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Abstract. Strategic business IT alignment has been conceptualized and researched through two distinctly
different approaches, both with weaknesses when considered from the practitioner perspective. The first
from strategic management research assesses “fit” quantitatively as a holistic concept, but cannot open up
the underlying enterprise design logic. The second from architecture and engineering method research is
focused on the enterprise design in full, and as a consequence overwhelms in detail. Both lack an organizing
foundation for developing cumulative knowledge.
Our objective is to derive a way forward, by zooming in on the alignment decisions that practitioners perform.
Adopting a design science research method, we propose a new domain-based conceptualization that matches
practitioner competency areas, with alignment reasoning across. Our operationalization results in three
artifacts: domains cover coherent areas of subject matter that reduce contingencies, alignment artifacts
envelope underlying designs and extract essential alignment attributes that suppress irrelevant detail, and a
knowledge model provides the organizing template for accumulation of actionable knowledge connected to
domains and artifacts.
We evaluate our approach using criteria for artifact soundness, elaborating a case from practice, populating
the knowledge model with existing artifact centric research, and expert interviews. We conclude that our
proposed approach takes the middle ground and can integrate with both existing approaches, and provides
an excellent case for further research into the nature and structure of theorizing in the broader IS.
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1 Introduction

Since its inception by the seminal work in the 90s
(Henderson and Venkatraman 1993; Luftman et al.
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2015; Venkatraman 1989), research on business-
IT alignment (BITA) has been a significant area
of continued interest over the years for both re-
searchers (Chan and Reich 2007; Coltman et al.
2015) and practitioners (Forrester 2023; Gartner
2019; Luftman and Ben-Zvi 2010).
Two distinctly different research streams have de-
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veloped, with their own conceptualization and
research approach. The first defines alignment as
a holistic concept (Chan and Reich 2007; Colt-
man et al. 2015) that assesses the fit between
business and IT strategy and business and IT
operations — the four quadrants of the strategic
alignment model (SAM) introduced by Henderson
and Venkatraman (1993). It has its roots in the
systemic view proposed in strategic management
research in developing the concept of fit between
organizational structure and strategy (Van de Ven
and Drazin 1985), and has adopted the research
approach from this field that relies on quantitative
assessments. It measures fit across large number
of samples to find associations with determinants,
using questionnaires on strategy and structure,
macroscopic measures of performance, and statis-
tical analysis to explore associations.
The second defines alignment as a detailed set of
dependencies between layers of modeling entities
that cover the design of an enterprise’s business
and IT infrastructure and operations, and its strate-
gic goals (Lankhorst 2012, 2017). It has its roots
in methods such as enterprise architecture (TO-
GAF 2023) and enterprise engineering (Proper
et al. 2013) that focused initially on enterprise
construction, later integrating these with strate-
gic modelling approaches (Kaidalova et al. 2017;
Khademhosseinieh and Seigerroth 2011). This
approach is method focused (Brinkkemper et al.
1999), and highly detailed as it aims for full elab-
oration to guide construction (Lankhorst 2012)
and manage overall coherence (Proper et al. 2017).
For fact based findings it relies on qualitative case
based research.

Practitioner knowledge
From the perspective of a practitioner with re-
sponsibility for aligning enterprise structure and
strategy, both approaches have weaknesses. To
create aligned enterprise structure and strategy,
practitioners need knowledge, methods and expe-
rience connected to the artifacts that they work
with in their area of competency in the strategic
and operational design spaces of the SAM.
The introductory example in Tab. 1 of a company

Diversifying a global portfolio
A globally centralized product company is adopting a
strategy of regional diversification, with the help of new
regional partnerships, and an increased culture of em-
ployee innovation. Practitioners such as the company’s
strategist, the business change manager, the alliance man-
ager and the innovation officer need to take decisions on
how to localize parts of the production, how to organize
the transformation, how to govern the acquisition of
partners, and how to develop employee innovation.
For the production model, the approach adopted relies on
balanced expansion of the regional capability in those ar-
eas with largest market potential and innovation strength,
while leveraging the full corporate set in other areas.
The pacing of the transformation model is designed to
match the speed of the build-up of the capabilities of
the regional business units so that it does not exceed
their absorptive capacity (Zahra and George 2002). The
delegation of the right to acquire regional partners is
limited in the governance model to those with a profile
that does not exceed the projected build-up of local capa-
bilities. And in the innovation model targeted accelerator
programs are created for employee innovation in those
areas that match the regional capability buildup and the
regional partnership selection.
The alignment decisions that are the key justification
communicated to stakeholders, focus on the most relevant
attributes only.e. g. the centralized versus decentralized
capability balancing, the pacing of the transformation,
the constraints on the delegation of partner acquisition,
and the targeting of accelerator programs.

Table 1: Example of practitioner alignment decisions

with a global product mix that is considering re-
gional differentiation, demonstrates the alignment
decisions that practitioners need to take.
As the example illustrates, practitioners in their
area of competence focus on artifact patterns and
the key differentiators that explain their choices.
For example, selecting an evolutionary transfor-
mation pattern with its pacing set to match the
absorptive capacity of the regional business units.
The research that will benefit them is research that
returns ‘actionable’ knowledge related to these
patterns and differentiators.e. g. which patterns ex-
ist (for example evolutionary versus revolutionary
transformation), on which essential attributes do
they differentiate (for example pacing), and how
do these differentiators match different strategies
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both within a specific area of competence as well
as in related areas. Alignment at this level is not
concerned with the full construction detail, this is
left to the expertise of practitioners themselves.

Weaknesses in existing approaches
Neither of both existing approaches can provide
the type of knowledge as identified in the exam-
ple in Tab. 1. The holistic quantitative approach
that relies on statistical associations across the
full SAM (Campbell et al. 2005; McLaren et al.
2011; Schryen 2013) can only resolve a limited
set of dependencies between determinants and
outcome across the SAM, and these dependencies
do not reveal the underlying causal relationships
for the specific artifacts of the example. Com-
pare this to large scale quantitative research using
surveys across populations on health related de-
terminants: not smoking and exercise contribute
to a healthy lifestyle with a higher life expectancy
that can be quantified, but it needs qualitative
research that opens up the design of the body to
understand the causal relationships that underlie
explanatory theories. This type of research can-
not, therefore, sufficiently produce the actionable
knowledge (Coltman et al. 2015; McLaren et al.
2011) that practitioners need who are responsible
for enterprise design.
The engineering focused qualitative approach on
the other hand (Lankhorst 2012, 2017) elaborates
the construction with so much detail that the es-
sential alignment aspects from the example do not
surface. Although this type of approach has been
positioned as a tool to translate strategy in action
and to perform business-IT alignment (Gregor and
Martin 2007; Ross et al. 2011), the focus is not so
much the alignment on essential aspects but rather
the full elaboration of the overall design and the
coherence there off (Labusch and Winter 2013;
Proper et al. 2017). In addition, most research
in this approach is method oriented, research on
subject matter contents, e. g. the different patterns
of artifact instantiations and context dependency
(such as the patterns from the example in Tab. 1)
has occurred only spot wise, and certainly not
organized from an alignment perspective.

Way forward
As a way forward, we propose in this pa-
per a new domain based, artifact centric re-
conceptualization of alignment. It bridges be-
tween both existing approaches to avoid their
weaknesses, and can integrate with them as well
to leverage their strengths. Adopting an artifact-
centric view is the premise of Design Science
Research (Hevner et al. 2004; March and Smith
1995), the discipline that developed in response
to the then prevalent emphasis in IS research
using the quantitative methods from strategic man-
agement research to assess macroscopic effects,
such as impact on enterprise productivity of IT
(Orlikowski and Iacono 2001)). DSR places the
artifacts – the constructs, models, methods and
instantiations (March and Smith, 1995) – that
practitioners work with in the center of the re-
search focus with the explicit intent to develop
theories of artifact design and behavior that ad-
dress practitioner needs. In developing our re-
conceptualization of alignment, we will leverage
findings on how theories on artifacts should be
composed and how the knowledge can be struc-
tured. Where in most areas of IS research, DSR
has become an established approach, to the best
of our knowledge it has not been applied to the
field of business IT alignment yet.

Our re-conceptualization of alignment
Our proposed re-conceptualization of alignment
consists of the three outputs of this study included
in Fig. 1.
Alignment artifacts (bottom part in Fig. 1) such as
the production, transformation, governance and
innovation model from the example in Tab. 1, enve-
lope the subject matter contents that practitioners
work with. They ignore irrelevant detail and fo-
cus on the essential alignment characteristics of
the underlying design. They are connected into
alignment chains, with artifact attributes and rela-
tionships that are used by practitioners to identify
differentiating characteristics and reason about
alignment. On top of this subject matter contents,
Domain model and Knowledge model (top part of
Fig. 1) provide a meta-level.
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Figure 1: Overview of the three outputs from this study

The Domain model refines the full business and
IT alignment space into areas of coherent subject
matter. The coherent detailing reduces the contin-
gencies that dominate the strategic management
approach, and is sufficiently coarse grained to
abstract from the details that dominate the engi-
neering approach. We will propose a model that
consists of a 3 x 5 matrix with two dimensions1 :
alignment process (covering strategy, operations
and construction) and subject matter contents
(covering production, transformation, governance,
innovation and culture - as in Tab. 1). It provides
for an ontological foundation of the alignment
space that defines its constituents and how to
scope scientific inquiry and building of practi-
tioner competence.
The Knowledge model (upper right quadrant in
Fig. 1) models different types of insights on align-
ment artifacts. We will propose three levels: from
basic knowledge on artifact existence, through
justificatory knowledge with causal explanations
that underlie alignment patterns and barriers, to
foundational knowledge with grand theories for a
domain. It provides for an epistemological view
of the alignment space that defines how insights
on artifacts are gained and structured.

1 Analogous to those that Henderson and Venkatraman (1993)
define in their SAM, but with extended values.

Objectives
The objectives that we intend to achieve with our
approach are twofold:

• Practitioners in their area of competence should
be able to effectively base their alignment prac-
tices on the conceptualization we propose, and
will be able to effectively derive actionable
knowledge from results of alignment research
by underpinning choices with results from the
knowledge model.

• Researchers should be able to provide action-
able knowledge to practitioners, by organizing
results of alignment research into the proposed
knowledge model at different levels of generic-
ity, and will be able to develop better grounded
theories by scoping their research on domains
and on the layered approach to knowledge de-
velopment.

Research question
The research questions2 that we pursue – given
the re-conceptualization we propose and the ob-
jectives to be achieved - is threefold:

• RQ 1: How can the full alignment field be parti-
tioned into domains of coherent subject matter,
for which actionable knowledge can be derived
that is relevant for practitioners and that will
open the field for new research perspectives.
Key questions are: “which” are the partition-
ing viewpoints, and “how” do these produce
coherent domains?

• RQ 2: How can alignment be re-conceptualized
artifact centric? Key questions are: “which”
alignment artifacts in these domains exist that
alignment can be based upon, “how” can they
be chained into alignment relationships, and
“how” do practitioners use them to reason about
alignment?

• RQ 3: How can a body of knowledge be de-
veloped that is connected to practice. Key
questions are: “which” types of knowledge are

2 We follow the approach proposed by Thuan et al. (2019) to
detail research questions with a phrasing that focuses on the
‘which’ (addressing the contents, i. e. the models), and ‘how’
(addressing the process, i. e. the method).
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required by practitioners, “which” is the foun-
dation that this knowledge is grounded in, and
“how” does research produce this knowledge?

What follows
The paper is structured as follows. First the Re-
search method section explains the steps taken
to produce results. Then the main body of the
paper follows that is divided into three major parts.
These design the Domain model, the Alignment
artifacts, and the Knowledge model. The Evalua-
tion section that follows evaluates these proposed
artifacts against criteria for artifact soundness and
utility. In addition it introduces the empirical
evidence that we have collected that is included
in Appendices B, C and D. And compares and
integrates our approach with the two available
approaches. A Discussion section assesses top-
ics such as weaknesses, future work and impact
on research and practice. It positions BITA as
a case with potential for developing insights on
theorizing in the broader IS. The Conclusion sec-
tion provides an overview of our contribution
to research and practice. Four appendices are
attached. Appendix A contains an analysis of Re-
lated work for both current approaches. Appendix
B provides a full elaboration of our alignment re-
conceptualization using a digital transformation
case from the practice of the authors. Appendix
C classifies representative research papers into
the levels of the knowledge model. Appendix D
contains the results of an assessment by an expert
panel.

2 Research Method
In addition to using findings from DSR research
to help define outputs such as the Knowledge
model, we also apply DSR as a research method
to produce the three outputs of our research that
are artifacts themselves. We identify the problem
and motivation, define the objectives, design and
develop our proposed artifact, evaluate, and com-
municate - conducting the process according to
the proposal by Peffers et al. (2007). Our level of
analysis is the enterprise level where enterprise
wide artifacts are created by practitioners.

Motivation, Problem and Objective
To assess both available approaches, we rely on our
analysis of the literature. From the body of litera-
ture available on strategic alignment, we establish
a selection of landmark papers that are broadly
cited (Henderson and Venkatraman 1993; Luft-
man et al. 2015) and high impact review papers
(Chan and Reich 2007; Coltman et al. 2015), and
we use broad search terms (alignment, enterprise
transformation, etc) as entry points for forward
(cited) and backward (citing) explorations of pa-
pers that allow us to gain insights in the historic
roots and various developments. For the engi-
neering method focused stream we adopt a similar
approach but with a more recent focus, and in
addition select relevant research from conferences
that address competency practices (such as ECIS
and ICIS conferences), and the DSR community
(such as the DESRIST conference). Our analysis
of knowledge that practitioners need is based both
on examples from our practice as included in this
paper, as well as on papers that describe shortcom-
ings of alignment research from the practitioner
perspective (e. g. McLaren et al. 2011; Vaujany
2008) and how artifact centric research should
contribute to practitioner required knowledge (e. g.
Hevner et al. 2004).
Design
To design the three artifacts from Fig. 1, we pre-
dominantly use analogies to and integration of
previous research lines – a heuristics tactic (Gre-
gory and Muntermann 2013):

• Design of the domain model adopts partitioning
terminology and partitioning approaches from
the engineering field, while the values for do-
mains are based on a consolidated list from the
literature from both current approaches. We use
landmark papers, review papers and searches
on keywords such as ‘domain’ and ‘partition’
to establish the relevant literature.

• Design of alignment artifacts and chains inte-
grates alignment approaches from both the en-
gineering and the strategic alignment field. The
engineering centric papers that we build on are
those that discuss how artifacts align with their
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exterior environment, and the strategic align-
ment centric papers are those that present align-
ment as overlooking multiple design spaces.

• Design of the knowledge model builds on re-
search on epistemological models that describe
knowledge building for artifacts. We integrate
findings from both IS and DSR on theory devel-
opment, using landmark papers from both fields,
that describe the established view of knowledge
generation in each field.

