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Abstract. Established companies intending to leverage digital technologies are required to innovate their
‘legacy’ business models through organizational transformations. Existing modeling support often leaves
a ‘white space’ between informal canvas-style models used in the early phases and (semi-)formal aspect
models used in the later phases of transformation endeavors. Adopting a Design Science Research approach,
this paper presents a semi-formal model that is intended to fill this gap, i. e., to provide easy-to-use support
for the heterogeneous stakeholders that participate in early phases of digital transformation endeavors.
Being based on the traditional Business Engineering set of models and methods, this comprehensive and
collaborative approach was validated together with the digital transformation program manager of a large,
international corporation. For supporting analysis, reflection and design tasks that involve a broad range
from canvas-style models to enterprise architecture models, four requirements were identified to be central:
(remote) collaboration support, a holistic and integrative perspective, an enterprise-level view, and a
focus on change. The actual model is comprised of over 20 partial models including popular canvases
depicting the transformation program’s content on the strategy-to-IT layers, the enterprise and local level,
and in the as-is and to-be state. Demonstration and evaluation were done with practitioners and students
of an Executive Master program focusing on digital transformation. Both confirmed the utility of the
underlying method and recognized its distinctive features, while capability and IT landscape models were
found especially relevant. The method is expected to be applicable for digital transformations beyond the
case and also to be projectable to smaller-scaled digital business innovations.
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1 Introduction

In order to leverage digital technologies, digital
transformation (DT) has become an important
need also for established, successful companies –
but is also particularly challenging for them. DT
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can be defined as a “profound “...” transformation
of business activities “...”, competencies, and mod-
els to fully leverage the changes and opportunities
brought by digital technologies “...” in a strategic
and prioritized way” (Demirkan et al. 2016, p. 14).
This implies that the change is a more fundamental
one than the one required by mere digitalization
and concerns the business logic, value creation,
ecosystem interactions, and core competencies
of a firm (Verhoef et al. 2021, pp. 891–892). A
DT can be implemented in various forms, each
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with a different focus, that are (non-conclusively)
distinguished by Jöhnk et al. (2022, p. 3) as fol-
lows: innovation-focused like digital accelerators,
delivery-focused such as digital units, or change-
focused like cross-departmental programs. As we
expect that this has only limited impact on the
considerations made in this paper, we use the term
DT ‘endeavor’ whenever referring to the general
notion.

MedComp (pseudonymized for confidentiality
reasons), a large company (> 10’000 employees
worldwide) which manufactures ‘small’ items like
surgical equipment or implants, but also ‘large’
medical machinery (e. g., for diagnostics) was fac-
ing exactly the situation described above. Tradi-
tional competitors, which were inferior in mechan-
ical quality of the products but starting to provide
digital solutions, set MedComp under pressure.
At the same time, new, ‘digital-born’ companies
and / or companies with huge investment budgets
entered the market. Patients were empowered
through digitally enabled self-diagnostics oppor-
tunities as well as regulations that emphasize a
health intervention’s outcome. Thus, MedComp
decided to embark on what it called its Digital
Acceleration Journey with a dedicated program.
This way, the already existing, numerous individ-
ual digitalization use cases should be approached
in a systematic manner along three Lighthouses
focused on digital services for B2C and B2B
customers as well as supply chain optimization,
enabled by a strong technology backbone. After
defining a Digital Ambition and conducting a Digi-
tal Readiness assessment, the company developed
a Playbook to capture the future state design of the
organization. However, MedComp relied on text
protocols of presentation decks and has not chosen
to use more formal, more coherent representation
of their analyses and plans.

This might not only be the case for MedComp,
but indeed for many companies. When thinking
about important tools, i. e., “any kind of object,
concept, framework, method, or model that helps
practitioners analyze and solve problems, make
decisions, and collaborate with others” (Avdĳi et
al. 2020, p. 696) for the management of such DT

endeavors, one might not think of (semi-formal)
modeling. Instead, one could think of decision
making and strategic planning techniques, e. g.,
scenario analysis, or, closer to implementation,
e. g., of software tools for portfolio and project
management. At best, one might think about can-
vases, which in academia are also called “visual
inquiry tools “...” [that] provide a shared and
framed design space in which practitioners can
jointly inquire into a strategic management prob-
lem” (Avdĳi et al. 2020, p. 696). In the context
defined above, for most stakeholders ‘classical’
(i. e., more or less formal) modeling becomes rel-
evant late in the process, when business concepts
are to be translated or aligned with software sup-
port, for instance by modeling processes using
semi-formal bpmn or uml diagrams to describe
the behavior of a software application.

Formal modeling languages can be understood
as the ones providing a conclusive set of sym-
bols with a clearly-defined syntax and semantics,
whereas semi-formal modeling languages are char-
acterized by a conclusively defined set of symbols
with an at least partially clearly defined syntax
and a rudimentary, e. g., natural language speci-
fied semantics (Frank and van Laak 2003, pp. 20–
21; Vogel et al. 2009, p. 267). When thinking
of an informal modeling language as one which
only provides some symbols whose syntax and
semantics depend on the ambiguous and subjec-
tive interpretation of the model users (Frank and
van Laak 2003, p. 21), canvases can be considered
to be informal models as well. More concrete,
canvases provide a set of symbols (i. e., sticky
notes), but like they are often applied, they give
limited guidance on which relations between the
sticky notes (and their respective entity types) are
allowed, nor what the sticky notes and their rela-
tionships imply semantically – especially, when
different canvases are used together. This interpre-
tation is then dependent on the varying experience
and skills of the canvas user.

Even by the above given definitions of semi-
formal and informal modeling which we have
chosen as they explicitly link to the constituting
elements of a modeling language, it becomes
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clear that these two approaches are not naturally
compatible and could create challenges when re-
spective models are directly linked together (e. g.,
to support directly related analysis steps).

The question arises how this conceptual gap
(the ‘white space’ 1 between different modeling
paradigms used in a DT endeavor) can be bridged,
thereby avoiding incompatibilities and providing
seamless support for ‘business-to-IT’ analysis and
design needs – which are at the core of DT en-
deavors. Thus, we first need to understand the
problem class MedComp was facing.

2 Problem understanding

In general, DT endeavors can be analyzed with
different theoretical and inquiry lenses, each with
a different focus. For example, with an emphasis
on why to transform, how DT endeavors evolve
in terms of a process model, or their success fac-
tors (Verhoef et al. 2021, p. 890). However, in
order to develop a concrete model to be used by
practitioners and the general approach behind it,
a less abstract view allowing to create pragmatic,
‘how to knowledge’ (Baskerville and Pries-Heje
2010, p. 272) is needed. That is why our re-
search perspective understands DT as a set of
practices, which can be defined as “recurrent
structured activities that people perform to get
their work done” (Levina and Orlikowski 2009,
p. 673). Among other properties, practices are
characterized by their purpose-orientation, their
collective, normative, social, and material nature,
their adaptivity to changing circumstances, and
the involvement of power between actors (Nicolini
and Monteiro 2016, pp. 111–114). These decision-
making and change management practices can be
made tangible in terms of use cases that are de-
fined through specific stakeholders collaborating
to achieve a beneficial outcome for the DT en-
deavor. Depending on this outcome, as well as

1 Please note that we use this term in analogy to Rummler
and Brache (2012, p. 18) referring to a missing integration
between organization-internal activities (often executed by
different functions) that reduces the efficiency and effective-
ness of output creation.

the concrete procedure and the involved stakehold-
ers (cf. the constituting elements of a practice),
each use case poses requirements for ‘functional
and non-functional’ properties of the model. The
functional properties can be abstracted to generic
purposes of the model, which are needed and ful-
filled differently strong depending on the concrete
use case. A rough overview of these use cases is
shown in Tab. 1.

However, based on the above given definition
of a practice, these use cases also share several
commonalities: They are collaborative, i. e., “in-
volving, or done by, several people or groups
of people working together” (Oxford Advanced
Learner’s Dictionary 2022) that most probably
have heterogeneous educational and professional
backgrounds. Therefore, supporting tools should
be simple enough to be quickly comprehended by
these heterogeneous stakeholders. Second, they
require a holistic and integrative perspective, i. e.,
to consider multiple entities along the strategy,
organization, alignment, and IT layer and espe-
cially their relationships (cf. the definition of DT
given in se.1). Use cases in the context of a DT
also need the breadth of an enterprise-level view,
i. e., to consider either the whole organization
or independent units as a whole, or their parts
(e. g., a business unit, product, endeavor) but in
relation to this whole. In concrete, this implies
consistency with entities of the respective types
already existing in the organization and their re-
use where appropriate. Last, given the nature of
(digital) transformations, they call for a change
perspective looking at the as-is and to-be situations
highlighting gaps to be closed.

