuable alternatives (Augenstein et al. 2018}h data from enterprise systems
such as enterprise resource planning (ERP), a rtustatus of the value creation
process of a company can be rebuilt objectivelychSsystems capture structured data
about the core BMC categories customers, resousaepliers, costs, revenues, or sales
channels as well as key activities. However, adllenge is to (semi-) automatically
extract the value proposition (VP) of a companythés information is usually not kept
in ERP systems. This is because a simple informattrieval of a web page can lead
to wrong or too less/much information or one desifte uninteresting data related to
the case one has to solve. Data Mining and a cetiscribing algorithm can lead to an
objective degree of abstraction of the relatinguggbroposition. We will retrieve such
an algorithm through scanning hundreds of web pages find common elements,
which can lead to such a describing algorithm fetrieving a more objective VP.
Osterwalder and Pigneur (2010) define this VP[ag the reason why customers turn
to one company over another. It solves a customebl@m or satisfies a customer
need” (Osterwalder and Pigneur 2010, p. 2Zhis information can only be identified
in organizational 1S if one focuses on the offeq@@ducts, services or bundles.
However, there are many existing sources a compabiicly provides to inform their
customers about expected benefits of a producémice. Moreover, such data covers
rather latent information on the customer value. tb® other hand, companies and
especially startups need to communicate their iofferto customers and other
stakeholders. Therefore, they rely on mainly urctmed textual data such as business
plans, pitches, or online descriptions. To findeaatibing algorithm to mine the VP, we
“mine” and classify information from unstructuredxtual data to achieve a close
description of a company’s VP and to realize a detepdata-driven status quo of a
firm’s offerings. Therefore, this extension aims itoprove the value proposition
mining. However, mining qualitative elements of the valueposition like customers’
benefits from ERP data is difficult. As a conseqieerwe want to enhance the BM
Miner through an intelligent information extracti@ystem which collects qualitative
VP data automatically from web pages and classifiascordingly. “Intelligent” means
hereby that the system follows patterns and letrrextract data from web pages with

new patterns. From a scientific point of view, weaege the basis of design knowledge
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for data-driven BM approaches. Furthermore, bugdstnch tools enables practitioners
to make subject decisions of latent VP data moot-based and objectively, which
might create interest in domains such as ventungitatainvesting or M&AS.”

(Augenstein et al. 2018a, pp. 1-2)
Data

“We use the information of 492 homepages of difie@mpanies in the Internet
of Things category on the startup database CrursdBaww.crunchbase.com) to
create a VP taxonomy and train the classifier. @&the number of 492 companies as
adequate because we can consider different fandtvarious ways of presenting the
VP on homepages. We want to mention that we do ume this data for
evaluating/validating our approach. We focused ammanies with only one product or
service because some companies have more than MnevBich makes it hard to
collate the elements to the respective model. Tdoressed industries contain several
categories to include a broad range of VPs. Fotakenomy, we created a semantics
related to the value proposition of a company. &bgr we focused for example on the
customer wants and needs (i.e. problem), the cus®wralue, the problem solving, the
product or service and many more. For each categarysearched the related terms on
the webpage manually and created a common taxotioenglassifier can use. For the
BM Mining tool of cycle one, we used ERP data froor industry partners for all
categories except the “Key Activities”. For thistegory, we used process mining
algorithms to find the relevant information for tB&. We thereby focused on various
processes of the company. Generally, we followedgdneric structure of Osterwalder
and Pigneur (2010). Consequently, we ensure tleattimed BMC is similar to the
traditional BMC approach to support a better corapdity between the different
approaches and the gold standard in the evalualiom.advantage of this approach is
the possibility of data triangulation with the difént forms of qualitative and
quantitative data and the different data acquisitechniques including transactional
data from ERP systems and interviews with diffeggoups of people in the companies
(e.g. Remus and Wiener 2010). One has to add hietransactional data is not the
same data, used in the BM Miner but additional dgiacialized on the VP of a

company.
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Conceptualization

In this section, we propose our meta-requirememdistantative version of design
principles for our value proposition miner. As mened before, we want to create an
intelligent information extraction system which legts value proposition data
automatically from websites. We decided for welssitecause we see herein the biggest
chance to collect “subjective” VPs. As mentioneitheo sources like business reports or
ERP data contain VPs too, but these are more absinad rarely represent the reasons
why people decide for the product or the serviceweler, this is reflected in the
webpages, which need to address the users withrieeds appropriately. “Intelligent
information extraction system” means hereby tha #ystem follows patterns and
learns to extract data from websites with new pasteAnalyzing 200 webpages of the
companies, we discovered that the presentationpaoplosition of the value differs
enormously among each other. While some compaaresxample use the starting page
to present the value with concrete bullet pointsne others hide the information in a
text on separate pages. In general, the representdtthe value proposition varies not
only between qualitative, quantitative or both edems but also between the
representation of the value proposition. This makeifficult to collect the relevant
data tool-supported without a clear structure of tinformation. However, the
automated collection of the data in an efficienywsaimportant because the user is not
prepared to accept long performance times for thta dextraction and also the
correctness of the results plays an important doleggeneral, a web crawler cannot be
configured individually for all web pages, but itald be usable for each single web
page without any further effort. As a result, wanaad the first meta-requirement
(MR1) that for a data-driven value proposition appratgridata needs to be found and

collected tool-supported e.g. through a web-crawler

MR1: To enable data-driven creation of the valuepgasition, appropriate data

needs to be identified and collected tool-supported

As mentioned above, each company presents theuevaloposition on a
homepage differently. To be able to compare differalue propositions and to refer
the descriptors to a document for indexing thesfacintained therein, a structure of the
data is necessary. A controlled indexing for examplan ontology can build a data set

which can show individually the value propositidnaocompany. At the same time, the
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whole amount of data can build a base to train welwler for finding the relevant
information on very specific or unstructured welygs Besides this, it is important to
structure extracted data for users to increase toenprehension about the content of
the data (Augenstein et al. 2018b). So, we propgbsaé extracted data should be
structured intelligently and uniformly in the sedameta-requirementMR2).

MR2: To guarantee comparability of different valp@positions, the extracted

data should be structured in a unified way.

Next to the structure of the data, the amount andllalso plays a huge role for
the understanding of the user. The amount of datald be reduced to reflect the logic
how a company creates value on a suitable levele(@alder and Pigneur 2010).
Therefore, the relevant data needs to be aggre@ategenstein and Fleig 2017), as we
demand in meta-requirement thre®IR3). It is also important to aggregate the
information to not get an incomprehensible ontolo§ycomprehensive ontology can

also build the base for ontology learning.

MR3: To chronicle only relevant elements of theuggbroposition, the collected
data should be aggregated.

To build an intelligent information extraction sgst which collects value
proposition data automatically from websites, thetarrequirements must be translated
into concrete design principles. As one goal isctdlect the data tool-supported,
appropriate schemata to derive the value propositiom data need to be defined.
Using an ontology to describe the value proposiaon the necessary data helps to
focus on the relevant information on a websid®1). A web crawler can then retrieve
this data automatically from the websi@R2). However, the web crawler might find a
lot of relevant information depending on the welygpaAs demanded in MR2 and MR3,
this raw data should not be presented to the usectly but should be appropriately
prepared and be usable. To enable a comparabilitheo data and to present only
relevant data to the user, it needs to be strutiufderefore, a machine learning
classifier will be enabled to classify the raw datéo the appropriate knowledge
representation schemaR3). On the one side, value propositions of different
companies or BMs can be compared with each otherth® other side, the user can

access the complex information more easily. As meatl, the value proposition miner
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should get a kind of intelligence to be able talfall value proposition information on
web pages. This is because not all companies testireir value proposition on the
start page, but the information is distributed twe cor more special pages. A non-
intelligent web crawler might miss some of thisoimhation. With artificial intelligence,
the web crawler should learn while extracting waggs and should therefore be able to
cover a wide spectrum of different kind of valueogsitions on web pages. An
ontology learning methodD@P4) will thereby help him to find the relevant new
categories. Therefore, an intelligent algorithmiordv embedding approach (e.g.
word2vec) should enable the value proposition mtoeidentify and learn novel sub-
categories of the ontology independently. Such @ggres use two-layer neuronal
networks to reconstruct the linguistic context.(meeaning) of words (Mikolov et al.
2013). As a result, the more web pages are scatimednore accurately it can identify

the relevant information.” (Augenstein et al. 201@a. 5-7)

Design Principle | Related MR Description

For an identification of appropropriate data, a value

DP 1 MR1 proposition ontology needs to be created.

An unstructured data crawler collects the appropriate data to

DP2 MR1 create a data-driven value proposition.
For structuring the collected data, a machine learning
DP3 MR2 &3 classifier will be enabled.
DP4 MR3 Ontology learning methods will be approached to chronicle

only relevant value proposition elements.

Table 11: Description of design principles and rel@ed meta requirements (Augenstein et al. 2018a)

Instantiation

“To instantiate our proposed design principles iamolT artifact, we first created
an OWL ontology with the open source ontology editoProtégé
(www.protege.stanford.edu). We then build a Pythased web crawler on the Scrapy
framework (www.scrapy.org) with which we crawledethunstructured textual
descriptions of the startups’ value propositionse Wen hand-labeled each of the
startups’ descriptions following the categories air ontology that was initially
developed. All data is stored in a relational SQitatbase. After this, we preprocessed
the data through tokenization, normalization (steéngrand lemmatization) and noise

removal (e.g. markup data etc.). This data is theed to train a machine learning
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model. Therefore, we build a Naive Bayes algoritomthe Python-based machine
learning framework TensorFlow (www.tensorflow.ordyaive Bayes constitutes a
probabilistic classifier that is based on the “Bay&eorem” (Murphy 2012). One of the
main assumptions of Naive Bayes is the conditiom#é¢pendence of the data features.
This means that Naive Bayes does not consider amglations between a set of
features that constitute a class variable. Feataresir context (i.e. text classification)
constitute single words. The presence of featwesed to predict a certain class. To do
so, words are represented in a 2-dimesional wocdirdent term matrix also known as
Bag of Words (Thang et al. 2010). In the next steys will implement a Word2Vec
algorithm to automatically identify new categories the ontology as we proceed the
mining process. Additionally, we created a web magion as GUI to visualize the

mined VPs to users. This can be seen in the fotigigure.” (Augenstein et al. 2018a,

p. 7).
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Figure 26: Architecture of the Value Proposition Mning Tool (Augenstein et al. 2018a)

“Through this approach | want to extract the VPaotompany automatically.
However, | think that human input should not beleded, as previous studies (e.g.
Augenstein et al. (2016)) have shown. One reastimissome people have special and
important knowledge. Therefore, | decide for a saatomated approach: First, the VP
Miner proposes a set of VPs. Then the user cangehatements and it is possible to
add or to delete elements. The result is a setRs Which is created bottom-up through
mining different information sources like web pagesl which is evaluated top-down

through decision makers.
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Interim Conclusion

For decision makers, BMs are very important to ngded decisions for example
during a transformation phase. With this researciept, | want to provide an effective
and efficient modeling method, which is advantagecompared to existing approaches
in terms of effort, objectivity, flexibility, andasts. In this work, | present a novel and
innovative approach to explore design principlesimiprove my and other existing
approaches of BM mining with focus on qualitativePs/ retrieval. My artifact
automatically discovers the VP of a company throtighcompany’s own web page. In
my DSR project we use Osterwalder's (2004) BMC eepeesentation of BMs which is
widely accepted by scientists and practitionestatted to build an ontology and a web
crawler which automatically extracts the value sipon of a company’s homepage.
Therefore, | scanned 200 web pages by hand and dibntology. By relying on
companies’ data as a bottom-up approach, | tatgetsatisfaction of an increased
objectivity for the representation of the valueatien. Furthermore, | want to increase
the correctness of a company’s BM and decreasentbéeling effort for users.”

(Augenstein et al. 2018a, p. 8).

5.6. Evaluation

In order to evaluate the functionality of a BM tamith increased objectivity as
well as the related design principles and metairements, | decided for a field
experiment. The advantage of field experimentéias the artifact can be tested in real
world conditions. An artificial system, for exampiea lab experiment, would not proof
the suitability and function in a real world enviroent. Furthermore, the artifact needs
real world data from companies. If one would cresateh a set of data, one would not
know, if the artifact can create a BM, which isleefing the correct value creation of a
company. To evaluate this first design cycle, taduced the evaluation framework of
Venable et al. (2016) in the methodology sectios. & first step, | carried out a
literature search, which was supplemented by fughedies and interviews confirming
these needs. For the evaluation of the meta-rageimes and design principles and the
implementation, | first did a field experiment wiém industry partner. The aim is to
show that an algorithm only based on the leadirgstjons of Osterwalder and Pigneur
(2010) to fill out the BMC is not suitable enouglthough the requirements and design
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principles are fulfilled. The results confirm thassumption and show the need of
implementing the design principles in a more comlkyorithm, considering also the
characteristics of BMs in general and the specifiaracterizations of the value creation
of a company. As a result, | did another rounchis DSR cycle one and sharpened the
algorithm as described above. In this algorithnspahe specific characterizations as
well as the flows of goods, services and informai®implicitly considered. Based on
this new algorithm, | did another evaluation round the BM Analyzer tool with a
second industry partner, to show that the solutgadly fits to the objectives of this first
design cycle. The results of this evaluation rogmghificantly shows an increase of

objectivity as shown in the following sub-sections.
Evaluation of the Algorithm Cycle 1a

In the first round of this DSR cycle one, a fiekpberiment was conducted. The
main focus of this field experiment was to evaluagcurrent BM creation approach of
Osterwalder and Pigneur (2010), which is the baséhke meta-requirements and design
principles. As industry partner for this evaluatistep, | decided for a manufacturing
corporation. The industry partner has around 6dl@floyees, is operating in more than
16 countries and is specialized in producing doimegipliances. 21 experts in business
and business modeling participated with an avevag®& experience around 8.5 years.
The different departments are shown in the follgntiable.

Department/Profession Number of Participants
Employee Controlling 4
Employee Team Logistics Execution 2
Employee Quality 2
Consultant Finance & Business Intelligence 9
Employee Sales & Distribution 4

Table 12: Profession of the Participants

The interviews have taken place at the meeting soofrthe company and lasted

between 15 and 30 minutes. After a short introductinto the topic of business
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modeling and the purpose of the interview, the faskhe participants was to fill out
the BMC to the best of their knowledge and withaay help. Then the gold standard
was created with four senior managers having muaa 60 years working experience

in this company each. Outcome was the gold standaithe value creation of the

company, shown in the following figure.
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Figure 27: Gold Standard of the Evaluation Cycle 1la

As last step, the data-driven BM was derived frdra tlata of the SAP R/3
system. For each category, the leading questior@stérwalder and Pigneur (2010)
were used to derive the related elements for eatégory of the ERP system. For
example, for the “Key Resources” the most importdaiments according to their value
were detected. This is in contrast to evaluatioriecb, where the algorithm, presented

above is used.

As metrics for evaluation 1la and 1b, | used “Accyr&recision, Recall and F1-
Score” (van Rijsbergen 1980). Accuracy thereby reetne ratio of the number of
"correctly” named elements to the number_of allmaets. Precision is similar to
accuracy. However, the ratio of the number of "ectly” named elements to the
number of all_named elements is measured here.afnéad element” or “direct hit” is

defined as element, which is included in the goéthdard and named by the top-down

(or similar by the bottom-up) approach. Recall esponds to the proportion of
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"correctly" named elements to the sum of these amda-named elements (all gold
standard elements). F1-Score is calculated as #ighted average of the metrics
precision and recall. Therefore, this score comsideth false negatives and false
positives. Especially in cases of an uneven distidin, F1-Score is usually more useful
than accuracy. In the following, a calculation ex#nis given for the category of

channels. In the gold standard included are thaes “Internet, Fax and Mail”. In the

fictive top-down (or bottom-up) approach, the eletse“Fax, Mail and Phone” are

named. As direct hits or correctly named eleméMsjl and Fax” result. Not named is

“Internet” and wrongly named is “Phone”. The follog figure contains next to the

exemplary calculation also the adapted formulas@ffour metrics.