Evaluation
We evaluate the designed artifacts against evalu-
ation criteria that have been developed in DSR.
Prat et al. (2015) identify criteria that relate to
both the artifact’s structure (fidelity to modeled
phenomenon, simplicity, completeness, and consis-
tency) and fit to the target audience’s environment
(usefulness and ease of use). We evaluate the
first (the artifact’s structure), by assessing how
the logic that we apply to create their structure
satisfies the structural criteria. We evaluate the
second (fit to the target audience’s environment)
by providing three sources of empirical evidence:
a demonstration of the approach applied to a full
case from practice in Appendix B, a demonstra-
tion of how selected papers from the literature
map into the knowledge model in Appendix C,
and judgments of the approach by selected experts
in Appendix D. Inline in the paper we present
additional demonstrations of alignment reasoning
drawn from the practice of the authors. Cases,
papers, and experts are handpicked by the authors,
selected for their ability to demonstrate the ap-
proach. For additional details on the method used
to gather and evaluate the evidence in the appen-
dices, see the inline description there.
As Venable et al. (2016) recommend we further
evaluate our approach by comparing it to the two
available approaches and assessing possible weak-
nesses and improvements.
Note that Demonstration which is a separate phase
in Peffers et al. (2007) proposed method is in-
cluded using inline examples in the paper, and a
full case from practice in Appendix B.

3 Domain model

Alignment domains as we seek to define them
are created primarily as a coherent foundation for
researching theories and developing practitioner
competence. The notion that comes closest is
the concept of a scientific domain that Shapere
(1977) introduced in the aftermath of logical posi-
tivism, in search of a new approach to scientific
theorizing. Defined as “a body of information ..
[with] associations based on some well-grounded,
significant, relationship between the items of in-
formation which are suggestive of deeper unities
among the items” as summarized by Suppe (1977,
p. 686), this reflects the driving force for introduc-
ing alignment domains as a base for theorizing
about the alignment space. Consequently we
define alignment domains as “coherent areas of
subject matter from the overall enterprise design
spaces, with a deeper contextualized structure that
underlies causal relationships inside and between
domains”.

The domain creation process that partitions the
full alignment design space into domains, needs
to ensure that subject matter inside domains is
coherent enough in order to reduce contingencies
and allow grounded theories to be developed, and
to become a foundation for independent practi-
tioner competencies to act upon. To allow multiple
groups of practitioner competencies with respon-
sibilities for different domains to work together,
domains should allow for a degree of autonomy
and stability (Bruls et al. 2010), yet be overall
integrated. Some degree of domain mutability
(Gregor and Martin 2007) is required that can
support the dynamic nature of the IT industry with
its rapidly changing technology environment.

3.1 Domain Model Creation Method
This section designs the method to create the
Domain model. We first review how both existing
alignment approaches approach the partitioning
of the full design space, to illustrate how we build
on these. The terminology that we use to identify
the structure of the domain model is introduced
in Tab. 2.
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Terminology: dimensions and perspectives
The terminology that we use to identify the struc-
ture of the domain model is adopted from an IS
method that partitions an enterprise architecture
into domain architectures (Bruls et al. 2010). This
approach splits the full architecture space along
multiple dimensions, with discrete values on each
dimension, identified as perspectives. Each inter-
section of perspectives on the dimensions defined
creates a domain. For example, to partition an
enterprise architecture two dimensions are used:
the first the layers in a business-to-IT stack (with
as perspective values business, application and
infrastructure) and the second subject matter de-
compositions in each layer (with as perspective
values process and function producing domains
such as ‘application function’ and ‘business pro-
cess’ domains.
Note a parallel case from the DSR domain in
which a method to develop a taxonomy of IS sys-
tems (Nickerson et al. 2013) uses dimensions and
characteristics as values to differentiate classes.

Table 2: Partitioning terminology

Partitioning approaches in strategic
management research
Henderson and Venkatraman (1996) developed
their highly influential SAM as a partitioning of the
full alignment design space, using two dimensions
and two perspectives on each dimension, result-
ing in four quadrants that cover the business and
IT strategy, and the operational business and I/S
infrastructure and processes. The two dimensions
they use are named in terms of their alignment
purpose: strategic fit aligns between the strategic
perspective, and the operational perspective, and
functional integration aligns between the business
perspective, and the IT perspective. To label them
by their contents rather than their purpose, we will
refer to these dimensions as the lifecycle dimen-
sion through which strategic changes evolve (from
strategy to operations) and subject matter dimen-
sion (the business and IT contents that changes
are made up from).
Where most authors, including ourselves, follow
Henderson and Venkatraman’s partitioning into

strategic and operational for the lifecycle dimen-
sion (with an extension that we will discuss),
values for the subject matter dimension have been
refined considerably. Chan and Reich (2007) in a
major review of the seminal BITA literature until
then extract a number of values3 that illustrate
that by then the field has expanded to cover many
additional subject matter aspects including soft
aspects like culture and social interactions. As
the list is compiled ‘bottom up’ by abstracting
from existing research papers, what is lacking
is an overall view that can ensure cohesiveness
of individual domains and overall integration, re-
quirements that we identified above. Schlosser
et al. (2012) propose a simplified list of subject
matter perspectives that include human (actors),
social (relationships) and intellectual (resources).
Although these three more abstracted perspectives
may be useful, for example to create a focus with
a specific research discipline (psychology, sociol-
ogy and design or engineering science), for our
purpose such a focus would cut across the full
subject matter and will find it difficult to produce
coherent partitions of subject matter.

Saat et al. (2011)) partition solutions based upon
the alignment focus (such as business demand–
driven, IT infrastructure–driven, innovation–
driven, or compliance–driven).4 Their intent is
to develop situated pre-configured artifacts that
better match the solution that needs to be designed
(Baumöl 2005). As these entry points create per-
spectives on the full space, they do not partition
subject matter into more refined domains.

Partitioning approaches in engineering
research
In the second, engineering based qualitative ap-
proach, integrated layered models trace the linkage
from strategic purpose to operational business and
IT resources (Lankhorst 2012; Proper et al. 2017).

3 Schlosser et al. (2012) in assessing this list conclude that
it does not differentiate between dimensions, but integrates
perspectives from both into a single list.
4 This is a similar approach as elaborated by Henderson and
Venkatraman (1993) who use any of the four SAM quadrants
as entry point.
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These models mostly address the production envi-
ronment, with some attention for other modelling
areas like culture and governance (Proper et al.
2017), and transformation (Labusch and Winter
2013), etc .
Competency focused practitioner methods cover
subject matter with a focus on a specific area
of design. For example, the enterprise strategy
and architecture practice (production focus) using
TOGAF, the change management practice (trans-
formation focus) using MSP, and the operational
management practice (governance focus) using
COBIT and BiSL/ASL/ITIL (COBIT 2013; DID
2023; MSP 2023; TOGAF 2023). They do not
provide an overall integrated view though.

Albani et al. (2016) propose to group artifacts
developed by these methods into a domain map
that can assess which enterprise engineering meth-
ods are complementary. As mapping of our pro-
posed domains to competency practices is a key
property that we are looking for, this idea comes
close. However, our intent is the other way around:
build the domain map from an integrated view,
and then show that domains map to practitioner
competencies.

Domain model
We build on the above analysis to select dimen-
sions and perspectives. For the dimensions, we
follow the consensus that has developed, starting
with the work of Henderson and Venkatraman
(1993). They are twofold, one the lifecycle dimen-
sion (in which phases alignment progresses), and
the second the subject matter dimension (what
needs to be aligned). They reflect the most basic
differentiation: that between the process of align-
ment and the contents that needs to be aligned.5

Lifecycle perspectives
For selecting perspectives on the Lifecycle di-
mension we follow the differentiation between the
strategic and the operational perspectives that Hen-
derson and Venkatraman (1996) propose, again

5 These also reflect the two major types of artifacts that DSR
identifies (March and Smith 1995): methods (the how to)
and models (the what).

the most basic differentiation. We do extend these
with a 3rd perspective: the construction perspec-
tive, identified in later research as well (Chan and
Reich 2007; Gregor and Martin 2007; Maes 1998;
Maes et al. 1999). We add this 3rd perspective
because construction may have a significant im-
print on operational and strategic artifacts, the
result of which needs to be aligned. The simple
example that Simon (1996) provides of a clock
illustrates this: how it is constructed will deter-
mine its accuracy, robustness, water resistance,
etc. Henderson and Venkatraman (1993) already
describe how this operational imprint that stems
from construction, results in strategic properties
such as reliability and flexibility.6 Later engineer-
ing research reinforces the view that the imprint
that results from engineering on behavior produces
deeply engrained structures (Dietz et al., 2013;
Niehaves and Ortbach, 2016) that matter from an
alignment perspective.

As an example, in the diversification case the
new local production platforms may be imple-
mented as distributed physical infrastructure for
the regions that is federated to support common
functions, or as virtualization of a central platform
that offers regional business units their private
views. While this delivers the same operational
functionality, it has considerable consequences in
terms of cost, non-functional behavior, transfor-
mation phasing, and strategic options; the decision
for one or the other belongs on the table of the CIO.
As this example illustrates as well, it is during
engineering that the boundaries are encountered
of what is possible with a given set of resources,
the required investment in process, organization
and resources. The competitive differentiators this
may create (Porter 1985) are key insights to be
taken from the construction phase.

Subject matter perspectives
For selecting perspectives on the Subject matter
dimension, the research reviewed above from both
existing approaches, offers many candidate values
that combine both a physical asset related view

6 They use the terms distinctive and systemic competencies
to identify these properties at strategic and operational level.
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(production related), a softer actor-related view
(social, cultural) and a process-related view (trans-
formation, governance, innovation). They are not
organized yet, however, into an integrating view.
The process through which we select perspectives
on the subject matter dimension needs to ensure
that the resulting domains are uncoupled, but re-
main overall integrated to coherently address the
full alignment as well. The first requires the par-
titioning to be performed from strong centers of
gravity that carve out a coherent part out of the
full space, and the second that these centers come
from an overall integrated view.
To perform the subject matter partitioning we rely
on the concept of a domain creation model in-
troduced to partition an enterprise architecture
into more detailed cohesive domain architectures
(Bruls et al. 2010), and used as well to partition
the operational landscape of an enterprise into
uncoupled partitions (Bruls et al. 2021). This
approach uses as perspectives those conceptual
entities that reflect the essence of the world for
which the domain model needs to be constructed
and established. Domains created in this way
acquire boundedness and cohesiveness through
the nomological nets of constructs that cluster
around these essential entities (with their strong
centers of gravity). And because the conceptual
entities come from a single worldview, domains
become composable. In addition, with both a core
entity at their center, as well as with clusters of
secondary constructs around this entity that can
grow, domains both are stable as well as contain
some degree of mutability.

In the world view that we base ourselves on
as a base for domain creation in the subject mat-
ter dimension, we define an enterprise as a “a
sociocultural undertaking producing goods and
services that through a process of innovation con-
tinuously transforms to adapt to its environment”.
This definition derived from an abstracted ‘es-
sential’ view, covers many of the perspectives
explored in the both current approaches, but now
arranged in an overall integrated view. From this
"essential" definition we extract five perspectives:
the Production perspective covers production of

goods or services within a current state, the Trans-
formation perspective covers transition from an
existing to a new state, the Governance perspec-
tive covers the accountability and responsibilities
through which the as-is and to-be state and the
change are controlled, the Innovation perspective
covers the exploration of new opportunities that
business and technology trends bring, and the
Culture perspective covers the non-rational beliefs
that determines how employees and clients per-
ceive the enterprise; it acts as internal motivator.

Primary versus secondary subject matter
scope
Initial research into alignment (Henderson and
Venkatraman 1993) included many case descrip-
tions of transformation journeys of individual
enterprises with a focus on primary artifacts (tech-
nology and process infrastructure in support of
business initiatives, governance of business and IT
partnerships, required skills, etc) that contribute
to the actual strategic changes in the business and
IT and how that is supported by internal arrange-
ments of operational assets. Already with the
major review by Chan and Reich (2007) of the
seminal BITA research, that by then has shifted
considerably to the quantitative approach, the at-
tention appears to have shifted as well for a large
part to a secondary focus, the alignment process
itself. e. g. how practitioners across business and
IT behave and organize themselves in order to
perform the arrangement of primary resources
in support of strategy.7 Coltman et al. (2015)
in a second major review of seminal BITA work
until then, criticize this large focus on alignment
organization and process. As Ray et al. (2005, p.
626) observe “IT is deployed in support of specific
activities and processes, and, therefore, the impact
of IT should be assessed where the first-order
effects are expected to be realized”. Our examples
throughout this paper (such as the Introductory

7 This focus on alignment process shows through in the
mostly behavioral recommendations Chan and Reich (2007)
extract for practitioners: the advice to share responsibility,
share knowledge, build the right culture, focus on essentials,
manage the IT budget and embrace change.
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Figure 2: Alignment domain model

example in Tab. 1 and the case in Appendix B
confirm that the knowledge required by practi-
tioners is indeed related to the primary artifacts
they work with. Although it is arguably important
to understand the alignment process itself (we
will for example explain in more detail the type
of reasoning by practitioners and how this uses
alignment knowledge), we will focus in defining
domains and artifacts on primary artifacts.

3.2 Domain Specification
Together the dimensions and the perspectives de-
rived in the previous section produce a 3 x 5
matrix as depicted in Fig. 2. The cells represent
domains of contents created by the intersection of
the perspectives on both dimensions. Each cell
covers a set of competencies which practitioners
need to execute specific alignment related tasks,
the underlying subject matter that the practitioners
work with and the research areas that researchers
can connect to. The alignment artifacts that will
be introduced in the next section in more detail are
shown in every cell as boxes. Alignment relation-
ships are visualized as vertical arrows inside cells

between business and IT (only shown for the mid-
dle column, but applying to all), and as horizontal
and vertical arrows between cells. Horizontal
relationships (only shown between neighboring
cells) apply between all cells in a row, vertical re-
lationships are limited to neighboring cells in the
column. No transversal relationships are intended.

Naming of alignment relationships
To name alignment relationships, we follow Hen-
derson and Venkatraman (1993). The alignment
between business and IT inside a cell is labeled as
functional integration (for example how IT func-
tions support business functions in the operations
cell of the production column - the production
operations domain). The alignment between the
layers in a domain as strategic alignment (for ex-
ample how a set of business and IT functions in the
operations cell support a set of strategic business
and IT goals in the strategic cell of the production
column). We coin the term construction align-
ment for the alignment between the resources that
are used to construct and the functions they de-
liver in the operational layer of the production
column. Alignment between domains in the verti-
cal columns (shown as horizontal arrows) is a new
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Perspective Scope Accountable
Production
perspective

The relationship between a (new) strategic production ap-
proach implemented by an enterprise’s production model
(the design of its processes and systems), and its construc-
tion from business and IT resources

Chief Operating Officer (COO) together
with heads of business units.

Transformation
perspective

The relationship between transformation approaches, the
change programs and the assembly from packages of work

Chief Executive Officer (CEO), Chief
Information Officer (CIO) together with
the heads of transformation projects/pro-
grams

Governance
perspective

The relationship between organizational control and risk
and regulatory compliance, the governance model (the
operational roles and responsibilities) that implement this
control and compliance, and the underlying design that maps
stakeholder interests.

Chief Executive Officer (CEO), Chief
Operating Officer (COO), Chief Finan-
cial Officer (CFO), Chief Risk Officer
(CRO).

Innovation
perspective

The relationship between competitive differentiators, the
management of a portfolio of innovation options and their
construction based upon idea generating mechanisms.