Canvases such as the Business Model Canvas
(BMC) (Osterwalder and Pigneur 2010, p. 44) are
collaborative by nature. This should not mean that
people working with a canvas for the first time are
directly able to create ‘high-quality’ results. How-
ever, the notation of a canvas is less complex than
the one of most semi-formal models, and canvases
use dedicated elements (e. g., metaphors, icons, or
trigger questions) that facilitate understanding and
application (Avdĳi et al. 2020, p. 718). This also
the reason why ‘just’ relaxing some syntactical
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constraints for semi-formal models at the begin-
ning before iteratively refining them will not per
se make them easier to be applied collaboratively.
In terms of the BMC, they could also have a very
high-level holistic perspective, e. g., looking at
the value proposition, value chain, and value cap-
turing. But they do not explicitly highlight the
relationships between their elements, given their
normally paper-made, ‘sticky-based’ nature. And
as they are usually applied in settings of ideation,
i. e., “a process by which new ideas are elicited
and discussed “...” identifying multiple alternative
solutions for a task, problem, or concern being
pursued” (Maaravi et al. 2021, p. 1433), they are
rather focused on a vision of the future state. In
these ideations, generating lots of novel ideas is
usually also favored over consistency and re-use
required for the enterprise-level view. In contrast,
formal models and ‘classical’ semi-formal models
(like the ones created using bpmn) can cover the
as-is and to-be perspectives as well as promote
consistency and re-use, often facilitated by soft-
ware tools. In case of holisticness, they often
concentrate on one of the abovementioned layers,
while exceptions might exist in the Enterprise Ar-
chitecture (EA) domain. However, while some
of them – at least in theory – could be applied
collaboratively, all collaborators need specialized
knowledge – which cannot (and should not) be
assumed in the context of DT. To conclude, there is
a need for an improved approach (i. e., a modeling
method) that bridges the white space and can be
used to holistically describe, analyze, and support
the design of complex transformations across the
strategy, organization, alignment, and IT layer.

We understand a method as “an approach to
perform “...” systems development “...”, based
on a specific way of thinking, consisting of direc-
tions and rules, structured in a systematic way”
(Brinkkemper 1996, pp. 275–276). More con-
cretely, a method consists of (Gutzwiller 1994,
pp. 13–14) development / design activities, per-
formed by a specific role, that create or use results
(in this case, especially models). These results
are linked through a meta-model. A technique is
a set of instructions that support creating results.

Usually, techniques focus on certain aspects of
design activities and thus can be re-used for differ-
ent activities. A specific class of techniques are
modeling techniques, which comprise a modeling
language and a modeling procedure, where the
first can be further subdivided in a notation, a syn-
tax, and semantics (Karagiannis and Kühn 2002,
p. 3).

Given the amount of resources invested in DT
endeavors as well as the range of internal and
external stakeholders affected if these endeavors
fail, investigating how tools can support decision-
making practices in this context, is a relevant
problem. Although these tools are intended to be
used by a variety of stakeholders, the focal stake-
holders of the problem are top-level executives
and DT managers (e. g., program managers) aim-
ing at reaching the DT’s overall objectives. One
means to achieve this is providing a methodolog-
ical framework (i. e., suitable tools) for the DT
endeavor. The problem’s significance is intensi-
fied through the recent DTs initiated or accelerated
by Covid-19 and the ongoing need for enterprise-
level changes in the context of what is called
organizational agility, even if they are not realized
in the setting of a full-blown DT endeavor (Teece
et al. 2016, p. 13). Concretely, enterprises might
conduct digital business innovation endeavors that
still affect all of the layers mentioned earlier in this
sect.(i. e., same ‘depth’ as DT endeavors) but have
a smaller scale such as a specific product (i. e.,
narrower ‘breadth’). Please refer to Kautz and
Winter (in press) for a more detailed discussion of
this aspect, also in conjunction with the form of
implementation for the DT endeavor (see Sect. 1).

To gain first insights and experiences how a
method filling the ‘white space’ explained above
might look like, we developed a holistic, semi-
formal model serving as an reflection tool for the
program manager of MedComp’s DT program,
following the Design Research Approach by Pef-
fers et al. (2007). This means, that our approach
to develop the model (cf. sect.4) is a good starting
point for a generally applicable modeling method
for DT endeavors. Based on the evaluation of the
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first design iterations, future research needs to ab-
stract from case specifics and integrate additional
design support aspects (see sect.7.2).

As secondary purposes, the model was also (i)
used as a support artefact in an executive education
program for DT, and it (ii) served as a case for
scientific inquiry. While the direct efforts to
create the presented model took place recently (cf.
sect.4.2), it draws on the insights from two decades
of research and executive teaching in the context of
Business Engineering (BE). Thus, this report will
switch (where appropriate) between the general
level (teaching and research) and the instance
level (situated practical use). This facilitates a
more fundamental understanding and highlighting
general research issues and opportunities.

The generic purposes on which the use cases
built are based on Leist (2002, pp. 8–9) and can
be specified as follows:

• Problem understanding / sensemaking means
supporting already knowledgeable stakeholders
to deepen their understanding by means of a
representation that is more complete, better
relates to their concerns, etc.

• Problem analysis refers to the in-depth inves-
tigation of a certain aspect, e. g., to identify
potentials for improvement or innovation.

• Planning, steering & controlling of activities
indicates that the model should be used as a foun-
dation for aligning complementary and derived
models (e. g., for key performance indicators).

• Design (of problem solution) indicates that the
model should facilitate the development of new
organizational entities such as processes or in-
formation systems.

• Communication support (common language)
implies that the model should provide a com-
mon syntax and semantic to enable stakehold-
ers with different backgrounds and knowledge
asymmetries to discuss a certain matter without
misunderstandings and on a common level of
abstraction.

• Training concerns the usage of the model to
highlight the to-be state (both prescriptive, e. g.,
for newcomers, and after changes occurred) of
the organization or information system to out-
siders (i. e., not working in the domain were the
model originated) to highlight the implications
on their concrete way of working and enable
the usage of a system (if applicable).

The case for which this article’s model was de-
veloped constitutes one of these use cases. The use
case reflection tool for DT managers comprises
the qualitative assessment and identification of
improvement potentials of previously made design
choices with regards to the business-to-IT-solution
(i. e., the business and corresponding IT archi-
tecture) which is implemented by the endeavor,
often in collaboration with peers. This way, DT
managers can, for example, check whether miss-
ing architectural elements are addressed through
corresponding development projects, and relation-
ships between the elements are reflected in the
collaboration between the projects. Therefore,
it primarily combines the generic purposes of
problem understanding / sensemaking and prob-
lem analysis, where the problem in this context
lays in appropriately structuring the implementa-
tion activities and finding general improvement
potentials from an implementor’s perspective. Re-
garding the first purpose, the model provides an
alternative, reduced and fundamental view on the
endeavor’s actual business content as opposed to
the presentation slides and associated documents
that DT managers are used to. Regarding the
latter, the effort to develop this alternative model
and perspective is justified by the aim to generate
insights regarding potentially missing elements
and unaddressed relationships that would have not
been gained without this re-conceptualization.

Building on that, a secondary purpose of devel-
oping the model was to support DT researchers to
understand how such types of models can be used
to, e. g., easier and / or more comprehensively,
understand, challenge and design DT endeavors.
As this constitutes a meta-perspective, the generic
purposes do not apply to this. Last, it should also
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Systematic identification of 

improvement opportunities (process, 

product / service, business model)

x x x

Design of business-to-IT-solutions x x

Reflection of previously designed 

business-to-IT-solutions x x

Endeavor planning incl. its 

communication
x x

Performance management for 

endeavors
x x

Creation of business / IT alignment x x

Trainings in context of change 

management
x x

Architectural governance x x

Table 1: Exemplary use cases in DT potentially requiring modeling support. Note: The primary purposes are based
on Leist (2002, pp. 8–9).

be used to convey the BE approach for DT and dig-
italization endeavors to students of an Executive
Master program specialized on digital business
innovation, also leveraging the insights gathered
from the other two purposes. This corresponds
most likely to the generic purpose of communi-
cation, given the heterogeneous background of
students.

In the following, we elaborate on how the model
was developed and which research conclusions
could be made on this basis. Thus, the remain-
der of the paper is structured as follows: After
briefly reviewing the existing literature in sect.3,
the general methodology as well as the evidence
and activities / efforts used to create the model
are outlined (sect.4), and in sect.5 the model is
presented in terms of concrete requirements and
the resulting modeling method as well as its out-
put (i. e., the model itself). Then, we present the
results of the different demonstrations and evalua-
tions it underwent (sect.6). The article ends with a
discussion and conclusion in sect.7, commenting

on the Return on Modeling Effort (RoME) and
the reflection both for the research team and with
regards to further research opportunities.

3 Related work

To validate the supposed white space between
lightweight design support tools and complex
aspect models, a systematic literature search was
conducted. The databases Web of Science®, the
AIS eLibrary (AISeL), and Scopus® (the latter
limited to the LNBIP and LNISO book series) were
used to search for papers which have the following
keywords in the title, abstract, or keywords2 :

• AB=(digital transformation OR digitalization
OR enterprise transformation OR business
transformation OR organi?ational transfor-
mation OR business innovation OR business

2 The shown search strings are exemplary ones for the Web
of Science® and shown for abstracts only. All search strings
can be found under: https://doi.org/10.5281/zenodo.7318057

http://dx.doi.org/10.18417/emisa.19.4


Enterprise Modelling and Information Systems Architectures
Vol. 19, No. 4 (2024). DOI:10.18417/emisa.19.4
Digital Transformation Designer (Special Issue on Models-at-Work) 7

model innovation OR digital innovation OR or-
gani?ational change OR digital business) AND
AB=(model$ing NEAR/0 (enterprise OR con-
ceptual OR domain))

• AB=(strateg*) AND AB=(model$ing NEAR/0
(enterprise OR conceptual OR domain)) NOT
AB=(digital transformation OR digitalization
OR enterprise transformation OR business
transformation OR organi?ational transfor-
mation OR business innovation OR business
model innovation OR digital innovation OR
organi?ational change OR digital business)

• AB=(participat* OR collaborative OR in-
teractive OR natural OR light$weight OR
grass$root*) AND AB=(model$ing NEAR/0 (en-
terprise OR conceptual OR domain)) and Com-
puter Science Information Systems or Computer
Science Theory Methods or Computer Science
Software Engineering or Computer Science In-
terdisciplinary Applications or Operations Re-
search Management Science or Management or
Information Science Library Science or Busi-
ness or Social Sciences Interdisciplinary or
Economics or Psychology Multidisciplinary or
Ergonomics or Business Finance (Web of Sci-
ence Categories)

Moreover, we searched for papers citing Sand-
kuhl et al. (2018) as this is an important research
agenda for more lightweight modeling formulated
by several members of the enterprise modeling
community.