Reference-model Top-Down or
(Gold Standard) Bottom-Up BMC
Channels Channels
Metric F1-Score
Internet Formula 2*(Recall * Precision)
Fax Fax (Recall + Precision)
Calculation 2*(0,67*0,67)/(0,67+0,67)=2/3 = 0,67
Mail Mail
|
I 1
Metric Accuracy Precision Recall
F 1 (correctly named elements) | (correctly named elements) correctly named elements
il (all elements) (all named elements) (gold standard elements)
" (Fax+Mail) (FaxtMail) (Fax+Mail)
Coniderdllments (Fax+Mail+Internet+P ) (Fax-+Mail+Phone) (Internet+Fax+Mail)
Calculation (1+1)/(1+1+1+1)=2/4=0,5 | (1+1)/(1+1+1)=2/3=0,67 (1+1)/(1+1+1)=2/3=0,67

Figure 28: Exemplary Calculation of the EvaluationMetrics

These metrics are used in the following to evaldhgeresults of the interviews
and the BM from the ERP systems. Important is tm@alver of correct elements, which
implies also the number of incorrect elements #srénce between the number of total
elements and correct elements. A correct elemethieigby defined as an element of a
BMC of the interviews (top down) or as the datasein BMC (bottom up) which is also

included in the gold standard (direct hit). Theulssare shown in the following table.
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Algorithm_Recall

Algorithm_F1_Score

Key Partners 3,11% 20,00% 51,80% 28,86% 1,24% 0,00% 20,00% 0,00%
Key Activities 10,48% 19,00% 76,00% 30,40% 12,07% 19,00% 87,50% 31,22%
Key Resources 10,48% 22,00% 60,25% 32,23% 4,35% 7,00% 25,00% 10,94%
Value Proposition 17,30% 21,00% 51,94% 29,91% 1,85% 6,00% 5,56% 5,77%
Customer Relationship 23,50% 20,00% 58,75% 29,84% 0,00% 0,00% 0,00% 0,00%
Channels 6,30% 27,00% 51,00% 35,31% 0,00% 0,00% 0,00% 0,00%
Customer Segments 12,81% 19,00% 61,73% 29,06% 0,00% 0,00% 0,00% 0,00%
Cost Structure 1,32% 16,00% 63,20% 25,54% 2,08% 2,00% 100,00% 3,92%
Revenue Streams 2,51% 8,00% 85,33% 14,63% 1,96% 2,00% 66,67% 3,88%
Total 9,76% 19,11% 62,22% 28,42% 2,62% 4,00% 33,86% 6,19%
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The table shows the results of the interview-baseddown BMC and the data-
driven bottom up BMC. As mentioned, the particigadirectly inserted their results in
the BMC template. The numbers of the top down BME average numbers of all 23
BMCs, derived from the interviews. The coding andtching was done by three
different independent researchers individuallyoid a bias of the author, resulting in
the figure above. Having a look at the results, cap see that just using the key
questions of Osterwalder and Pigneur (2010) tovdesuitable information from
companies’ data is not suitable enough when hazitapk at the metrics. On the one
side, to many elements are extracted from data Key Partners 32 113 hits) or no
correct elements are extracted (e.g. channels Qvdirect hits). At the same time, the
employees performed in nearly all metrics and aaieg better. However, these results
do not mean that the approach fails in all casé® fesults also reflect the correct
elements in the metrics related to some categafigbe bottom up approach. As a
result, the metrics reveal on the one side thatijuglementing the leading questions of
Osterwalder and Pigneur (2010) does not lead tmeneased objectiveness of BMs.
This is what | expected at the beginning of thipezkment. As result, some more logic
IS necessary, to consider the specifics of a BM obmpany and to show only relevant
information. However, the result still indicatesitlusing the BMC approach is one key
component for a BM analytics algorithm as the buottgp approach and the top down
approach achieve results in the same range, dtiteasme categories. This means also
that the meta-requirements and the design prirecigle not wrong in any case, but they
failed with this kind of implementation. Thereforedid another round in the design
cycle one as a kind of cycle 1b and tried to imprtve implementation of the design

principles.
Evaluation of the Algorithm Cycle 1b

As shown, the evaluation of the algorithm of theywus cycle 1a shows that
only implementing the leading questions of Ostedealand Pigneur (2010) is not
sufficient. In the cycle 1b, | propose an improwsaproach, which should reflect the
value creation of a company correctly. This impebapproach can be seen above in the
algorithm and the related information. The evaluativas done similar to the evaluation
cycle 1a, described above with a new industry paramd with the Business Model

Analyzer 1.0. As this is a new industry partnere @annot directly compare the results
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of cycle 1a and 1b. The new industry partner sglsping products for automotive and
medicine industries, has around 150 employees sasdtiled in 3 continents. Again, a

gold standard was created together with the manageaf the company. This is shown

in the following figure.

Key Partners Key Activities Value Propositions Customer Relationships Customer Segments
Gal ik Werkzeuabau Kundentreue .
avanik ) £ha Physisch: Direkte Ansprache Automotive
Enayati Konstruktion Vertrioc.
Stanzen ertrgge. N N
Lo Vo * Stanzprodukte Lieferung auf Abruf * Bosch
Materiallieferanten Produktion . Werk Langfrist. Vertrige « Mahle
¢ Wieland SIKZEMSC Einzelne Kiufe o Magna
Kundenbetreuung o g
¢ Outokumpu K How-Nutzung Ganzheitliche Quada
* Kleinere Lieferanten| 0w oW utzung Wertversprechen: Betreuung Swoboda
Key Resources Channels SFS
Maschinenhersteller | yp 0. : gﬁalm:[ S— HPQ
C Brudgrer Know-How ow- .ow. .
Haulik N C Gcgchw1nd1gkcnt Mail * OEM
* Bihler Metalle (Cu, ¢ Preis * Tier 1-3
o Edelstahl, * Flexibilitit Fax ,
* AMADA Edelmetalle) o Liefertreue Elektronik
*  Okamoto
Cost Structure Revenue Streams
Personal (Lohn & Gehalt) Produkte:
Material * Stanzteile
Maschinen »  Werkzeuge (direkt und indirekt iiber Teilepreis)
Fremdleistung Zusatzservices ( = Qualitdt, Umsetzung, schnelle
Galvanik Lieferung & Flexibilitit iiber hoheren Preis)

Figure 29: Gold Standard Evaluation Cycle 1b

Then, together with the employees, the top-down BMt&re created and the
algorithm as well as the tool was used to derieed#ta-driven bottom up version of the
BMC. This was done similar to cycle la: The intews have taken place at one
meeting room of the company and lasted betweennt38 minutes. After a short
introduction into the topic of business modelingl dhe purpose of the interview, the
task for the participants was to fill out the BME the best of their knowledge and
without any help. Then the gold standard was cdeatgh strategic management.
Outcome was the gold standard of the value creatidhe company. As last step, the
data-driven BM was derived from the data of the EdgBtem. For that, the advanced
algorithm, described in the sub-chapter above, wgasl. This is shown in the following

figure.
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Key Partners Key Activities Value Propositions Customer Relationships Customer Segments
Key Activity Partner:|  Stanzen Physisch: Vertrége: Bosch
* Galvanik Beschichten 0 Lmnliely * Lieferung auf
» Kontaktfeder Abruf SFS
* Flanschkontakt « Langfrist.
Vertrige
Wertversprechen - HPQ
(von Homepage):
. Key Resources « Ganzheitliche eres
Key Supplier: del 1 Losungen
+ Wieland Edelmetalle +  Know-How EDV/Internet
« Outokumpu Maschinen +  Qualitit
Mensch *  Flexibilitit
* Liefertreue
Cost Structure Revenue Streams
Material Stanzteile
Personal Werkzeuge
Fremdleistung

Figure 30: Business Model mined with the BM Analyzel

In this evaluation round 1b, | asked nine BM expest the industry partner,
which is operating in the manufacturing industrizey all had leading positions in the
upper management level. The results in the follgngihow that this was a good
decision, as they were able to give answers witigh accuracy, precision, recall and
resulting F1-score. Of course this was under thet of the number of interview
partners, as this company with 150 employees doesawve that many managers in
such high positions. Similar to the previous cydlalid the interviews with each
manager separately. Before, | had a meeting wélstrategic management to define the
gold standard in a workshop. The data-driven BM ¥iaally derived from the ERP
system of the company. Afterwards, | analyzed thta énd calculated the measures for
the top-down and bottom-up BMCs according to thériceof the cycle 1a. Focusing
on the top-down BMCs, | built an average for eaategory to be able to compare the
results. These results are shown in the followalget On the left part of the table, the
metrics for the top-down BMC (interviews) are showrhe right part of the table
displays the metrics of the data-driven bottom-iyp@(algorithm).
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Algorithm_Accuracy
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Algorithm_F1_Score

Key Partners 40,46% 64,54% 62,96% 56,62% 66,67% 100,00% 66,67% 80,00%
Key Activities 40,00% 83,33% 44,44% 55,21% 40,00% 100,00% 40,00% 57,14%
Key Resources 53,33% 81,11% 60,19% 66,17% 75,00% 100,00% 75,00% 85,71%
Value Proposition 44,36% 68,15% 53,40% 58,93% 55,56% 83,33% 62,50% 71,43%
Customer Relationship 20,55% 48,15% 25,93% 31,63% 33,33% 100,00% 33,33% 50,00%
Channels 54,81% 80,74% 62,96% 66,85% 33,33% 100,00% 33,33% 50,00%
Customer Segments 55,19% 67,41% 77,78% 67,09% 50,00% 100,00% 50,00% 66,67%
Cost Structure 46,85% 69,44% 58,33% 61,93% 75,00% 100,00% 75,00% 85,71%
Revenue Streams 56,30% 94,44% 59,26% 68,57% 66,67% 100,00% 66,67% 80,00%
Total 45,76% 73,03% 56,14% 59,22% 55,06% 98,15% 55,83% 69,63%

LTT
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As displayed in the table, both groups achievealletresults. Having a look at
the total numbers, one can see that the algoriterfopned better in terms of accuracy,
precision and F1-Score. At least ten percentagetgpdifference can be regarded. Only
for recall, both groups performed nearly the saftee highest values achieved the
algorithm in the metric “precision” for the differecategories. Remarkable is that also
the employees achieved a good result in this méths means that employees and the
algorithm both do not mention to a certain degre@erelements than included in the
gold standard. However, also the other values emearkable and also the employees
seem to be well informed and have huge knowledgeitathe value creation of the

company.

The most important results of this evaluation o€leylb are as follows: The
improved algorithm achieved a remarkable resulikilog at the metrics accuracy,
precision, recall and F1-Score. Although the alhomi has to compete against
department heads, it outperformed them. This isarkable, because in a company with
around 150 employees one can assume that the mepdrheads have a close link to
the upper management and a common view of the vale&tion. And this is also
proofed by the results of this evaluation. Theyiemdd high values for each single
metric. However, the algorithm performed better authieved in total the same or
higher values. | see this as a proof of the sditglof the algorithm to represent the
value creation of a company closely to the viewhaf upper management, represented
by the reference model. This contains differentaadages. First of all, as reliable
company data is used, the algorithm selected titat evhich is really fitting to the view
of the management and which can be seen as olgedws a result, this algorithm
provides an objective overview of the value creattosely to the view of the upper
management. Next to this, one has to consider thaehmg time. If this tool is closely
linked with a suitable data source, one can regrigwch an objective business model
much faster from data than model it from scratcdifionally, it can be adapted, so
that it fully reflects the view of the managementhwow costs of modeling time. Also
important is the fact that the meta-requirements$ @esign principles seem to support
the retrieval of a more objective BM from data. digh the consistent break-down of
the meta-requirements to the design principlestaadmplementation of these design

principles according to the DSR approach, a tootresated, which considers these
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principles and performs well. Of course, furthealeration rounds may make sense and
one can proof the suitability of the tool in comanwith different sizes or of other
branches. Nevertheless, in this case the tool pesfavell and seems to be supporting a

more objective business modeling as shown in thepter.

5.7. Responding the Demands of Organizations

In the problem awareness phase as well as in thevation, the demands of
organizations on objectivity was clearly pictur&dith this BM Mining approach and
especially with the concrete tool functions, théesmands were addressed. Through this
solution, it is possible to enlarge the time-consignmanual and error-prone top-down
business modeling process through a data-based(smmii-) automated bottom-up
approach. Through that it is possible to derivevhleie creation of a company from the
company data, which contains valuable informatiboua the real value creation of a
company and is not biased through personal goalthérmore, it is thinkable that this
approach can be used in combination with the toprdapproach. This would lead to a
BM, which has objective and fact based informaticosnbined with more subjective
and hard to retrieve data from the management. [€ads to a wider view on the value
creation of a company and can also increase tls¢ itnto the solution of the BM. As
business modeling in workshops is often combinet leng discussions (as | found out
in interviews), a data-base can increase the trfute participants of these workshops
and time can be used to more important tasks. doial the demand of a concrete tool
and a mining algorithm is also demanded, which lmarused in today’'s organization.
However, not only the demands of an organizatioa fadfilled, also theoretical

demands are addressed.

5.8. Responding the Demands of Theoretical Perspectives

Different researchers address the missing tool@uppr specific BM tasks. This
design science research cycle provides design leuyel for designing a BM Mining
tool. In particular, the BMC, which concentratesyarily on the abstract representation
of value creation (Osterwalder and Pigneur 2010, ve used and expanded into a
more objective logical representation of how a campcreates value. In special, the
important input data is defined and structured,cligan also be used in other fields,
e.g. providing a common business model / businesseps mining. These insights
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extend the existing knowledge in business modelamgl data analytics both.

Researchers can use this knowledge to further @xded sharpen the mining algorithm
or to define algorithms specified to a special stdy for example the financial

industry. Also the design knowledge for a BM Minitagpl can be used or the functions
can be included into other tools. This satisfiesoahe demand of an increased tool
support (Veit et al. 2014). In general, an incréasbjectivity has also influence on

other variables. For example, an increased objgctban also lead to an increase of
users’ trust or comprehension, which can be ingatd in the future. Furthermore, a
mining approach provides a faster aggregation fafrmmation as a person is able. In
special, the mining algorithm can gain insightsha structure of company data from a
management view. These insights can be used fer aladlytics and to be able to

understand better the data structure of a company.

5.9. Summary
This chapter gives an overview of the increasehef abjectivity of BMs. The
included mining algorithm provides a possibilityr fdata-driven bottom-up business
model mining. Through that, the existing top-dovap@ach, which is time consuming
and error-prone, is enlarged. Both, the bottomauptap-down approach can be used to
get a holistic view of the value creation of a camp Objectivity is demanded from
theory and practice both. Through the solution, M Biining tool can be used in
practice and design knowledge extends the existthgoretical knowledge.
Additionally, the mining algorithm can be used gepaly in a specific tool or as
insights into data analysis. It demands in spatialmeta-requirements of this design
cycle and of the problem awareness. Therefore ctiapter starts with the definition of
the meta-requirements and the derivation of reldesign principles. It continues with
the concrete instantiation and the tool functidredi As there is a limitation of the
mining of the subjective elements of the value ttoeaan additional enlargement of the
tool is provided. Also the impacts in the theoraltiand practical demands are shown.
Finally, a comprehensive evaluation is done to shbe demand of the single
requirements of this first DSR cycle. In the follogy chapter, the increase of BM
comprehension is investigated in a second desigiecyn design cycle three, both
concepts of objectivity and comprehension are caetbio a BM Analyzer tool, which

should support organizations and should generatdd) knowledge for theory.
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6. Examining Principles for BM Analyzer - Focus
Comprehension (Cycle 2

In today’s business environments, companies acedoto adapt or renew their business
models in a short period of time (Teece 2010). Wstdeding the current BM of a
company is essential to maintain its market pasitamd define adequate strategies
(Magretta 2002; Chesbrough 2007). So far, sevekélifameworks and artifacts have
been developed to support decision makers in dhefithe current BM of a company
(Ebel et al. 2016). However, only a few tools inojly consider the comprehension of
users. One example is the Business Model Canva<{BM Osterwalder and Pigneur
(2010), which has a good comprehensibility, butyotiirough an abstraction that
represents a business model on a simple level.BM€ is typically filled out in a
workshop format with a group of experts and thespnted and used by many different
stakeholders in organizations. The understandin@M§ is important as a basis for
communication and unites the views of differenerast groups. As a result, one could
advance the BMC, which already provides a good comaation base. Similar to a
blueprint in the construction branch, an advanc®tCRould function as an easy plan,
which shows the current condition of the value togaof a company in form of a BM.
Today, the view of the BMC and in general most ltdé BM approaches is mainly
focused on a strategic level (Osterwalder 2004)is Thias the consequence that
operational views are not represented suitable ginau the BM approach. However,
there is still room for improvement as a basis fmmmunication or for the
understanding of interest groups at these opemtiavels. Similar, Lindgren and
Rasmussen (2013) state the need to “fully undelsthe levels, dimensions and
components of the business models thoroughly” argkt“able to communicate, work
and innovate with business models at these le\gisidgren and Rasmussen 2013,
p. 158). As a consequence, an advancement of the BMnework could support the
users’ comprehension throughout the strategy ar dperational levels of the
organization and provides a common communicatiatfgrin about the value creation
similar to a blueprint. This was also one thouglittlme founders of the BMC

6 Augenstein and Madche 2017; Augenstein et al. BOA8genstein and Fleig 2018
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(Osterwalder and Pigneur 2010). In the last yedifierent improvements of the BMC
as well as new BM frameworks focused on the inaedscomprehension between the
operational and strategical levels through moraibket information about the process
of the value creation (such as Lindgren and RasemugX)13; Ebel et al. 2016).
However, still “huge unexplored possibilities” aristing in this topic (Lindgren and
Rasmussen 2013, p. 158).

I will take that up and focus on the aspects ofetidp understanding of the users of
BMs. Next to the existing focus of BMs on strategiews (Osterwalder 2004), a
challenge for the BM understanding of a user is #i& low transparency between the
elements (Reuver et al. 2013). To solve this prablefocus on the question, according
to Augenstein and Fleig (2018):

Which design principles increase users’ businesdaincomprehension?

The current research in the research area of BMposimension is still at an early stage,
however, related disciplines like business procease others provide suitable input to
solve this challenge. To find a solution, | rely tre Business Model Canvas and
formulate related meta-requirements and desigrciptes for an advancement of the
BMC in order to increase the BM comprehension @kitl Zimmermann 2001; Doz and
Kosonen 2010; Zott et al. 2011; Veit et al. 20pm a scientific point of view, | do
not only develop design knowledge for an increaBbt comprehension, but provide
also functionalities and show possibilities to desiBM tools with increased
comprehension. This should help also practitionerdevelop artifacts for their needs.
Furthermore, it should support the understandin@ a@lompany’s individual way of
value creation. Through this, they should be ablenake better decisions through this

improved knowledge.