Chief Innovation Officer (CINO), Chief
Technology Officer (CTO), Chief In-
formation Officer (CIO), Chief Digital
Officer (CDO) and heads of the strategic
business units.

Culture
perspective

The relationship between corporate values, the operational
behavioral model (internal and external) and the attitudes
that are key determinants of behavior.

Chief Marketing Officer (CMO)
and Chief Human Resources Officer
(CHRO).

Table 3: Domain contents: scope and accountability

concept introduced by domain partitioning. As
these relationships are inside the same lifecycle
layer this alignment type is comparable to the func-
tional integration between business and IT. For
example, a roadmap of projects developed in the
operations cell of the governance column supports
transition towards the future production model
developed in the operations cell of the production
column. We will use the term integration for these
but qualify this term with the lifecycle perspective:
strategy integration, operational integration and
construction integration.

Note that the specific sequence in which the
lifecycle perspectives (Engineering, Operations,
Strategy) are plotted reflects alignment reasoning:
a new construction is put to use into operations
and satisfies a strategic purpose, or vice versa a
strategic purpose exploits an operational capability
that needs to be constructed. We do not impose
in our description a specific organizational setting
or process that executes alignment tasks, we just
provide the language to facilitate it. It may support
a “sequential” view of alignment in which business

and IT perform separate processes, but also more
integrated views such as fusion, co–evolution and
emergence that emphasize seamless integration of
business and IT and that are better equipped to deal
with the increasingly fluid and dynamic business
and IT environments (Andersen and Nielsen 2009;
Tanriverdi et al. 2010; Walraven et al. 2018).

Foundation for practitioner competency
The domain’s scope, the artifacts they contain,
and the accountable stakeholders are described
in Tab. 3. The table lists domain contents split
out across subject matter perspectives with the
description highlighting for each subject matter
perspective, the relationships between domains
across the strategic lifecycle. The practitioner
roles identified in Tab. 3 represent the key deci-
sion makers in large enterprises responsible for
alignment (Menz 2012). These top management
roles are accountable, but in practice will focus
on the essential alignment aspects that feed key
decisions, and delegate many of the detailed de-
sign tasks to business and IT managers that act in
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operational roles, enterprise strategists and archi-
tects that act in structure creating roles and change
and innovation managers that act in transition and
innovation management roles (De Haes and Van
Grembergen 2009). As different skills are required
to work with related clusters of constructs in a do-
main and separate enterprise stakeholders have an
interest, this makes them a foundation for different
practitioner competencies. Indeed, in the prac-
titioner world, separate practitioner competency
methods exist for domains from the five subject
matter perspectives, albeit with different degrees
of maturity. As already noted in the previous
section, mature well established competency prac-
tices exist in the Production, Transformation and
Governance domains, using as methods TOGAF,
MSP, and COBIT and BiSL/ASL/ITIL (COBIT
2013; DID 2023; MSP 2023; TOGAF 2023). The
innovation management practice (innovation fo-
cus) is more recent with developing approaches
such as management of innovations as a portfolio
of options (Kogut and Kulatilaka 2001; Mathews
2010). The social/cultural/informal aspects that
are covered under the culture perspective have
only surfaced in initial form in alignment research
(Walentowitz 2012) – they do not have established
competency practices yet.
Where they have a narrow focus on subject mat-
ter, the above competency methods delineate less
sharply on the perspectives across the strategic
lifecycle. Most methods initially started with a
focus on construction, over the years (as explained
in more detail in Appendix A) extending to the op-
erational and even the strategic part. Where prac-
titioner professions still differentiate (strategists,
business operations modelers and IS engineers
are quite different professions), the increasing
integration in the competency methods signifies
the increasing awareness for the need to align
seamlessly across the strategic lifecycle.

The fact that these competency methods match
with top down defined subject matter domains,
we take as indication that the essential definition
we used to produce the subject matter domains,
portrays a valid world view.

Foundation for researcher insights
As the clusters of related constructs — that form
around the key entities used as domain partition-
ing perspectives – limit contingencies, researchers
can explore the causal relationships between these
and infer the underlying structural causes. De-
fined in this way, domains become the foundation
for developing grounded actionable knowledge.
Research at the level of the domains proposed has
been conducted quite extensively as Appendix C
demonstrates with a broad overview of examples
across all domains. This includes research into the
fabric of a domain such as its possible dimensions
and values, but also research into the kinds and
diversities of artifacts and how these are assem-
bled from the underlying fabric. For example
research on cultural dimensions/values (Detert et
al. 2000; Leidner and Kayworth 2006; Quinn and
Rohrbaugh 1983) provides insights into existence
and categorization of the elements that cultural
impact models are constructed from (Steenbergen
2011). The overview in Appendix C also con-
firms that, in addition to practitioner competency
development, independent research is possible in
domains, as expected because of domain auton-
omy. For example, to implement a production
model (Ross et al. 2011) that has been designed for
the production operations domain, a practitioner
with responsibility for the transformation opera-
tions domain has degrees of freedom in deciding
how and in which transformation steps. This is
true for research as well as demonstrated by re-
search into types of transformation approaches
such as punctuated equilibrium (Sabherwal et al.
2001), that proceeds independently of research
in any other domain. What the overview in Ap-
pendix C also demonstrates is that this research
is fragmented and has not been performed under
a common theme of alignment. A cumulative
research tradition still needs to develop.

Managing Complexity
Partitioning to create domains has the risk of
complicating practitioner’s alignment tasks, as
alignment across domains is now required as well.
We argue that this complexity is not created by
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the domain concept, rather it is a given reality in
enterprises. Domains just follow structure; they
don’t create it. Practitioners with top management
roles (Menz 2012) are used to working together to
achieve coherence and composability across their
domains of responsibilities.

4 Alignment artifacts

The amount of detailing that is required to design
the organizational and administrative infrastruc-
ture in large enterprise settings, is considerable. To
allow practitioners to focus on the essential align-
ment decisions, we introduce alignment artifacts
that focus on a limited number of key behavioral
properties that need to be aligned. For example,
in the diversification example from Tab. 1, instead
of having to fully explain the details of the in-
dividual work packages and roadmaps, it should
allow the business change manager to focus on
explaining how the roadmap’s transition pacing
is tuned to the absorptive capacity of the regional
business units (Nill and Kemp 2009). Alignment
artifacts organized into connected chains need to
allow practitioners to assess alignment in their
area of competence to adjacent areas, as well as
an integral part of the overall alignment.

4.1 Alignment Artifact Creation Method

To reconceptualize alignment as a domain-based
artifact centric operation, we build on two research
lines. One is the design focused view of artifacts
that stretches from the pioneering work of Simon
(1996), through enterprise engineering (Dietz et al.
2013) to DSR (Niehaves and Ortbach 2016). It
considers a single artifact that has an inner environ-
ment that concerns its construction and an outer
environment that concerns its usage. To under-
stand the extent to which the artifact achieves its
goal (the fit), not the full specification of its char-
acteristics is required; assessment based upon a

limited number of externally visible attributes8 is
sufficient. The second is the strategic management
view of alignment in which alignment is a compos-
ite operation across the four quadrants of the SAM
(Henderson and Venkatraman 1993), connecting
strategic and operational structures (Bergeron et al.
2004). Combining both, we define alignment as
chains of artifacts across our domain model (con-
tributed by the SAM view) with attribute based
matching relationships between them (contributed
by the single artifact view).

4.2 Alignment Artifact specification
In DSR, design artifacts are defined as “a general
solution to a class of problems” (Baskerville et
al. 2009, p.1). They are the key building blocks
used for designing and constructing the artificial
(Simon, 1996). In IS research their proposed
scope was initially limited to IT systems — the
IT operational quadrant of the SAM (Hevner et
al. 2004). Later authors extended to include IS
systems of software, users and use processes, but
also IS-related organizational methodologies and
interventions (Kuechler and Vaishnavi 2008; Or-
likowski and Iacono 2001) — covering all four
quadrants of the full SAM.
Where design artifacts are the detailed building
blocks that practitioners use to elaborate in full the
functional and construction aspects of the opera-
tional and strategic artifact designs, our domain
based reconceptualization of alignment focuses on
the essential behavior that is exposed across design
artifacts at their external interface in the domains
identified and that needs to be aligned. Examples
from the diversification example in Tab. 1 include
the central versus decentral capability balancing,
pacing of the transformation, constraints on the
delegation of partner acquisition, and targeting of

8 Simon (1996) already observed this fact in his seminal
work: “whether a particular system will achieve a particular
goal or adaptation depends on only a few characteristics of
the outer environment and not at all on the detail of that
environment” (Simon 1996, p. 8), and as a next observation:
“We might hope to be able to characterize the main properties
of the system and its behavior without elaborating the detail
of either the outer or inner environments” (Simon 1996, p.
9).
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accelerator programs. To clearly differentiate the
alignment focus from the design focus we intro-
duce the notion of alignment artifacts, defining
them as “envelopes of underlying design artifacts
that only surface those behavioral properties that
are relevant for alignment”. The set of alignment
artifacts we propose is identified in Tab. 3 from
the previous section. Existing research as listed in
Appendix C has been used as inspiration to iden-
tify potential candidates, for example research into
business models (Osterwalder and Pigneur 2010),
production operating models (Ross et al. 2011),
governance models (Uhl and Gollenia 2016), inno-
vation models (Giesen et al. 2007; Mathews 2010),
and culture impact models (Steenbergen 2011).
Per cell in the domain matrix, a single alignment
artifact is depicted. Subsequent research may
find that refinements are warranted that justify
additional sub-grouping of design artifacts into
multiple alignment artifacts per domain cell that
highlight different areas of design that require a
separate alignment focus.
To differentiate their intended use, when naming
artifacts, we have adopted the term approach for
strategic alignment artifacts, and the term model
for operational alignment artifacts. This reflects
the fact that the first are often verbally formulated
strategies such as an innovation strategy9 , and
the second are often models of operational en-
tities such as a landscape view of an operating
environment (Ross et al. 2011). For construc-
tion alignment artifacts we selected terms that are
specific for the domain and refer to the building
blocks that the operating models are constructed
from: resources, work, stakeholders, attitudes and
options respectively (see Tab. 3). Using these
terms for the alignment artifacts does not imply
that different representations are not possible in
the underlying set of design artifacts. For example,
using a business model (Osterwalder and Pigneur

9 For example the Innovation strategy named Enterprise
model innovation that is defined as “innovation [that]
chang[es] our extended enterprise and network with em-
ployees, suppliers, [. . . ] including capability/asset configura-
tion”, the innovation pattern that applies to the diversification
example from Tab. 3 (Giesen et al. 2007, p.28).

2010) to describe in full a production approach
instead of a textual formulation. As the focus is on
the essential attributes of the set of design artifacts
on their outer interface (“decentralization” of a
production approach, “pacing” of a transformation
model) that matter from an alignment perspective,
the choice for the design representations is less
relevant. What matters most are the key differ-
entiators that can be abstracted and that are the
essential ones used in attribute based alignment
matching.

4.3 Alignment Chain specification
Alignment chains are constructed by creating rela-
tionships between alignment artifacts in domains,
as depicted in Fig. 3. As defined in the Sect. 3, in
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Figure 3: Domain-based alignment conceptualization

the vertical dimension only adjacent artifacts can
have relationships, in the horizontal dimension all
artifacts can be connected. No transversal rela-
tionships are envisioned. The relationships are
formed through a matching that uses the attribute
based behavior of the artifact in one domain in an
attribution based reasoning by practitioners that
explains the alignment with the artifact in the to
be aligned domain. We define attributions as “the
use of information to arrive at causal explanations
for events”. The term derives from Attribution
theory (Fiske and Taylor 1991) as developed in
Social Psychology, that is concerned with how
ordinary people explain the causes of behavior
and events. In our usage of this concept, however,
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it is not the receiving stakeholder but the sending
practitioner that performs the attribution. It links
the theory based findings from research with the
reasoning by practitioners.
For the vertical relationships, the alignment ratio-
nale that explains the fit is primed on the type of
perspective in the lifecycle dimension (see Fig. 3):
Purpose focused for the strategic alignment be-
tween strategy and environment, Usage focused
for the functional integration between operations
and strategy and Construction focused for the con-
struction integration between engineering and op-
erations. For the horizontal relationships between
domains the alignment reasoning is integration
focused (see Sect. 3 for the terminology).

4.4 Alignment Chain demonstration
To demonstrate the application of alignment
chains, we apply the conceptualization to the ex-
ample from the Introduction of a company that
is aspiring regional differentiation. Depicted in
Fig. 4 are alignment chains for the business change
manager (A) and the alliance manager (B).
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Figure 4: Demonstration of alignment chains

Alignment on chain A matches the pacing of the
transformation that creates the local autonomy in
the production and delegation of partner gover-
nance with what the current business can absorb.
Increase of local production and partner manage-
ment capability may for example require training
or even new personnel, may require refurbishment
or new facilities for customization of products and

partner housing, and may require updates of IT
systems to support decentral product and partner
portfolios. The decision of the business change
manager is to optimize the change with respect
to an evolutionary growth with as much reuse
as possible of existing human and IT resources
and governance models, therewith tuning in to the
absorptive capacity of the business units. This
decision is reflected in the alignment rationale
current capacity optimized and is explained in this
way to enterprise decision makers.
Alignment on chain (B) matches the delegation
authority in the governance model that grants
rights to the local business units to select partners,
to the regional partner strategy and makes sure
that the partner profiles (for example only local
partners for specific product ranges and local lo-
gistics) remain integrated with required changes
in the Production domain. The decision of the
alliance manager is to optimize the selection of
partners with respect to an overall potential in
terms of market development, revenue potential,
innovation strength, balanced with the cost and
risks associated with adding them to the portfolio.
Based upon this the delegation will be scoped
to specific segments of partners that have been
profiled, with exception approval at head offices.
This decision is reflected in the alignment ratio-
nale potential/uptake optimized and is explained
in this way to enterprise decision makers.
Appendix B contains a fully elaborated example
from the practice of the authors in which a global
company in physical design and engineering plans
for a digital transformation. Alignment attributes,
dependencies and decision rationale are specified
as in Fig. 3 but now across all domains in full.

5 Knowledge Model

Alignment knowledge needs to connect the ar-
tifact related knowledge that practitioners need,
with the insights developed in research (Coltman
et al. 2015; McLaren et al. 2011). Knowledge
accumulation should support multiple levels of
abstraction: basic insights into which artifacts
are needed for alignment and their characteristics,
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Level Description Characteristics Mechanisms Knowledge Item

1 Basic Ontological Theories, Domain wide Analyzing Domains, Constructs,
Artifacts, Attributes

Classifying Dimensions, Classes,
Taxonomies

2 Justificatory Explanatory Theories, Domain Situated Contextualizing Patterns
Engraining Barriers

3 Foundational Grand Theories, Unbounded Fueling Forces

Table 4: Knowledge model definition

justificatory knowledge that explains reasons for
differences in solutions across contexts, and foun-
dational knowledge that explains the underlying
forces that govern alignment (Gregor and Hevner
2013). For example, the identification of pac-
ing as an important attribute of a transformation
roadmap, the underlying causal mechanisms that
favor evolutionary pacing versus revolutionary
pacing in specific industry and innovation con-
texts and enterprise set ups (Brown 1999), and
a stakeholder theory that acts as an underlying
foundation that explains how vested interest use
political forces to resist change.