Aier and Gleichauf (2010, pp. 59, 65) provide
a method for deriving a transformation endeavor
structure based on existing as-is and to-be EA
models and thus explicitly do not consider how to
develop those. However, this seems to be a very
valuable approach for the endeavor planning use
case mentioned in Tab. 1, which is not extensively
covered in this paper. de Kinderen et al. (2021,
pp. 2–3, 27) propose a modeling method integrat-
ing strategic, goal- and IT-related aspects, which
is, however, intended to be used for the ex-ante
or ex-post analysis of DT strategies – replacing
SWOT – and not for the (more detailed) design of

business-to-IT-solutions. Hafsi and Assar (2021,
pp. 6–8) provide the DT Oriented Model Can-
vas, which provides external-influences-, process-,
infrastructure-, capability-related aspects in one
overview that should be suitable for executives.
However, this seems to be more useful for the
summary of an existing design instead for its
development.

There were also highly specialized approaches
found like the ones by Bork et al. (2016) for
smart cities or by van Gils and Weigand (2020)
for sustainable DT that should not be elaborated
here. Fill (2020, pp. 1, 3) sketches an approach to
model the impact of technological developments
in a post-DT state called “digital ubiquity” (p. 1),
which is a different context than the one of this
research.

Going more into the individual constituting ele-
ments of a modeling method, van Gils and Proper
(2018, pp. 260–263, 267–270) derive challenges
and recommendations for EA modeling languages
used in DTs. While our research does not (yet)
intend to develop a fully specified modeling lan-
guage, issues identified by them such as value
co-creation, an appropriate level of model granu-
larity, lean and business-user-oriented modeling
languages, consistent layering, and capturing dif-
ferent nuances of change might still be relevant.
(McGinnis 2007, p. 141) considers enterprise mod-
eling languages in general and highlights similar
issues that could also be relevant for this research:
next to different levels of model granularity and
a business-user and use-case oriented modeling
language he proposes to expand the scope beyond
software-related but to human aspects and also to
incorporate uncertainty perspectives.

Within the related domain of EA, Buckl et al.
(2011, p. 5) derive three principles on how to cap-
ture change information in EA information models
(regarding entities’ relationships to projects, their
replacements, and lifecycle), which again only
relates to the modeling language. Babar and Yu
(2019, p. 7) derive requirements for enterprise
modeling in the case of EA from the charac-
teristics of DT. While most of them ultimately
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relate to the modeling language or to more special-
ized activities and results (e. g., different forms of
scenario analyses), there are some fundamental
requirements which might be interesting for the
work in this paper: relating business and software
processes, aligning enterprise and operational ob-
jectives, and incorporating the perspectives of
customers and employees.

There is also research on how to develop more
lightweight modeling languages. Bork and Alter
(2018, pp. 122–124) provide general principles
that balance the quality criteria of ‘traditional’
enterprise modeling with user-oriented ones. van
den Oever et al. (2022, p. 3) propose a method
on how to develop and integrate user-oriented
enterprise models. Bider et al. (2021b) show
how a modeling language can be adapted during
application via the means of “modeling languages
jargons” (p. 6) to cater the needs of specific user
groups.

Tab. 2 provides an overview about selected (i. e.,
relevant) results of the related work just presented.
Moreover, existing modeling approaches in the
area of DT as well as the related fields of strat-
egy and business innovation are shown, which
were not mentioned above. For all sources, it is
indicated to which extent they cover the common
characteristics of use cases in a DT context de-
scribed in sect.2. For the modeling approaches,
coverage is assessed based on the meta-models
and / or shown model instances in the respective
source. Suitability for collaboration was proxied
through the complexity (i. e., number of entity and
relationship types), holisticness through having
diverse entity types on the respective layers (Win-
ter 2011, p. 27), the enterprise-level view through
the possibility to (in principle) differentiate be-
tween the enterprise and business-to-IT-solution
level, and the change perspective through either
highlighting changes graphically and / or provid-
ing change-related entity types. To conclude, to
our best knowledge there seems to be no already
existing approach that fits to all common charac-
teristics equally well, while there are plenty of
requirements and solution components as well as

similar solution approaches Drechsler and Hevner
(2018, p. 89) already available.

4 Research method

4.1 In general
Faced with the need for pragmatic, how to knowl-
edge (cf. sect.2), the research’s nature of building
something, i. e., an artifact, and the chance for a
rigid evaluation, we chose a DSR approach. More
precisely, the artifact in terms of the developed
model corresponds to a result of an instantiated
(modeling) method based on the general BE frame-
work. This distinction also helps to understand the
situated-general-switch made in this paper. While
the research conducted to develop the modeling
method can – overall and aggregated – be con-
ceived as conducting relevance, rigor and design
cycles (Hevner 2007, p. 88) the procedure to arrive
at the situated model can be better captured by
the DSR process model proposed by Peffers et al.
(2007, pp. 52–56) depicted in fig.1.

4.2 Activities and effort
As a starting point, the problem was explicated
as outlined above. The objectives were derived
in qualitative terms from the problem space with
regards to both the overarching purpose (i. e., ef-
fectiveness) and secondary traits (i. e., efficiency
in the broader sense) (Alismail and Zhang 2017,
p. 222; Peffers et al. 2007, p. 55). Special con-
sideration was given to criteria for model quality
(Becker et al. 2012, p. 32).

The design and development of the actual model
involved the program manager of the case com-
pany (in the following, ‘the practitioner’) as well as
a senior researcher / professor and a research asso-
ciate / PhD student (both just summarized as ‘the
researcher’, for simplicity). The activities com-
prised an initial semi-structured interview with
the practitioner, the analysis of case-related docu-
ments, the selection of model types (‘templates’)
and the modeling software, several iterations of
model creation, and validation sessions with the
practitioner. It should be noted, however, that
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Authors

(exemplary)
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Existing solution design knowledge (exemplary): general requirements (GR) and components (GC) and 

methods (M) for developing models in the DT context or lightweight models

Distinguishing 

characteristics of enterprise 

modeling tools for 

enterprise transformation

McGinnis 

(2007)
GR

not applicable

GR GR

Challenges for enterprise 

modeling languages in the 

context of DT

van Gils and 

Proper (2018)
GR, 

GC
GR

GR, 

GC

Requirements for an 

enterprise modeling 

framework based on DT 

characteristics

Babar and Yu 

(2019)
GR GR GR

Principles for relaxed 

enterprise modeling

Bork and Alter 

(2018)
GR GR

Modeling language jargons Bider et al. 

(2021b)
GC GC

User-oriented enterprise 

models

van den Oever 

et al. (2022)
M M

Existing solution design entities: similar modeling methods in the area of strategy, business innovation, and 

DT; x = covered, (x) = partially covered

Fractal Enterprise Modeling Bider et al. 

(2021a); Lodhi 

and Bider 

(2019)

x (x) (x) (x)

not 

appli-

cable

x x

Modeling method for 

facilitating strategic analysis

de Kinderen et 

al. (2021)
(x) (x) x x x

KYKLOS Method Koutsopoulos et 

al. (2022)
(x) (x) x (x) x x

LiteStrat Modelling Method Pastor et al. 

(2022)
x x x

4EM Sandkuhl et al. 

(2014)
x x x x x (x)

Modeling method for 

supporting strategic 

planning

Bergmann and 

Strecker (2018) (x) x x x x

Work System Modeling 

Method

Bork and Alter 

(2020)
(x) x x x (x)

DT Oriented Model Canvas Hafsi and Assar 

(2021)
x (x) x x x x x

Process Goal Alignment 

Technique

Roelens (2022)
x x (x) x x

Table 2: Overview of existing research. Note: The differentiation into solution design knowledge and entities and
their sub-categories is based on Drechsler and Hevner (2018, p. 89), while on the level of the sub-categories we
prefer the terms general requirements and general components from Baskerville and Pries-Heje (2010, p. 274) over
(meta-)requirements and (meta-)features used by Drechsler and Hevner (2018, p. 89). The layers shown in the
‘Holistic & integrative’ column originate from Winter (2011, p. 27).
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White space between 

informal and semi-formal 

models causing 

inadequate support for 

use cases characterized 

by:

• Collaboration

• Holistic and 

integrative perspective

• Enterprise-level view

• Change perspective

Problem explication

a. Effectivity

b. Efficiency in the 

broader sense

→ especially criteria for 

model quality

Objective definition

• To practitioner

• As a running example 

in Executive Master 

course

Demonstration

1. Internal

2. Semi-structured 

interview with 

practitioner

3. Focus group 

discussions with 

Executive Master 

students

Evaluation

• Analysis of case 

related documents

• Model creation

• Validation sessions

Model development

Figure 1: DSR approach deployed in this research. Note: The approach is oriented at Peffers et al. (2007, pp. 52–56).

this straightforward development was only pos-
sible on the basis of the comprehensive research
conducted over two decades, which especially
facilitated model type selection and modeling
language development and as well provided ap-
plicable procedure models. A major achievement
of preceding research was the BE framework’s
consolidation as a situational method documented
as Business Engineering Navigator (Winter 2011),
as well as several related master and PhD theses.
It should be mentioned that the practitioner, as a
graduate of the above-mentioned Executive Mas-
ter program, was also working on this foundation.
Given that the Business Engineering Navigator is
more concerned with providing support for the
latter, more sphases of DT endeavors, a more
lightweight approach (cf. McGinnis 2007, p. 141;
van Gils and Proper 2018, pp. 261–263) was devel-
oped using popular canvases. Several subsets of
these canvases were applied in Executive Master
endeavor’s case projects – but never comprehen-
sively and with focus on overall coherency, which
was then done with developing this model.