In order to answer the mentioned research quedtenchapter is consisting of
the following sub-chapters. Chapter 6.1 starts wilte meta-requirements for an
increased BM comprehension. This is followed bydkesign principles in chapter 6.2.
As a base, literature was conducted, as well asvietvs and the knowledge of the
previous design cycle one. Using these design iptes; a tool was created, which is
shown in chapter 6.3. The function of the tool s dvaluate the different design
principles in a lab design. It could be used ircpca too. However, a huge effort would

be necessary to adapt the tool to a specific compérerefore, | decide to just include
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the functionalities in the common BM Analyzer incty three, which also contains the
design principles of the BM Mining from the prevsoghapter. In this chapter, | will
also show the responds on the theoretical (chap®r and practical (chapter 6.5)
demands of an organization. The tool is evaluated liab experiment (chapter 6.6) as
well as in a qualitative field study with an indyspartner. This chapter concludes then
with the summary (6.7), which is containing an ei@v and the most important
findings of this second DSR cycle.

6.1. Meta Requirements

Industry demands an increase of comprehension of BMrder to function as a
communication platform (Osterwalder and Pigneur ®@01Current theoretical
approaches as well as practical inventions provadesolid base for such a
communication platform and a support of businessleteys. For example, the BMC
provides a base, which is suitable to be improwsdatds a holistic comprehension of
the value creation (Osterwalder and Pigneur 2010).order to increase BM
comprehension compared to the traditional BMC, riviéeseveral meta-requirements.
Thereby, | define BM comprehension analogous to éb@blished business process
comprehension. Both, business process modeling barsthess modeling have the
demand in terms of comprehension, to make the évalieation) processes and
activities understandable. As a result, compreloensneans, how BMs “can be
designed so that comprehension of these modelsecaraximized” (Recker et al. 2014,
p. 200). During the evaluation interviews of theepous cycle with my industry
partners, it came out that employees do not negbssmderstand the initial value
creation of a company. This is a threat, becaus@gl@gommunications or for strategy
derivations, the initial value creation of a compahould be understood to a high
degree. Otherwise, wrong decisions or ineffectieenmunications are a thinkable
consequence. As a result, there is a need to seréee comprehension of business
modelers and the users of BMs. Existing literatigeaddressing this need, too:
Richardson (2008) claims that BMs should not beeatiyp with a strategy plan or a
table of actions for a strategy implementationg@#orris et al. (2005) and Di Valentin
et al. (2012)). Al-Debei and Avison (2010) demandpacial role for the BM in an
organization. For them the BM should mediate betwdiEferent levels of a company,

especially the strategic and operational level.réfoee, it is important that the BM is
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understood by stakeholders from both levels. Thisimilar to the example of the
blueprint of the construction branch. Thereby,ithwlved persons (e.g. site manager or
architect) of the “strategic” level of the projeas well as from the operational layer
(e.g. construction workers) should understand ¢bisstruction plan and should be able
to talk about the same things. Otherwise the kgidivould not be save or would
collapse. Similar to this, the BM should functios a platform for organizations. In
special, there is a need of BMs to be compreheméivlthe operational and tactical as
well as the strategic levels of a company (Al-Dedrail Avison 2010). Essential for this
iIs an increased BM comprehension through adequstefrBmeworks or artifacts.
Thereby, a BM should explicitly delineate the pisxef the value creation of the
organization, as well as the related elements badiépendencies (Rosenbloom 2012).
As a result, the meta-requirement (MR) four is folated, which demands the capture
of the whole value creation process and highlighthre interdependencies between the
included elements, (following Augenstein and Mad¢p@17), Augenstein and Fleig
(2018)):

MR 4: The value creation process of a company aedriterdependencies between the

elements should be made explicit.

Another aspect of a comprehension of the valuetiore&s the measure of success
through KPIs (Pauwels et al. 2009). KPIs and nusibegeneral enable an assessment
of the current way of value creation as well as ithentification of strengths and
weaknesses. They give a feeling about the conditi@ancompany or a special business
unit of it. Therefore, KPIs are often included iMBrameworks (e.g. Lindgren and
Rasmussen (2013)) or are at least not explicitetyuéed. Also the BMC contains two
value capturing categories, which are “costs” amyénue”. These two categories give
a good overview of the important costs for the &efpvities and resources as well as an
overview of the turnover of the value delivery (@stalder and Pigneur 2010).
However, these are not the only important KPIscvlare thinkable for a company. For
example, Lindgren and Rasmussen (2013) extend M€ Blso for a reason of an
increased assessment of the value creation. Asudt,r&Pls seem to be very important
for understanding by evaluating the company's fwosiin addition, it provides a basis
of trust for users when the data reflect their agdions. This was also seen in the

previous design cycle for an increased BM objetstivihere, data plays an important
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role and is a decision criterion for important eéens. As a result, | consider an explicit
measure of the BM’s value creation flow as an ingoutrfact for increasing the users’
comprehension of BMs. This is demanded in the fifttta-requirement, according to

Augenstein and Fleig (2018):
MR 5. Extending the core value capturing conce@M{ should be enabled.

In their work, Osterwalder and Pigneur (2010) dise@ddress this “value
capturing” with focus on the cost and revenue aategHowever, also a time-
dependent value capturing is thinkable. The baga iis that the values or KPIs of a
company are not static, but updated steadily aacktbre to be adjusted. Examples can
be external changes in boundary conditions and maong (Demil and Lecocq 2010).
As a consequence, a certain KPI has not only asecuwalue, but also a “history”,
represented through the values over time. Thiohistf data can be used to derive
future trends or tendencies of the KPIs and valdssa result, they can help to derive
suitable strategies for organizations. As an exam@he can have a look at the sale
rates of a certain product. If they decrease, ntisdxefforts can be done or the product
will not be sold anymore. As a result, such trandd can support the strategy definition
and can help to understand the BM over a periathed more detailed. As a result, an
integration of the courses of the KPIs over timeldancrease the comprehension of
BMs (Lindland et al. 1994; Overhage et al. 2012).1S8lemand the meta-requirement
six, according to Augenstein and Fleig (2018):

MR 6. A time-dependent information of value capiyishould be supported.

To sum it up, an increased users’ comprehensioncaadges in existing BM
approaches can provide benefits for companieseasdan derive better decisions and
have a common communication platform. Similar, lamdl et al. (1994) argued that
“not even the most brilliant solution to a problevould be of any use if no one could
understand it” (Lindland et al. 1994, p. 47). Makitme relations between the elements
and the interdependencies explicit can increase d¢beprehension of BMs.
Additionally, further KPIs and a time-dependentresgntation of it can increase the
trust and comprehension of users of the BMs. Thest@-requirements are shown again
in the following table. Afterwards, design prin@pl are derived from these meta-
requirements in the next sub-chapter. They showdlp ho translate these meta-
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requirements in concrete design decisions and ecretmn instantiation in tool

functionalities.

ID Meta-Requirement Description
MR 4 | The value creation process|It should be easier to understand the relations between the

and interdependencies of| different business model elements and the value creation flow,
elements should be made|because the user has more and deeper information.

explicit.

MR 5 | Extending the core value|It should be possible to extend the core BMC value capturing
capturing concept of BMC|dimensions with additional KPIs. So the user can evaluate the

should be enabled BM and decide rapidly based on this values.

MR 6 | Time-dependent information| Changes of the values should be explicit, so the user can value
of value capturing should be| them and see the direction, the values are heading to.

supported.

Table 15: Overview of the meta-requirements for BMComprehension

6.2. Design Principles

Using the meta-requirements, a BM framework cowdddbsigned in a way that
the users’ comprehension is increased and protdgsfore a communication platform
similar to a blueprint in the construction brankthorder to build a suitable tool, design
principles can help to formulate design demandsthen concrete functionality and
representation. In the meta-requirement MR4, tieeeedemand of making the relations
between the different elements of the BM more eiplin a concrete tool, the elements
could be linked according the concrete value apeafprocess. This has several
advantages. One advantage is that this providesyacomprehensive view on the value
creation process and effects of changes on oneealetan also be regarded easier on
the related elements (e.g. pay-offs). On the dtlaed, it provides an overview without
the challenge of an information overflow. Naturala}l elements of a BM are related
with each other in a direct or indirect way. Foaewle, a key partner performing an
activity can have influence on the satisfactiowagtomers. In the BMC, these elements
are not very close concerning the position in taevas (key partners are on the left
side, customer segments on the right). Linkingegredements would not be sufficient as
this could lead to an intransparent network. Howeewery value creation process

implicitly states that every key activity influereceustomer satisfaction (e.g. Porter
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(2001b)). As a result, | demand the fourths deggnciple (DP) 4, according to
Augenstein and Fleig (2018):

DP4: Visualize dependencies between business rateeénts along the value creation

process to make value creation process and intemidgncies of elements explicit.

Next to the relations, also a demand of KPIs aed tthanges over time is addressed in
the previous sub-chapter. Not only financial valaesthinkable to be included as KPlIs,
also functional KPIs like lead time or number ofriwng hours can provide valuable
information. In addition, not only strategic levddta can be important, but operational
data can also provide appropriate informationhmfiteld of business process mining, it
Is understood that even this operational data cawige valuable information for the
strategic management, if prepared in an aggredated Such an extension of the value
creation is addressed in the design principle faggording to Augenstein and Fleig
(2018):

DP 5: Provide an extended value capturing conceflioWing a business dashboard

approach to allow an evaluation of a BM for usefshe tool.

The basic idea for the instantiation of this degagimciple is that users can define that
KPIs, they need for their work. Furthermore, thg gerformance indicator trend can be
shown through suitable diagrams like in a dashboad#cided for line diagrams, as
they are very common in today’s business. Howesttrer diagram styles are suitable

too and are related on the field of application agers’ desires.

This KPIs can be defined by the user themselvesaraing their needs. Additionally,
the course of time of the KPIs will be picturedaingh diagrams like in a dashboard.
However, the advantage of line diagrams is theipitig to do and picture predictions
on the data to forecast trends (e.g. ARIMA predict All in all, these two design
principles are shown in the following table. It shown additionally that meta-
requirement four directly relates to design priteijpur. For the meta-requirements five
& six, the design principle five aggregates botled®in one common principle. As
mentioned, these principles function as a baseaaslator for the meta-requirements to

instantiate them into concrete tool functionalifieseven an independent tool).
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1D Demand Design Principle
Visualize dependencies between business model elements
DP4 MR 4 along the value creation process to make value creation

process and interdependencies of elements explicit.

Provide an extended value capturing concept following a
DP5S | MRS5S & 6 | business dashboard approach to allow an evaluation of a BM
for users of the tool.

Table 16: Overview of the Design Principles for BMComprehension (Augenstein and Fleig 2018)

6.3. Instantiation

As instantiation of the design principles, differgmossibilities are thinkable.
Together with my industry partners, we evaluatdtedint possibilities of instantiation
and for sure, there is not only one correct sofutidowever, | decided for a solution,
based on the BMC, as this approach is often us#tery and practice both. Especially
in transformation projects, the BMC provides a gdede for the current situation as
well as a target setup. However, not all categoaes directly affected by such a
transformation project. As it will be shown later the evaluation sub-chapter, the
industry partner decided for a representation oly ahat categories, which are
important for a transformation. The focus was settliese categories, because the
transformation project was very complex and throtigé focus, redundant information

could be fade out. The following figure shows thadnymized) BMC of the industry
partner.

Value Proposition

-Plattform i g .
Modularized data capabilities oeral Product whw: Pricing: Quantitative process

. implementation -Cost Plus
service portfolio: _Use Case ;fgeﬁm o - Basic Chermicals sl performance
- . - K transparency
Stieat Morilos D”’Elﬂp‘“‘“l_ o - Special Chemicals = Cihad e ik )
= I M ietion - Strategic Partner strategies for
-Smart Data Analysis -Data Science Production view: sisk/revenue sharing Improved process target
-Smart Predictions -Data Visualization -Conti. Process figures:
-Smart Process Operations -Process -Baich Process - Cosls
Competences - Qutput
- Quality
- Internal sales activities - Cosls for instantiating
R - Sales activities PD PA'S Tesources

- Other costs

- BM fix point dimensions - BM dimension with [:] BM dimensions

implementation scope not considered for transformation

Figure 31: Exemplary BM of the Company Partner
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As it can be seen in the figure, the dark anditite blue categories are important for a
transformation, while the grey categories are nictly (but indirectly) affected by a
transformation. The information of the blue catég®is then used to build a semantic
network, containing the categories as well as thements of each category.
Furthermore, the elements are connected with etldr tb demand the requirement of
design principle four. Additionally, a KPI sectishadded to show all important values
for the transformation. This demands design priecifive for an increased value
capturing. On the left hand side in the followingufe, one can see an extract of the
BM of the business partner. Black knots represeatcategories, while grey knots are
concrete elements, instantiated in the categoryjat&® elements are furthermore
combined with an arrow. On the right side of tlgafe, one can see the extended value

capturing. Not only cost and revenue KPIs are ihetl) but also further important

values. Through that, more precise adaptions shoub@ possible.
Integrated Data Service Development KPIs
DPS Value based pricing
Data General KPI Costs 44.347,72 €
Platform Capabilities  i00ration (D) Key Activities  Customer || Dev. hours 200[ Revenue 63.180,00 €
O >® Segment | | Cons. hours 106] Ebit absolut 18.832,28 €
; . Pro.value add. 89,01%| Ebit relativ 43%
: : Pot. value 157.950,00 €| Pprofit sharing 40%
: @) : Risk provider high
: w - -@ Risk customer low
! P\ Pata Service .
PA/ECR 4 Basic
E ,’ ) e Portfolio - icars| |Cost plus pricing ~ Mixed pricing
; Business Costs 37.72520 €| Costs 44.347,72 €
: I Revenue 43.610,00 € | Revenue 53.330,00 €
: I’ £~ "?V - "*‘k"“r‘"w“ Ebit absolut 5.884,80 € Ebit absolut 8.982,28 €
" | DP 4 (€)= Consiiteg Ebit relativ 13%| Ebit relativ 17%
! Profit sharing 28%| Profit sharing 34%
‘ * Risk provider low| Risk provider medium
Key Partners Development (C) Key Resources Risk customer high| Risk customer medium

Figure 32: Instantiation of design principles for ncreased BM Comprehension

As shown in the evaluation phase, described belogvusers liked this increased
value capturing and the relations between the el&gneHowever, they criticized
disadvantages compared with the representatioheoBMC. This is why | decided to
go back to the BMC representation and use it assa or the experimental tool. In this
experimental tool, the design principles four ainke fare included. To show the
concrete relations between the elements, one adnatlone element and directly sees,
which elements are successors and predecessormanihey are related. Furthermore,
the influence of the elements on the KPIs is inethdAdditionally, another KPI section

is included next to the cost and revenue sectibm#his section, further KPIs can be
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considered. Clicking at a KPI will not only showethelated elements, but also the
course of the values in a graph. This is showiénfollowing figure, which represents

the experimental tool. As example, it is clicked the element “revenue of patents”.

Shown are the related elements and the course ¢fRth over the last year.

Schliissellieferant
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Tool Produktion
Schulungen

Hochleistungsprodukte
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828-Beziehung

Hohe Qualitat

Reparaturservice

Flottenmanagement

Handwerksbetriebe
Produzierendes Gewerbe

Exklusive Stores

tochmodensa Prodiiis basinfiumet Baugewerbe
4

\ DP 4: Related elements

Metale are linked with each other Websels

Wissen Telefon

Synthetische Materialien Vertreter

Elektronische Komponenten Verkaufer

Cost Structure e
Produktionskosten Mitarl rzahl Ve serlose
Erlés aus Zusatzservices

Reparatur- und Servicekosten Quote defekter Teile

Kosten sekundarer Aktivitsten £rlos aus Reparaturauftrigen

Lagerbestand

Entwicklungskosten Ourchlaufzeit Erlds aus Patenten

inkaufskosten Anahl producierer el Einnahmen Schulungen

Anzahl Patentanmeldungen

‘&\ DP 5: A further value /
N

| capturing section and
graphs are included.

Figure 33: Instantiation of the Experimental Tool.

In section 6.6., the results of the evaluation Wwdlshown. There the effect of the
design principles and the tool on users’ BM compraion is delineated. In the
following sub-chapters, the responds on the demanhdbeory and practice will be

shown. Evaluation

The evaluation of BM comprehension can be donenm different ways. One
possibility is to investigate an increase of corheresion in a real world environment.
The advantage for this is to be able to survey irea world setting the effect on
modelers and their actual use. The second posgilislito do an experiment in an
isolated setting, with controlled conditions. Thvantage thereby is that the effects can
be revealed clearly through the controlled situatids a result, an evaluation in a
natural environment and an evaluation in a lab expnt would show the effect of the

provided design principles in real world settingsagll as in a separated setting.
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In the methodology, | introduced a framework foakesation in a DSR project
according to Venable et al. (2016). The first eatibn step in this process is the
literature review, as well as further studies aniriviews. This has confirmed these
needs. In order to show that the design meets tb@-requirements and that the
instantiation fits the design, | use the resultstte# real world evaluation, which |
conducted together with my industry partner. Asnalfand most important step, the
evaluation of the solution, | conducted a laboratexperiment to make the impact
clear. This is shown again in the following figuhe the next sections | will first present

the evaluation in the real-world experiment analfinthe laboratory experiment.

6.4. Experiment for BM Comprehension Evaluation
In the following, a real world experiment and a kxkperiment to evaluate the
design principles are conducted.