5.1 Knowledge Model specification
The knowledge model as we propose it consists of
three levels of increasingly more abstract knowl-
edge with different purpose and scope. Tab. 4
provides an overview. Level 1 lays the ontologi-
cal groundwork by analyzing what exists in the
alignment design spaces and how that can be clas-
sified. The scope is domain wide. Level 2 extends
with explanations of regularities and how these
depend on context, and describes the underlying
mechanisms that cause their differentiation into
patterns and how these become contextualized and
engrained. The scope is specific for a certain type
of situations in a domain. Level 3 provides for
grand theories that describe the forces that fuel
the underlying logic found at level 2. The scope
is unbounded with universal applicability.
The discretionary build-up across these three lev-
els reflects a view of knowledge building in which
situated mid-range knowledge at level 2 is derived
from analysis of observations of artifact design at

level 1 providing the logic to explain them, as well
as confirmed by more abstract formal theories at
level 3 (Kuechler and Vaishnavi 2012).

5.1.1 Level 1 knowledge specification
Research at Level 1 uses knowledge producing
mechanisms such as analyzing and classifying.
Analyzing is used to investigate domains and their
dimensions, the constructs and design artifacts
that populate domains, the alignment artifacts that
wrap them, the attributes used for matching, how
artifacts connect in alignment chains across the
lifecycle and subject matter dimensions. Classify-
ing is used to investigate how artifacts differentiate
into classes, and produce taxonomies of frequently
occurring types and their key differentiators.
It defines for example for the governance domain

the existence of centralized and distributed gover-
nance classes with as differentiating dimensions
the locus of control (headquarter vs regional busi-
ness unit) and the enforcement type (hierarchical
vs delegated).
Examples of existing level 1 research
Other examples from Appendix C for the remain-
ing subject matter domains include: for the “pro-
duction domain”, research on production models
(Ross et al. 2011) and business models (Oster-
walder et al. 2005) that contributes to identifica-
tion of alignment artifacts; for the “transformation
domain”, research on type of change scopes such
as routine, transitional and foundational (Bruls
et al. 2021), and types of change frequency such
as punctuated equilibrium (Sabherwal et al. 2001)
that contributes to the classification of transforma-
tion models; for the “culture domain”, research on
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Context
An enterprise that offers a portfolio of standardized insurance products for the commodity consumer market,
has acquired another business with a portfolio of highly tailorable private banking products for the high
value consumer market. The production models have different designs: operational efficiency focused
with dedicated Web sites in the front office and fully automated production pipelines in the back office per
insurance offering, versus customer intimacy focused with real time analysis of behavior and matching of
private banking offerings in the front office, and case based handling in the back office. The CIO needs to
explain to the board how (s)he will leverage these capabilities to implement a new integrated business model.

CIO presentation
“Through this acquisition we aim to reach out to those upmarket consumer segments that we could not reach
with our insurance brands.
From the production perspective, the consolidated production model that we are migrating to, relies upon a
layered construction approach. It keeps the back-office based fulfillment platforms of both our newly acquired
private banking arm and of our commodity insurance arm and integrates them through a new mid office-based
configuration capability (construction). This capability while retaining the investment in today’s order processing
platforms is used to offer a set of composite banking and insurance offerings with a rich set of customization
features (usage) that leverage new upmarket private customer segments also for our insurance arm (purpose). We
have gone through several options to determine the best IT support — and decided to acquire a new client
interaction platform, develop the new configuration capability in the mid office ourselves and as said will
keep the existing order fulfillment systems (construction).
From the innovation perspective, we have searched the provider market and selected a client interaction
platform (construction) from supplier ‘Engage’ that combines rich feature customization with a collaborative
experience sharing (usage) that allows our sales staff to connect with clients in communities of interest (purpose).
From a cultural perspective, we will need a new values model for our sales staff (usage) that puts cooperation
with our clients first (usage). To accommodate the rapid development of contents for these platforms, our IT
personnel will need to shift their focus from long cyclic development to much more agile authoring-based
development (construction).
From the transformation perspective we have decided to quickly introduce our new front office collaborative
platform (usage) for our high value customers to create a new profile in the market (purpose), while rolling in the
mid office capability step by step (construction). We will migrate those commodity clients with an interest in
private banking or more flexibility in insurance products, at a later stage. Over time we may decide to further
rationalize the IT systems (production construction) under both order fulfillment platforms (production usage) to exploit
the synergies (purpose).
From a governance perspective we have decided to migrate some of the client control to local offices (usage)

that can better tune in to regional aspects and differentiate the portfolio (usage).”

Table 5: Example of alignment attributions (identified in superscript) and domains (identified in italics).
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cultural dimensions/values (Detert et al. 2000; Lei-
dner and Kayworth 2006; Quinn and Rohrbaugh
1983) that provides insights into existence and
categorization of the elements that cultural mod-
els are constructed from, and research on cultural
types and differentiators (Kappos and Rivard 2008;
Sackmann 1992) that contributes to the classifi-
cation of cultural models; for the “innovation
domain”, research on innovation typology and
terminology (Garcia and Calantone 2002; Row-
ley et al. 2011) that contributes to identification
of constructs and innovation building blocks that
populate the innovation domain, et cetera.

5.1.2 Level 1 knowledge demonstration
Practitioners can use Level 1 knowledge to ex-
plain their reasoning to stakeholders and guide
the implementation, using the construction, usage and
purpose attributions (see Sect. 4.3) on the alignment
relationships across domains. Tab. 5 demonstrates
this through an example of a CIO presenting to the
board of directors, explaining how the intended
merger of two enterprises with different business
models will be handled.10

5.1.3 Level 2 knowledge specification
Research at this level uses knowledge producing
mechanisms such as contextualizing and engrain-
ing. Contextualizing is used to investigate the
causal reasons for why specific patterns fit specific
situated contexts. This requires explanatory theo-
ries that detail the causal dependencies between a
pattern and the context, that can clarify the reasons
for the match. Consider for example when a cen-
tralized governance pattern is a better match than
a distributed or coordinated governance pattern.
It requires the understanding which stakeholders
are involved in a specific context and the powers
available to them, the compliance strategies they

10 The example focuses on attributions. Alignment rationale
and attribute based matching has been demonstrated already
in the inline example from Sect. 4 and in full in Appendix B.
It is present in the example as well, but remains implicit. e. g.
initially retaining the investment in today’s order processing
platforms, with potentially at a later stage harvesting syner-
gies, performs cost/benefit optimization across solutions.

can pursue, and the locus of control and the en-
forcement mechanisms that can implement these.
Enforcement of compliance in a central pattern,
for example, requires a central body that can set
the rules that need to be followed. This is read-
ily available in a hierarchical enterprise context.
However also in a distributed pattern it is possible
as the Introductory example in Tab. 1 illustrates.
Responsibility for partner selection is delegated
in this case to regional business units, but with a
scope set centrally. If, however no central or dele-
gated locus of control exists in a context, such as
for example in an ecosystem of equal partners, then
central or distributed governance patterns cannot
be achieved, but other compliance mechanisms
are needed: coordinated (an informal mechanism)
or voluntary (e. g. commercial opportunties, ease
of doing business, etc.). The attributes that dif-
ferentiate between patterns are the foundation for
development of Level 1 taxonomies that now can
be understood not just by observing them, but by
understanding the causes that produce them.
Pattern fit can be assessed in terms of the align-
ment rationale attributes (more effective control
of business units, easier partner acquisition, domi-
nant capture of market share, et cetera) that specify
goals that relate to strategic purpose to be achieved
(Bleistein and Cox 2006), or economic models
of optimum scope of artifacts (Winter 2011) that
can weigh investments in terms of outcome per
artifact.

Engraining is used to investigate how adoption
of patterns can create barriers to entry into a
market. Consider for example, an information and
promotion sharing pattern that has been used to
build external influencer relationships, as could be
a strategy adopted in the Introductory example of
Tab. 1. This has created dedicated and committed
communities of advocates that are loyal to the
brand. These relationships and communities took
considerable time to set up and foster, and are hard
to mimic once a specific share of the available
ones has been obtained. In this way, engrained
patterns may create competitive differentiators
(Besson and Rowe 2012; Porter 1985).
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Examples of existing level 2 research
Additional examples from Appendix C include:
research on IT governance mechanisms and strate-
gic alignment (Wu et al. 2015) provides insights
into explaining how governance approaches affect
organizational performance; research on mech-
anisms engendering interpersonal trust provides
insights into how to engender trust in online com-
munication (Gregor 2009) —- used in community
building and information brokering production
models; research into mechanisms of compliance
models (Foorthuis and Bos 2011; Weaver et al.
1999) provides insights into how these match spe-
cific contexts; research on generative mechanisms
that drive the development of digital infrastructure
(Henfridsson and Bygstad 2013) provides insights
into the kinds of digital platforms and how they
fit context, et cetera.

Creating actionable guidance
Level 2 causal insights created in this way, can
be reformulated as prescriptive or guiding rules,
that relate characteristics of artifact construction
and behavior to characteristics of context and to
outcome — thereby linking construction, usage
and purpose across alignment lifecycle phases.
For example: “for effective control (purpose) adopt
a delegated governance model (construction) in case
of regional differentiation (usage) ”. In the extant
literature (Aken 2004; Gregor et al. 2020) these
formulations are referred to in various ways de-
pendent on the exact scope: as design principles
(construction focused only), operational rules (in-
cluding artifact behavior in the context of use), or
technological rules (solution oriented knowledge
in management research). Level 2 knowledge
therewith both delivers causal insights as well as
means-end oriented guidance (Bucher and Winter
2008). These “two sides of the same coin” are well
known in both practice and research (Gregor 2009).
Practitioner methods translate experience and rea-
soned understanding into “how to” guidance on
artifacts and their relationships (Brinkkemper et
al. 1999). Research has described this same pro-
cess of turning explanatory knowledge based upon

observations into prescriptive design knowledge
(Gregor 2009).

5.1.4 Level 2 knowledge demonstration
Tab. 6 illustrates how level 2 knowledge equips
practitioners with the underlying logic to under-
stand why specific designs better match specific
situations.

It consists of an extension of the CIO presen-
tation from the example in Tab. 5, in which the
CIO now underpins his/her reasoning with results
from the knowledge model — using examples of
facts that could be uncovered by future applied
business-IT alignment research. Note that the
table, while adopting a practitioner perspective,
can be read from the researcher perspective as
well as an illustration of how to offer actionable
guidance to practitioners.

5.1.5 Level 3 knowledge specification
Research at level 3 uses knowledge producing
mechanisms that uncover the underlying forces
that are foundational to a domain, and that in-
vestigates how these fuel the pattern and barrier
creating logic at Level 2. Level 3 knowledge goes
beyond insights and predictions —- rather it de-
fines the paradigm that underlies knowledge in the
various domains. It allows practitioners to achieve
deep understanding of their domain and extract
long term competitive advantage. The types of
theories that we are addressing here have been
identified as grand theories with “sweeping gener-
alizations, relatively unbounded in space and time”
(Gregor 2006, p.616), that frequently originate
outside of the IS discipline from the natural or
social sciences. For example, stakeholder theory
(Freeman 2010) that, applied to the governance do-
main, explains how specific governance patterns
are engrained through a web of power/influencer
relationships. The forces that shape this web are
of a political nature. Using political tactics, moti-
vated by the objectives of the group or party they
represent, stakeholders will build alliances, will
thwart adversaries, and will exploit and lobby for
organizational controls and measures that match
their best interests. These political forces are the
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CIO presentation – continued
“On the next slide we have summarized the exter-
nal evidence that underpins our choices. Layered
production models have been identified in vari-
ous taxonomies developed in applied alignment
research. Quest [2032]’s hierarchy of produc-
tion models for example classifies them from a
complexity perspective as high to very high and
indicates that they are well suited to support a pro-
duction approach aimed at operational excellence
yet with the possibility to differentiate the prod-
uct portfolio. Successful implementations have
been found to correlate with the maturity of the
IT organization performing (proven track record,
well defined practitioner competency, integrated
partnerships, etc). We meet these requirements.
From a transformation perspective, Dive et
et al. [2028] have considered cases in consumer-
oriented companies and found a correlation be-
tween the transformation focus (outside in) and
the degree to which expected transformation ben-
efits were realized. They conclude that outside in
transformation styles are the preferred approach
especially when higher value consumer segments
are addressed — as the impact on the customers
is directly visible and offerings can be tuned and
adapted to initial experiences. They further con-
clude that regional business control over the cus-
tomization of offerings is beneficial.
Winner et al. [2028], in developing a foundational
view of the future enterprise in a collaborative
society, claim those companies will be able to
acquire competitive advantage, who successfully
integrate the continuous development of employee
social skills, of niche partner networks, and of a
resource base that can be configured under mass
diversification.
We believe that following this direction we can
leverage our existing production capability while
blending in our newly acquired up market selling
capabilities and our newly developed collaborative
set of values into a unique mix that differentiates
us in the market and positions us well for next
steps to become the world’s leading provider of
the financial experience”.

Table 6: Examples of research results supporting
alignment attributions

source from which the causal logic arises that
produces governance patterns at level 2, such as
centralized governance that is reinforced by the
political maneuvers of single business owners that
drive the hierarchical enforcement, or voluntary
governance that is reinforced by those of multi-
ple business owners that drive the coordinated
behavior.

5.1.6 Level 3 knowledge demonstration
We theorize that in every domain such a foun-
dational theory could be developed. We see the
following as options for the other domains (see
Appendix C as well):

Resource based theories rooted in the Engi-
neering science for the Production domain (Wern-
erfelt 1984). On the one hand, industry wide
engineering forces favor specific solution patterns
that through the shared adoption of resources at
the level of the industry are affordable to all. For
example, the emergence of business and social
platforms due to availability of ubiquitous connec-
tivity and access devices has produced mainstream
solution patterns for social community building.
On the other hand, investment at the enterprise
level for solution customization or for dedicated
development/extension, need to consider the engi-
neering forces that shape the overall portfolio and
can exploit the overall resource base best.

Norm and Attitude based theories rooted in
the Social sciences for the Culture domain (Lei-
dner and Kayworth 2006). The behavior in an
organization is the result of social forces that de-
rive norms and attitudes from an entrepreneurial
or societal vision. These foster specific cultural
patterns, with differentiating dimensions and char-
acteristics. For example, an incentive-focused
sales culture that is driven by an entrepreneurial
vision of reward the best, versus a collaborative
experience-focused culture driven by a societal
vision of an open society based on sharing.

Work based theories rooted in the Economic
sciences for the Transformation domain (Uhl and
Gollenia 2016). The economic forces through
which specific combinations of scope and change
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of a transformation are preferred, foster the adop-
tion of specific transformation patterns. For ex-
ample, a strategy of regional differentiation may
be confronted with the choice between full new
regional production units versus adaptation of ex-
isting ones. The economics of the transformation
of the selected scenario may favor a revolutionary
one for the first (less expensive and better outputs
for a single big launch) and a more evolutionary
one for the second (better spread of costs and
benefits for a phased introduction).