The actual modeling activities required roughly
80 hours for the researcher and 6 hours for the
practitioner. The evidence / sources used to de-
velop the model consisted of the abovementioned
interview data with the practitioner and company
documents of the DT program, as well as supple-
mentary public company information. The initial
interview was not directly related to the model (as

it naturally did not exist at that point of time), but
instead covered background information on the
program: its triggers, the chosen design approach
as well as its uniqueness and later modifications,
learnings, and exchanges with peers / externals.
Concretely, the company documents for the DT
program contained information on the procedure
model followed for the DT, the desired target
state, the as-is situation related to ongoing digital
projects and competition, expected financial- and
non-financial benefits, envisioned impacts on the
organization, and critical success factors. Public
company information was collected on the com-
pany website and the annual reports of the last
three years.

For modeling, we used the online collaborative
whiteboarding software Miro, which also offers
some basic features for graphical modeling. This
was a deliberate choice and constituted the best
option for a proof of concept. Given the need to
develop lightweight models in a collaborative and
easy manner that do not conflict with the BE meta-
model, EA software tools (such as Archi®) were
not eligible in this phase. Thus, the obvious option
would have been the use of presentation software
such as PowerPoint. The usage of PowerPoint
within a similar context has been researched with
regards to its affordances and challenges (Ciriello
et al. 2018, pp. 151–154). Miro offers the same
or similar beneficial affordances. For instance,
Miro provides the opportunity to order any amount
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of content and recombine this content in modu-
lar ways, can be used for a variety of purposes,
and is digital (Ciriello et al. 2018, pp. 153–154).
The increasing usage of such quite novel online
whiteboarding tools due to Covid-19 and being
a ‘fancy’ tool used by a broad set of roles within
an enterprise were expected to contribute not only
to creativity but also to promote acceptance of
semi-formal modeling. Together with the seam-
less real-time collaboration feature, this ultimately
led to the preference of Miro over PowerPoint.
However, the usage of Miro also created some
challenges, which are described in sect.7.1 below.

The model was presented (i. e., demonstrated)
first to the practitioner and then used over several
weeks as a running example in a course of the
Executive Master program. For the practitioner,
the evaluation took place simultaneously with the
demonstration in the form of a semi-structured
interview. The interview, conducted in German,
lasted about half an hour and was recorded and
transcribed. The evaluation conducted with the
Executive Master students took place in the form
of four focus group discussions (each with three
to four students) in context of an examination
feedback session after several weeks of working
with the model. It is therefore fair to assume that
the students had gained sufficient experience with
the model. Beyond this case report and the usage
in the Executive Master program, further publica-
tions and the extension to non-executive master
courses are intended to communicate results.

5 Artifact description

5.1 Requirements
In the following, the general requirements (GR)
(Baskerville and Pries-Heje 2010, p. 274) for a
modeling method filling the white space in the DT
context as well as the requirements specific to the
case (e. g., especially important for it) (SR) are out-
lined, as well as examples of general components
illustrating how the GCs could be fulfilled (where
applicable for reasons of better understandability).

GR1 – Tackling complexity: On the general
level, the modeling method needs to take into

account a high complexity, both regarding the
social and technical aspects of large-scale DTs in
grand organizations.

GR1.1 – Tackling social complexity: The DT
context affects a variety of stakeholders, having
different roles and responsibilities, hierarchical
statuses, business related and personal / political
interests. Moreover, they are heterogeneous with
regards to their educational (e. g., either technol-
ogy or business, pre-experience and affinity to
modeling) and professional background such as
duration of staying with the organization, know-
ing other parts of their organization (i. e., the
‘big picture’) and / or organizations from former
employments.

GR1.2 – Tackling technical complexity: The
technical environment could also be very complex
in terms of the service, process, and IT landscape
/ architecture. This tendentially creates technical
complexities with regards to the modeling lan-
guage, both in this situated case and in general.
There are lots of different items (i. e., elements of a
meta-model that correspond to types of real-world
entities), numerous model types (each depicting
one aspect of reality), and many different rela-
tionship types between the items and the models,
respectively. Moreover, different stakeholders
are concerned with different parts of the models
and the models tend to cross disciplinary borders,
while at the same time requiring deep domain
knowledge in each, making their comprehension
difficult especially for non-generalist practitioners.
Schneider et al. (2014, pp. 2–3) identify different
notions of complexity in the context of EA, that
are useful to conceptualize and summarize the
complexity dealt with in this context: The com-
plexity cannot be easily (and practically useful)
captured by statistical figures or metrics, instead
it is qualitative. However, probably all involved
stakeholders will conceive DTs as complex (i. e.,
objective complexity), while the degree might
vary based on the pre-experience, also implying a
subjective notion. Last, the DTs to be modeled are
both structurally complex (i. e., trough the many
entities and their relationships mentioned above)
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as well as dynamically complex (i. e., changing
over time).

In this situated case, some examples for different
hierarchies between the model developer (i. e., the
researcher) and the model consumers (i. e., the
practitioner or students, respectively) can also be
found. There is an information and experience
asymmetry with regards to the knowledge of the
methodology and a general academic ‘wisdom’
in favor of the model developer. On the contrary,
the knowledge of the case (for the practitioner)
and general professional experience in practice
(for the practitioner and the students) is more
mature with the model consumers. This could
represent a similar situation in an organization
if the approach is intended to be used or at least
initially implemented by coaching functions. With
regards to the technical context, this was complex
due to the properties of the DT program and
organizational setting inherent in the case that was
highlighted through using the BE methodology.

Besides addressing these complexities, the mod-
eling method should lead to models that fulfill four
central requirements following from the common
properties of the use cases as described above.

GR2 – Highlighting change: First, the method
should bring in a change perspective, recognizing
that the use cases do not take place on a green
field, but instead in an existing organizational
environment. Thus, the as-is and to-be states need
to be clearly depicted and changes highlighted on
the appropriate level of detail depending on the
needs of the model developers and consumers.

GR3 – Emphasizing relationships: Second,
the model should create and highlight relation-
ships between the models (i. e., create coherency)
opposed to approaches focusing only on specific
aspects. While this has already been noted by
Winter (2011, p. 6), this has become increas-
ingly relevant through the ‘inflation’ of strongly
local models (e. g., as canvases) becoming popular
(Avdĳi et al. 2020, p. 696; Sandkuhl et al. 2018,
p. 70).

GR4 – Enable collaboration: Third, it needs
to be collaborative to reflect the work mode and the
(use case specific) purpose (i. e., no documentation

just for compliance reasons). This should also
facilitate acceptance through being intellectually
compelling (‘making fun’).

GR5 – Establishing enterprise-level view:
Last, the enterprise-level view needs to be ac-
complished by promoting consistency and re-use
of organizational entities. Consistency in gen-
eral can take the form of internal consistency
(i. e., intra-model and inter-model) and external
consistency (i. e., enterprise-related and market-
related) (Kautz 2022, p. 33), whereas the latter
form is especially relevant for the enterprise-level
view. Consistency implies rather ‘superficial’ as-
pects such as using a shared terminology for the
description of organizational entities (e. g., prod-
uct names) and also more sophisticated aspects
such as not making design decisions that are not
compliant with the normative restrictions of an
enterprise (e. g., with its overall business objec-
tives) (Kautz 2022, p. 33). Thus, the method
should provide a meta-model specifying (poten-
tially hierarchically decomposable) entity types
of enterprise-level relevance and also incorporate
consistency-producing and -checking activities
into the procedure model, in order to ensure that
all relevant entities of the respective type are con-
sidered.

Another set of requirements follows from the
different purposes of the model in this situated
case that can be traced back to the use cases.

SR1 – Reframing the DT endeavor: To serve
as a tool for collaborative analysis and reflection,
the model needs to offer a correct and ‘quite’
comprehensive depiction of the case details, to
be at all able to identify gaps and optimization
possibilities. Moreover, it needs to enable fur-
ther insights beyond the facts (that are already
known by the practitioner) and thus serve as an
‘eye-opener’. Therefore, it needs to offer a meta-
model that focuses on the essential elements and
their relationships and a notation that presents
this information in an adequate way leading to
a novel insight by the model consumer. Verbal
reframing of problems has in the case of design-
ers (e. g., engineers) been reported to influence
the number of ideas generated (Silk et al. 2021),
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reframing of the (management) problem through
the conceptualization of the meta-model might
bring similar benefits. Another cognitive / psycho-
logical motivation is given by the Cognitive Fit
Theory, roughly postulating that how a problem
representation highlights the information types
necessary for problem solving (e. g., visually)
impacts performance (Vessey and Galletta 1991,
pp. 65–67). Thus, visualizing the content of the
business-to-IT-solution is expected to be benefi-
cial, for example, if the structure of an endeavor
should be assessed (problem) and a notation that
highlights the relationships (information types)
between the different projects is used.