Real-World Evaluation

Both evaluation goals of showing that the desigetnéhe requirements and that
the instantiation fits to the design will be showna real-world environment. As
business partner | choose a consulting companyusecof their knowledge in business
modeling and their various projects in this branidme consulting company is related to
production and chemical industry and is part oftacls company with more than
350.000 employees all over the world. Backgrounthefstudy is a transformation of a
customer in the chemical industry. The transfororattase wants to shift the current
value creation towards an improved value creafldve consultants recorded the current
situation and defined a target situation togethiéh e customer. Both situations were
inserted into the BMC and transformation soluticssd decisions were derived.
Another group of consultants inserted the currerdt target situation into a network
independently from the other group. The networktaimed all categories of the BMC,
but the difference was, that the related elemeet® Wnked with each other. Through a
BM analysis, suitable decisions and a transformasimategy were derived from both
groups. Then both groups came together, comperdddmecussed about the results.
This situation fits perfectly, because through thean show that the design principles
meet the requirements. In special, the clear oelatibetween the elements should

increase the comprehension of the BM users abewdlue creation and the BM flows
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of an organization. Furthermore, an increased vahgation should help to derive
decisions more easily and more precise. Therefatecide to capture the current state
in an abstract version of the BMC. The categoriesewstill kept, but the flat canvas
was changed into a semantic network. Furthermbeeyalue capturing was increased
and represented in a special KPI dashboard. Fasake of data protection only a small
part of this transformation will be shown in théldwing part. Furthermore, all values
are randomized. The extract of this project is §iwg on the change of an integrated

data service development towards an outsourcingisfservice. The following figure

shows the current status of the company in théaglsemantic BM.

Integrated Data Service Development KPIs
Value based pricing
Data General KPI Costs 44.347,72 €
Platform Capabilities Integration (D)  Key Activities ('.ll\lnnx'l' Dev. hours 200| Revenue 63.180,00 €
Segment | | Cons. hours 106 Ebit absolut 18.832,28 €
. Pro.value add. 89,01%| Ebit relativ 43%
H Pot. value 157.950,00 €| profit sharing 40%
b Risk provider high
&) --- -@ Risk customer low
u:u ANT‘ ice  pasic o ) B
Portfolio - onicals| [Cost plus pricing ~ Mixed pricing
Costs 37.725,20 €| Costs 44.347,72 €
Revenue 43.610,00 €| Revenue 53.330,00 €
(D) = Development Ebit absolut 5.884,80 € | Ebit absolut 8.982,28 €
(€)= Consulting Ebit relativ 13%| Ebit relativ 17%
Profit sharing 28%| Profit sharing 34%
% Risk provider low| Risk provider medium
Key Partners Development (C) Key Resources Risk customer high|  Risk customer medium

Figure 34: Real-World Evaluation - Current BM of the Organization

As it can be seen in the figure, key partnersydigts and resources as well as the
customer segments are represented in a framewarKirgdked with each other. This
fulfills the demand of the meta-requirement 4 “Madue creation process of a company
and the interdependencies between the elementsdsheunade explicit.”, as well as
the requirement to visualize them according to ¢beesponding design principle. It
furthermore shows that it is possible to modelvhleie creation of a company in such a
way and it is not confusing people. Furthermore, #alue capturing is represented
through a separate KPI section, which fulfills themands of the meta-requirements 5
and 6 as well as the related design principle @il\dor the sake of clarity, the graphs

of the KPI values are not shown in the figure,Wwate done in the project.

The comprehension of users is checked throughdheadion of a suitable target
model of the company, related to the current BM. &Atask, the customer develops
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together with the consultants a suitable targetehobfterwards, the involved persons
give qualitative feedback about this approach a$ agetheir understanding. | decided
for qualitative feedback, because it is difficui measure the actual increase of
comprehension. This is because each project isrdiff and even small changes can
cause huge effects, which make a comparison ofdifierent projects impossible.
Furthermore, the feedback could be used for furihgsrovements and to detect
challenges in usability. Based on the BM of theuakstate, a target BM is created,
focusing on the outsourcing of the data serviceelbgment as strategic decision. This

is shown in the following figure.

Outsourced Data Service Development KPIs
Data ey General KPI Value based pricing
Key . Plul.rfn:m _ Integration Activities Customer Dev. hours 0] Costs 17.212,49 €
Partners  Capabilities(C) ) Segment Cons. hours 106 Revenue 25.712,79 €
’—\-\ ————— . Pro.value add. 35,92%| Ebit absolut 8.500,30 €
NS Pro.value add.| 157.950,00 € Ebit relativ 49%)|
; Profit sharing 16%
: Risk provider high
_—— Risk customer low
D —P--©
PA/EC Progess .,/ 0§ a Service Basic Sdr
“Business  Competence /’ Deve Yortfolio Chemicals Cost plus pricing Mixed pricing
SN Costs 14.22520€]  Costs 15.647,72 €
4 Revenue 16.960,00 €|  Revenue 18.296,40 €
. /,' (D)= Development Ebit absolut 2.734,80 €|  Ebit absolut 2.648.,68 €
', (C)= Cousulting Ebit relativ 16%|  Ebit relativ 14%)
‘ Data Profit sharing 11%|  Profit sharing 12%
Key Resources Visualization Risk provider low]  Risk provider medium
(D) Risk customer high|  Risk customer medium

Figure 35: Real-World Evaluation - Target BM of the Organization

The feedback of the consultants and customer i various and increased the

further development of the tool. However, they cda@ summarized in several

advantages and disadvantages of this BM represamntadnd on the users’
comprehension.
Advantages Disadvantages

* Illustrating structural changes and alternatives increases
comprehension of users.

 Increased transparency through different focus dimensions

« Impacts (e.g. through dynamic changes) could be regarded
more easily.

» Connections between elements allow for a faster
understanding of the weakness and gaps of the BM.

» Through the KPI section, statements about the current
position and trends can be made easier.

» The representation allows for different configurations,
which is supporting the definition of a target state.

Increasing complexity compared to the BMC.

Difficult to highlight the focus dimensions.

Still a static consideration of the dimensions.

For a transformation, more dimensions or a wider focus
would be suitable.

» Bigger (modeling) effort than using the BMC.

* Comparing two BMs, transparency decreases.

« Additional illustrations provide no benefits and decrease
transparency.

Table 17: Qualitative Results of the Experiment
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As a summary of the feedback of the users one earthat the relations between
the elements and the improved value capturing asn sery positively. Different
advantages of these aspects are mentioned and eihssahat the perceived
comprehension of users increases. Especially fadirfg gaps or for considering
different alternatives, the instantiated desigmg@ples seem to provide a benefit. On
the other side, users complain about the reprets@miaf the value creation. Some name
directly that the BMC seem to be more suitableefaresent the value creation and has
less effort and a lower complexity. Others nameeaegal weakness of BMs, which is
that BMs only provide one view of the value creati&specially for a transformation
project, they named that more and different views @aecessary to make correct
decisions. All in all, the design principles seemwviork out very positive on users
perceived comprehension. Furthermore, it seemaldaito use the BMC as a base as
users are used to it and provides a suitable framewor business modeling. As
mentioned, in this evaluation step, only the pergicomprehension is investigated. In
the following section, a lab experiment should pran increase of comprehension

through the instantiation of the design principtean experimental tool.
Lab Experiment for BM Comprehension Evaluation

After the real-world evaluation | will show an iease of BM comprehension
through the use of specific tool functions. In mdetails, | want to investigate an effect
of increasing the level of advancement (instartiatof different design principles) on
the comprehension of users of an organization’sniess model. Furthermore, | will
proof that the solution really achieves the obyegi of an increased BM
comprehension. Therefore, | will have a specialifoon the design principles 4 and 5.
For the proof of an increased BM comprehensioapaekperiment was conducted. The

characteristics of this lab experiment will be shawthe following section.

Testable Hypothesis:For the evaluation | formulate four testable hyyases
with regards to DP4 related to the relations betw&e elements and DPS5 related to an

advanced value capturing including visualizationd further KPIs:

H1: The basic Business Model Canvas (BMC) positiviefluences users’ BM

comprehension compared to a textual descriptiah@BM.
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H2: The effect of the experimental BM tool extem$iwough relations (DP 4) on users’

BM comprehension is stronger than the effect obtec BMC.

H3: The effect of the experimental BM tool extemsfoough further KPI-based value
capturing (DP 5) on users’ BM comprehension is sfyer than the effect of the basic
BMC.

H4: The effect of the experimental BM tool througlations and further KPI-based
value capturing (DP 4+5) on users’ BM comprehensi®rstronger than the effect of
the basic BMC.

To detect these effects in the lab experiment,edifit control variables are
included. In the experiment, | control for the dgraphic information, the participants’
expertise in business modeling and dashboardsevke of profession and the major of
the participants. The related research model iesgmted in the following figure. There
the examination of the effect of different tool @gaorations on the users BM
comprehension is shown. The design principles westantiated in an experimental
tool together with a student to detect the effemisusers’ comprehension. | thereby
think that adding functionality following DP 4 amP 5 relates positively to the BM
comprehension of users. | assume that there is@aase of comprehension, regarding
H1, H2 and H4 as well as H1, H3, and H4.

! Controls: X
L. Demographic Information X
i+ BM & Dashboard Experience !
\ * Level of profession of the !
| I
1 I
1 I
1 I

1

BM Tool Design participants
Configuration + Economicbackground of
Configurati major .
onD%ng 5on e Comprehension
: Users BM
Conﬁ%u;atlon 3 sl Compre-
S hension
Configuration 2
4 |H1| <[ Ha| < | Ha]
Configuration1 || |H1|<|H3|<[H4]
(Control Group)

Figure 36: Research Model for BM Comprehension
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Measurement: | distinguish between the measurement of the ieddent, the
dependent variable and the control variables. Tigependent variable is a directly
controllable variable in the functionality configtion. It will be measured through a
gradual measurement. There exist three levels:|lawe is the basic level; level three
accordingly the maximum level. | will then measuhe levels through a discrete
measurement. The dependent variable is a discagi@ble, which is defined here as the
number of right questions. It will be measured ditative through a questionnaire
analysis. The questions were derived from caseiesudf real world cases. | will
compare the number of right questions with thel totanber of questions and calculate
a rate of correctness. | thereby see this rategotiopal to the comprehension of the
user’s. Last, the control variables were alreadytinaed. | control for the demographic
information, the BM & dashboard experience, theelef profession of the participants
and the economic background of major, to achieveomparability between the

different configurations.

Experimental Design: | design this experiment as a between-subjectgdesi
where participants are assigned to one fix group¢hvis not changing. First | start with
group one, which has the basic BMC and additioeat-based information. Then |
continue with group 2 and 3, which has only onéuieaof the BM Analyzer (either the
relations between the elements (group 2) or the &WRport (group 3)). Finally, I
investigate the performance of group 4, which ha&sdomplete functionality (relations

and KPIs). Thereby, | have to add that each pp#iti can take part in only one session.

Indepen- Group 1 (Control Group) 2/3 4
th_anttJI Level Basic BMC and additional | Advanced BMC with 1 | Advanced BMC with
ariable Information (adIn) functionality and adin full functionality
Dependent Lower Bound of right Increase ofright Upper bound ofright
. Level . . .
Variable answered questions answered questions answered questions

Figure 37: Experimental Rounds and Dependencies

As it can be seen in the figure above, | assummemease of correct questions
proportional to the increase of functionality oetadvanced BMC tool. This reflects

also my hypotheses H1-H4, mentioned above.
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Data Collection-Sample: For collecting the data, 240 people take placéhen
experiment. Through that, the weak convergencerait for statistical analysis is more
than fulfilled, as 60 people per group take platke participants are bachelor and
master students of mixed professions across thepgrd decided for heterogeneous
groups, because otherwise it is possible that omepgis consisting only of economists
and another group only of biologists. With mixedwgps, diverse thinking and problem

solving is distributed equally. Furthermore, thedgr is distributed nearly equally.

Data Collection-Expiration: Before the experiment, each student is assigned to
one specific date and therefore to one specialpg(batween subject design). At that
specific date, the students are assigned to sepgacabins, where they can find a
computer. At the beginning of the experiment, tlggy a general introduction into
taking part at lab experiments (e.g. turning mobifeetc.). Then they get task specific
information about the experiment and a first introttbn into the BMC and the different
categories. | check for their understanding throvgfated comprehension questions.
Then the real task starts and the students gebpdirtant information. At the same time
and after a few minutes for orientation, they havecan the information and answer
guestions. It is supposed that they answer thetignsswith the help of the information,
as this information is necessary to give corresiaats. In a specific period of time they
have to answer correctly as much questions aslpesgifter this, they have also to
answer qualitative questions. Finally, they gethbrafing and their rewards, which is a

show-up fee and a payment for their correct answers

Experimental Process

Pre-Test1 Pre.-Test2 Date 1 Date 2 Date 3 Date 4
All groups tasks All groups tasks Group 1 (Basic Group 2 Group 3 (KPIs Group 4 (Full
and general & general Version) (Relations in in adv. BMC) functionality of

procedure procedure adv. BMC) adv. BMC)

X
[ |

Stage 0 Stage 1 Stage 2 Stage 3 Stage 4 Stage § Stage 6 Stage 7
Experimental Cabin asign and Participant Experiment Experiment Individual Debriefing and Data Extraction
Setup & Group relax time in Instructions Instructions and Task (qualitative) Reward and Analysis

Assignment cabin Questionaire Performance Tool-Feedback

Experimental Session Process

Figure 38: lllustration of the Experimental Process

The figure shows again the process of data callectin the first step, the

participants are assigned to their cabins. Then ¢fa a general introduction into the
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experiment and get general information (stage A)erAthis, the case and detailed
information about the experiment are given, e.gatwdh BM is, information about the
material and so on. In stage 4 they have to perttwmnexperimental task and have to
answer 30 questions, which are divided into 10 gdrguestions, 10 questions about
relations in the BM and 10 about KPIs in the vagioeposition. For each right question,
they will get 0,3 monetary units. In the next statieey have to answer qualitative
questions (similar to Figl et al. (2013); Reckemkt(2014) and Figl (2017)). For this,
they become additional 5 monetary units as a kihdslmw up fee. Finally, the

experiment is over and the participants are paid.

Experimental Questions: During a session, the participants have to answer
similar questions of three categories (see appégndiie first category are general
questions and each group should answer the samenambquestions in average the
same. The second category are questions aboutelliions between the elements.
Groups with a tool support for relations betweea @hements should perform better
than groups without tool support. Category threataios questions about the key
performance indicators of the BMs. Similar to catgyg groups with tool support should

perform better than groups without tool support.

Results: In the following, the results of the data analyai® presented. As
mentioned, | want to demonstrate a positive refstigp between provided functionality
in the form of instantiated design principles ahé nhumber of correctly answered
questions as a proxy for users’ BM comprehensitie. figure shows the results and the
relationship of the three different question catexgp as well as of the sum of all
guestions. As mentioned, the relation between gamd 3 will not be investigated.
Therefore, each graph contains two regression (iime=ar regression (y=m*x+b) of the
average number of right questions per each cordigur and the R2 regression

guality), each for the relation of group 1, 2 analsdwell as group 1, 3 and 4.
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Figure 39: Results of the Evaluation
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Figure 40: Data of the Evaluation
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Overall, one can see that a higher functionalityhef tool correlates with a lower
average of answered questions. It seems that @idreed BMC without any features is
the most suitable framework to answer general guestibout the value creation of a
company. However, it is also thinkable that thera learning effect or an information
overload, if one has to answer such general questwath the BM Analyzer tool.
Participants with no tool support for DP4 (grouprid 3) are significantly worse than
people with tool support (group 2 and 4).

Participants with no tool support for DP 5 (grouprid 2) answer less questions
correct than people with tool support (group 3 dhdinterestingly, group 3 (with tool
support for relations) performs much better thaougrl. Showing the relations between
elements positively seem to positively influencel KBmprehension. From the sum of
correct answers per group it can be seen that grauand 3 perform better than group

1. Group 4 with tool support performs best. Thesst-t shows also significant

differences.
HX HY t-Value df P <[> a
H1 H2 -2,722 116 0,007 < | 0,010
H1 H2 -5,479 116 0,000< | 0,001
H2 H4 -2,373 139 0,019< | 0,050
H3 H4 -8,032 139 0,000 < | 0,001

Table 18: Results of the t-test

The analysis of the results was carried out witowverful independent sample
test. The prerequisites for carrying out such & a&es fulfilled (two different groups
from which a sample is taken. The values shoulditméar; ideally, both distributions
are bell-shaped and symmetrical). Alternativelye theak convergence criterion is
fulfilled.) One can see in the table a differerween each pair of configurations
which are significant according to the results lué table above. This means that the
observed effect sizes have a huge effect. Addiliprthis significant result is based on
a huge sample size used in the lab experiment.fuiliils the central limit theorem as a
prerequisite of using the t-test in this case.dwailhg the table and the data, the results
support significantly the hypothesis that with gh@r tool support, more questions are
answered correctly. With that, | assume a highengrehension of the participants. The
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results prove furthermore the hypotheses and tletices between the hypotheses
|H1|<|H2|<|H4| as well as |H1|<|H3|<|H4|.

This means that the solution is really demandirggréquirements of this design
cycle. As stated at the beginning, the comprehensioBMs should be increased. |
defined suitable meta-requirements and related gdegrinciples. These design
principles were instantiated in an (experimentafl.t The results show now that this
tool and therefore, the related design principlesl aneta-requirements are really
increasing the comprehension of users of BMs. Tfexteis even increasing when the
design principles are combined, compared to thglesinse of one design principle. To
sum it up, using these functionalities or desigm@ples increases the comprehension
of users. Furthermore, the design knowledge isfptband can be used in academic
literature und studies. Together with the practieailuation, the tool functionality
provides a good support to derive strategic deassimut of such a BM framework, as
both evaluated tasks are strongly inspired by mactasks. This will be summarized

and shown again in the next sub-chapter.

