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Abstract. As organizations are becoming more complex, Enterprise Archi-
tecture (EA) serves as an important means to align the strategy with the oper-
ations and to achieve business/IT (i.e., Information Technology) alignment.
Although numerous approaches have been designed for large enterprises, little
EA research was oriented towards small- and medium-sized enterprises (SMEs).
However, both organizational types are fundamentally different and require a
tailored approach. Therefore, CHOOSE was designed as an EA approach that is
in accordance with the needs of SMEs. By performing a case study in the
department of a large enterprise, this paper aims to investigate how CHOOSE
can be used outside its original context. More specifically, it will be examined
how the metamodel and modeling method could be extended to deliver an
overview and valuable insights about a complex business reality. To realize this,
potential solutions for the encountered issues are formulated and evaluated by
the involved business stakeholders.
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1 Introduction

EA is a crucial aspect to manage the complexity of an organization by using a coherent
whole of principles, methods, and models that offer a holistic view on the design and
realization of the enterprise’s organizational structure, business processes, information
systems, and infrastructure [1, 2]. This holistic view of the enterprise is considered as
the (end) product of an EA approach, which could be used as a communication device
among the various stakeholders of a company [2]. Furthermore, EA facilitates the
realization of business/IT alignment as it provides insights in how to derive value by
keeping information system requirements in line with the business needs [3, 4].

EA has become a fairly mature domain when it comes to large enterprises, but it
neglected SMEs for a long time [5]. As a result, SMEs perceive most existing EA
techniques as being complex and over-engineered [6]. Consequently, EA models are
hard to understand and thus are inefficient as a communication instrument or as a
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support for the strategic reasoning process. This difference in perception is not sur-
prising as SMEs and large enterprises conduct business in a fundamentally different
fashion [7]. Indeed, SMEs are confronted with problems concerning lack of structure
and overview [8]. In contrast, most large enterprises have elaborate organizational
structures, documented in the form of an organigram. However, large enterprises cope
with problems concerning complexity, which is the result of increasingly complex IT
systems and of the globalization in the expanding market space. Moreover, knowledge
is less centralized within large enterprises as they have resources for consulting aid in a
full scale implementation [9]. Consequently, SMEs require a different approach than
the existing EA techniques. Therefore, the CHOOSE approach was specifically
designed to bring EA towards SMEs [8].

Nevertheless, the operations department of KBC Asset Management (KBC AM), a
Belgian bank, showed interest in CHOOSE for a strategy-operations alignment process.
As KBC AM does not qualify as an SME, CHOOSE may not be suitable in this
context. Furthermore, there is no such thing as a “one size fits all” technique. Initial
tests with the CHOOSE approach in the operations department yielded a complex
model, which was hard to understand and thus not ideal for communication. Therefore,
adaptations were needed to make the complex matter clear and useful.

The goal of this research is to investigate how CHOOSE can be used in the
operations department of KBC AM. Using CHOOSE out of its intended context can
yield valuable insights to make the metamodel and modeling method more robust and
to increase its potential for a wider applicability in large enterprises. This includes an
analysis about how the metamodel can be extended to be usable in the search for
alignment and communication and to deliver a clear overview in a complex matter for
management. Furthermore, the supporting method is discussed and compared with the
existing CHOOSE modeling method.

The paper is structured as follows. In Sect. 2, the EA approach CHOOSE is briefly
explained. The research methodology (Sect. 3) guides the execution of the case study in
Sect. 4. Section 5 presents the insights of this case study, which result in extensions to
the metamodel and modeling method of the CHOOSE approach. Finally, Sect. 6
provides the conclusions and suggestions for future research.

2 CHOOSE Approach

CHOOSE is an acronym for ‘keep Control, by means of a Holistic Overview, based on
Objectives and kept Simple, of your Enterprise’. In other words, this EA approach
wants to control the complexity of an SME by offering a holistic overview of its
essential organizational elements, such as the corporate strategy, the business pro-
cesses, the information systems, and IT systems [10]. Furthermore, this approach takes
into account the specific characteristics and attributes of SMEs by adhering to six
requirements for the adoption and successful use of IT in SMEs [10]: (i) the approach
should enable SMEs to work in a time-efficient manner on strategic issues, (ii) a person
with limited IT skills should be able to apply the approach, (iii) it should be possible to
apply the approach with little assistance of external experts, (iv) the approach should
enable to make descriptions of the processes in the company, (v) the CEO must be

342 D. De Clercq et al.



involved in the approach, and (vi) the expected revenues of the approach must exceed
the expected costs and risks. Consequently, the application of the CHOOSE approach
will result in an EA model, which is understandable and adaptable by non-experts in an
SME. Therefore, the approach was explicitly designed based on simplicity, which
supports the communication between the various stakeholders [1] and is key in con-
trolling the complexity of an organization [10].