SR2 – Using a deliberate notation: For re-
search, the method needs to incorporate a de-
liberately chosen notation that reflects the other
purposes the model is used for.

SR3 – Exploiting software affordances:
Moreover, the method should consciously exploit
different software affordances / features.

SR4 – Being easily understandable: For teach-
ing, easy understandability of the models in a
limited timeframe was important and trade-offs
between the richness of the case and focusing
on the most important elements need to be ad-
dressed. For the modeling method this implies,
that it should provide prioritization and aggrega-
tion mechanisms. Moreover, the modeling lan-
guage should not be too complex to facilitate
acceptance, e. g., by using only a limited number
of symbols and relationship types.

SR5 – Switching between general and situ-
ated case: On top of that, showing both general
relationships as well as their concrete application
was necessary, implying for the modeling method
or rather the software tool to enable making meta-
level comments to the developed models.

5.2 Resulting modeling method
When generalizing the activities presented in
sect.4.2, the method contains the phases of clari-
fying the modeling context, selecting model types,
collecting data, analyzing data and iteratively de-
veloping the model, possibly evaluating the model,

and using the model. While these phases are iden-
tical for all use cases, the concrete content of these
phases will be different, especially for the later
phases.

Clarifying the modeling context comprises
defining the use case in which the model should
be applied, identifying the stakeholders involved
in it, and gathering their superordinate goals and
requirements on the model, esp. their information
needs (cf. de Kinderen 2017, p. 225), following
from the use case. Then, the model types satisfy-
ing the requirements and providing the necessary
information are selected. Data are gathered via
a variety of sources (e. g., interviews, secondary
documents) and especially already existing mod-
els (both within and outside the organization, i. e.,
reference models) are considered. However, in the
case of the reflection tool, the data sources (e. g.,
presentations about the business-to-IT-solution
implemented by the endeavor) are already existing
and in turn determine the necessary model types.
The data are then analyzed with regards to the
meta-model entities’ instances they contain that
are the basis for the model, which are then care-
fully supplemented by the relationships between
them and the models. The sequence of developing
the partial models is mainly a top-down one from
the strategy to the IT layer oriented at the BE
framework (Winter 2011, pp. 70–84). Besides
the iterative nature of model development, i. e.,
with different feedback cycles within the model
developer team and with the model stakeholders,
one might also include a more concluding eval-
uation, such as before the model is presented to
important committees or a broader audience. The
usage phase of the model in the reflection use case
then contains the presentation of the model to the
(whole) DT management team, its discussion, and
the documentation of insights.

The main results are, besides the model, a doc-
umentation of the stakeholder requirements (e. g.,
a stakeholder perspective catalogue as proposed
by de Kinderen 2017, p. 226), possibly a folder
structure for comprehensive data sources, and the
documented results from the usage phase.
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The main technique is the modeling technique
(besides this sect.cf. the next sect.for the modeling
language) and supplementary techniques for data
collection, analysis, and requirements engineering
can be used.

The information / meta-model underlying the
modeling technique is based on an extension of
the BE meta-model (Österle et al. 2007, p. 193;
Winter 2011, p. 19), complemented by the virtual
decoupling meta-model (Aier and Winter 2009,
p. 156) as well as Osterwalder’s (2004, pp. 42–
102) Business Model Ontology, complemented by
the Value Proposition concept (Osterwalder et al.
2014, pp. 6, 8–9). The meta-model itself is illus-
trated in fig.2, the entity types that are instantiated
in each partial model are listed in Tab. 3. As we
integrated partial models on the meta-model layer
through meta-model slicing (Bork and Alter 2020,
p. 9), the meta-model was an important lever to
emphasize relationships (cf. GR3). However, the
depiction of the meta-model does not completely
explain all the relationships between the models
for several reasons: First, space constraints and
the graphical complexity that can be understood
and maintained by a user, set limits to the number
of entity types and their relationships which can be
depicted in the meta-model. Therefore, only the
most important relationships between entity types
are shown and not all specializations of entity
types can be displayed (e. g., for resources). Sec-
ond, for entity types that are undergoing changes /
different stadiums (e. g., a process output that is
modified / extended to at some point become a
customer service), the meta-model only provides
two separate, but linked entity types. Third, the
meta-model cannot depict how certain configu-
ration / combinations of design decisions, i. e.,
selected instances of entity types, at an earlier
design stage affect / limit the set of consistent
design options later. This is especially the case
for ‘attribute-like’ entity types. For example, the
Model of Competitive Positioning for MedComp
already ‘prescribed’ on the strategic layer that the
new service should be based on data which is inte-
grated not only from devices of its own brand, but
also from other vendors. Thus, one expects that

at the organization layer activities are described
to accomplish this. Similarly, the meta-model
only poorly reflects ‘emergent properties’ of cer-
tain designs, e. g., how a process contributes to
the non-functional requirements posed by the cus-
tomer. Forth, some entity types (e. g., cost drivers)
provide a new perspective on the business-to-IT-
solution and therefore can be related to more entity
types (as well as their combination), which can-
not be depicted in the meta-model. However,
these relationships are nevertheless highly rele-
vant for further planning as well as communicating
the business-to-IT-solution. The just mentioned
limitations of the meta-model create the need
to supplement the syntactical rules it establishes
through semantical rules specified in natural lan-
guage (Frank and van Laak 2003, p. 21; Vogel
et al. 2009, p. 267). Taking the examples of the
Business Model Canvas and Value Proposition
Canvas, the books by Osterwalder and Pigneur
(2010) and Osterwalder et al. (2014) provide an
extensive set of such semantical rules through giv-
ing instructions for correct use of these canvases.

Finally, regarding the roles, the authors refer
to Stirna and Persson (2012, pp. 663–664) for a
more differentiated view on model developers and
consumers.

5.3 Resulting model
Following the definition of a semi-formal model
introduced in sect.1, the resulting model can be
called a semi-formal one. The contingent of
symbols (i. e., notation) is comprised of a sub-
set of all available so-called sticky notes, other
forms, and arrow types in Miro, that graphically
represent instances of the method’s meta-model
entity types. A depiction of the notation can be
found in fig.3. The notation follows from the
requirements presented in sect.5.1. Icons used
in the upper right corner of each partial model
characterize it based on the level of the enterprise
which it concerns (cf. GR5) and whether it depicts
the as-is or to-be state of the enterprise (cf. GR2).
The color of the sticky notes denotes whether
the instance of an entity type is already there
(light yellow) or new (blue, i. e., as a consequence
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Figure 2: Meta-model. Note: The meta-model is modeled oriented at uml classes using association, generalization,
and aggregation relationships (Object Management Group 2017, pp. 718–723). The little triangles indicate the
reading direction of the relationship labels. Please keep in mind the limitations of the meta-model discussed in
sect.5.2. The meta-model is based on Aier and Winter (2009, p. 156); Österle et al. (2007, p. 193); Osterwalder (2004,
pp. 42–102); Osterwalder et al. (2014, pp. 6, 8–9); Winter (2011, p. 19).
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Enterprise * x * * * * * * *

Market *

Context factor x

Competitor x *

Customer 

segment
x x * * x *

Offering x x * x x x x

Channel x

Customer 

relationship
x

Activity x x x x * x x

Resource x x x

Partner x x x

Revenue driver x

Cost driver x

Customer 

activity
x x x

Pain x x

Gain x x

Pain reliever x

Gain creator x

Characterizing 

variable
x

Variable value x

Customer 

requirement
x

Objective x x

Performance 

indicator
x

Process output x

Output 

characteristics
x

Organizational 

unit
x

Role x

Information 

object
x x

IT capability x

Software 

application
x

Table 3: Entity types as they are used in the partial models. Note: Instances of entity types directly shown in the model
are denoted by a ‘x’. Instances of entity types, which the respective model in total relates to, are marked with a ‘*’.
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As- is (i.e., up to now, 
already existing, 'old')

To- be (i.e., additional, 
new, target picture)

Enterprise level Business- to- IT- solution 
level

Overlapping of levels

Categorization of the respective model overall:

Categorization of individual model elements (e.g., sticky 
notes)

To- beAs- is

Relationships between the models (overall or 
between individual model elements):

(Most important) design- relevant 
logical relationships or 

consistencies to be considered

Sequence of analysis and design is 
already considered through the 
numbering in the agenda- view

Relationships between elements within a model:

Directed or not directed logical associations 
or dependencies (potentially determining 

the sequence of design)

Process or exchange 
relationships

Business- to- IT- solution specific elements (i.e., for instance having 
a low re- use potential for other business- to- IT- solutions, 
differentiating aspects) are additionally highlighted through 
underlining

Figure 3: Notation used in the developed model

of the DT). Different types of arrows represent
the different relationships between entity type
instances and the partial models, respectively (cf.
GR3).

With one exception, the developed total model
(in the following, just referred to as ‘model’ for
reasons of simplicity) mainly consisted of partial
models (i. e., aspect models) based on existing
model types (i. e., templates; source to be found
in fig.4) that were ‘filled out’ by the researcher
and practitioner during method application. Only
the capability map was a refinement of an existing
reference model, using domain-specific maps by
LeanIX (2022).