6.5. Responding the Demands of Organizations

Business model comprehension is an important pointorganizations. Often
used is the analogy of the construction branchr&h& construction plan provides a
rapid overview of the whole project. Even novicapidly understand such a blueprint
and can derive suitable tasks. It furthermore mglesia communication platform, where
each stakeholder has a common view on the prdedhe same way, a BM should
function in an organization. Through the designngples and the concrete
instantiation, the value creation and the differlotvs of information, goods and
services are visible. One gets rapidly an idea ath&uvalue creation and can assess the
strengths and weaknesses of the value creationghran enlarged value capturing. All
in all, the increased comprehension has some aalyasitfor the users next to the
advantages of a common communication platform. A 8fén functions as starting
point for a strategy derivation or as current st#t@ transformation. As the problem
awareness phase has shown, big projects fail, becthey are to complex or the
management instruments are not suitable enoughotade a sufficient view. Through

the increased comprehension, users understandathe greation of a company better
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and can derive better decisions based on thati adlibe shown in the following
evaluation chapter. This means that the likelihebda successful transformation or
strategy derivation can be increased. Furthermarel together with the design
principles, concrete functionalities and the BMresgntation can be used in BM tools
of organization. These functionalities will be usettlitionally in the BM Analyzer 2.0,
as shown in chapter seven. Companies can usettiarid with that the functionalities
of an increased comprehension. Furthermore, thikitieo for increased BM
comprehension has also impact on theoretical despasitbwn in the following sub-

chapter.

6.6. Responding the Demands of Theoretical Perspectives
As already mentioned, existing approaches likeBikC are mainly focusing on a
fast and abstract representation of the value ioreaf a company (Osterwalder and
Pigneur 2010). In the foreground is the fast cogatif the BM, which should provide a
fast overview of the value creation. OriginallyetBM can be seen as a mediator
between different layers of a company (Al-Debei &wison 2010). The found design
principles enable not only an increased comprebansif the value creation of a
company. They provide also a framework for med@tietween the different levels.
This means not only for practice that the differleviels are linked and multiple views
are integrated. It provides also further insiglsarnanagement research as it supports
the users to understand the business in a hohséw and to integrate several
viewpoints. Next to this, also the knowledge of Bfpresentation and designing
dashboards for (business model) management isag@te Similar to process model
comprehension (Figl et al. 2013; Figl 2017), thrkvprovides insights into influencing
factors on users’ comprehension. To show this faatisn of the theoretical and
practical demands, the following evaluation chapteit give an overview of the

evaluation of the requirements and design prinsiple
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6.7. Summary

In this chapter | provided an overview of the setaesign cycle of my DSR
project. In the focus of this cycle is the increaseisers’ BM comprehension. This is
important, because BM approaches are often usacdcasxmunication platform as well
as for derivation of a company's strategy. Themfoa high degree of users’
understanding is important to make successful sesand to satisfy the demand of
BMs as a mediator between the strategical and tpesh level. In order to achieve
these demands, | first collected the related requents from theory and practice and
formulated three meta-requirements for an increaB& comprehension. Main
demands are an increased visibility of the relatibatween the elements and KPIs as
well as an increased value capturing. These metsirsaments were then transferred on
related design principles. These two design priasighould provide a guideline for an
instantiation of the meta-requirements in conctete functionalities. | therefore built
an experimental tool to evaluate the effect of ttesign principles on the
comprehension of users. Following the approach ehable et al. (2016) for the
evaluation of DSR projects, | performed a lab expent as well as an evaluation in a
real-world setting. In such a real world settinge tdesign principles and meta
requirements were tested on a real-world projeiftei2nt insights were collected, not
only for BM comprehension but also for business etind in general. These insights
were considered in the instantiation of the tooltHe lab experiment, participants have
then to perform a task, inspired by real-world taskan organization, especially for
strategy derivations. The results significantlywtbat an increased tool support, using
the design principles increase the comprehensiothefparticipants, and they could
perform better than with less tool support or ewatth no tool support. All in all, this
design knowledge can be used for an increase ofcBMprehension. The insights as
well as the functionality will then be combined kihe results of the first design cycle.
In the next design cycle, both concepts of an Bmed BM objectivity and
comprehension will be used to build a BM Analyzeslt This supports decision makers
in the derivation of suitable strategies. Additiyait provides lots of insights for
science, as there are many gaps, which are shawougth the literature review and the

interviews with the practice partners.
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7. Instantiation of the BM Analyzer 2.0 (Cycle 3)

Both concepts, the increase of objectivity and eérg’ comprehension, are
important for a successful business modeling. Eeensidered separately, these
approaches offer a wide range of opportunitiesetibeb support business modeling and
the stakeholders involved. However, using thesecepis together provides a wide
range of synergetic effects, which supports uselditianally. In general, using
enterprise data to retrieve an objective BM of apany is not different from the
approach of a dashboard, which should interact émtwndividuals and the different
information systems of a company (Few 2006). Thereihe included data is
represented through visual features to reduce ithe for users to understand them
(Yigitbasioglu and Velcu 2012). Therefore the certdegree of abstraction as well as
the number of visual objects in such a represamtat important (Heaps and Handel
1999). Furthermore, analytic features are more amore included into such
representations (Zeithaml et al. 2006). As it carséen, not only in business modeling,
but also in other disciplines the concepts of dagaport through company data and the
comprehension of this data are closely connected 013). Not only because of this,
considering both concepts together make senseraniips a holistic view of the value
creation of a company. You could even say thataDstunimportant, if it is not used
and it will be only used, if it is understood anegented in a proper way (Heaps and
Handel 1999). On the other side, comprehensiorraltineeds an issue, which should
be understood and which can be generated as iestdmough data processing.
Therefore, the two concepts of an increased oljgcand comprehension of BMs will
be combined in the following. In the next sectithie meta-requirements of the first two
cycles will be regarded in an overarching view.sTisi followed by the related design
principles. Next, the concrete tool instantiatiohtbe BM Analyzer Tool will be
regarded more detailed. A show case will then pl@dn overview about a use of the
tool. This results in a conclusion, where the miadings of this third cycle will be

described and summarized.
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7.1. Meta Requirements

As shown in the chapters above, objectivity of BElsd an increased users’
comprehension provide great benefits, but also neddlfill some requirements. The
evaluations furthermore showed, that these reqanésnand principles meet the
demands of the problem awareness phase. Howeesg tequirements cannot only be
seen separately, but in combination with each othercycle one and two showed, the
single results provide a benefit for business modgl However, they provide also a
benefit, if one combines both concepts. In theofeihg table, the six meta-

requirements for BM objectivity and comprehensios shown again.

ID Meta-Requirement Description

MR 1| Appropriate data for bottom-upTo enable bottonup creation of a business mo
business model creation shoulind guarantee a certain level of qua
be identified and accessed |appropriate data needs to be identified

accessed.

MR 2| To guarantee comparability of| To guarantee the comparability of tdpwn anc
top-down and bottom-up bottomup business models, the extracted |
business model creation should be structured in a unified way.
approaches, extracted data
should be structured in a unified

way.

MR 3| Data should be aggregated alpmg report only relevant information and avoid
a defined structure. information overload, the collected data shouls

aggregated.

MR 4| The value creation process andt should be easier to understand the relal
interdependencies of elementsbetween the different business model elem
should be made explicit. and the value creation flow, because the use

more and deeper information.

MR 5| Extending the core value It should be possible to extend the core B
capturing concept of BMC value capturing dimensions with additional KH
should be enabled So the user can evaluate the BM and de

rapidly based on this values.
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MR 6 | Time-dependent information ofChanges of the values should be explicit, sc
value capturing should be user can value them and see the direction

supported. values are heading to.

Table 19: Meta-Requirements for increased BM objedtity and comprehension

One can see easy that these requirements do raigbtd only one objective,
either objectivity or comprehension. For exampletarrequirement three demands an
aggregation of data along a defined structure. Takngs to the objective of an
increased objectivity. However, also the compretoensf users’ comprehension could
be influenced. One could argue that a well-orde®Md is supporting users’
comprehension better than a BM with no structunechSinterferences between the
meta-requirements of the different objectives bezomore clear in the following

section, where the meta-requirements are combirtbdall related design principles.

7.2. Design Principles

Arranging the meta-requirements with the relatesigie principles reveals that
both concepts of objectivity and comprehensioncémsely connected. In the following
table, all design principles are shown again. Ttuesegn principles are realized in one
tool, called the “Business Model Analyzer” (Versi@rD). As shown in the table, the
design principles demand the requirements from lotitepts of BM objectivity and
comprehension. For example, design principle omeatels a unified BM ontology.
This is not only related to meta-requirements 2 a3ndut also to meta-requirement 5.
This is because an enlargement of the value captureeds a certain structure or
“logic” how the BM can be enlarged. Not only forsign principle 2, also for the
others, different meta-requirements are relatedt, i@sshown in the following table. In

the next sub-chapter, the instantiation of the Bivakxzer 2.0 will be shown.

DP Design Principle Related MR

DP1 |Provide one unified business model ontology fmindation/MR 2, 3 & 5

DP2 |Establish a repository of relevant BM data sesirancallow| MR 1 & 5
extraction of BM-relevant source data from it.

DP3 | Provide calculation and consolidation functiem@ggregat MR 3 & 4
BM relevant source dataas well as merging logics
recombine the data.
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DP4 |Visualize dependencidsetween business model elem{ MR 2 & 4
along the value creation process to makeuhee creatio
process and interdependencies of elements explicit.

DP5 |Enrich the business model with additiokayy performancd MR 5 & 6
indicators and suitable visualizatiof@dlowing a dashboat
approachin order to allow for extensible value captuf
measurement.

Table 20: Design Principles for increased BM objectity and comprehension

7.3. Instantiation
To instantiate all design principles in one comnol, | decided for a solution in
the program Microsoft PowerBI. This tool is widedgread in today’s enterprises and
highly compatible with different data files. Furtheore, it is easy to handle and | see

this as a benefit for users’ acceptance.

For instantiating the tool, different sets of datal information are important. An
information system layer can provide such inforoatiThereby, not only ERP systems
can build such a “layer”, also Excel sheets or otata contains the necessary
information. In the bottom-up view, this data isenh aggregated according the
categorization. Suitable algorithms and a datacgira enables such an aggregation.
Next to this bottom-up view, the knowledge of thedwaler or the top-down view is still
important as this tool is not fully automated. Bles the knowledge of the modeler, also
goals of an enterprise and additional top-down Kedge (e.g. knowledge of previous
projects) can be considered. All this together tasahn increased objectivity of BMs.
Next to this, also the interdependencies betweenBNl elements as well as the
knowledge for increasing the value capturing of BM are important. They build the
parts for an increased users’ comprehension ofBke This is summarized in the
following figure. Also included are the design miples and their relation to the

different elements in the figure.
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Business Model Analytics for increased comprehension

Dependencies between the Increased Value Capturing and
elements of the BM further KPI section
DP 4 DP5
BM Analyzer 2.0 with increased
objectivity and comprehension
Business Model Analytics for N TBusiness Model Analytics
increased objectivity for increased objectivity
Bottom-up op-down

Business Model Analytics
DP3
BMC Visualization
8 Consolidated Data
BM Ontology DP 1

Data Extraction Algorithm

Additional Top-Down
Knowledge

BM Type

Knowledge of the
Modeler

Goals

Goal Prioritization

Information Systems Layer T
Information Systems

Table 21: Theoretical Instantiation of the BM Analyzer 2.0

In order to instantiate these principles, the alyeaentioned Microsoft PowerBI
software is used. In different “sheets”, similar a0 Excel sheet, the BM can be
represented in a way that it supports the goalsbpéctivity and comprehension. As
data input, several Excel tables with data are ssug, which can be created in each
ERP system or which is already existing in an gmige. For the case that an enterprise
has totally unstructured data, one can orientathese sheets. As a result, the tool is
fast and easy to use by just providing the impartita. Furthermore, the tool provides
several degrees of freedom to set a specific fooua certain area of a company or to

have a broad view about the whole value creation.

A base for the structure builds the already meetioBusiness Model Canvas of
Osterwalder and Pigneur (2010). For the increadgdctvity and the data mining
algorithm, chapter five as well as the followindosthapter provides all the necessary
information. For the sake of clarity and to avadundancies, it will not be described in
detalil in this section. For the increase of compnsion, the different categories of the
BMC are therefore decoupled to make the dependengséle. Different possibilities
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to show these dependencies are possible: Eitiepdssible to show the dependencies
between the different categories or the dependeri@éveen single elements. For the
enlarged value capturing different possibilitieg a&xisting, too. The trivial solution
would enable a further value capturing categorynére detailed solution is shown in
the following figure. Clicking on one element openselated sheet with further values
and more information about the composition andréiations between the elements.
This can be done for each element or just for thleevproposition as central spot for
such a BM. The following figure provides a “Look cafreel” about the final BM
Analyzer Tool 2.0 according to the findings of Augiein et al. (2018b). Dependencies
are shown between the categories for the sakeaotycl For the value capturing, the
non-trivial solution is chosen: The data for théueaproposition is shown. More details
and the single functions are presented in the iatlg case study validation. In this
validation sub-chapter, the BM of a car manufactiseused as a practical validation
example.

G

0--0 | N == i) =
- S -

Figure 41: Look and Feel of the BM Analyzer 2.0

7.4. Show Case
In the previous chapters, different field and lableations showed the fulfillment
of the goals of an increased BM objectivity and poshension. This sub-chapter
should serve as validation for combining both cpteen one tool and to show the

functionality of the tool. In the attachment onen dend the relevant data in the related
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tables for this validation. As case study, | dedider a car manufacturer and have a
look at the overall BM of this enterprise. The ecaanufacturer has around 30.000
employees all over the world and has a revenu& & Rillion € per year. The case data
contains information about the different sold caydels as well as important supplier
and customer segments (see also the attachmert)ddta is open available as stock
corporations have to publish their annual repdntsmake the BM non-trivial, | decided
to return the top five elements through the miraigprithm instead of just returning the
top three. However, this is only to make the casgeninteresting. The algorithm is
returning results in the same degree of qualityefach “top x“ mining decision. It is
also thinkable that the user of the tool is degdior the top five products, but then
filtering for the top three partners and so on.this case study, the top five products,
which are all tangible, are the models “Macan, CaynCayenne, Carrera GT and 911”.
Related to these products, the other top five etésnare determined. For example, the
top five branches are “Business Cars, Car Dealessi@ar Rental, Private Customer
and Transfer Sector”. The tool enables addition&tly each section an improved
filtering for more detailed information or to hasespecial look at one certain aspect of
the results. Through these different views, thewtlgm cannot be called automated, but
semi-automated. However, it was considered durdmggimplementation that the user
can change and define different focus on the result

Next to the semi-automated data aggregation, disor¢lations between the
different elements can be drawn. This can be dateden each element, as | have
shown in the evaluation phase in chapter 6. Indage study, | decided for the relations
between the categories for the sake of clarity. elmw, it would be no problem to draw
relations between the elements. The following #gshows the tool as well as the
results of mining the data according to the defimeiding algorithm of chapter 6.
Furthermore, the KPIs of the value capturing sectice shown as graphs. This should
increase the comprehension, as the lab experintentesl. For detailed information,

one can click on each category, which opens a hewtsvith the related data.
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In this figure, one can see rapidly, what the miosportant key activities,
customers, partners and so on are (according tovdlee). However, sometimes this is
not enough and one wants to have more detailedniafiton about the different values.
For example, for defining a new product strateggraninformation about the current
value proposition would make sense. For such agsa;pone can click on the value
proposition category and the related data sheébpan.

Product/Senice Branch Turnover per P/S [Mio €) A

Model 911 {Carrera) Business Cars 49

Maodel 911 (Carrera)  Car Dealership &7 Model 948 Model Macan

Model 11 (Carrera) Car Rental 84 Model 544 e e
Model 911 (Carrera) Private Customer 154 4 Model BT (Carrera
Madel 911 GT Fairs & Exhibitions 6 Madet 928

Model 911 GT Movie Industry i2 {‘ : 1 Model Caym
Model 9171 Turbo Business Cars 35 ) Y

Model 911 Turbo  Car Dealership 5 Model 726

Model 911 Turbo Private Customer 50

Model 918 Spyder-  Car Racing 64

Model 918 Spyder  Fairs & Exhibitions 147 ModelCarrer Model Cayennz
Model 924 Mavie Industry 6 ’

Model 924 riimta Castomes A1 Model Panamera 5T Model 911 Turbo
Model 928 3 Model Panamera Madel Baxster

Model 928 Private Customer 21

Model 944 Movie Industry i3

Maodel 944 Private Customer ]

Model 968 Movie Industry 6

Model 968 Private Customer 48

Model Boxster Business Cars 36

Model Boxster Car Dealership 13 L

Model Boxster Private Customer 27

Maodel Carrera GT Fairs & Exhibitions 30

Private Customer 288
Business Cars 167 v
4200 07Tsd. 10 Tedl, 20 Tsd 30 Ted. 40 Tsd
Fine Tuning s Tires
Building Car Body Fhran
Installing Etectronics § = Electror
Engi

Interiar

Buitding Eng

Wedding Body & Engine

Quality Check

Figure 43: BM Analyzer 2.0 Focus on the Value Proggition

In this view, information about the turnover of bgwroduct per branch is shown
and the total turnover per product as well as éhations of the costs of the activities or
resources. However, this is only an example, hosh slata can be displayed. The tool

allows for more detailed information or for othepresentations and dashboard styles.