The CHOOSE approach consists of a metamodel, a modeling method and tool
support. The metamodel development was guided by requirements to enable SMEs to
create simple, but comprehensive models of their enterprise [8]. The model presents a
holistic overview of the organization by using elements of the business, information,
and technology EA perspectives [11]. The metamodel (see Fig. 1) consists of elements
that address four dimensions: (i) strategic goals (i.e., yellow color), (ii) actors (i.e., red
color), (iii) operations (i.e., purple color) and (iv) objects (i.e., green color).

The CHOOSE modeling method consists of a six-stage roadmap, supported by a
three-step interview-method and two-fold stop criteria for each dimension [12]. The
roadmap guides the construction of a CHOOSE model and is built around two
frameworks: (i) the Balanced ScoreCard (BSC) [13] and (ii) Porter’s value chain [14].
It starts with defining high-level goals for each of the four BSC dimensions. In a second
step, these goals are broke down to lower-level objectives by using why-how ques-
tioning [7]. Thereafter, the actor, operation and object dimensions are added to the
model. The interview-method describes best practices to structure interviews with
stakeholders, while the stop criteria delineate when a model is complete. Tool support
is the last element of the CHOOSE approach, which has already been developed for
different platforms (e.g., see [15–17]). These software tools are a crucial element in the

Fig. 1. CHOOSE metamodel [8] (Color figure online)
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process of bringing EA towards SMEs, as it lowers the threshold and increases the rate
of adoption [12].

3 Methodology

This research is situated in the field of Information Systems, which is concerned with
the interaction between social and technical issues. In other words, the emphasis is put
on the link between human and social aspects within an organizational setting and the
hardware and data aspects of IT [18]. Qualitative case study research was used as
Information Systems research strategy to describe the organizational phenomena in its
natural setting and to grasp the complexity of this setting. This included the use of
interviews as the main method for obtaining information. Nevertheless, other data
collection methods were used to increase the reliability of the data (i.e., physical
artifacts, documentation and archival records) [19]. As the only way to access this
information is trough social constructs (e.g., language), an interpretive perspective was
adopted in this research. This perspective is often chosen in the Information Systems
field to capture human interpretations concerning computer-based information systems
in a business context [20].

An outside observer performed the case study. In this way, business people could
freely express their opinions with a limited external influence on the situation [20]. The
main disadvantage of this choice is trust, which can result in less access to sensitive
information. However, a non-disclosure-agreement solved this trust issue in practice.
Interview rounds were held with the CHOOSE architect and two other business
stakeholders, who were involved in the project. Although the people in the operations
department are dealing with conceptual modeling on a day-to-day basis, they were
novices when it comes to EA modeling.

The first round of interviews resulted in a list of issues encountered by KBC AM
concerning the metamodel. This list was prioritized by a single-criterion AHP process
[21] and the issues were subsequently tackled by a review of relevant literature. This
resulted in a list of possible solutions, which were evaluated according to the design
principles of Paige et al. [22] to ensure consistency with the original design principles
of the CHOOSE modeling language. In this respect, the relevant criteria are simplicity
(i.e., no unnecessary complexity is introduced), uniqueness (i.e., no redundant or
overlapping features), and consistency (i.e., language features meet design goals). This
provided input for a second interview round, during which the involved business
people qualitatively evaluated the proposed improvements. This evaluation was per-
formed based on two criteria, which were considered as important by the stakeholders
in the business context: (i) ‘added value’ and (ii) ‘time efficiency’.