As depicted in fig.4, the model sorts the partial
models along three dimensions, whereas only two
can be shown based on spatial allocation. The
first dimension refers to the architectural layers (cf.
van Gils and Proper 2018, p. 262) and classifies
the partial models based on whether they show
aspects of the business-model within the business-
to-IT-solution (strategy layer), the structural and
procedural organization (organization layer), the
IT capabilities (alignment layer), or IT imple-
mentation (IT layer) (Winter 2011, p. 27). The

second dimension captures whether the model de-
scribes the current situation (i. e., as-is) or desired
target state (i. e., to-be) of the specific aspect of
the business-to-IT-solution. The third dimension
characterizes whether the partial model depicts an
aspect in a way that is relevant for the business-
to-IT-solution and / or the whole enterprise. This
can be a consequence of the circumstance that an
analysis can logically only be done on a certain
level, that specific parts of a partial model are only
relevant for the respective level, or that a more
detailed / concrete or aggregated / abstract view
is needed.

fig.5 shows an exemplary partial model based
on the Value Proposition Canvas (Osterwalder
et al. 2014, pp. 8–9) that was developed quite early
to validate that the services that should be newly
offered by MedComp fulfill customer needs. It is
read from the right to left and, first, lists the activ-
ities a typical customer needs to perform. Given
this, it identifies the negative and positive feelings
(pains and gains, respectively) that the customer
has while carrying out the activities. Then, at
the right of the rectangle, concrete features of
the new services are identified that address these

http://dx.doi.org/10.18417/emisa.19.4


International Journal of Conceptual Modeling
Vol. 19, No. 4 (2024). DOI:10.18417/emisa.19.4

18 Tobias Kautz, Robert Winter

As-is To-beAs-is and to-be

a
ct

o
rs

, 
o

ff
er

in
g
s,

 a
n

d
 

re
so

u
rc

es
 a

re
 p

a
rt

 o
f

triggers 

development of

in
sp

ir
es

Enterprise level
Business-to-IT-

solution level

value 

proposition 

detailed out by

contains 

activities of

alters

o
ff

er
in

g
s 

d
et

a
il

ed
 

o
u

t 
b

y b
a

si
s 

fo
r

p
ro

vi
d

es
 

o
ff

er
in

g
s 

fo
r

provides 

dimensions for

p
ro

vi
d

es
 

d
im

en
si

o
n
s 

fo
r

id
en

ti
fi

es
 

a
ct

iv
it

ie
s 

o
f

p
ro

vi
d

es
 

a
ct

iv
it

ie
s 

fo
r

p
ro

vi
d

es
 

a
ct

iv
it

ie
s 

fo
r

id
en

ti
fi

es
 

o
b

je
ct

s 
o

f
d

ef
in

es
 

su
p

p
o

rt
 n

ee
d

s
a

b
st

ra
ct

ed
 t
o

Business Model 

Canvas (Osterwalder 

& Pigneur, 2010)

Business Model 

Environment 

Analysis

(Amarsy, 2015)

Business Ecosystem 

Model

(Winter, 2011)

Business Model 

Canvas

(Osterwalder & 

Pigneur, 2010)

Model of 

Competitive 

Positioning

(Winter, 2011)

Value Proposition 

Canvas

(Osterwalder et al., 

2014)

Customer Journey 

Model

(Winter, 2011)

Customer Journey 

Model

(Winter, 2011)

Model of the Product 

/ Service Portfolio

(Winter, 2011)

Model of the Product 

/ Service Portfolio

(Winter, 2011)

Value Stream 

Architecture

(IMG, 1997; Winter, 

2011)

Frontstage Process 

Model

(Fließ & Kleinalten-

kamp, 2004)

Value Stream 

Architecture

(IMG, 1997; Winter, 

2011)

Backstage Process 

Model

(Winter, 2011)

Process Performance 

Analysis

(Winter, 2011)

Task / Role Analysis 

and Organization 

Structuring

(Winter, 2011)

Information Flow 

Model (Winter, 

2011)

Information Flow 

Model (Winter, 

2011)

Information Object 

Model (Winter, 

2011)

Information Object 

Model (Winter, 

2011)

Capability Map 

(LeanIX, 2022)

IT System 

Landscape

(Winter, 2011)

Capability Map 

(LeanIX, 2022)

Business Ecosystem 

Model

(Winter, 2011)

provides 

competitors

influences

Objective Map

(Kaplan & Norton, 

1992; Colbert, 2021; 

Winter, 2011)

provide input 

for (after 

decomposition)

S
T

R
A

T
E

G
Y

 L
A

Y
E

R
O

R
G

A
N

IZ
A

T
IO

N
 L

A
Y

E
R

IT
 L

A
Y

E
R

A
L

IG
N

-

M
E

N
T

 L
.

Figure 4: Schematic representation of the partial models and their most important relationships. Note: For reasons of
readability, relationships between partial models existing in the as-is and to-be states are only shown in one of the two.
The templates for the partial models are based on Amarsy, N. (2015); Colbert, B. (2021); Fließ and Kleinaltenkamp
(2004, p. 397 ); IMG (1997); Kaplan and Norton (1992, p. 72); LeanIX (2022); Osterwalder and Pigneur (2010,
p. 44); Osterwalder et al. (2014, pp. 8–9); Winter (2011, pp. 99, 101, 102, 106, 111, 115, 117, 119–120, 180, 183);
and the layering is based on Winter (2011, p. 27).
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Figure 5: Value Proposition Canvas (to-be) as one exemplary model (modified for reasons of confidentiality). Note:
The Value Proposition Canvas template originates from Osterwalder et al. (2014, pp. 8–9).
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pains and gains (pain relievers and gain creators,
respectively). It is important to note that – op-
posed to a Value Proposition Canvas developed in
a quick, creative ideation session without many
restrictions – here it is required that each pain
reliever / gain creator is associated to at least
one pain / gain, respectively. Otherwise, this im-
plies that the service contains a feature not adding
value for the customer, and accordingly should
not be implemented. This is an example for a
(syntactical) rule imposed on the originally infor-
mal canvas. The fulfillment is checked through
the notation requiring drawing arrows between
the sticky notes. However, referring back to the
discussion of syntactical and semantical rules in
sect.5.2, it should be noted that this rule is not
sufficient to guarantee that the pain relievers / gain
creators indeed provide utility to the customer.
Supplementary instructions are needed to ensure
this. Last, the very left part of the canvas bundles
the features into the concrete services that are
offered by the company and this way ensuring
the attractiveness of the services for the customer.
The Value Proposition Canvas was the basis for
the development of the to-be Customer Journey,
which is improved through the new services (e. g.,
some previously manual steps of the customer
journey became obsolete).

fig.6 shows a Front Stage Process Model based
on a Service Blueprint (Fließ and Kleinaltenkamp
2004, p. 397). This model was used to check
whether the activities (i. e., processes and their
steps) that were installed for the new business-
to-IT-solution are aligned with the customer’s
activities (i. e., the customer journey), e. g., that
the right process outputs are available at the right
point of time. On the first layer, the customer
journey is copied from the corresponding previ-
ous partial model. On the subsequent two layers
the activities that need to be performed by the
app, either visible for the customer or not, respec-
tively, are identified. Then, activities that must
have occurred in preparation (i. e., no execution
while using the app, but before) are identified. Fi-
nally, the most important resources are identified
that need to be available to enable carrying out

these activities. Like in the Value Proposition
Canvas, sticky notes without any connections to
other sticky notes are not allowed. The Service
Blueprint makes it possible to differentiate activi-
ties based on the customer’s needs, i. e., what the
customer wants to have and at which time. This
perspective is not needed in the backstage process
model, which was for example used to derive the
necessary roles for delivering the service. Thus,
to reduce complexity, the activities were put on a
single layer in the backstage process model of the
app.

6 Demonstration and evaluation

6.1 Model usage
Concretely, the practitioner used the model in two
ways. Given the retrospective nature of the model
development (i. e., for reflection and improvement
after an initial phase of DT program design), not
all parts of the model equally triggered changes
on the business-to-IT-solution. However, as work
was ongoing on the IT-related entities (while, e. g.,
the design of the value proposition was already
finalized), the capability map and IT system land-
scape directly influenced ongoing work. Second,
the model provides a valuable basis for future
activities.

The students used (and later cohorts are still
using) the model to, first, see at a real-life and
detailed example which design decisions must be
taken to design the future state of a ‘digitally trans-
formed’ company. Second, they also used it as an
inspiration for how to structure the presentation of
and the notation for their own case studies’ models.
The cases the students work on are mostly taken
from their job-related digital business innovation
endeavors.

6.2 Results of the internal evaluation
As described in sect.4.2, the internal evaluation
was based on the (sub-)criteria for model quality
proposed by Becker et al. (2012, pp. 32–36), to
which we refer in the following.