To sum it up, providing the appropriate data alldarsa fast mining of the current
BM of a company with an increased objectivity. Theactions for showing the
dependencies as well as for an enlarged value rmagtuncrease the users’

comprehension of the BM as shown in the lab expamim
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7.5. Summary

This chapter shows that the concepts of objectiaity comprehension can not
only be used separately, but also in combinatioavikty a look at the meta-
requirements and design principles, one can sdenthay interferences are existing,
which are likely to increase the results. Howewch individual result provides a
benefit for the user. This is why | implementednitthe BM Analyzer 2.0. This tool
enables a joint increase of objectivity and of eisers’ comprehension according to the
previous results. The validation section shows etanty that the BM of a company
can be mined easily and that it can be displayedrding to the design principles,

which should increase the comprehension of the user

Having a closer look at the tool, it is as easyise as programs like Microsoft
Excel, but provides different functions, which eleala high degree of freedom for
having a look at the data. As a result, data carebarded very detailed through related
graphs and through having a closer look at the. datathe other side, also a fast view
of the current value creation is possible. Suchst ¥iew can save time, but provides
the necessary information about the value crea®®sterwalder and Pigneur (2010)
and others showed. One has to mention that thimlis a semi-automated approach.
This means that humans are still part of this ngrpnocess and therefore influencing
the objectivity of the result. Furthermore, theuless depending on the knowledge of
the user and finally, the user has to interprettanase the result in an appropriate way.
In the following chapter, all weaknesses of the D@@Bject will be discussed more
detailed. In the last chapter, a conclusion willdsawn with all results, impacts and

further research possibilities.
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8. Discussion

Naturally, the design theory in the previous chepteas some limitations, which
will be discussed in the following sub-chapters.efdby, the different aspects and
limitations of the evaluation data will be discu$sas well as the overall research
results. In addition to the overall research rasuheir fit into the research gaps will be
presented. In general, limitations are importantoéo aware of the possibilities the
solution provides but also of the gaps. Future wiaik overcome these gaps and related

weaknesses.

8.1. Discussion of Evaluation Data
In order to verify the design principles for an remsed objectivity and
comprehension, a design science research projeohducted with different evaluation
steps. These evaluation steps can be classifieéreim lab experiments or in field
studies. Additionally, a literature review was caotid to determine the state of the art
in this field of research. In the following, theffdrent types of evaluation and the

related data will be discussed.
Discussion of Literature Review Data

At the beginning of the design science researchegiron the phase of the problem
awareness, a literature review was conducted. thenvas to examine the current state
of literature as well as existing tool capabilitids mentioned, the focus of the review
“business modeling” is of growing interest for tpg@and practice, both. Especially for
management this topic plays a major role. The ditee review makes several
contributions to BM literature. First of all, théassifications give an overview of the
existing artifacts related to BMs. As it is shownsimilar studies (e.g. Ebel et al. 2016),
the full potential of tool capabilities is not uséthving a look at more than 100 papers,
only around 40 artifacts could be classified, whithvide management support in the
field of business modeling. However, by only loakiat a selected number of data
bases, it is possible to miss relevant data anth@d. Second, existing research and
related artifacts are focused only on aspectsegl&n the status quo modelling of a
company. Only a low number of artifacts focus onisien support or implementation

support. Again, it is possible that further capéibs are existing in data bases, | did not
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have a look at. However, | decided for huge dase®awhich include articles from the
most important journals of IS discipline, as mem#éid above. Last, | developed a
classification for the capabilities of the artifaathich can be used as a base for future

reviews or as features for new artifacts.

Next to the selection of data bases, the literatewveew and the related data have
some more limitations. First of all, | interpreetBM concept as a strategical concept
for the management (Wirtz 2011). Therefore, | dadim time frame between 2012 and
2018 which can be seen as that period of time, evhasiness modeling is in the focus
of management (Wirtz 2013a). However, further wbdfore 2012 could be existing,
focusing on strategic management and with that faldber artifacts. As one example,
the work of Osterwalder and Pigneur (2010) is mitdd in 2010 but would be excluded
from the results. However, one can argue that twenk can be seen as starting point
for BMs as management concept and some time isedetdestablish this topic. As a
result, the timeframe 2012 till today still seenaid. Consequently, | assume still a
high validity of the results of the study, as thejonity of articles with strategic
management focus is published after 2012 (e.g. &bal. 2016). Second, the focus of
the literature review lays on BM artifacts and syyios. Nevertheless, possibly more
articles are existing, which provide a solution the mentioned demands without
naming them software, tool, artifact or model. Rarmore, the study focuses on the
amount of papers and not the amount of tools. fioissible that one paper is focusing
on more than one tool. To solve this, | paid sdeaigention to the number of tools.
Otherwise the paper count cannot be seen in aawedty. Next, the artifact capabilities
of the review are based only on the articles ofdlassification. As a result, additional
capabilities may not be covered by this classiiicatSo there may be a need for skills
that are not considered in the classification gt a@f high theoretical or practical
interest. In general, a classification is not petréend can have some subjective insights
(Nickerson et al. 2017). In the best case it ordg be useful. Furthermore, not each
dimension of the classification is relevant for leaartifact and more than one
categorization is suitable for some artifacts. A®sult, the literature review provides
only a direction for future research. As one exanfiture research activities can have
a closer look at ecosystem BMs, which follow a etiént logic. Thereby, it is also

thinkable to compare traditional approaches widmth
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To sum it up, the literature review in business aliod) has some limitations,
which do not differ heavily from other studies. @ating the literature review, | paid
great attention to these weaknesses to retriewefalwclassification. This classification
is one base for the design cycles of this DSR ptoféne part of this project are also

the field evaluations, which are discussed in e 8ection.
Discussion of Field Evaluation Data

Using a field study as a method provides a lotdviaatages for research. First of
all, practical insights can be collected and thiitgmn can be tested in a real world
setting. This is of particular importance for totist solve a problem for users, but are
not used by them. Otherwise users can build shdd@aystems, which might not have
the same impact as the tool does. Second, fieldiestucan be very complex and
unforeseen events might occur. This is on the @mal lside positive, as it is a kind of
stress test for the tool. On the other hand, taéwerld experiment is hard to control,
especially for complex settings. Therefore, itngortant to design the experiment in a
way that as much variables as possible can be atlealr This is under the cost of
practical relevance. The worst outcome would béesign an artificial situation, which
would not occur in the real world. Testing suchaatificial situation would not make
any statement about the real world. At the same,tiime artificial situation cannot be
seen as lab experiment, because it is still imptesso control for everything. As a

result, a field experiment has to be implementegal world as natural as possible.

Next to this challenge, the data could be influenbg the participants. This is
true for lab experiments, too. So the participamigght guess the intent of the study and
can try to support the result. Controlling for tlimportant, but sometimes it is hard to
achieve. As a result, the data can be biased mptbgrthe experimenter, but also by the
participants. Additionally, in a field study, thedwledge of the participants is hard to
control when they should perform complex tasks.sehiasks are often comprehensive
and therefore it is not possible to control for km@wledge in all affected areas. On the
other side, the data of the field experiment islijkto be more valid as real world data.
Compared to a lab experiment, where the data isvdicthe data of real world
experiments is more objective, for example usinthdtRP data, like | did in the study.
Of course, ERP systems have to be filled out ctytedowever, most ERP systems are

coupled with other IS systems and have to be cpri@cexample for tax controls. As a
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result, | assume a high validity for the mined daftahe first design cycle. However,
there remains still a bias of the participantstfer collected top-down data. And even
the “gold standard” is biased through the knowleddethe interviewed persons.
Nevertheless, the advantages of these field stumiescome the weaknesses, as it is
hard to test this in a lab experiment with fictd@a. One reason for this is that there is
only a limited period of time, the participants deave a look at the data and understand
it. As a result, they will not be able to make ascfse statements as employees of a
company can do. To sum it up, field experiment deta some limitations. However,

also lab experiments are limited, which will bewhan the following section.
Discussion of Experiment Results

Lab experiments are often conducted, if the expamial setting needs to be
controlled. And indeed, laboratory experiments roiegood opportunity to investigate
effects separately. So lab experiments for exanapée conducted, if a real world
experiment seems to be too complex to control. VIAtaexperiments and field studies
have in common is that the data can be biasedmgthy the experimenter, but also by
the participants. In general, field experiments datl experiments seem to be
complementary in some points. While a field expenthas a high external validity, a
lab experiment only investigates a theoretical icbpar an impact in a separated
situation. One can say that lab experiments havghainternal validity. One reason for
this is that many variables can be controlled, jemder or major. However, special
challenges exist for the second design cycle af $hidy, which is focusing on the BM
comprehension (Augenstein and Fleig 2018). Firstliptthe BMC can be filled out by
different participants. Different persons can hawdifferent view on the content and at
the same time, these views are not fully objectiveother challenge is the perception
and mental skills of participants. For participantish a fast perception or which are
working often with the BMC, the additional inforn@t can be obsolete for them. A
further limitation is also a decrease of abstractiothe strategic view (Augenstein and
Fleig 2018). And finally, as the BMC is designedsastegic management tool, more
operational design principles might dilute such teatsgic role. This has to be
considered, when having a look at the evaluatida &tam the lab experiment. In the
following sub-section, the overall research resulii$ be discussed in addition to this

section.
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8.2. Discussion of Overall Research Results

The insights in the area of BM research seem todmeendous. Both fields of BM
objectivity and comprehension seem to be very lange worth to be studied each.
Different researchers focus on a wide range of cdspand research gaps. However,
under specific points, these can be classifiedgaboset of criteria, which makes it more
easy to get an overview of existing research gapg. (Veit et al. 2014). Some
researchers want to give a rapid overview of theeot value creation (e.g. Porter
2001b or Osterwalder and Pigneur 2010), while athir to model even details of a
BM to be able to provide a holistic view on all asfs (e.g. Lindgren and Rasmussen
2013). Consequently, most of them focus on a véogecfield of research, mainly
regarding the status-quo of a company or adaptied@M after disruptive changes (e.g.
Johnson 2010). Related functions and capabilitiebe artifacts are mainly limited to
these research focus. Furthermore, most of thers tnigonsider the role of BMs as
mediator between the strategic and operationall.leBg providing related meta-

requirements and design principles, this studg tiseovercome these weaknesses.

In total, two major research gaps were identifiedhis study, addressed in the
design science research project. Further resealikkeyeit et al. (2014) or Ebel et al.
(2016) point in the same direction. First, one ®@ion the objectivity of BMs. As the
BMC is used very often in today’s business and @asyse (Osterwalder and Pigneur
2013), it should be very reliable. This is becaitisbuilds a base for strategies and
provide lots of information (Osterwalder and Pign@010). However, the BMC is
filled out by hand and therefore subjective andédh Surprisingly, no study is focusing
on the mining and the increase of the objectivityBMs. Some approaches are using
ERP data (e.g. Lindgren and Rasmussen 2013), byt fon the reason to avoid
modeling effort and without the aim to aggregatéada that way business process
mining does. Second, while business process cormapsén is in the focus of
researchers (e.g. Figl et al. 2013; Figl 2017), stodies are focusing on BM
comprehension. This is surprising, because a BMbeaseen as a kind of dashboard
and several work is existing to support users’ c@hension of dashboards (e.g. Few
2006; Yigitbasioglu and Velcu 2012). To sum it thps doctoral thesis is regarding the
overall research question of: “How can a businesdahsystem be designed in order to

increase business model objectivity and users’ nessi model comprehension?”.



Therefore, different research challenges where aresithrough this doctoral thesis, as

shown in the following figure.

159

Research Challenge

Doctoral Thesis

Increase of objectivity
of Business Models

Conducting design cycle one to develop related meta-
requirements and design principles. Combining these
principles with principles of comprehension.

Increase of
comprehension of
Business Models

Conducting design cycle two to develop related meta-
requirements and design principles. Combining these
principles with principles of objectivity.

Development of an
advanced Business
Model Tool

Instantiation and combination of the design principles
from DSR cycle one and two. Outcome is the BM
Analyzer 2.0 considering principles of objectivity and
users‘ comprehension.

Evaluation of the
artefact in real-world
and lab experiments

Conducting a lab experiment and several field
experiments to show the validity of the found design
principles with high internal and external validity.

Figure 44: Congruence of the Research Challengesdithe Doctoral Thesis

As a result, the selected method of design scieesearch is highly supporting the
answering of all research questions of this thésisthermore, the outcome of this DSR
project is a BM tool, which can be used in todagtsnpanies to improve business
modeling. For an evaluation, both lab and field ekpents were conducted. This
provides an internal and external validity bothjekhis the demand on such a research
design: It should “have reasonable degrees of bgibs of validity” (Bhattacherjee
2012, p. 38).

Internal validity: This belongs to the causality of the results @f skudies. A higher

degree is proportional to the ability of changihg tndependent variables and studying
their effects on the dependent variables (Bhatigah®012). In the lab experiment, the
independent variable of comprehension is changedtlam effects are observed. This
proofs the validity of answering the research g#m®ugh the described design

principles.

External validity: This belongs to the generalizability of the reswf the studies.
Bhattacherjee (2012) remarks that field studieadteto have broader generalizability
than laboratory experiments where artificially corgd treatments and strong control
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over extraneous variables render the findings tp=seralizable to real-life settings
where treatments and extraneous variables cannobitteolled” (Bhattacherjee 2012,
p. 38). As a result, | conducted several field expents to show the general validity of
the design principles for an increased objectigitgd comprehension. The outcomes and
insights are furthermore easy to be adapted innéergrise setting and realized in an
artifact.

To sum it up, this doctoral thesis does not ontwjate evaluated design knowledge and

a BM tool, it answers also present research questad practical demands.

8.3. Summary

As described, different kinds of evaluation havdfedent advantages and
disadvantages. This is discussed in this chapteredsas the answering of the different
research questions through a design science rés@aogect. As shown, this DSR
project does not only provide design knowledge Wasiness model research. The
outcome is also evaluated design principles andhetipal BM tool with high internal
and external validity. This outlines the quality thie described research project and
shows the limitations of this thesis project. I t#ollowing chapter, a conclusion is

drawn and future work is described.
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9. Conclusion and Future Work

To conclude the DSR project together with this dmadtthesis, the research will
be summarized in this chapter. Several contribstionincreasing the objectivity and
users’ comprehension of BMs were made during thuglys Therefore, a conclusion
about the DSR project will be outlined in the feliog sub-chapter. Next, the
theoretical along with the practical contributiohtlois DSR project will be described.
Additionally, the limitations of this work as wedls possible starting points for future
research will be provided. Finally, this thesis €ndth a brief summary of the whole

DSR project and the most important insights.

9.1. Conclusion
This DSR project aims to increase the objectivitgl @omprehension of BMs.
The outcome should be not only increased desigmwlaage in this field and a better
understanding of the whole phenomenon, but alsMadsl, which is supporting users
in creating objective BMs and a comprehensive ssirmodeling. To achieve these
goals, a design science research (DSR) projectoeaducted to formulate suitable
requirements and design principles. As a first,stegpnducted a systematic literature
review for the problem awareness. Additionally,igh$és from my practice partners
were used to find a sharp problem definition. Tlkeutts of these theoretical and
practical insights were used to formulate the nedeajuestions for this project.
Additionally, the systematic literature review pided a classification about existing
BM artifacts and their capabilities. Related tosthilifferent additional research gaps
could be identified, which cannot be consideredhis thesis due to the limited time.
Therefore, | selected that research gaps, whichmars suitable to the theoretical and
practical demands both. One outcome of the liteeareview was that only a few
artifacts for business modeling are existing andstnad them mainly focus on the
creation of the status quo of a company. Howewesirlg no artifact tries to increase the
objectivity of BMs or has a specific focus on sugtpy the comprehension of users.
This is in contrast to the theoretical and prattiganands, which see the BM as a base

for (strategic) decisions. Therefore, a BM can leenslike a blueprint of the
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construction branch, which is easy to understarticamtains well-grounded data like

calculations or local restrictions.

As a next step, this problem awareness was usiednwlate related requirements
for this DSR project, according to Vaishnavi andekhler (2015). The first design
cycle is thereby focusing on the objectivity of BM$ie second design cycle focuses on
the increase of the BM comprehension. For bothsgadépending meta-requirements
were formulated to address the related research gapterature as well as from the
industry partners. Within these two cycles, theawetjuirements were translated into
concrete design principles. These design princigtesin turn translated into concrete
artifacts. As a last step of each cycle, an evlngithase was conducted. In several lab
and field experiments, the internal and externéitlitg was ensured. At the same time,
a potential for optimization could be found. As esult, the artifact and the design
principles could be updated. The evaluation phaseésaled a significant improvement
of objectivity and comprehension of BMs both. Esalég the lab experiment with 240
participants showed that the two design princijphesease the comprehension of users
proportionally. Combining both principles even ieased the results of just using one
design principle. As a result, a linear trend cdudddetected, and both design principles
were considered in the final artifact. The fieldpexments with different industry
partners revealed on the other side that using aogngata is suitable to create a BM
bottom-up in addition to a single top-down businessdeling. The data significantly
show an increase of accuracy, precision, recallFdrdcore through the use of the tool.

This is why these design principles were considéerede final tool.

In cycle three, the BM Analyzer 2.0 artifact waslthwsing the design principles
of cycle one and two. Interestingly, one could aoly see dependencies between the
meta-requirements and design principles of one, ¢podilalso across the different goals.
The built BM Analyzer is a tool in Microsoft PowdiBwhich is ready to use and
contains different features for a business modelmnth increased objectivity and
comprehension. Company data can be inserted easilythe related BM is displayed
rapidly. Furthermore, different functions exist get a special focus on details or to
show dependencies between the elements. As a,rdsulbutcome of this DSR project
is not only a BM artifact with increased objectyitind comprehension of the user.

Equally, the design theory in business modelingntarged, and some gaps of the
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literature review could be closed as well. Theany @ractice can use these insights to
improve their work or as a starting point for nexgearch projects. This is also part of
the following to sub-chapters, where the contritmsi, limitations, and possible starting

points for future work are described.