In the first interview, the method that was used in practice was also explained. This
ad-hoc method stands far from the existing CHOOSE modeling method, but enabled us
to derive some shortcomings and promising elements. Although not explicitly evalu-
ated, this analysis can provide a starting point to guide the further application of
CHOOSE in large organizations.
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4 Case Study

4.1 General

KBC Bank, which was founded in 1998, is a subsidiary of KBC group NV through a
series of mergers and acquisitions since 2005 [23]. By 2015, the group is the 18th

largest bank insurer in Europe with main markets in Belgium and Eastern Europe.
KBC AM is one of three subsidiaries of KBC group NV, which is mainly

responsible for the management of the investment portfolios, giving investment advice
and other general activities [23]. The activities are geographically dispersed in Bel-
gium, Luxemburg, Ireland, Czech Republic and Slovakia. The office in Brussels houses
the general activities, such as operations, database management and architecture. This
operations department does not manage portfolios itself, which is the job of the
competence centers. Each center is specialized in a certain type of product and disposes
of the appropriate supporting technology. The office in Brussels employs approxi-
mately 300 people and qualifies as a large organization according to the European
definition of SMEs [24]. In addition, the banking industry places some specific
demands on the architecture, coming from the BASEL II norms [1].

4.2 Project Description

The project was conducted in the operations department of the KBC AM subsidiary to
realize two main goals: (i) creating an entrepreneurial mindset and (ii) strategy-opera-
tions alignment. The first goal included motivating the personnel to be entrepreneurs
and to undertake initiatives. This was considered difficult in a static operations envi-
ronment as resistance to change could be expected. For the second objective, it was
preferable that the undertaken initiatives are aligned with the defined corporate and
operations strategy. Therefore, it was important to explain the workforce how their
daily activities contribute to the fulfillment of the strategy. This objective is closely
related to the main purpose of EA as proposed by Lankhorst [1]: “Translating the goals
into concrete changes to the daily operations of the company is where EA comes into
play”. The choice for an appropriate EA approach was guided by the belief that
simplicity was key in this project, in order to enable a clear communication with the
workforce. Consequently, CHOOSE’s focus on simplicity and easiness-to-use made it
a suitable alternative [8].

The operations department had two distinct applications in mind for the CHOOSE
approach:

• Gap analysis: the definition of a to-be model, starting from the as-is model. The
to-be model is constructed by omitting existing elements and introducing new
elements in the as-is model. Comparing these two versions should result in the
identification of discrepancies or redundancies.

• Impact analysis: investigating the impact of changes (e.g., omitting an existing or
adding a new goal) on the other elements in the EA (e.g., employees, IT systems,
business processes, etc.). During the interviews, the impact analysis was focused on
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‘introducing a new product’ because of the rapidly changing market conditions and
the shortening life cycle of banking products.

5 CHOOSE Refinements

5.1 General

The initial CHOOSE modeling efforts yielded a complex model, which prevented to
offer a clear overview of the enterprise. In this context, the main issue was the dia-
grammatic complexity (i.e., too many model elements and relations between them)
[25], which reduces cognitive efficiency and the usability of the model as a tool for
strategic reasoning.

To solve this problem, it was decided to use modularization (i.e., one model for
each of the three departments) to decrease the number of elements displayed in a
certain model. This should lead to an easier and faster understanding of the underlying
content. This is particularly useful for novice users, who have more difficulties of
coping with complexity than experts [26]. However, as this approach considers sepa-
rate parts of the organization, the holistic overview may get lost. This is important as it
is a major advantage of the CHOOSE approach [8]. Therefore, modularization is
ideally included in the software tool to enable an easy switch between the complete
model and specific departmental views.

Furthermore, it was not necessary to focus on all CHOOSE dimensions in the
model. In this respect, viewpoints provide a means to focus on certain aspects of an
architectural model [25]. The choice of these aspects is dependent on the stakeholder
with whom communication takes place [1]. In the alignment project, the developed
viewpoint focused on the goal dimension of the CHOOSE approach to support the
communication with the employees. This allowed to illustrate how individual objec-
tives contribute to the high-level goals and key performance indicators (KPIs). Due to
confidentiality restrictions, it is however not possible to show this viewpoint here.

5.2 Metamodel

Issues and Solutions. During the interviews, we identified eight issues regarding the
CHOOSE metamodel. In Table 1, these issues are ranked according to their impor-
tance, which was determined by using a single-criterion AHP procedure [21]. In the
next paragraphs, solutions are formulated for each problem and an alternative is chosen
according to the relevant design principles of Paige et al. [22] (i.e., simplicity,
uniqueness, and consistency). Afterwards, these solutions are evaluated by the business
stakeholders, who were involved in the case study.

Issue 1: Neutral for Positional Changes. The most important problem was expressed
by the CHOOSE architect as: “In a large enterprise, people often change seats. The
metamodel should be neutral for this, to guarantee maintainability”. ‘The seats’
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resemble functions, modeled as a Role construct that is performed by a Human Actor
(see Fig. 1). People change functions quite often, but the content of these functions
does not. Thus, the Role construct should be modeled independently from the Human
Actor construct. Due to extra constraints, this was not possible when building
CHOOSE models.