The first one is semantical as well as syntactical
correctness. Given that the modeling language
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Figure 6: Frontstage Process Model (oriented at the to-be customer journey) and Backstage Process Model as
exemplary partial models (modified for reasons of confidentiality). Note: The Service Blueprint template as the basis
for the Frontstage Process Model is content-wise based on Fließ and Kleinaltenkamp (2004, p. 397) and provided by
Miro (2022).

http://dx.doi.org/10.18417/emisa.19.4


International Journal of Conceptual Modeling
Vol. 19, No. 4 (2024). DOI:10.18417/emisa.19.4

22 Tobias Kautz, Robert Winter

was specifically developed for this model, the cri-
terion of syntactical correctness does not seem
applicable. The semantical correctness is deter-
mined by the practitioner feedback in the next
section. Relevance recognizes that not all real-
world entities and relationships are relevant for
the model consumer and can be abstracted. This
can be achieved through explicating the modeling
aims at the beginning, which was also done in
this case (cf. sect.2) and influenced the selection
of the model types and the modeling language.
Relevance can first be decomposed to internal
minimality, i. e., modeling all aspects that are
relevant in the real world, which was achieved
through asking the practitioner and students for
missing elements. Second, it also contains exter-
nal minimality, i. e., modeling only aspects that
are relevant in the real world, which was achieved
through identifying such aspects from the perspec-
tive of the practitioner or students, respectively.
Besides these effectiveness-related criteria, an-
other one is economic efficiency building on the
minimum and maximum principles in economics.
Efficiency was achieved through considering the
additional (i. e., marginal) didactic value when
refining the model. Moreover, the reference ca-
pability maps served to convey the procedure to
derive capabilities from process models to the
students (given aim) with less efforts than devel-
oping a capability map from scratch (minimized
effort). Clarity, consisting of easy readability,
aesthetics, and comprehensibility (cf. evaluation
in the next sections) can be enhanced through an
appropriate hierarchization, layout design, filter-
ing, and consistent terminology (within models
and between the models and the real world). The
layout design was beneficial through an infinite
presentation space (due to Miro) and improved by
highlighting similarities through modeling struc-
turally similar components (e. g., parts of a partial
model) in the same way. Hierarchization was
implemented content-wise via partial models that
provided a ‘deep dive’ into another partial model
(where appropriate) but appeared to be in general
less relevant for a DT endeavor in an early phase
that rather does not require analysis on different

levels of detail. Filters were not directly imple-
mentable in Miro. The consistent terminology
could be implemented through, e. g., adopting the
wording of the case company where possible. The
criterion of comparability was not applicable in
this case. Systematic structuring, i. e., ensuring
the input-output-relationships between the partial
models to achieve inter-model consistency, is al-
ready a core feature of the modeling method (cf.
sect.5.1) and was thoroughly implemented, for
instance with the information flow describing the
usage of the business objects and the information
model describing the components of exactly the
same business objects.

6.3 Results of the practitioner’s evaluation
Due to the assumed novelty of the modeling
method, the focus of the semi-structured interview
questions was – besides correctness and clarity of
the actual model (cf. previous section) – on the
modeling method’s relevance (esp. importance)
and utility, both in general and in comparison to
other approaches (cf. Sonnenberg and vom Brocke
2012, pp. 393–394; Venable et al. 2012, p. 426).

The correctness of the model was assessed to
be “very good”3 because the (quite comprehen-
sive) content from the slides was described as
“really well brought together” and “matched to
the right parts of the [total] model”. With regards
to clarity in terms of readability and aesthetics,
it was mentioned that having the model in Miro
is a “really good thing” because it allows to nav-
igate through the model. In terms of readability,
the many partial models caused a missing “red
thread” or “cookbook”. Instead, the partial mod-
els should be clustered into a few overarching,
big steps or phases, maybe implemented through
filters. A thematical clustering was suggested as
an extension. Remarking that the model develop-
ment in this case was more a “retrospective”, the
practitioner confirmed that the modeling method
and model are useful and he will use (parts of)
them in future. Moreover, he noted that he could

3 Phrases in quotation marks refer to literal statements of the
practitioner (translated to English).
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have carried out the content-wise similar activities
from the actual, past setting-up of the DT program
more easily given he had known the modeling
method and model before. Moreover, he said that
for “all greater undertakings you carry out in a
company, you need a method or a model”. These
provide clarity about and unify the concrete steps,
tools (i. e., the partial models), and terminology to
tackle an issue, against the background that bigger
teams are naturally not aligned by default. The per-
ceived utility was exemplified by the practitioner
having passed on the model internally, where now
deeper work was triggered on the capabilities and
IT architecture, which should also be considered
more in future endeavors. Regarding the utility
in comparison to other methods used for analysis
and design in the DT management context, which
were in this case a strategic staircase, an operating
model (defining processes, governance, organiza-
tion, tools, and strategy), and an implementation
plan, the modeling method was assessed to be
“very complete” and “very broad”. Consequently,
it is also more complex than the other approaches,
calling for guiding users on how the different par-
tial models are related, which aspects they cover,
and when and how to use them.

However, if the practitioner would apply the
method, the practitioner would not decompose the
model, but instead first define when to use the par-
tial models and allocate them to colleagues from
different domains, depending on whose knowl-
edge is needed and for whom the respective model
is relevant. Related to this, the modeling method
and model would rather not be used in context of
lessons learned, given that not all partial models
are needed for more specific questions. In general,
the approach was also seen as a tool for strategy
and solution development / design rather than
for project and program management – because
the latter tasks are more concerned with ensuring
effective, efficient, and timely solution delivery.
However, for the development phase, modeling
was considered to be “very important, because
if you don’t model it neatly at the beginning and
think it through, you will later have a problem in
the implementation”, also leveraging the creative

inputs of multiple functions to achieve a “clever”
product or service at the end.

6.4 Results of the students’ evaluation
Guiding questions for the focus group asked for
the perception of the situated model’s clarity (cf.
sect.6.2), the modeling method’s utility in the
professional context of the (part-time) students
(which all are employed and have many years of
managerial experience), and especially valuable
and missing features of the method.

The model itself in general was assessed to
be useful to convey the course contents, which
became apparent through the wish to extend it
to all models shown in the course – while read-
ability and aesthetics should be improved. Along
a similar line, Miro was considered to be very
suitable, but the transfer of the Miro results to
well-designed presentations was considered as a
problem. The modeling method was found to
be a well-suitable “model and method box”4 for
the collaborative analysis and first end-to-end- de-
sign decisions in common business innovation
projects, also in a transformational context. Re-
garding the method’s results, the models dealing
with the alignment and IT layer (capability map
and application landscape) were identified as very
valuable because they provide compatibility with
the existing business and IT architecture as well as
a basis for implementation discussions. However,
support for organizational design was considered
insufficient, as it was called to be a “crucial point”
in many DT endeavors and at the same time less
easy to grasp than the strategy aspects receiving
most attention (cf. fig.4). Moreover, the method’s
results should also be complemented by providing
modeling variants, i. e., alternative models for the
same aspect. A missing method activity was a
support for selection of the partial models, i. e.,
highlighting under which circumstances a specific
model has which advantages and disadvantages.
Besides that, the modeling method was assessed
to be quite complete since no participant added a
further method component or model template that
was considered to be missing.

4 See previous footnote, which applies analogously here.
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6.5 Return on modeling effort
The expected RoME was already described in
sect.2, the achieved return as indicated by the
evaluation just presented. While the highest ef-
forts were invested by the researcher, less by the
practitioner (e. g., time for the interviews) and the
least by the students (e. g., actively participating
in the focus group), the latter ones were primarily
benefitting from the creation of the model and the
modeling method. However, it should be noted
that the researcher also benefitted in his role as
a scientist since the case offered the chance for
scientific inquiry and in his role as lecturer since
the model facilitated teaching.

Note that the understanding of what constitutes
a positive RoME in this case study is quite spe-
cial. An emphasis was not placed on, e. g., the
fulfilment of syntactical rules, in order to sup-
port easy and error-free automation. Instead, a
focus was placed on the four central requirements
explained in sect.2. Only when fulfilling these
requirements, the needs of the stakeholders, which
are central to the concept of RoME (de Kinderen
2017, p. 226), can be satisfied. The practitioner,
the students, and the researcher were interested in
increasing the effectiveness of DT endeavors and
accordingly selected modeling paradigms and the
concrete model templates as well as developed the
modeling language. Just loosening restrictions
from existing semi-formal modeling languages
and apply them on a non-detailed level would not
have been sufficient for that purpose. Moreover,
realizing this RoME was not achieved by having
no rules at all during model development. Instead,
coherency and (semantic) consistency had to be
considered, which are central to ensure that the
real-world-entities that are designed based on these
models deliver the desired benefits, increasing the
effectiveness of the DT endeavor.

7 Discussion and conclusion

7.1 Reflection
Several lessons can be learned both from the devel-
opment of the general modeling method and the

presented situated model. The lessons learned re-
garding the general modeling method have already
mainly been integrated into the requirements out-
lined in sect.5.1. As the lessons learned in context
of the development and evaluation of the situated
model were neither known upfront nor the conse-
quence of a dedicated requirements gathering but
emergent, they can be used for the future further
development of the method.

One lesson learned originating from the devel-
opment of the general modeling method concerned
the overwhelming broadness of the real-world that
should be modeled as perceived by model con-
sumers, i. e., the holisticness, the variety of mod-
els needed, and ensuring the relationship between
them. A second one is that this was intensified
through missing comprehensive (i. e., total) mod-
els and missing software tools that also enable a
holistic presentation. A third one relates to the
point that the models cross discipline borders and
often also go beyond the competences of individ-
ual model consumers. These lessons were also
already outlined in Kautz (2022, p. 80).

Several, more detail-level lessons learned were
also gained based on the internal collaboration
and evaluation by the researchers in this situated
case.