9.2. Contribution
The outcome of this DSR project is on the one sideractical artifact, which
contributes to the demands of our industry partaadspractice in general. On the other
side, also design theory in form of meta-requiretsi@md design principles as well as
answering theoretical demands provide a theoreticatribution. Both, the theoretical

and the practical contribution will be shown in tb#owing sections.

Theoretical Contribution
By addressing the research questions, this doctitrasis provides several

theoretical contributions. In general, the desigiersce research approach provides a
balance between the relevance and rigor of BM reke€onducting a DSR project
contains the threat of a high rigor, but low reles@ Therefore, the problem awareness
phase and the evaluation phases contain practidatheeoretical attributes, so that this
DSR project overcomes the disadvantage of low agleg. Furthermore, as shown in
the literature review, only a few BM artifacts aneisting in BM literature. Therefore,
this thesis project applies the often used DSRagwbr in a field, where fewer tools are
developed with such an approach. Through that &eddemonstrated validity and
reliability of the approach, the thesis contributesheory by illustrating the external
and internal validity according to Bhattacherje@12). As second contribution one can
name the meta-requirements and design principlesdésigning an objective and
comprehensible BM tool, which are discussed anduated in this thesis. In literature,
still lots of research potential is existing, whitterelated fields related gaps are already
closed. As a result, the results and approaches fetated fields are transformed and
applied, like insights from business process madehprehension (Figl et al. 2013).
Third, the application of the DSR project togethdth industry partners can be a
leading example, how design principles can be agdph practice. Many DSR projects
are performing the evaluation steps only in expental settings. This means that the

setting is artificial and does not necessarily needeflect the reality. Whether the
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design principles meet practical demands canngirbefed. In this doctoral thesis, the
experimental evaluation is combined with field s&sd Through that, the design
principles and requirements can be tested in a aogip environment. This means that
the resulting design principles and the BM Analy24€¥ tool are tested in a theoretical
and practical setting, both. This provides evidefazesuitability and usability of the
tool in practice, too. As the fourth point, the tial thesis contributes to the design
knowledge in business modeling. More specificdtly,the fields of BM objectivity and
comprehension, design knowledge was created andaged. This design knowledge
fits into existing knowledge of related fields likashboard design (Few 2006, 2013) or
data analytics (van der Aalst et al. 2004; vanAsdst et al. 2007). Additionally, some
researcher observed these phenomena in similar eoy sgpecified fields (e.qg.
Osterwalder and Pigneur 2010; Figl et al. 2013] B@L7). However, observing the
design principles for an increased BM objectivindacomprehension was not done so
far to this extent and with this special focus.a8fth contribution, general knowledge
of business modeling was created. As mentioned, BMgain a flow of goods and
services as well as information (Timmers 1998). 8aithe approaches and especially
the BMC does not explicitly show these relationgdween the single elements
(Osterwalder and Pigneur 2010; Kajanus et al. 20&y¢ce and Paquin 2016). Existing
approaches, which are considering the relations adten very specific, lots of
modelling time is needed or relations do not cossithe value creation flow (e.g.
Lindgren and Rasmussen 2013). Through the considleraf Porters value chain, the
abstraction degree of the BMC and the structuth®fdata, relations between elements
can be created in a comprehendible way as showydle two of this thesis. As a
result, not only the awareness on these relatiehsd®zn the elements is increased, also

design principles to consider these relations eveiged.

To sum it up, this DSR project provides lots of dietical contributions.
However, also practical contributions can be mewth which is shown in the

following sequence.

Practical Contribution
As mentioned above, this DSR project does not oaftribute to theory but also
to practice. First of all, the resulting BM AnalyZ20 tool contributes most obvious to

practice. This tool is easy to use and throughirteert of company data, a BM can be
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displayed rapidly. Furthermore, it supports usessmprehension as | showed in
different evaluations. Suitable functions providéwsiness modeling even for users
with less experience in business modeling. Compaminers show great interest in this
topic and the tool. Second, the design principlesl &ol functionalities guide
companies to build their own BM tool to their neefldditionally, the information from
the projects and evaluations can improve their gwoject knowledge and might
improve the quality or success of the implementaid an own tool. Thereby, the
design principles can be used separately, and aepainctions can be included in
different tools. Third, the insights from the inase of BM objectivity can help
companies to rethink their strategy definition. the BMC is highly subjective, but is
often used as support for strategic decisions, eomeg have to rethink the knowledge
base, on which they do such strategic decisionsiofe objective base, even without
using the tool, would be thinkable to increase djuality of the strategic decision.
Fourth, already mentioned was the aim to increlaseomprehension and use company
data to achieve a BM tool, which functions simitara construction plan: Different
levels of experience as well as different levelshaf company should have a common
base to talk about the value creation. Through ittherease of comprehension,
companies can check, if the tool is suitable a& sucinternal communication platform.
If this is the case, employees can benefit from ittoeeased understanding and can

communicate more specific about BM topics.

As a result, this doctoral thesis provides sevprattical and theoretical insights.
However, there exist not only advantages, but atsme limitations. Some of these
limitations can be overcome in future research,civhis shown in the following sub-

chapter.

9.3. Limitation and Future Work
It is the nature of each research project thatomt advantages are existing. To
some extent, each project comes to a limitatioes€Himitations have to be considered

to interpret the results of the research.

First, the DSR project has been conducted with ariynited number of industry
partners. Although these partners have differentkdpamunds like the branch

(automotive, chemical industry, consultancy etthgy only have generalizability to
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some extent. However, the evaluations and pointsnedsurements are distributed
across a time period of more than 24 months. Téesns appropriate concerning the
internal validity, as the cause and effect measargns distributed across the different
points of time. This fulfills the temporal precedencriterion of research results

(Bhattacherjee 2012). Additionally, a lab experilm&mas conducted to provide an

external validity and to be able to generalizermlts. As a consequence, the different
field evaluations and the lab experiment enablergenlization of the results on other
organizations as well as other points of time aanther context (Bhattacherjee 2012).
However, further lab experiments or field studieghwdifferent backgrounds or

experimental settings can support the generalizabibthese results and the design

theory of this project.

Second, the evaluation of the BM comprehension peaformed not only as a
field study but also in a lab experiment. AlthoudD people participated, all of them
were students, without having a BM experience fanyyears. As a result, the design
principles might not have that huge effect on BNpexks. Future work can have a look
at this and if the effect is proportional to the@deof knowledge of the participants.
During the experiment, each group consisted ofestte] which have the same overall
level of BM experience so that the results areabdd. This was ensured by mixing the
backgrounds of the students together. Howevemutdcnot be excluded that some of
them were getting in touch with business modeliagexample through an internship. |
tried to overcome this through the huge numberatig@pants. To fulfill the law of
large numbers and the weak convergence criterieaat 30 people were necessary per
group. | had 60 participants per group, which se&mbe suitable to overcome this
weakness. In general, all indicators were proofedehable and appropriate to measure
the defined constructs. To show a relation betwberdifferent groups, | used a linear
regression. This linear regression seems to baldeionly in the range between having
no support and having support through the two aepiinciples, as the data supports
this assumption. However, it is thinkable that costmension is not linearly proportional
to the number of supporting functions or desigmgples. A high number of functions
probably confuses the user and the effect of amase of comprehension is low. Future
work can have a look at this phenomenon and fiegpthint, where the linear function is

to be replaced through a logarithmic function.
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Third, the Value Proposition Miner was introducedovercome the weakness of
mining the subjective value proposition of a compawhile the objective value
proposition of a company can be mined through tleegnted algorithm, the subjective
value proposition is often not included in ERP daiae Value Proposition (VP) Miner
uses therefore the information of the homepage @drapany. However, in its current
form, this VP Miner has some limitations: Firstadl, if a company has more than one
BM, the system cannot relate the VP elements tospeeific BM. Second, in contrast
to the more objective ERP data, information on wealges are also human-made and
therefore not fully objective. However, | assumatttine data on homepages is checked
by more than one person and therefore more accooatpared to the traditional BMC
modeling process by only one person. Additionaliyg web crawler only understands
the English language so far. As many web pageshage an English version, | assume
the lack as low. Future work can have a look a tallenge and extend the system
through multiple languages. Future research cam @splete, evaluate and improve
the current approach. It is conceivable that thmplete BM Miner will function as a
decision support system. Thus, the BM of a compeenry be observed steadily and
changes in the value creation can be detectedlyapidditionally, one can get more
insights into the influencing factors of the metguirements and the environment
which lead to these meta-requirements. Some pessbearch questions to answer are:
How does a BM change over a period of time? Howsdme automated method save

and show these changes to users?

Fourth, the results of the literature review stadye some limitations. First of all,
| interpret the BM concept as a strategical or nganzent concept (Wirtz 2011).
Therefore, | set a time frame between 2012 and .20f&ourse, it is thinkable that
further work is existing, focusing on strategic agement and with that also further
artifacts. Additionally, the work of Osterwalderda®igneur (2010) is from the year
2010 and would be excluded from the results. lukhbe added that their work can be
seen as a kind of starting point for BMs as managernools and naturally some time is
needed until this topic was established. So theftmme 2012 until today still seems to
be suitable. As a result, we assume a high validftythe results concerning this
limitation, as the huge majority of articles witliceus on BMs as strategic management
concept is published after 2012 (e.g. Ebel et @1.62. Second, the focus of this work
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was on BM artifacts. It is also thinkable that therre more existing articles, which
provide a solution to the mentioned demands withmating them software, tool,
artifact or model. Furthermore, the amount of pserd not the amount of tools was
analyzed. It is thinkable that one paper is deahity more than one tool, which | paid
attention to. Otherwise, the paper count couldb®used in a metric way. Third, the
presented artifact capabilities are based solelythenarticles of this classification.
Therefore, it is conceivable that additional cafitds are not covered by this
classification. As a result, there could exist andad of capabilities, which are not
included in the classification, but are of highematst by theory or practice. Last but not
least, a classification is not perfect and hasesiiye insights (Nickerson et al. 2017). It
can only be useful in the best case. Not each difaerof the classification is relevant
for each artifact and more than one categorizasosuitable for some artifacts. As a
result, the classification provides only a dirextion which future research can lead. For
example, future research can have a look at ea@syistisiness models, which follow a
different logic as the regarded BMs. In this case also thinkable to compare these
and the traditional BM approaches. As a resultnhtoerage for a future artifact
development a more detailed research in the refattito get a detailed overview of

the particular requirements.

Fifth, the research question wddow can a business model system be designed
in order to increase business model objectivity amsers’ business model
comprehension’Even though the doctoral thesis has a look at botitepts, only the
third design cycle is considering both concepttiogr. The first and the second design
cycle is looking individually at one of the two ampts. Although, both concepts are
influencing each other and both cycles were peréatrat the same time, the concepts
were not created together. As a result, insighismfone concept was influencing the
other concept and the other way round, but ther® nzaexplicit investigation of both
concepts together. Only cycle three did have a kidke combination of both concepts.
Future work can have a closer look at combiningeheoncepts and defining new set
ups for using the concepts. However, | assume lbeking at these concepts
individually is important too. BM objectivity andNB comprehension are related but
need not necessarily be applied together. Therefooking at a solution, which is

considering both would not lead to the single ihn&8gf each aim.
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To sum it up, possible starting points for futurerkvare existing. In this doctoral
thesis, | tried to overcome most of the weakneasédimitations. However, it is in the
nature of research that each project has borderslaa to the limited time of the thesis
project, not all aspects could be influenced. la fibllowing sub-chapter, this and the

doctoral thesis in general will be summarized.

9.4. Summary

In order to increase the objectivity and comprelmnsf BMs, | conducted this
DSR project. The results are remarkable, as thewghat even a few changes in the
design of BMs and related tools can increase thgpeehension and objectivity of BMs
significantly. The main research question of thiesis was thereby: “How can a
business model system be designed in order toaserbusiness model objectivity and
users’ business model comprehension? “. In ordanswver this question, | conducted a
design science research approach with three cyClespter one of this thesis tried to
draw attention to the most important challengebudiness modeling and the related
sub-research questions for this thesis. This wdlewied by chapter two, which
provided an introduction to the foundations of bess modeling and which gives an
overview of the related work. Also included in tlukapter was the literature review,
which serves as a base for the problem awarenese i the DSR project. This DSR
project is described more detailed in chapter tlae@art of the methodology chapter.
As a first step in the DSR project, chapter fourvles an overview of the problem
awareness of this project. In chapter five to sewba three cycles of the research
project were conducted. Thereby, meta-requiremani$ design principles for an
increase of BM objectivity and comprehension weneniulated and instantiated in an
increased BM tool. Chapter eight discusses thenréiselts of this design science
project and the final chapter nine gives an ovevvdd the theoretical and practical

contributions as well as the limitations and futwak.

As an outcome, the results show that the foundgdeprinciples increase the
objectivity and comprehension of BMs. In order terease the objectivity of BMs,
company data was used to create a BM from this amta kind of bottom-up approach
in comparison to the top-down approach. Such adtayn approach is common in

today’s business modeling. As a consequence, bets\complete the holistic view on
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the value creation of a company through this sarnwraatic approach. Besides this,
also design principles were formulated to incressers’ comprehension of BMs. In the
foreground stands the visualization of the implieiaitions between the elements and an
increased value capturing. Results show that pecgalemake decisions more precise
and are able to understand the flows of goodsjcyvand information better. All in
all, the outcome of this thesis is not only an é@ased design knowledge and related
principles. Also a BM tool, the “Business Model Ayrer 2.0” is resulting, which was
tested and evaluated during the DSR project. Tdus$ is ready to use and contains
different functions for a semi-automated creatidnBMs of a company as well as
considering the principles for an increased BM cmhpnsion. Both, the theoretical
and the practical contribution should engage reseas well as companies to deal with
the topic of BM objectivity and comprehension aslivas to develop supporting
artifacts for business modeling. Thereby, the d#ifé challenges and possibilities to do

research in business modeling should motivaterdisisarch, as Aristoteles remarks:

Joy at work makes the work turn out excellently.

Aristoteles (384-322 B.C.)



Abbreviations
BM Business Model
DP Design Principle
DSR Design Science Research
ERP Enterprise Resource Planning
IS Information System
KPI Key Performance Indicator
MR Meta Requirement
PDCA Plan-Do-Check-Act
RQ Research Question
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Attachment A: Data of the Literature Review

Artifact Type  Level of Artifact BM Goals BM Activities/Measures Artifact Capabilities
=
5 = g 2
§ .2 ,8 o522 3 S &g g 5
Paper R EEEE RS R s 25 § 35 g ¢ ¢
§EfB:sicf 38538858z F¢e: i E R8s 8 zEF it
Aid et al. 2014 [14] x| x X X x| x X x| x
Aldea et al. 2017 [29] X X X X X x| x| x X
Asif et al. 2016 [30] X X X | x X x| x X X | x X | x
Bankvall et al. 2016 [31] X X X X X X x| x| x X X
Barquet et al. 2013 [32] X X X X X X
Batocchio et al 2017 [33] X X X x| x x| x x| x
Bleicher and Stanley 2017 [34] X X X X X[ x X X X
Boillat and Legner 2013 [35] X X X X x| x| x x| x X X
Chesbrough 2015 [15] X X X X X X x| x X
Coita 2017 [36] X X X X X X X
Dahlgaard et al. 2013 [37] X X X X X X x| x x| x| x x| x x| x
De Leonardis & Rocci 2013 [38] | X X X X X x| x X | x
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Grubliesic and Jaklic 2015 [45] | X X X x| x X X[ x X x| x
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Kleber and Volkova 2017 [51] X X X x| x X x| x| x X X
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Liittgens and Diener 2016 [55] X X X X X x| x| x X X X x| x X
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Siqueira and Pitassi 2016 [63] X X X X X X X
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Attachment B: Value Proposition Ontology

Problem




Attachment C: BMC related Questions and Examples

Category
Key Partners

Key Resources

Key Activities

Value
Propositions

Customer
Relationships

Channels

Customer
Segments

Cost

Revenue

Related Questions

Who are our Key Partners?

Who are our key suppliers?

Which Key Resources are we acquiring
from partners?

Which Key Activities do partners perform?

What Key Resources do our:

* Value Propositions require,
e OQur Distribution Channels,
* Customer Relationships

* Revenue Streams require?

What Key Activities do our:

* Value Propositions require,
e Qur Distribution Channels,
* Customer Relationships

* Revenue Streams require?

What value do we deliver to the customer?
Which one of our customer’s problems are
we helping to solve?

Which customer needs are we satisfying?
What bundles of products and services are
we offering to each Customer Segment?

What type of relationship does each of our
Customer Segments expect us to establish
and maintain with them?

Which ones have we established?

How costly are they?

How are they integrated with the rest of our
business model?

Through which Channels do our Customer
Segments want to be reached?

How are we reaching them now?

How are our Channels integrated?

Which ones work best?

Which ones are most cost-efficient?

How are we integrating them with customer
routines?

For whom are we creating value?
Who are our most important customers?

What are the most important costs inherent
in our business model?

Which Key Resources are most expensive?
Which Key Activities are most expensive?

For what value are our customers really
willing to pay?

For what do they currently pay?

How are they currently paying?

How would they prefer to pay?

How much does each Revenue Stream
contribute to overall revenues?

Examples

Kind of Partnership
Supplier
Associate

Physical vs. Intellectual vs.
Financial
Human

Type

Production
Problem Solving
Platform/Network

Product/Service
Price
Brand/status
Design

Core Value

Degree of Automation
Contract Type
Acquisition Type
Boosting Sales

Direct vs. Indirect
Partner vs. Own
Delivery

Order

Mass vs. Niche Market
Branch
Multi-sided platforms

Cost vs. Value driven
Fixed vs. Variable Costs
Economies of Scale

Asset Sale
Usage Fee
Subscription Fees
Licensing
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Attachment D: Comprehension Questions of the Lab
Experiment (DSR Cycle 2)

What costs are not considered in this business model?