Knowledge based theories rooted in the Psy-
chological sciences for the Innovation domain
(Grant 1996). The innovation profile of an en-
terprise is the result of psychological forces that
shape the thinking about innovation and influence
the knowledge acquisition and adoption patterns
that determine the reach of innovations that are
possible. For example, a follower of proven trends
avoids strategic risk taking and only selects tried
and proven innovations that are carefully assessed
in selected business units, while a digital front
runner is a first mover when it comes to digital
innovations and assigns corporate wide responsi-
bility for finding them to every employee.

6 Evaluation
We evaluate our objectives and their operational-
ization through the three proposed artifacts and
compare our approach to and integrate it with both
existing approaches.

6.1 Evaluating objectives
For practitioners: The objective of the shift
we propose for practitioners, requires effective
and efficient use of artifact based reasoning and
research results. This is supported by the following
evidence:

• The CIO presentation in Tab. 5 demonstrates
how the attributions on relationships between
artifacts allow for concise and focused language
that is natural to enterprise decision makers, and
allows them to focus on the essentials of align-
ment. The extension in Tab. 6 demonstrates
how actionable knowledge that underpins the

alignment decisions can be derived from artifact
centered research.

• The full elaboration of the alignment chains for
an enterprise in Appendix¸B demonstrates ef-
fectiveness of a full case of alignment matching
from practice. The model is comprehensive
and essential alignment decisions indeed can
be limited to a handful of attributes.

• The evaluation by the expert panel in Ap-
pendix D of the practitioner perspective con-
firms the relevance, through comments such as:
the “focus on causality and coarse grained view
is preferred to detailed prescriptive guidance
in architecture methods”, “domains are man-
ageable chunks that contain the right contents”,
“this was what EA was meant to achieve”, etc.
However, it also emphasizes the need to trans-
late it into a method for practitioners, and the
need for simplified presentations, through com-
ments such as: “users will need training”, “a
metamodel, very abstract”, “difficult to apply”,
“translation into practice needs work”, “would
use it as a tool not as a communication vehicle”,
etc. See Discussion section on follow on work.

For researchers: The objective of the shift we
propose for researchers, requires them to be able
to better ground and better organize research, and
provide actionable knowledge. This is supported
by the following evidence:

• Inline examples from Sect. 5 demonstrate how
better grounded theories can be developed.
Causes and effects of artifact related phenom-
ena can be assessed and foundational views are
supported.

• The CIO presentation from Tab. 6 demonstrates
how researchers can represent knowledge in
actionable form.

• Appendix C demonstrates that research is being
conducted across all levels of the knowledge
model, scoped to domain and artifact centric
questions.

• The fact that the domains we propose match
established practitioner competencies implies
that cohesiveness and uncoupling of domains
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that is required for separate research fields to
develop is present.

• The evaluation by the expert panel in
Appendix¸D confirms the effectiveness of
the new conceptualization for researchers,
through comments such as: “actionability
drives translating strategy into operations”,
“current research is not in useful format; the
knowledge model would fix that”, “actionable
findings for practitioners is a broader design
science topic — really interesting”, “clear
theoretical foundation”, etc.

6.2 Evaluating operationalization
The operationalization of our proposed approach
through the three artifacts (domain model, artifact
chains, knowledge model) is grounded in multiple
ways (Goldkuhl 2004). Empirically, through the
examples of artifact chains from the full case
from practice in Appendix A and the mapping
of current research into the Knowledge model in
Appendix C. Theoretically, by the use of analogies
to and integration of previous research lines. The
domain creation model is based on a similar model
used to partition an EA space, alignment artifacts
combine single artifact-based with SAM-based
alignment, and the knowledge model builds on
DSR and IS models of theories. Internally by
rooting the research approach in DSR, evaluating
against criteria proposed (Prat et al. 2015) and
inheriting its rigor.

The examples that we present, inline and in
Appendices B and C, provide for a validation that is
well in line with the “proof of concept” that Gregor
and Hevner (2013, p.351) find to be sufficient
for very novel artifacts. Other evidence such as
the logical reasoning that builds on the problem
analysis of existing research, the examples of
alignment reasoning in Tab. 5 and Tab. 6 and the
feedback from experts on the proposed artifacts in
Appendix D fall well in line with the “reasoning,
proof of concept, proof of value added, or proof
of acceptance and use” that G. B. Davis (2005,
p.18) recommends for design artifacts.
However, as the operationalization through the

three artifacts covers a scope that is so large,
detailing them will require a considerable set of
experiences for full validation and further theory
development, for example to confirm domains
and the levels in the knowledge model. We do
argue that for a research field, that is in need of
a new direction (Coltman et al. 2015; McLaren
et al. 2011) and is receiving less attention (Gajardo
and La Paz 2021), it is particularly the objective
that we aspire to achieve with the proposed shift
in approach (that answers the question asked in
the paper’s title: “where should we go”) and the
reasoning that justifies this that matters, and that
this is sufficiently supported through the evidence
we present.

6.3 Comparing to and integrating with
existing approaches

Fig. 5 compares our domain-based approach to
alignment with the SAM-based approach (Hen-
derson and Venkatraman 1993) and the EA-based
approach (Lankhorst 2012). SAM-based align-
ment (left in Fig. 5) conceptualizes alignment
holistically across four quadrants as a single fit
measure, using statistical analysis to quantify the
contribution of selected parameters (Coltman et
al. 2015). EA-based alignment (right in Fig. 5)
covers in full the chain from business goals to
infrastructure resources (Gregor and Martin 2007;
Lankhorst 2012; Rouhani et al. 2015), but using
detailed models that carry a lot of construction
detail (Bleistein and Cox 2006; Lankhorst 2012).
Our domain-based approach (shown in the middle
of Fig. 5) takes the middle ground with coarse-
grained artifacts and matching that focus on the
essential behavior that is relevant for alignment.
With respect to the SAM-based view, it shares
the focus on specific behavioral aspects (determi-
nants SAM-based and attributes domain-based)
but now organized into domains with a coherency
that allows better grounded theory development
and traceable to design artifacts. With respect
to the EA-based view it shares an artifact focus
but sufficiently coarse-grained and focused on be-
havior that is essential for alignment only. This
positioning can be interpreted as bridging between

http://dx.doi.org/10.18417/emisa.20.1


Enterprise Modelling and Information Systems Architectures
Vol. 20, No. 1 (2025). DOI:10.18417/emisa.20.1
Business IT Alignment 23

Business 

strategy

IT strategy

Business 

operations

IT operations

Space

fit

Business performance

Measure

Measure

Performance

Strategy

Busines

Application

Technology

Artifact

InterfaceLayer

domain-basedSAM-based EA-based

Enablers,

Antecedents,

Determinants

Business and 

IT Strategy

Business and 

IT Operations

Domain

Alignment 

Artifact

Interface

Bus

IT

Bus

IT

IT

Bus

Figure 5: Comparison with existing approaches

these two adjacent approaches: it opens up the
design under the SAM-based approach and leaves
the detailed construction and dependency tracing
to the practitioner methods.

Key differences include the quantification of
the SAM-based approach, and the construction
detail of the engineering view. Elaborations
that remediate this through extension or through
integration are possible.

Extending our approach with quantification,
requires adding an outcome model that can quan-
tify costs and benefits and the impact on enterprise
performance across the alignment chains. There
are several options for achieving this. The complex
adaptive systems perspective (Merali and McK-
elvey 2006; Onik et al. 2017) addresses quantifi-
cation through an exhaustive bottom up approach:
starting at the artifact level, calculating the full
set of possible alignments chains, assessing out-
come for every chain, and then using outcome
models that weigh costs and benefits. This is quite

monumental, but options can be restricted to the
most attractive ones — as is usually the case in
for example strategy consulting. If partial views
are acceptable, then, economic models of opti-
mum scope of artifacts (Winter 2011) can weigh
investments in terms of outcome per artifact.

Integrating with a SAM-based approach can
be achieved by using an intermediate layer of
decomposition of the SAM model that can be
matched to the domain level of the domain-based
approach. This matches SAM determinants with
the alignment attributes. For example in domain-
based alignment research, one could theorize
through case research at artifact level about the
fit between a centralized or decentralized gover-
nance model and the business model based upon
cases, and then quantify the contribution of a fit
within this reduced scope to an overall measure for
performance across samples. The holistic macro-
scopic approach might take the opposite route:
decompose a quantified measure into sub-parts
and establish in case research if the determinants
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used are the most significant. Consider for ex-
ample, how Queiroz et al. (2020) zoom in onto
the production domain by analyzing the impact
of business unit specific process digitization on
overall alignment between corporate and business
unit strategy and quantify this specific impact.

Integrating with an EA-based approach: To
add additional specification and construction detail
(as in the EA-based approach), an integrating ap-
proach is an obvious solution. It requires detailing
of the coarse-grained alignment artifacts and align-
ment relationships, using established EA-based
techniques that allow to create design knowledge
at a fine-grained scale (Lankhorst 2012). See for
example how coarse-grained alignment artifacts
such as the Business canvas model and the Busi-
ness motivation model can be modeled in detail
in an architecture description standard such as
ArchiMate (Bhattacharya 2017; Meertens et al.
2012). Instead of using such a generic descriptive
language, use of a situated method that focuses on
the specific context that the alignment addresses,
can provide better resolution. Consider for exam-
ple the situated method developed by Pijpers et al.
(2012) that addresses ecosystem integration, as
an option to detail construction of the alignment
solution proposed in the Introductory example
from Tab. 1 that addresses diversification by using
regional ecosystems of partners.

7 Discussion

We discuss potential weaknesses, future work
and impact on research and practice, and posi-
tion BITA as a case for developing insights on
theorizing in the broader IS.

7.1 Potential weaknesses
Potential weaknesses include stability of the three
artifact definitions we propose, the complexity of
the full set of concepts, and our focus on align-
ment of enterprise structure versus alignment as a
process.

Stability of artifacts: To be able to produce a
coherent body of knowledge, domains and align-
ment artifacts as introduced in this paper need to

be well defined and stable. (Re)defining domains
and artifacts repeatedly poses the same risk to our
newly proposed conceptualization as the holistic
measure of the SAM-based approach that kept
being revisited (Coltman et al. 2015) – see Ap-
pendix A. As explained in Sect. 3.1, both existing
approaches do offer many suggestions for domain
identities, but lack a top down integrating view.
For this purpose, we use an essential definition
of an enterprise from which we identified the five
domains we propose. We derive confidence from
the fact that established practitioner competencies
match the domains we define, and that the exam-
ples we provided and the case from practice could
be covered. There is, however, no guarantee that
subsequent research will not keep challenging the
proposed set of domains and artifacts, and that
an agreed upon set will be achieved. The ques-
tion why exactly this set of domains was selected,
was raised already a number of times in Expert
interviews and will undoubtedly be challenged in
further research. Finance was identified a number
of times (also by the CDO in reviewing the case
in Appendix B) as a high potential candidate. In
artifact centric research, experiences are available
of research areas that agree on a standard set of
concepts and jointly use and develop them. For
example construction languages such as UML
(UML 2023) and ArchiMate (Lankhorst 2012),
and an artifact such as the business model canvas
(Osterwalder and Pigneur 2010) have achieved
stability and gained acceptance with large commu-
nities of practitioners. It does require considerable
attention from the researcher and practitioner com-
munity as a whole and a concerted way of working
— see the Sect. 7.2.

Complexity of the full set of concepts: com-
plexity poses another risk, as emphasized a num-
ber of times in the expert interviews as well. It
can be quite overwhelming to have to perform
alignment across 15 cells, conversing with prac-
titioners from many different competencies and
absorbing theories from many different research
fields as back ground knowledge. It runs the risk
of devising a “theory of everything” as one of
the initial reviewers of this paper described this
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risk. From researchers, it will require discipline
and a continuous drive for simplicity to realize
a consistent and useful set of operationalizations.
From practitioners, it will require the discipline
to balance oversight with detail to achieve the
right level of decision making. But as we argued
already in this paper, we do not create complexity,
we just follow it – and practitioners are used to
working in such an arena.

Scope focus: A third potential weakness is one
of focus. We have addressed in this paper primary
artifacts that create enterprise structure. This de-
emphasizes the secondary dynamic capabilities
(Teece et al. 1997) that address the alignment pro-
cess such as environment sensing, assessing value
of new technologies, partnering between business
and IT, et cetera. These have been targeted in
later SAM-based alignment research (Chan and
Reich 2007), sometimes almost exclusively (e. g.
Luftman et al., 2015). In our approach, they can
be included in the domains proposed in this paper –
for example the innovation domain will include en-
vironmental sensing, and the governance domain
partnering between stakeholders. To maintain a
focus on such cross-domain aspects (like finan-
cial aspects as well), an extension that might be
considered is to create a cross-sectional view that
selects these secondary aspects and bundles them,
without losing domain cohesiveness.

7.2 Further Work
Follow-on iterations are required of the design of
the three proposed artifacts. For domains, impor-
tant topics include assessment of completeness
and correctness, and if extensions are required.
This requires validation based on additional appli-
cation in cases like the one in Appendix B. For
alignment artifacts, further work is required that
sketches out in more detail the set identified. This
will benefit from building on research findings as
in Appendix C on for example domain dimensions,
key artifact attributes, and artifact representations.
The deepening that is required for the knowledge
model is not per se specific for BITA research, but
applies more generic to DSR (see Sect. 7.3).

Integrating research approaches: As for
alignment the behavior of the designed artifact
in its context of use is crucially important, BITA
research is primed on descriptive/observational re-
search and needs to integrate this with design
research to connect with artifact construction
(Baskerville and Pries-Heje 2010; Grover et al.
2008; Kuechler and Vaishnavi 2012; Niehaves
and Ortbach 2016). Adding quantification to the
integration of descriptive and design research,
puts BITA at the intersection of three research
paradigms: qualitative case research, design re-
search and quantitative research (see Sect. 7.3).

Comments from the expert interviews: Some
notable comments from the expert interviews
should be taken into account during further design
work. Actionability, as two experts emphasized,
needs to be the driving criterion for knowledge
production and therewith a key determinant of
successful BITA research. How actionable out-
puts are best represented is a separate question
(from causal insights and heuristics for highly
skilled alignment practitioners as a rationale for
their judgments, to more prescriptive guidance
for engineers – as one of the experts sketched
a relevant spectrum). This fits in with findings
from the expert interviews and from the workshop
with the CDO in Appendix B that emphasize the
required focus on practitioner methods and effec-
tive representations that can be used particularly
in discussions with enterprise decision makers.
And finally as one expert expressed it: “it is not
just about analytical alignments relationships —
the social aspects that stakeholders bring to the
table require an institutional view as well”. This
requires understanding what the contribution is of
non-rational acts that come from the social world
of normatively regulated social relations (Haber-
mas 1985). These are difficult to ignore in a hype
sensitive industry where complex decision mak-
ing with many stakeholders, and rapidly changing
contexts create a dynamic fluid mix, that require a
focus on psychological and social aspects as well
(Schlosser et al. 2012).
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7.3 BITA as case for broader theorizing
research

The many perspectives that come together in BITA
research, make BITA theorizing an excellent case
study that allows to acquire new insights into the
nature and structure of theorizing in the broader
IS field and beyond.