There were different aspects that were specif-
ically challenging and related mainly to our re-
search method and setting, i. e., not to the problem
of supporting DT through modeling as such. One
was identifying and explicitly showing the consis-
tency of the overall business-to-IT-solution in par-
allel (and partially ex-post) to the sub-projects that
actually designed, engineered and implemented
the DT. For future research projects we therefore
aim to already participate in the design phase of
the DT.

Another challenge was comprehending the case
given its industry-specific terminology and pro-
cesses that are difficult to understand for a layper-
son. On the other side there were some ontological
misunderstandings between the practitioner and
the researcher, e. g., on the definition of a capabil-
ity, which we thought of as an IT capability and
the practitioner as an employee capability / skill.
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Using the meta-model for a systematic alignment
of the practitioner’s and our understanding of key
terms at the beginning of the project might have
been helpful.

Last, adopting a user-centric (i. e., concerning
the practitioners and students) perspective con-
stituted a challenge. In the case of the students,
this was amplified through their heterogeneous
organizational, educational, and professional back-
grounds. Thus, the situations (i. e., use cases) in
which they personally use models will be heteroge-
nous. By contrast, at the same time, there was the
need to teach a generally applicable approach in-
stead of providing support specific to their situated
problems.

Moreover, it became apparent that modeling
change in context of this DT was not trivial but
required a differentiated approach to separate be-
tween and visualize the as-is and to-be business-
to-IT concepts (cf. van Gils and Proper 2018,
p. 263). On the one hand, as-is and to-be is not
black and white, as there might be entities that
have already existed before and are only changed
and the allocation of a partial model to as-is and
to-be is not always possible. On the other hand,
the notation needs to offer differentiated ways of
showing the as-is and to-be entities, given that a
simple graphical modeling tool like Miro is used.
In concrete, this is color coding (to be used within
partial models) and the spatial allocation of as-is
and to-be models in different areas of the modeling
space (e. g., swim lanes).

Similarly, and also related to a distinctive prop-
erty, relationships between the partial models were
expressed in a differentiated way, using arrows,
re-use of the same sticky notes, and intermediate
models (e. g., comparisons) showing the process
to arrive at the other partial models.

The differentiation between the analysis and
design levels (i. e., business-to-IT-solution and en-
terprise) also required both a within-model high-
lighting through the notation and a classification
implemented via icons for the whole partial model.

Furthermore, besides the decision whether a
certain partial model can be logically developed
for the respective level, the choice whether to

actually do this also needed a prioritization with
regards to the didactic value it would provide.

An additional observation was that there is the
need for orientation at popular visualizations and
terminology as well as the challenge to provide a
meta-model that is up to date.

As already noted in sect.4.2, there were also
lessons learned with regards to using Miro as a
software tool. Establishing consistency was chal-
lenging as Miro does neither support the re-use of
elements created in a previous partial model nor
by default the re-use of already existing modeled
entities (e. g., in an EA software tool). More-
over, relationships between the models are not
highlighted automatically. Filters that lead to
stakeholder-specific models were also not imple-
mented. These are some examples for affordances
that Miro is missing, additional ones, e. g., not im-
plementing and enforcing a syntax, could become
relevant when the modeling method should be
applied by laypersons as opposed to researchers.

Several lessons learned were also derived based
on the practitioner and student feedback. The
students’ ‘model and method box statement’ (cf.
sect.6.4) as well as the practitioners perception of
completeness seem to imply that the distinctive
characteristics of the modeling method mentioned
in sect.2 are recognizable.

That the support for the organizational design
was perceived as incomplete by the students was
quite astonishing, given that models regarding the
architecture, frontstage, backstage, performance,
information supply of processes and models of
organizational structures were provided (cf. fig.3).
Possible starting points here could be including
more detailed guidelines (i. e., activities) on how
to develop processes or deriving the organizational
structure with an emphasis on concrete competen-
cies and skills, maybe drawing on insights from
the process engineering / business process man-
agement and human resources literature, respec-
tively. The challenge here is finding the aspects
that are relevant for the decision whether and
how to proceed further with the development of a
business-to-IT solution, without going too much
into detail in this early phase of DT endeavors.
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Also noteworthy is that both the practitioner
and the students emphasized the importance of
the capability map and IT landscape, highlighting
the need for an enterprise-level view.

The demand for a model selection procedure
expressed by both the practitioner and the stu-
dents and alternative models raised by the latter
fits well to our assumption of a heterogeneity of
model consumers, which was also indicated by
the practitioner, and to the related research stream
of modeling in the EA context, differentiating
between the different viewpoints that stakeholders
have (Kurpjuweit and Winter 2007, p. 146). This
relates to the expressed preference of the students
for a software tool allowing to create presentations
appropriate to the target group (i. e., their view-
points) as well as a more readable and aesthetic
presentation of the models in general, implying
besides a gradually, potentially animated presen-
tation of the models (which would also accom-
modate the stepwise presentation desired by the
practitioner), filtering for different model elements.
A precondition for such filters is a meta-model,
which cannot be implemented in a simple graphi-
cal editor / whiteboarding software like Miro. The
challenge might be developing a tool as easily
and commonly adoptable as such a whiteboarding
tool while implement a (rudimentary) meta-model
allowing the creation of viewpoints (e. g., based
on an element’s layer, relative importance, etc.)
and facilitating presentation.

With regards to the use case as a reflection
tool, the main reflecting insight by the practitioner
seemed to be related to the completeness of their
design work in comparison to the partial models,
detecting that the capabilities and IT architecture
were insufficiently considered. However, the possi-
bilities to reflect on the set-up of and collaboration
within the endeavor enabled by a comparison with
the conceptual relationships was not mentioned.
Moreover, the modeling method was assessed to
be rather relevant in the design phase of the DT,
which was treated as a clearly distinct phase of
the implementation. Given the more agile, itera-
tive approaches at least used in projects of today,
this raises the question whether design (re-)work

should not also be part of the implementation
phases as well, what, however, goes beyond the
scope of this research. Summarizing, the use of
semi-formal modeling for endeavor management
might be either irrelevant or its possibilities not
enough convincingly / explicitly communicated
in context of this research.

7.2 Contribution and future research
directions

This research contributed to practice by show-
ing how semi-formal modeling could be used as
a value creating tool in DT endeavors and pre-
sented an exemplary, concrete model to be used
as an orientation. To research, it contributed
through theory-inspired descriptions of experi-
ences / lessons learned and a rigid evaluation that
highlight further research opportunities that are
detailed out below. For both audiences (i. e., prac-
titioners and researchers), the attempt to integrate
canvas-based and ‘classical’ semi-formal models,
exemplified through the meta-model in fig.2 and
the overview about the partial models in fig.4 is ex-
pected to be a useful approach providing overview
and guidance in situations where, first, trends and
competitors force a company to transform (i. e.,
the company is in a rather adopting / following
position). Second, this DT needs to include the
extension of the product portfolio through ‘smart’,
digital, services. Third, the demand for and the
novelty of the skills must justify making (and thus
modeling) changes of the organizational structure.

While the intertwining purposes for which the
model was used facilitated comparisons, it limited
the insights through going more into breadth than
depth. For instance, the same use case could have
been investigated in multiple organizations or sev-
eral use cases could have been investigated instead,
improving the generalizability of the findings.

This practitioner case highlights several avenues
for further research. First, one might want to refine
the method as such, also considering the lessons
learned from the previous sect.as well as the litera-
ture presented in sect.3. A first step could be done
by further analyzing the practices underlying the
use cases. On this basis, the method’s activities
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could be detailed out with different ‘paths’ (cf.
situational method engineering), also consider-
ing the specialized activities implied in the work
of Babar and Yu (2019, p. 7). Especially, the
model selection procedure could be formalized.
Previous research has already investigated the
situational, value-based bundling of method frag-
ments and modeling languages, respectively (de
Kinderen 2017, p. 222; de Kinderen and Proper
2013, p. 1469), which was not the primary con-
cern here. However, this idea could be extended
to the value-based selection of model types in
this method (i. e., based on business (information)
requirements, that in turn are rooted in the use
cases that should be investigated in more detail).
Also not intended here was the combination, but
instead the development of a lean, possibly slightly
adaptable, and unified modeling language across
all partial models and use cases to accelerate adop-
tion and allow for easier model transformation
between use cases. One could develop the model-
ing language in a more rigid way, e. g., leveraging
approaches such as the one by de Kinderen and
Ma (2015), more deeply examining the recommen-
dations by van Gils and Proper (2018, pp. 267–
270) and McGinnis (2007, p. 141), and also orient
the notation at insights from cognition, creativity,
and learning theory. Second, going more in the
software tool direction, the affordances of tools to
support modeling in the use cases could be further
investigated, incl. the research on already existing
tools and the ones to be developed.

This case report presented a semi-formal model
as an instantiation of a novel modeling method,
that is collaborative, holistic and integrative,
enterprise-level oriented, and change-capturing to
support decision-making and change management
practices in the context of DT endeavors. We also
expect it to be projectable to smaller-scaled digital
business innovation endeavors given that these and
DT endeavors have changes with the same depth
(see sect.2), while it might be even ‘easier’ appli-
cable to the first due to their reduced complexity
as a consequence of their narrower breadth. Since
the method integrates popular canvases, it shed
the light on treating them as semi-formal models,

which also opens up further research opportunities.
The relevance of the developed and similar semi-
formal models was shown and reasoned, calling
for an intensified use of models at work, causing
practitioners like ‘ours’ to say: “It was fun”.
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