What key activity does the company “Hyko Tools™ have in addition to tool production
and engineering?

Which statement is correct? (2 x)

Which is not a distribution channel of the company?

Which category does the "repair service” belong to?

What service does the company offer its customers to maintain good customer
relationships?

How many value propositions does the company have?

General Questions

Which of the following groups 1s not a Hyko Tools customer group?
Which 1s NOT a revenue stream from Hyko Tools?

Which value proposition 15 NOT directly related to the production tool?
Which relationship 15 wrong?

What do the machine manufacturers have a direct influence on?

Which elements each have only one connection to another element (connections to the
key figures do not count)?

Which elements are indirectly connected via a third element?
Which statement i not correct?

Which two elements are NOT connected by a third element?
Which element has no predecessor?

Which element of Customer Relationships has the least connections to other
elements?

How many relationships/connections (other than to metrics) does the High Quality
element have?

Which statement 15 true? (3x)
What is the most accurate statement of sales revenue?
Which statement applies to repair and service costs?

What 15 the trend in the costs of secondary activities for 2018 based on the trend from
20177

Which ratio seems to be inversely proportional to production costs?

How many maxima does the curve of the number of employees have (without
marginal maxima)?

Between which kev figures 1s there a simlarity of the curves?

What 15 the development of revenues from repair orders between April and October
20177

Questions about KPIs (DP5) | Questions about Relations (DP4)




Attachment E: Items of the Lab Experiment

Construct Item
Overall, I am very familiar with Business Mode
Familiarity with | feel very confident in understanding the valueation process represented in a

Business Models Business Mode
| feel very competent in using the Business Mod®i@s for business modeling.

Business Model

i Multiple Choice Questions
Comprehension

Using system would enable me to accomplish task® apaickly
. Using the system would make it easier to modifyiriess models
Percened UserInes%Jsing the system to modify business models wawddease my productivity.
I would find the system useful to modify businessdels

Learning to operate the system BM tool would be éasme
. | would find it easy to get the system BM tool to what | want it to do .
FerEEEd [Ee o USFwould find the system BM tool easy to use.
| would find the system BM tool to be flexible mtéract with.

The range of functions (relations between elemeritsjed by the system is adequ

| use all of the functionality (relations betwedengents) available in this system.
1T LENTIS Ul UIE IEdlules (Ielduulls Dewween Sl ie LUl Uidl Pruviue u

Element Interactivity information you need, using the tool made youy\issatisfied-very satisfi
The performance and functionality (relations betwthe elements) of this system i
highly inadequat:

2]

The range of KPI functions offered by the systeladequatt

| use all of the KPI functionality available inghsystem.
Model Coherence KPI# terms of the KPI features of the tool that pdevihe information you need, using|

the tool made you: Very dissatisfied-very satic

The performance and KPI functionality of this syste highly inadequate.

Comprehension Task
Performance
Individual/Specific Questions
Comprehension Task
Efficiency

| find it easier a)to learn facts / b) to learn cept:
| prefer the idea of a) certainty / b) theory
..l 'am more likely to be considered a) careful atibeitdetails of my work / b) creatic
User's characteristics
about how to do my wor
When | have to perform a task, | prefer to a) mmasite way of doing it / b) come u
with nhew ways of doing

W

1=

| feel that nearly any topic can be highly inteiresbnce | get into

s e I come to most (refresher) courses with questiomaind that | want answered.
g I INd | am conunually going over my work In my mal at tmes like when | am on t

Constructiqn (Leamning, ;s walking, or lying in bed and so
Motive) | like to do enough work on a topic so that | camf my own conclusions before |
am satisfied.

How much mental and perceptual activity was reduiceperform previous task
How much time pressure did you feel during thed

How insecure, discouraged, irritated, stressed aandyed did you feel during the
task’

How successful do you think you were in accompighie goals of the tas

Mental Effort
Variant A

| found this to be a complex ta
Task Complexity This task was mentally demanding
Variant A This task required a lot of thought and problenviagl
| found this to be a challenging task
Please specify your age
Demographics  Please specify your gender

Further Questions to Semester etc.
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Product/Service Core Value Sum Turnover [Mio €]
Model 911 (Carrera) | tangible 354
Model 911 Turbo tangible 90
Model 911 GT tangible 18
Model Boxster tangible 317
Model Cayman tangible 326
Model Cayenne tangible 1.137
Model Carrera GT | tangible 318
Model 918 Spyder | tangible 211
Model 928 tangible 34
Model 968 tangible 54
Model 944 tangible 21
Model 924 tangible 67
Model Macan tangible 1.093
Model Panamera tangible 107
Model Panamera ST | tangible 53
Product and Services:
Product/Service Core Value Sum Turnover [Mio €] LET
Model 911 (Carrera) [tangible 354 3
Model 911 Turbo tangible a0 9
Model 911 GT tangible 18 15
Model Boxster tangible 317 6
Model Cayman tangible 326 4
Model Cayenne tangible 1.137 1
Model Carrera GT __ |tangible 318 5
Model 918 Spyder  [tangible 211 7
Model 928 tangible 34 13
Model 968 tangible 54 11
Model 944 tangible 21 14
Model 924 tangible 67 10
Model Macan tangible 1.093 2
Model Panamera tangible 107 8
Model Panamera ST [tangible 53 12
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Attachment F: Data for Case Study Validation (DSR @cle 3)



Branch and Contract Type:

Product/Service

Turnover per P/S [Mio €)

Total Turnover [Mio €]

191

Private Customer |Model 911(Carrera) 154 2.693
IPrivate Customer Nodel CarreraGT 288 2.693
|Private Customer [Model 911Turbo 50| 2.693
|Private Customer [Model Boxster 271 2.693
|Private Customer [Model Cayman 224 2.693
IPrivate Customer bvlodel Cayenne 726 2.693
[Private Customer Nodel Macan 774 2.693
|Private Customer [Model 928 21 2.693
|Private Customer [Model 968 48 2.693
|Private Customer [Model 944 16 2.693
|Private Customer |Model 924 41 2.693
|Private Customer h/lodel Panamera 50| 2.693
Private Customer hllodel PanameraST 30| 2.693
BusinessCars IModeI 91i(Carrera) 49 477
BusinessCars |Model 911Turbo 35 477
Business Cars lModeI Boxster 36 477
BusinessCars |Mode| Cayman 14 477
BusinessCars |Mode| Cayenne 167 477
BusinessCars lModeI Macan 131 477
BusinessCars |Model Panamera 45 477
Car Rental [Model 911 (Carrera) 84 294)
[Car Rental h/lodel Macan 108 294
Car Rental Nodel Cayman 102 294
Car Dealership _ |[Model 911 (Carrera) 67 194
Car Dealership IModeI 911Turbo S 194
Car Dealership |Mode| Boxster 13 194
Car Dealership |Mode| Cayman 47 194
Car Dealership IModeI Cayenne 10 194
Car Dealership |Model Macan 17 194
Car Dealership IModeI Panamera 12 194
Car Dealership |Model PanameraST 23 194
TransferSector Nodel Cayenne 190| 253
TransferSector hﬂodel Macan 63 253
Car Racing [Model 9185pyder 64 64
|Fairs & Exhibitions [Model CarreraGT 30| 183
|Fairs & Exhibitions [Model 911GT 6 183
Fairs & Exhibitions hllodel 918Spyder 147 183
Movie Industry  |[Model 928 13 42
Movie Industry __ |[Model 968 6 42
Movie Industry  [Model 944 5 42
Movie Industry __ |[Model 924 6 42
Movie Industry  [Model 911GT 12 42




Order Type:

Turnover per Type

Product/Service Order Type [Miio €] Turmover [Mio €]

Model 511 (Carrera) |Retailer Order 290 354
Model 511 (Carrera) |Online Order 64 354
Model 511 Turbo  |Retailer Order 37 S0
Model 511 Turbo Online Order 53 S0
Model 911 GT [Factory Order 18 18
Model Boxster IRetailer Order 293 317
Model Boxster Online Order 24 317
Model Cayman |[Retailer Order 276 326
Model Cayman Online Order 50 326
Model Cayenne |Retailer Order 538 1137
Model Cayenne Online Order 195 1137
Model Carrera GT  |Retailer Order 258 318
Model Carrera GT  |Online Order 43 318
Model Carrera GT  |Factory Order 17 318
Model 518 Spyder |FEC‘|IDI"5|" Order 211 211
Model 928 [Factory Order 34 34
Model 968 [Factory Order 54 54
Model 944 |Factory Order 21 21
Model 524 [Factory Order 67 67
Model Macan |Retailer Order 593 1093
Model Macan Online Order 260 1093
Model Macan |Phone Order 203 1093
Model Macan |Factor'5.r Order 37 1093
Model Panamera Online Order 38 107
Model Panamera  |Phone Order 69 107
Model Panamera 5T |Online Order 24 53
Model Panamera ST |Phone Order 29 53
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Key Activities:

193

Cost/Partner & Sum Costs

Product/Service Key Activity Partner Activity [Mio €] [Mio €]
Robert Bosch
Model 911 (Carrera) | Building Engine AG 2 18
Model 911 (Carrera) | Building Car Body NHG GmbH 4 18
Model 911 (Carrera) | Wedding Body & Engine | none 1 18
Model 911 (Carrera) | Installing Electronics e-Vonic 9 18
Model 911 (Carrera) | Quality Check none 2 18
Robert Bosch
Model 911 Turbo Building Engine AG 2 13
Model 911 Turbo Building Car Body NHG GmbH 1 13
Model 911 Turbo Wedding Body & Engine |none 3 13
Model 911 Turbo Installing Electronics e-Vonic 4 13
Model 911 Turbo Quality Check none 3 13
Robert Bosch
Model 911 GT Building Engine AG 1 6
Model 911 GT Building Car Body NHG GmbH 1 6
Model 911 GT Wedding Body & Engine |none 1 6
Model 911 GT Installing Electronics e-Vonic 2 6
Model 911 GT Quality Check none 1 6
Robert Bosch
Model Boxster Building Engine AG 15 63
Model Boxster Building Car Body NHG GmbH 20 63
Model Boxster Wedding Body & Engine | none 7 63
Model Boxster Installing Electronics e-Vonic 11 63
Model Boxster Quality Check none 9 63
Robert Bosch
Model Cayman Building Engine AG 22 62
Model Cayman Building Car Body NHG GmbH 13 62
Model Cayman Wedding Body & Engine |none 11 62
Model Cayman Installing Electronics e-Vonic 7 62
Model Cayman Quality Check none 9 62
Robert Bosch
Model Cayenne Building Engine AG 37 253
Model Cayenne Building Car Body NHG GmbH 19 253
Model Cayenne Wedding Body & Engine |none 57 253
Model Cayenne Installing Electronics e-Vonic 67 253
Model Cayenne Quality Check none 57 253
Robert Bosch
Model Carrera GT Building Engine AG 31 131
Model Carrera GT Building Car Body NHG GmbH 10 131
Model Carrera GT Wedding Body & Engine | none 35 131
Model Carrera GT Installing Electronics e-Vonic 15 131
Model Carrera GT Quality Check none 17 131




194

Model Carrera GT Fine Tuning FT-Tune 23 131
Robert Bosch
Model 918 Spyder | Building Engine GmbH 5 95
Model 918 Spyder | Building Car Body NHG GmbH 16 95
Model 918 Spyder | Wedding Body & Engine | none 19 95
Model 918 Spyder | Installing Electronics e-Vonic 22 95
Model 918 Spyder | Quality Check none 15 95
Model 918 Spyder | Fine Tuning FT-Tune 18 95
Robert Bosch
Model 928 Building Engine GmbH 2 12
Model 928 Building Car Body NHG GmbH 3 12
Model 928 Wedding Body & Engine | none 3 12
Model 928 Quality Check none 4 12
Robert Bosch
Model 968 Building Engine GmbH 2 11
Model 968 Building Car Body NHG GmbH 2 11
Model 968 Wedding Body & Engine | none 3 11
Model 968 Quality Check none 4 11
Robert Bosch
Model 944 Building Engine GmbH 2 11
Model 944 Building Car Body NHG GmbH 2 11
Model 944 Wedding Body & Engine |none 4 11
Model 944 Quality Check none 3 11
Robert Bosch
Model 924 Building Engine GmbH 3 17
Model 924 Building Car Body NHG GmbH 6 17
Model 924 Wedding Body & Engine | none 4 17
Model 924 Quality Check none 4 17
Robert Bosch
Model Macan Building Engine GmbH 83 401
Model Macan Building Car Body NHG GmbH 56 401
Model Macan Wedding Body & Engine | none 104 401
Model Macan Installing Electronics e-Vonic 105 401
Model Macan Quality Check none 53 401
Robert Bosch
Model Panamera Building Engine GmbH 13 57
Model Panamera Building Car Body NHG GmbH 25 57
Model Panamera Wedding Body & Engine |none 7 57
Model Panamera Installing Electronics e-Vonic 5 57
Model Panamera Quality Check none 7 57
Robert Bosch
Model Panamera ST | Building Engine GmbH 5 27
Model Panamera ST | Building Car Body NHG GmbH 3 27
Model Panamera ST | Wedding Body & Engine |none 5 27
Model Panamera ST | Installing Electronics e-Vonic 5 27
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Model Panamera ST

Quality Check

none

27

Model Panamera ST

Fine Tuning

FT-Tune

27

Key Resources:

Cost per
Resource [Mio Sum Costs

Product/Service Resource Supplier €] [Mio €]
Robert Bosch

Model 911 (Carrera) | Engine GmbH 27 38
Heine &

Model 911 (Carrera) | Metal Beisswenger 38

Model 911 (Carrera) | Tires Pirelli 38

Model 911 (Carrera) | Electronics MKM 38
Recaro

Model 911 (Carrera) | Interior Holding 5 38
Robert Bosch

Model 911 Turbo Engine GmbH 9 16
Heine &

Model 911 Turbo Metal Beisswenger 16

Model 911 Turbo Tires Pirelli 16

Model 911 Turbo Electronics MKM 16
Recaro

Model 911 Turbo Interior Holding 3 16
Robert Bosch

Model 911 GT Engine GmbH 2 7
Heine &

Model 911 GT Metal Beisswenger 7

Model 911 GT Tires Pirelli 7

Model 911 GT Electronics MKM 7
Recaro

Model 911 GT Interior Holding 2 7
Robert Bosch

Model Boxster Engine GmbH 23 42
Heine &

Model Boxster Metal Beisswenger 2 42

Model Boxster Tires Pirelli 3 42

Model Boxster Electronics MKM 42
Recaro

Model Boxster Interior Holding 9 42
Robert Bosch

Model Cayman Engine GmbH 22 48
Heine &

Model Cayman Metal Beisswenger 5 48

Model Cayman Tires Pirelli 8 48

Model Cayman Electronics MKM 7 48
Recaro

Model Cayman Interior Holding 6 48
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Robert Bosch

Model Cayenne Engine GmbH 132 248
Heine &

Model Cayenne Metal Beisswenger 48 248

Model Cayenne Tires Pirelli 26 248

Model Cayenne Electronics MKM 32 248
Recaro

Model Cayenne Interior Holding 10 248
Robert Bosch

Model Carrera GT Engine GmbH 10 39
Heine &

Model Carrera GT Metal Beisswenger 7 39

Model Carrera GT Tires Pirelli 2 39

Model Carrera GT Electronics MKM 11 39
Recaro

Model Carrera GT Interior Holding 9 39
Robert Bosch

Model 918 Spyder | Engine GmbH 6 16
Heine &

Model 918 Spyder | Metal Beisswenger 1 16

Model 918 Spyder | Tires Pirelli 2 16

Model 918 Spyder | Electronics MKM 16
Recaro

Model 918 Spyder | Interior Holding 4 16
Robert Bosch

Model 928 Engine GmbH 2 6
Heine &

Model 928 Metal Beisswenger 6

Model 928 Tires Pirelli 6
Recaro

Model 928 Interior Holding 2 6
Robert Bosch

Model 968 Engine GmbH 2 8
Heine &

Model 968 Metal Beisswenger 8

Model 968 Tires Pirelli 8
Recaro

Model 968 Interior Holding 3 8
Robert Bosch

Model 944 Engine GmbH 3 7
Heine &

Model 944 Metal Beisswenger 2 7

Model 944 Tires Pirelli 1 7
Recaro

Model 944 Interior Holding 1 7
Robert Bosch

Model 924 Engine GmbH 7 13

Model 924 Metal Heine & 2 13
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Beisswenger

Model 924 Tires Pirelli 1 13
Recaro

Model 924 Interior Holding 3 13
Robert Bosch

Model Macan Engine GmbH 123 379
Heine &

Model Macan Metal Beisswenger 187 379

Model Macan Tires Pirelli 11 379

Model Macan Electronics MKM 14 379
Recaro

Model Macan Interior Holding 44 379
Robert Bosch

Model Panamera Engine GmbH 13 47
Heine &

Model Panamera Metal Beisswenger 8 47

Model Panamera Tires Pirelli 2 47

Model Panamera Electronics MKM 15 47
Recaro

Model Panamera Interior Holding 9 47
Robert Bosch

Model Panamera ST | Engine GmbH 13 27
Heine &

Model Panamera ST | Metal Beisswenger 1 27

Model Panamera ST | Tires Pirelli 2 27

Model Panamera ST | Electronics MKM 27
Recaro

Model Panamera ST | Interior Holding 4 27
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