Layering of artificial reality: To understand
foundational questions on the layering of the ar-
tificial reality, the causal mechanisms (Gregor
2006; Lee and Baskerville 2003) that produce
artifact related regularities, and the different levels
at which these operate provide a fruitful ground
for developing additional insights. The levels and
the terminology that we have used in our knowl-
edge model are indicative of a way forward. The
knowledge production mechanisms proposed at
level 2 (see Tab. 4) are comparable to the gen-
erative mechanisms that are proposed by critical
realism. See for example how Henfridsson and
Bygstad (2013) rely on the paradigm of critical
realism to identify generative mechanisms that
drive the development of digital infrastructure,
and how Zachariadis et al. (2013)) use the layer-
ing of critical realism to integrate quantitative and
qualitative research at Level 2 of our knowledge
model. The drivers that we have identified at level
3 as Forces, a term we borrowed from the natural
sciences, illustrate how at the deepest level causes
exist that can contribute to quite different types of
patterns at level 2.

Stability of artifacts: Another example of
the potential of using BITA theory as a case for
broader findings, is the debate that differentiates
between how theories in strategic management
research are perceived as foundational constructs
(such as the BITA fit construct) that are either
fluid, amorphous and formed by each of their indi-
vidual constituents with every determinant added
acting as a new formative element that results in
a different construct, or with internal coherence,
well defined and with clearly identifiable proper-
ties, with every new attribute acting as reflective
element that considers a different property of the
same construct (Bagozzi 2011; Petter et al. 2007;

Weber 2021). Our BITA theorizing suggests that
a possible arbitrator here may be the coherency
of domains and the design artifacts that populate
these. Attributes identified as the key behavioral
properties depend on context, but the artifacts that
they refer to remain the same and acquire their
stability from the underlying nomological webs
of constructs from which they are composed. e. g.
the pacing of the transformation roadmap in the
case of the diversification example that builds on
existing organization units, versus synergy focused
in the case of Appendix B that exploits a new orga-
nization with benefits shared between old and new,
but both refer to the same underlying artifact (the
transformation model). The behavioral properties
are reflective and emanate from the design that
governs the composition of the artifacts, with a
domain as scope.

Qualitative vs quantitative integration: A
third example is the integration of qualitative and
quantitative research that has been recommended
and discussed by many authors in the organiza-
tional science (Shah and Corley 2006) and IS
(Burton-Jones and Lee 2017; Venkatesh et al.
2013). The experts in our interviews also stressed
the need for quantification in our artifact focused
alignment research. The introduction of design
science as performed for BITA in this paper, can
intermediate here by integrating at the attribute
level between these three research approaches.
Where business performance has been labeled as
too aggregate (Piccoli and Ives 2005), measures
that assess alignment of attributes at domain level
may be the missing quantification link that con-
nects engineering and functionalism. With the
attributions from the CIO example in Tab. 5 adding
an interpretive layer of reasoning and rationale
(Shah and Corley 2006).

7.4 Impact on Research and Practice
We summarize the impact of a domain based-
artifact centric conceptualization of alignment on
research and practice.

Agreeing description standards: To produce
cumulative alignment knowledge in actionable
form, as a first step research and practice need to
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agree jointly on domains, the typology of artifacts,
and the types of knowledge that support reasoning
across them. Compare this to the standardization
of knowledge in software engineering (SWEBOK
2023) and of artifacts in the MIS industry through
languages such as UML (UML 2023) and Archi-
Mate (Lankhorst 2012).

Access to experiences: Next, developing a
knowledge base requires access to a substantial
set of experiences. Developing this through indi-
vidual case studies will provide first insights, for
example in the way that Ross et al. (2011) studied
production models. However, building a full expe-
rience base of artifact alignment patterns that are
sensitive to industry context is a monumental task.
Consider, for example, the library for a business
component model — a single artifact from the busi-
ness operations space — that has been developed
in the services industry. It contains more than
300 instantiations across the different industries
(Flaxer et al. 2005). The scale of experimental
data required is so large that new innovative ways
of acquiring data are needed through cooperation
of industry and research (Buhl et al. 2012; Ward
2012)). An example is the approach introduced by
(Osterwalder and Pigneur 2010) in which online
meeting places for exchanging experiences are
established — that research partners can gather
around.

Research scope and approach: Different types
of research communities will be required to fur-
ther develop the alignment field according to our
proposed approach. As the core representation is a
conceptual model of alignment artifacts connected
through semantic relationships, a community of
researchers with an interest in semantic modelling
is essential. The fact that it is domain based,
implies that researchers preferably should scope
their research to a specific domain. This requires
strong ties to both practitioners and researchers
with knowledge of and interest in the domain’s
subject matter.
The approach to researching knowledge depends
on the position in the knowledge model. The
ontological nature of layer 1 knowledge requires
participation of researchers with an interest in

ontological analysis of a design space and clas-
sifications of its inhabitants. The explanatory
knowledge at the Level 2 requires researchers with
an interest in exploring explanatory theories of
underlying regularities, that can produce libraries
of patterns. Particularly at this level integrated
research approaches that combine case based de-
sign research with quantitative research would be
able to ground findings on substantial empirical
evidence. The foundational theories at the Level
3 have an unbounded scope and would be drawn
from a broader research community. They rely on
logic based reasoning and heuristics approaches
to find candidate theories.
Translation into practice: As expert interviews
highlighted, the approach needs translation be-
fore practitioners will be able to effectively use
it. Developing it into a full method that equips
practitioners with a set of procedures to follow
and presentation techniques to use is an important
topic. As already described in Sect. 5, practition-
ers will use the results of the knowledge from
the various levels in different ways. An available
artifact taxonomy can offer options that can be
considered, when creating an artifact instantiation.
Knowledge on artifact behavior in a specific con-
text can guide and help to validate choices for a
specific model in a context. Foundational theories
can be used as background knowledge, etcetera.
The framework of artifacts itself that we presented
in this paper does not yet provide for this guidance.
It will, however, already guide practitioners in how
to think about and structure alignment questions:
“use domains to break the puzzle into pieces”,
“use essential characteristics when assessing the
alignment”, etcetera.

8 Conclusion

Practitioners in their day to day activities take
informed alignment decisions and explain these
based upon reasoned insight – to a shareholder, to
the board, etc. We have argued in this paper that
they need actionable knowledge connected to the
artifacts that they work with in their area of com-
petence, knowledge that both existing approaches
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cannot provide. As a way forward, we have pro-
posed a new re-conceptualization that centers on
the artifacts that practitioners work with in their
area of competence.
Contribution to research and practice: we con-
sider as the main contribution of our paper the
approach that answers the “where to go” question.
The domain based artifact centric reconceptual-
ization allows researchers to produce and practi-
tioners to use actionable knowledge related to the
artifacts they work with.
Secondly, the operationalization that we propose
introduces three separate artifacts that open de-
tailed follow on research fields. Domains create
coherent areas of subject matter for competence
development and scientific inquiry. Analysis at
this level provides an ontological view of the de-
sign space they cover, that feeds the definitional
level of the knowledge model. They are a start-
ing point, a substrate, for scientific inquiry and
development of practitioner competence. Align-
ment artifact chains allow practitioners to reason
about alignment at a sufficiently abstracted level.
The attributions we propose provide a language
that is natural to decision makers. The knowl-
edge model allows researchers to develop theory
based explanations that support practitioner align-
ment rationale, and grounds academic research in
practice (Urquhart et al. 2010). It allows practi-
tioners to understand the artifact alignment options
available for their area of competence, how these
differentiate and can be matched, and trace the
rationale for their choices to research results. The
three levels proposed and their prescribed con-
tents projected on top of the domains provides a
structured foundation for cumulative knowledge
building, that was lacking until now. For practi-
tioners the operationalization can be developed
into a method.
Evidence: The evidence we presented (the case
from practice, expert interviews, and mappings
of existing literature to the knowledge model) il-
lustrates the usefulness of our proposed approach.
Follow on research will be required to validate and
refine the theoretical underpinnings (the domain

identity, knowledge representation, integrated re-
search approaches) and to translate it into a format
that will appeal to practitioners (from an abstracted
model to the natural language they use in explana-
tions).
Native IS theories: Our approach is in line with
calls for native IS theory development that takes
the artifact as the basic substrate for developing na-
tive IS theories and on informing practitioners with
actionable research results (Benbasat and Zmud
2003; Gill and Bhattacherjee 2009; Orlikowski
and Iacono 2001; Straub 2012). It emphasizes to
a lesser extent the divide between business and
IT, and balances all subject matter perspectives
(production, transformation, governance, innova-
tion and culture) that in an increasingly volatile
and transformative world matter. And it illustrates
how useful BITA is as a case to gain insight into
the nature and structure of IS theories and beyond.
The future: More perhaps than in any other
area of IS research the results are promising, as
the alignment question is a fundamental question
that underpins the success or failure of usage of
IS in enterprises and institutions worldwide. In
the enterprise world populated with artifacts that
connect real outcomes with real costs of assets,
reasoned insight into the connection logic will
help to improve strategic decision taking. Bring-
ing this closer to reality is the ultimate payoff of a
research focus that takes the practitioner’s view as
a primary lens.

A Appendix – Related Work

In this Appendix we discuss in more detail related
work for both existing approaches. We consider
the conceptual foundations and analyze the is-
sues that arise for practitioner focused alignment
knowledge.

A.1 Alignment from the strategic
management perspective

Inspired by the principles of strategic manage-
ment research (Furrer et al. 2008; Kuechler and
Vaishnavi 2008; Venkatraman 1989), the strate-
gic management approach defines alignment as a
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holistic construct that is assessed across the four
quadrant SAM, and is focused on macroscopic
behavior and impact on performance.

Quantitative approach: The different fit mod-
els introduced by (Venkatraman 1989) such as
moderation, mediation, matching, gestalts, pro-
file deviation, and co-variation (Chan and Reich
2007; Coltman et al. 2015; Luftman et al. 2015),
encouraged measures that are evaluated using
quantitative research (Strong and Volkoff 2005).
Alignment researchers then started to use data
gathering techniques such as questionnaires on
enterprise business and IT strategy and structure
(e. g. on alignment of plans, and capabilities), and
externally available measures of for example orga-
nizational structure (e. g. on degree of centraliza-
tion and complexity) and enterprise outputs (e,g,
return on assets), (Gerow et al. 2014). Based on
these data, statistical techniques such as structured
equation modeling and cluster analysis are used to
assess the influence of determinants, antecedents
and enablers on the alignment measure, and to
discover if patterns of low and high alignment
correlate with output parameters such as business
performance (Bergeron et al. 2004; Cragg et al.
2002; Kearns and Lederer 2000; Peppard and
Ward 1999; Sabherwal and Jeyaraj 2015). Luft-
man et al. (2015), for example, use an extensive
dataset acquired across 3000 enterprises to demon-
strate that alignment on the determinants they use
“explains 15% of the company performance”. Ob-
servations like this illustrate the significant impact
of alignment, and there is general agreement that
it contributes to enterprise performance.

Actionable guidance: Detailed knowledge,
however, on the underlying structural causes and
relationships between the highly contextualized
artifacts that practitioners use, remains deeply hid-
den in the generic statistical associations, blurred
by the contingencies included in the broad scope
of subject matter and contexts covered (Camp-
bell et al. 2005; McLaren et al. 2011; Schryen
2013).This “blurring” makes it difficult to produce
theories that address underlying causes — holistic
research has been called “atheoretic” therefore
(Chan and Reich 2007). In addition, relationships

that are derived using statistical correlation and
modelling techniques can only test a limited inter-
nal structure to produce significant findings (Hair
et al. 2009). The subject matter that practition-
ers work with is diverse and the relation between
enterprise structures layered and complex (Berg-
eron et al. 2004; Furrer et al. 2008; Steenbergen
and Brinkkemper 2010). Therefore, alignment
research that rests on this quantitative research
approach and these data analysis techniques does
not lend itself to produce the detailed actionable
guidance on alignment artifacts that practitioners
work with (Campbell et al. 2005; McLaren et al.
2011; Schryen 2013; Vaujany 2008). IS theories
that center on the artifact remain hidden in the
generic associations of (alignment) research with
its macro focus and are not subject of follow-on
research by itself (Markus and Saunders 2007). To
understand for example, which organizational bar-
riers may impede transitioning from centralized
to decentralized governance (as is required in the
example from Tab. 1 in Sect. 1), it is not sufficient
to assess statistical associations of outcome with
determinants such as number of organizational lev-
els, communication channels with business units,
extent of hierarchical control exercised, et cetera.
It requires a research focus that zooms in into
the domain of governance to resolve causes and
effect relationships. For example, the fact that
vested stakeholder interests through webs of pow-
er/influencer relationships create entrenchment
in the current centralized set up that results in
inertia (Besson and Rowe 2012) that needs to
be overcome when diversifying regionally, and
that stakeholder theory (Freeman 2010) therewith
becomes a foundational theory for organizational
alignment.

Artifact focus: Besides of the limited abil-
ity to explore causal contextualized relationships,
measurement of alignment as a holistic concept
has proven difficult to operationalize. The align-
ment construct (fit, moderation, congruence, etc),
the alignment process (separate planning, fusion,
business or IT led) and the way alignment is mea-
sured (determinants, antecedents and enablers)
have been redefined repeatedly (Coltman et al.
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2015; Tanriverdi et al. 2010), which makes it diffi-
cult to compare results (Coltman et al. 2015), and
develop a body of cumulative knowledge. There-
fore, Coltman et al. (2015, p.94) in a review of 25
years of alignment conceptualizations and mea-
surements conclude that “.. a cumulative research
tradition that spans the entire body of work on
strategic IT alignment may, therefore, be elusive
until such time as a more commonly accepted
measure emerges or a way is found to reconcile
the various indirect measures that crisscross the
current literature.” We see a broader parallel with
the state of MIS research as a whole – as portrayed
in a debate more than a decade ago, that advo-
cated a renewed focus on developing native IS
theories that focus on phenomena intimately asso-
ciated with IT-based systems (Benbasat and Zmud
2003; Markus and Saunders 2007; Orlikowski
and Iacono 2001; Straub 2012), and on informing
practitioners as a key audience of research (Gill
and Bhattacherjee 2009), versus research with a
larger macro focus (Agarwal and Lucas Jr 2005).

A.2 Alignment from the engineering
perspective

In engineering of IS systems, models have been
used to detail the structure of an information sys-
tem. Initially research efforts focused on specific
parts of an IS, such as creation of descriptive
languages for the architecture of the technology
(Youngs et al. 1999) and the business operat-
ing layer (McDavid 1999), or the design of the
application layer (UML 2023). Many research
efforts have addressed subsequently integration
with the strategic layers, both bottom up from
the operational part, such as the linkage between
an enterprise portfolio of components processes
or services and its strategic goals (Amyot et al.
2022; Arsanjani et al. 2008; Levi and Arsanjani
2002), top down from the strategic part, such as
the linkage between value proposition, business
operations and technology resources (Osterwalder
et al. 2005), as well as using intermediate layers
such as capability models (CaaS 2023; Sandkuhl
and Stirna 2018).

With its roots in engineering and integrated mod-
elling across layers, enterprise architecture (EA)
aims for full elaboration to guide overall enter-
prise design and construction (Lankhorst 2012)
and manage overall coherence (Proper et al. 2017).
For its enterprise level view and the overall inte-
gration across layers with strategy, EA has been
positioned as a tool to translate strategy into action
and to perform business-IT alignment (Gregor and
Martin 2007; Jonkers et al. 2006; Kaidalova et al.
2017; Ross et al. 2011; Rouhani et al. 2015; Saat
et al. 2011). The integrated models used in EA
trace construction dependencies and functional
purpose across layers and fully cover the chain
from strategic goals to infrastructure resources
(Aier and Winter 2009; Bleistein and Cox 2006;
Kaidalova et al. 2017; Khademhosseinieh and
Seigerroth 2011; Lankhorst 2012; Winter 2011).
ArchiMate for example, the descriptive language
adopted by TOGAF (Jonkers et al. 2009) identifies
five separate layers (Strategy, Business, Applica-
tion, Technology, Physical).
All approaches that originate in these engineer-
ing related research efforts, as they aim to guide
construction as one of their key objectives11 , are
highly detailed. This overabundance of detail
hides essential alignment aspects, that drown in
this detail. In addition, they are method focused
(the how to) and lack a contents focus (the what)
that can produce a body of subject matter related
alignment knowledge (such as design space di-
mensions, artifact differentiators, taxonomies of
artifact patterns, causal explanations for contex-
tual matches, etc). As their focus is largely on the
production and transformation domain (Jonkers
et al. 2009) they also lack an overall view of the
alignment space.

Additional aspects
A number of other aspects have surfaced in the IS
engineering field that we consider important for
our approach to alignment, but isolated and not

11 See for example the best practices that Foorthuis and
Brinkkemper (2008) derive for projects to conform with EA
guidance.
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integrated into an overall alignment conceptual-
ization. Examples include:

• Separate competency methods have developed
for those domains that are not covered by the
EA method, that are also model based and
construction driven. For example MSP (MSP
2023) that supports the transformation domain,
that creates an outcome driven roadmap out of
detailed work packages managing the change;
and COBIT (COBIT 2013) that supports the
governance domain by constructing stakeholder
maps that assign roles and responsibilities. Like
EA these are method focused, highly detailed,
focused on full elaboration, and do not develop
structured contents that can feed a knowledge
model. They do match, however, domains as
we identify them.

• Principles such as “focus on essentials” and
“produce actionable knowledge” that underlie
our reconceptualization of alignment have sur-
faced in engineering research, such as the dis-
cipline of enterprise engineering that focuses
on essentials of construction (Dietz et al. 2013),
and the concept of an actionable business ar-
chitecture (Harishankar and Daley 2011). We
have built on these in our conceptualization that
focuses on essentials as well.

• Approaches that translate strategy into construc-
tion structure without drowning in detail have
been conceived as separate models in strategy
research. They make use of coarse grained
building blocks for modelling impact of strat-
egy, such as business components in business
strategy methods (Flaxer et al. 2005) or capabil-
ities in strategy research (Sandkuhl and Stirna
2018), but also these approaches identify the
set that is required in full, and are method fo-
cused, with a focus on contents that is limited to
industry specific reference models of business
components.

• Coarse grained artifacts that can act as carriers
of alignment knowledge in specific domains
have originated in the last decade spot wise,
yet not integrated into an overall theoretical

approach (see Appendix C). We have used them
as inspiration to identify alignment artifacts in
domains in Sect. 4.

B Full demonstration in a case

This appendix instantiates the full set of artifacts
and alignment attributes for a “real-life” case from
the practice of the authors. It has been devel-
oped by one of the authors, who was engaged in
an interim role as enterprise architect at a global
construction and engineering company that was as-
piring a digital transformation. In that role he was
responsible for the overall architecture required
for this transformation. The results of a two-step
evaluation process with the key stakeholder, the
Chief Digital Officer are included.
The example demonstrates that practitioners will
be able to effectively base their alignment prac-
tices on the conceptualization we propose using
artifact-based alignment chains across domains
(1st objective in Sect. 1). The number of attributes
that are used for matching is between 2 and 3
for every alignment relationship in each domain.
This supports our premise that a limited number
of attributes is sufficient to express the essentials
of the alignment.

B.1 Case Description
A global construction and engineering company
that supports a broad portfolio of both built and
natural assets in infrastructure, water, buildings
and environment, is going through a transfor-
mation in which the ambition is to become a
digital frontrunner in terms of digital contents
delivered. Today this organization uses digital
applications as supporting tools in their business,
not as end-product. For example, engineers creat-
ing the design of a building using a 3D modelling
package, or solution managers performing cost
calculations of a high rise, using a bespoke devel-
oped estimating application. The strategic vision
is to deliver digital contents as a part of the com-
mercial portfolio. First as integrated service, for
example a digital control cockpit with mobile apps
for field level data collection that is used by both
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program manager and customer to oversee the
construction projects, that becomes owned by the
customer after delivery and that can be used dur-
ing the contracted maintenance services as well.
But eventually as primary deliverables, that use
the company’s data and knowledge codified into
solutions as separate products. For example, a
cost benchmark with historic data on projects that
is marketed separately and allows customers to
perform a self assessment. Or design automation
solutions that can design for example rail infra
based upon a limited set of inputs parameters and
can be used by the customer staff directly. Or a
sensor based monitoring solution that reports on
the performance of an asset after construction, etc.
The company has grown through acquisitions in
the past 20 years to a global presence in more than
40 countries. With efforts underway to consoli-
date, a large part of the portfolio is still regional. It
will take time to execute the enabling actions such
as standardizing and centralizing data, automating
business operations and building a digital platform
with data and analytics capabilities, a customer
experience layer, and an integration capability
that can ingest sensor data and ecosystems related
information. To quickly move into the position
of a digital frontrunner, the board has decided to
spin off a separate start-up company focused on
the digital business. It is set up with two recent
acquisitions that offer digital services for asset
management and a development group split off
from the parent company with a set of shared ap-
plications developed in the past to support multiple
projects.

B.2 Demonstration
Digital leadership has already been developing
most of the artifacts required to populate the frame-
work. What is still required as part of the case,
is validate the alignment by documenting the arti-
fact and their key characteristics and establishing
the key matching attributes. Fig. 6 summarizes
the results – the boxes in the domains contain a
summary with key characteristics of the alignment
artifacts, the bulleted lists on the connecting ar-
rows contain the alignment rationale (see Fig. 3

for the explanation of the alignment model and its
terminology).

B.2.1 Production domain
Production approach: To start the digital transfor-
mation, a dual-mode strategy has been adopted.
Both parent and start-up company can use their
own production models, allowing each partner
to develop from its own strength. The combina-
tion becomes a digital front-runner by creating an
immediate presence in digital products from the
start-up, with a large potential that may emerge
from digitization of the current portfolio of the
parent.

Production model: The parent company fo-
cuses on the first step of digitizing and automating
current projects and maturing them into repeat-
able professional services that cover the full asset
lifecycle with digital applications that are poten-
tial precursors to products. The start-up focuses
immediately on a combination of professional
services and packaged technology for selected
product offerings. The combination delivers a
broad portfolio of full asset lifecycle projects and
services, as well as products.

Business and IT Resources: A new digital plat-
form is planned across parent and start-up com-
pany for developing digital products. The platform
is layered and includes standardized integration
capabilities. The applications that it supports are
based on a componentized plug-in architecture
that allows them to be shipped with or without
platform. This approach provides flexibility in
deployment into different client set-up’s with dif-
ferent mixes of platform layers and components
included. It also allows packaging into larger
business and technology suites that can differenti-
ate with respect to other providers by combining
highly specific industry contents with a generic
digital foundation.

Alignment and Matching attributes: The dual-
mode production model delivers a portfolio struc-
ture that has been designed to match the end state
already from the first day, and supports the shift
during the transformation across projects, services
and products. This creates an approach that is
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Figure 6: Case instantiation

transformation-enabled (combining start, inter-
mediate and end state into one set-up). Where the
start-up is a small venture, the parent company
provides scale and market entry options. This cre-
ates an approach that is scaleable (allowing to start
small and growing rapidly). The layered platform
foundation and the componentized architecture
deliver a product portfolio that can integrate into
multiple types of client IT set-ups, and in this way
creates integration-flexibility. The joint develop-
ment of the platform across parent and start-up
company allows learning across the full portfolio
and allows accelerating by using the start-up com-
pany as test bed and the parent as reservoir with
potential.

B.2.2 Transformation domain
Transition approach: The transition approach
combines speed with time to mature. Rapid market
entry for the start-up is supported by the acquired
portfolio with investments that leverage partner-
ships. The current business in the parent company

is developed step by step to increase the level of
standardization, digitization and automation.

Business and IT change program: The start-up
company addresses the end state immediately by
installment of a new product strategy and plan-
ning organization. This organization starts with
the products from the acquisitions and further
develops this portfolio. A roadmap-based change
program is installed in the parent company that
addresses the digitization of the current portfo-
lio, controlled by newly appointed business area
leaders.

Business and IT work: The product planning
organization in the start-up company addresses
market opportunities that stem from innovation
ideas contributed from multiple sources including
the parent organization. Planning in the parent
company integrates regional planning into a sin-
gle roadmap. This implies seeding, fostering and
embracing regional initiatives that contribute to
a global digital platform and that develop appli-
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cations in line with strategic projections for the
various business areas.

Alignment and Matching attributes: The prod-
uct planning organization in the start-up company
selects new product initiatives for development
based upon market potential, and foundational
synergies in the overall portfolio. It creates an
approach that is market/portfolio balanced. The
product development also leverages the large reser-
voir of developments in the parent company. This
creates an approach that is synergy focused. The
roadmap-based change program in the parent com-
pany that lifts the current business step by step
prioritizes investments in those areas that are iden-
tified as strategic directions. A crucial criterion
here is that steps are only taken if the internal or-
ganization is ready and there is a clear client value.
This creates an approach that is readiness-enabled
and value-focused. The roadmap-based change
program aligns the current regional planning and
funding into a joint strategic planning model. This
creates an approach that is evolutionary, and glob-
ally directed.

B.2.3 Governance domain
Business and IT Control approach: The control
approach is a federated approach across parent and
start-up company, with transfer points on which
projects, services and products are handed over.

Business and IT Governance model: The gover-
nance model consists of multiple separate gover-
nance tracks with different control focus. Projects
are controlled regionally in the parent company,
services globally in the parent company, and prod-
ucts globally in the start-up company.

Business and IT Stakeholders: Stakeholder con-
trol is overall integrated through various control
bodies that are spread out across. The parent
company includes integrated portfolio manage-
ment across regions and global, an enterprise
architecture organization that guides and controls,
and specific regional boards that filter initiatives
with global potential. A central product board
is installed in the start-up company that governs
initiatives put forward as products.

Alignment and Matching attributes: The gov-
ernance model with multiple control scopes and
transition points has been designed to balance the
focus across the central versus regional perspec-
tive, the platform versus application perspective,
and projects/services versus product perspective.
It supports the different stages in the transforma-
tion already from day one, gives clear visibility
and equal rights to each, and bridges across them.
This creates an approach that is precisely focused,
transformation enabled. The integrated control
through stakeholders at various decision points
with local versus overall responsibilities creates
an overall-optimized and cohesive model.

B.2.4 Innovation domain
Business and IT differentiation approach: The
innovation approach adopted is a multi-sourced
approach with innovations originating from across
the full labor force, from organizational units, and
from corporate initiatives — across multiple time
horizons (short, near and longer term).

Business and IT Innovation program: An in-
novation framework has been developed that as-
sesses innovations that are proposed from different
sources through an integrated decision process,
with separate bodies that judge project, service
and product innovations. Several additional cor-
porate programs have been set up to explore other
possible innovation options

Business and IT Options: Innovation options
constitute a broad portfolio that covers internal pro-
posals, strategic partnerships with large vendors,
co creation with start-ups, hackathons, innovation
labs, joint ventures and take overs.

Alignment and Matching attributes: The in-
novation model that has been designed to gather
innovation ideas across the full labor force, em-
phasizes the envisioned role of the individual
employee. It results in a bottom-up, all-inclusive
focus. The additional mix of corporate programs
has been designed to experiment with different
formats, across the different horizons. It results
in experience-gaining approach that creates em-
powered forward thinking at corporate levels.
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B.2.5 Culture domain
Business and IT Value approach: The cultural
approach adopted is to embrace digital experiences
as a core value. The target is to mobilize the full
labor force around the digital journey and develop
in this way the new digital workforce of the future
bottom up.

Business and IT Behavior model: The required
digital expertise for the intended behavior is en-
abled through person focused online education,
and ongoing leadership communication. Organi-
zational embodiment is achieved by embedding
digital leadership in the various business areas and
installing technical competence networks around
clusters of technology.

Business and IT Attitudes Core attributes that
are required emphasize entrepreneurial skills, and
a culture of continuous learning.

Alignment and Matching attributes: The mo-
bilization of the full workforce around the digital
leverages the strong technical base of the engi-
neering profession and infuses the full portfolio
of projects with digital ambitions. It results in a
digital-focused, portfolio-wide culture. The de-
velopment of personal attitudes that emphasize
entrepreneurship and the culture of continuous
learning create immersive ownership and agile
adaptivity.

B.2.6 Horizontal alignment
Examples from horizontal domain alignments (not
shown in Fig. 4) include:

• Aligning production model and governance
model: both models use projects, services and
products as the overall portfolio to be man-
aged across parent and start-up companies, with
transfer points in the governance model used
for alignment on the boundaries.

• Aligning production model and transformation
model: product planning and roadmap-based
transition planning are disjunct transformation
models that have been selected to match the
immediate installment of a product planning
organization in the start-up company, and the

steps by step maturing of the project/service
production in the parent company.

B.3 Evaluation
After documenting the case instantiation, a two-
step evaluation process with the Chief Digital
Officer was performed. As a first step this Ap-
pendix B of the paper was presented for reading by
the CDO to get initial feedback. This resulted in
an initial set of comments that addressed complete-
ness, the extent to which the description was self
explanatory, and when to use the approach. Miss-
ing elements included the impact on the workforce
(extensions with digital skills for engineers and an
increased emphasis on software development), and
the deep expected impact on the financial model
(from hourly rate billing to license revenue). From
the feedback it was clear that a more extensive
interaction was required to convey the alignment
reasoning. As a second step therefore a workshop
was arranged to jointly discuss and agree the key
alignment dependencies. This resulted in a shared
and agreed understanding. It was noted that the
objective of the paper was not to present a method
to apply the approach. This observation has been
included in the Discussion section of the paper.

Workforce and financial model have been iden-
tified as potential areas for extension — that will
have to be included in a future second iteration
of the design of the artifacts with the following
options:

• Workforce could be integrated into the Cultural
domain that includes the behavioral model, with
personal values as construction elements. This
would require addition of skills and competence
areas. Alternatively, it could be integrated into
the production domain, considering employees
as human resources.

• Financial model could be integrated into the
production domain, considering the shift from
hourly rates-based revenue to license revenue
as a strategic objective. See also the Discussion
section for a potential cross sectional extension
using views to bundle similar aspects across
domains.
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C Examples of current artifact related
research

This appendix illustrates how representative ex-
amples of current research selected by each author
in their area of expertise to demonstrate cover-
age, can be classified according to the knowledge
model: basic insights into the existence of artifact
classes and relationships (Level 1), identifying
contextual patterns (Level 2), and understanding
foundational forces (Level 3). What the overview
demonstrates is that artifact related research is
being conducted at all levels of the knowledge
model, and that researchers will be able to pro-
vide actionable knowledge to practitioners (2nd

objective from Sect. 1), by organizing results of
alignment research into the proposed knowledge
model. However, what also surfaces is the lack of
epistemological grounding — the research design
is not wired into the knowledge need of practi-
tioners. Research results are isolated and do not
contribute to a systematic building of a body of
knowledge. The artifact focus is intuitive and not
explicit.

C.1 Selected examples for Production
domain

• Engineering perspective: research on the eco-
nomic trade-off between an artifact’s scope and
increased complexity (Winter 2011) provides
insights into explaining the bandwidth that a
production model’s resources will support ver-
sus their construction cost (Level 2 knowledge).

• Operations perspective: research on production
models (Ross et al. 2011) and business mod-
els (Osterwalder and Pigneur 2010) provides
insights into existence and categorization of dif-
ferent types of production models and essential
constituents of a business model (Level 1 knowl-
edge) and on how specific business model types
match specific contexts (Level 2 knowledge).
Henfridsson and Bygstad (2013) identify gener-
ative mechanisms that drive the development of
digital infrastructure (Level 2 knowledge). Gre-
gor (2009) identifies the theory of interpersonal
trust from the social sciences to explain how

trust is engendered in online communications
(Level 2 knowledge). .

• Strategic perspective: research on the resource-
based view of the firm (Bharadwaj 2000; Wern-
erfelt 1984) provides insight into the foundation
that unique combinations of resources create
for competitive advantage (Level 3 knowledge).

C.2 Selected examples for Transformation
domain

• Engineering perspective: practitioner meth-
ods (MSP 2023) backed up by research (Uhl
and Gollenia 2016) provide prescriptive insight
in how to engineer transformation programs
(Level 1 knowledge) in specific contexts (Level
2 knowledge).

• Operations perspective: research on types of
change landscapes such as simple, rugged or
dancing rugged (Tanriverdi et al. 2010), type of
change scopes such as routine, transitional and
foundational (Bruls et al. 2021) and types of
change frequency such as punctuated equilib-
rium (Sabherwal et al. 2001) provides insights
into existence and categorization of change situ-
ations (Level 1 knowledge) and their contextual
application (Level 2 knowledge).

• Strategic perspective: research on options
and value-based approaches to project port-
folio management (Jeffery and Leliveld 2004)
provides insights into explaining the relation-
ship between the operational management of a
transformation and strategic outcomes (Level 1
knowledge).

C.3 Selected examples for Governance
domain

• Engineering perspective: research on defining
organizational roles and stakeholder involve-
ment (Brown 1999; Rossouw and Van Vuuren
2003) provides insights into existence and cat-
egorization of stakeholder perspectives useful
for engineering governance models (Level 1
knowledge).
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• Operations perspective: research on assessing,
stimulating and monitoring compliance (CO-
BIT 2013; Foorthuis and Bos 2011; Weaver
et al. 1999) provides insight into existence and
categorization of compliance models used in
operational governance models (Level 1 knowl-
edge) and their match to specific contexts (Level
2 knowledge).

• Strategic perspective: research on alignment
modes and cultures (DiMaggio and Powell
1983; Meyer and Rowan 1977; Rossouw and
Van Vuuren 2003) provides insights into ex-
istence and categorization of governance ap-
proaches (Level 1 knowledge). Research on IT
Governance Mechanisms and Strategic Align-
ment (Wu et al. 2015) provides insights into
explaining how governance approaches affect
organizational performance (Level 2 knowl-
edge). Research on stakeholder perspectives
(Freeman 2010) provides insight into the founda-
tional drivers of governance approaches (Level
3 knowledge).

C.4 Selected examples for Innovation
domain

• Engineering perspective: research on innova-
tion typology and terminology (Garcia and
Calantone 2002; Rowley et al. 2011) provides
insights into existence and categorization of in-
novation building blocks (Level 1 knowledge).

• Operations perspective: research on technology
adoption (F. D. Davis 1989; Nill and Kemp
2009; Venkatesh and Davis 2000; Venkatesh
et al. 2003) provides insight into explaining
how new technologies are integrated into an
enterprise portfolio (Level 2 knowledge)

• Operations/Strategic perspective: research on
ways to manage innovations as a portfolio of
options (Kogut and Kulatilaka 2001; Math-
ews 2010) provides insight into how a strategy
should be created for controlling the adoption
of innovation (Level 2 knowledge).

• Strategic perspective: research on business
model innovation approaches (Giesen et al.

2007) provides insights into existence and cat-
egorization of adaptation scopes and innova-
tion strategies (Level 1 knowledge) and how
these match (Level 2 knowledge). Research on
the Knowledge based view of the firm (Grant
1996)provides insights into the foundational
forces (Level 3 knowledge).

C.5 Selected examples for Culture domain
• Engineering perspective: research on cultural

dimensions/values (Detert et al. 2000; Leidner
and Kayworth 2006; Quinn and Rohrbaugh
1983) provides insights into existence and cate-
gorization of the elements that cultural models
are constructed from (Level 1 knowledge).

• Operations perspective: research on cultural
types and differentiations (Kappos and Rivard
2008; Sackmann 1992) provides insight on
existence and categorization of different types
of cultural models (Level 1 knowledge) and their
contextual application (Level 2 knowledge)

• Strategic perspective: research on cultural
change, action and sense making techniques
(Leidner and Kayworth 2006; Perlow and
Weeks 2002; Swidler 1986) provide insights
into existence and categorizations of cultural
models as part of strategy (Level 1 knowledge).
Research on Norm and Attitude based theo-
ries rooted in the Social sciences (Leidner and
Kayworth 2006) provide insight into the foun-
dational forces (Level 3 knowledge).

C.6 Horizontal Linkages
Examples of research that links domain perspec-
tives include (Steenbergen 2011) that considers
the influence of culture on enterprise architecture
(relevant for the production domain), Quartel et
al. (2012) that link the architecture that shapes
the production systems and the portfolio of trans-
formation projects, and Tiwana and Konsynski
(2010) that consider the relationship between gov-
ernance and organizational architecture (covered
in the operating perspective in our categorization).

http://dx.doi.org/10.18417/emisa.20.1


International Journal of Conceptual Modeling
Vol. 20, No. 1 (2025). DOI:10.18417/emisa.20.1

38 Wiel Bruls, R. Winter, R. Foorthuis, M. Steenbergen, M. Lankhorst, B. Mommers, S. Brinkkemper

D Expert Validation

To further validate our approach, we conducted
interviews with six experts. The approach was
presented in video calls using a 10 slide summary
presentation, explaining the shortcomings of ex-
isting research, the proposed shift in approach, an
explanation of each artifact, and a summary of
the main characteristics differentiating these from
those of the SAM-based and EA-based approach.
Three evaluation questions were included. The
first requested experts to identify both positive
and negative aspects of artifacts on the two key
utility criteria (Prat et al. 2015) usefulness and
ease of use (see Sect. 2). Although we did not
explicitly request feedback on the artifact structure
(simplicity, completeness, and consistency), many
interviewees commented on these as well. The
second question presented interviewees with the
two core objectives of the paper included in Sect. 1
and requested them to quantify the extent to which
we achieved these on a scale of 1 to 5. The third
question requested interviewees to reflect on gaps
and recommendations for next design iterations.

Interviewees were hand-picked by authors en-
suring no conflicts of interest. This resulted in
two academic researchers (with interests in en-
terprise architecture and its practical application,
and information systems evolution) and four prac-
titioners (with roles ranging from strategy consult-
ing through enterprise architecture to enterprise
engineering — in house, as a consultant, or an
independent owner). Researchers had affinity with
practice, and vice versa. Two of the practitioners
were published academic authors as well. In ad-
dition to their own introduction in the interview,
Linkedin profiles were used to determine the inter-
viewees role/function, industry, years in IT, and
BITA related expertise (see Tab. 7). Interviews
were recorded, with two authors present (with
the lead author present in each interview), and
minutes drawn from these shared with all authors.
Highlights included in the paper were extracted by
the lead author and validated for their significance
by the second interviewer.

Most interviewees (1- 4, 6) were able to quickly
relate to the approach and artifacts proposed, with
an incidental misinterpretation that could be cor-
rected easily (for example interpreting the knowl-
edge model as a maturity model). Three intervie-
wees (1, 2, 6) had positive outlooks on all aspects
being questioned — with minor caveats — result-
ing in above average scores. Two interviewees (3,
4) emphasized that although the research view was
useful, the translation into a practical approach
suitable for practitioners was insufficient. This
resulted in above average scores on the researcher
perspective and (below) average scores on the
practitioner perspective. In case of one intervie-
wee (5), a practitioner with expertise in enterprise
engineering and research interest in complex adap-
tive systems and anti-fragile systems, there was a
deep disconnect on all three artifacts that could not
be remedied in the interview. Models were ques-
tioned at length on their structure and compared to
other known models on structure and appearance,
examples of how they should be applied did not
resonate. This resulted in below average scores
on question 2.

D.1 Interview summary
Tab. 7 summarizes interviewee profiles, scores on
Question 2, and some typical comments during the
interview. Responses to Question 3 identified the
following areas for improvement (between paren-
theses the number interviewees that identified it).
The complexity of the approach (5) was deemed
necessary, but caveats were raised to balance the
detail with the required oversight, and position it
with the right user population that could interpret
the results without blindly following it. Guidance
to practitioners (3) and presentation techniques
were judged as insufficient, and development of
a clear methodology with a process of steps and
instructions considered mandatory. Some form
of quantification (3) was deemed necessary. This
could either take the form of an assessment of the
value realized by the strategy to compare it with
other routes, or — more difficult — as the dif-
ferential contributions that alignment efforts can
make for a certain strategy. A clear specification
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No Profile Score
(prac-
tice)

Score
(re-
search)

Typical Comments

1 Strategy consultant 25+ years of experi-
ence at global service provider. Pub-
lished academic author on business
model innovation and actionable archi-
tecture.

4 4 “actionability drives translating strategy into opera-
tions”, “domains are manageable chunks that contain
the right contents”, “balance oversight with complex-
ity”, “users will need training”.

2 Enterprise architect 10+years of EA ex-
perience in house in local, regional and
global companies (healthcare, insurance,
food and beverage). With considerable
knowledge of academic research.

4 –1 “domain model would really help to structure the
analysis through better mapping and segmentation”,
“alignment chains allow to zoom in”, “current re-
search is not in useful format; the knowledge model
would fix that”, “would use it as a tool not as a com-
munication vehicle”

3 Enterprise architect consultant 20+
years of EA experience in public and fi-
nance. Published academic book author,
managing director of small regional ar-
chitecture company.

1–2 4–5 “contains a lot of potential value”, “foundations are
probably solid”, “culture is an aspect, yes, but does
it warrant a domain?”, “a metamodel, very abstract”,
“difficult to apply”, “translation into practice needs
work”

4 Professor at university, 30+ years of ex-
perience in academical research, with
side steps in joint industry research. Fo-
cus on enterprise architecture and its
applications in practice

3 5 “clear theoretical foundation”, “framework is very
correct”, “clear intent of reuse”, “enhances communi-
cation”, “practitioners need very concrete guidelines”,
“otherwise wouldn’t know where to start”

5 Enterprise engineer, 5+ years of experi-
ence in analysis, 5+ in solution architec-
ture, and 2 + in enterprise architecture.
Broad interest in models, and expertise
in complex adaptive systems and anti-
fragile systems

2 2 “advantage of SAM is that everybody knows it”, “not
in love with the BITA approach”, “models raise red
flags, difficult to say why”, “matrix approach is really
limited for something as complex as this”, “why
add engineering layer, and not tactical”, “why not
use other models, e. g. Complex Adaptive Systems
model”, “no expert in knowledge based work, cannot
comment on knowledge model”

6 Professor at university — 30+ years of
experience in academical research with
side steps in industry consulting. Focus
on models, architecture description, and
evolving information systems

4 – 52 3 “will improve alignment efficiency and effective-
ness”, “actionable findings should not be blindly
followed”, “focus on causality and coarse grained
view is preferred to detailed prescriptive guidance
in architecture methods”, “add heuristics as useful
knowledge”, “not only analytical but also social stake-
holder aspects”, “this was what EA was meant to
achieve”, “framework itself should be subject to fur-
ther research (e. g. completeness of horizontal axis,
and knowledge formats)”, “do we need a meta view
that splits into alignment based on causal insights,
and prescriptive architecture”, “actionable findings
for practitioners is a broader design science topic —
really interesting”

1 being a practitioner, the subject did not want to claim authority on this
2 Score was described as ‘positive’, but the scale too detailed to decide for 4 or 5, given the evaluation time available

Table 7: Expert interviews: interviewee profiles, scores and typical comments
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was deemed necessary with follow-on work on
the framework itself (3). This included: integra-
tion with EA, completeness of the domain model,
forms in which the logic in the knowledge model
becomes available (causal, heuristics, prescrip-
tive). Finance was identified as a potential new
domain (2) because of the considerable impact of
changes (for example the shift of Profit and Loss
responsibility from a central to a regional unit).

D.2 Assessment of comments and
recommendations

The overall complexity of the approach for particu-
larly practitioners requires attention. This implies
that part of the follow-on research will need to
differentiate between the form in which research
considers the alignment space, and how results are
to be incorporated into the methods and compe-
tencies of practitioners. As an example, consider
the notation style used in Appendix B. Where
this produces a distinct and condensed summary,
evaluation with the CDO required much more
elaborate explanations in a workshop setting. And
the examples include in Tab. 5 and Tab. 6 illus-
trate the typical textual argumentative style that
enterprise decision makers are used to, rather than
the visualizations in models used in Appendix B.

The recommendation to consider approaches to
quantification and the observation that EA has an
alignment purpose, emphasize the required posi-
tioning of the new conceptualization between both
the SAM-based and the EA-based approach. Fi-
nance as a separate domain also had been raised by
the CDO when reviewing the case of Appendix B.
It plays a substantial role in for examples business
models as well (Osterwalder and Pigneur 2010).
Other suggestions for extensions such as adding
a social and institutional perspective versus the
current analytical focus, and different representa-
tions and sources of knowledge (causal, heuristics,
procedural), emphasize the follow on work that is
needed on the framework itself.

Finally it was clear that the full specification
of the models needed further work. Certainly for

expert 5 they were not obvious, but also other in-
terviewees and anonymous reviewers emphasized
the required careful detailing.

D.3 Follow up

Results of the expert interviews have been used as
follows. In a separate design iteration, the spec-
ification has been further detailed to the version
that is now in the paper. Domain definitions and
their intended usage have been refined, and the
alignment artifact specification detailed. Options
for integration with SAM-based and EA-based
approaches had already been developed but were
not presented in the interview; they have been
further strengthened in the same design iteration
to the version that is now included in the Discus-
sion. Other observations have been integrated
into the discussion of weaknesses and as items
for follow on design work. They are included and
cross-referenced in the relevant subsections of the
Discussion section. Scores on question 2 are used
as evidence corroborating the two propositions on
the approach. This is described in the Research
method section, and discussed in the Evaluation
section.
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