A potential solution is to use the Role construct, without specifying the Human
Actor that performs this Role. In this way, the model content will not be affected when
people are changing seats. Other solutions could be suggested, but this solution was
preferred based on the uniqueness principle.

Issue 2: Department Dimension. It is possible to model business units in CHOOSE, but
at KBC AM they felt the need to model actors on different levels of granularity to
express their organizational structure (i.e., the different departments that are part the
organization) in the model.

Potential solutions are:

• Introduce an extra metamodel element, Department, as specialization of the Actor
class. Consequently, the different business units, which are defined in the Division
relation, make up such a department.

• Introduce a Department attribute for the aggregation relation Division. By doing
this, queries should be able to show the different departments.

• Make a model for each department separately.

In this case, the second option was chosen, as the explicit purpose of the Division
relation is to model the organizational structure. This coincides with the uniqueness and
simplicity principle.

Issue 3: Gap Analysis. As mentioned above (cfr., Sect. 4.2), a preferred application of
the CHOOSE approach was the execution of a gap analysis between a to-be and an
as-is model. For the goal dimension, this was realized by modeling the to-be goals as
OR-refinements. All other elements, which are related to these goals, would represent
the to-be model. Nevertheless, the application of a gap analysis should start from the
as-is model and should include all CHOOSE dimensions.

Potential solutions are:

• Develop separate models for the as-is and to-be situation, starting from identical
elements.

• Use AND-refinements and OR-refinements for all CHOOSE dimensions (as for the
obstacles in the KAOS metamodel [27]).

• Use specific symbols for the to-be elements and relations.

Table 1. Prioritized list of issues regarding the CHOOSE metamodel.

Issue Description Issue Description

1 Neutral for positional changes 5 Complex IT structures
2 Department dimension 6 Terminology
3 Gap analysis 7 National dimension
4 Capacity measures 8 Process flows
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• Introduce gap and plateau constructs as in the implementation & migration exten-
sion of ArchiMate [28]. While the first construct can be used to model to-be
elements, the latter denotes stable as-is elements of the EA.

Developing a to-be model comes down to introducing a new element or deleting an
existing element in the as-is model, which results in a new set of relations in the model.
Thus, a specific symbol for these new elements and relations could solve the experi-
enced issue. By introducing this symbol as an attribute to the elements and relations in
the CHOOSE metamodel (e.g., an attribute: Model = {as-is, to-be, as-is and to-be}, the
to-be model can be constructed and saved starting from the as-is. Furthermore, the use
of separate models is not desirable because this would lead to extensive time con-
sumption. Moreover, option 2 and 4 would imply introducing new elements to the
metamodel. Consequently, we have opted for the third solution based on the simplicity
and consistency principles.

Issue 4: Capacity Measures. This issue is related to the impact analysis, during which
the introduction of a new product was investigated (cfr., Sect. 4.2). In this case, the
impact on the available capacity should become visible. However, capacity measures
are missing in the current version of the CHOOSE metamodel. As this type of changes
may impact the whole organization, a decision should be taken about where to intro-
duce these capacity attributes (e.g., employee workload constraints).

Potential solutions are:

• Adding attributes to the Role construct. A first attribute denotes the Maximal
Available Capacity and the second attribute expresses the Remaining Free Capacity
for a certain Role.

• To obtain a lower-level view, the attributes that are described above could be placed
on the Performance link between an Actor and an Operation.

• Operations may have capacity constraints, thus adding the relevant attributes to the
Input and Output relations have to be considered.

The second and third option would result in a larger number of model elements,
which increases the diagrammatic complexity. Based on the simplicity and uniqueness
principle, the first alternative was proposed here.

Issue 5: Complex IT Structures. Doubts were raised about the ability of CHOOSE to
model extensive and complex IT structures. Indeed, it should be able to model how the
functionalities of different IT components in the organization are linked. As CHOOSE
primarily focuses on the business layer, this aspect could be elaborated more.

Potential solutions are:

• Further elaborate the Object construct to enable the modeling of complex IT
structures.

• Establish a link with more specialized EA approaches (e.g., ArchiMate [28]).

Based on the separation of concerns, we have opted for the second alternative. This
enables to restrict the complexity of the CHOOSE approach [29]. This integration was
also suggested in [8].
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Issue 6: Terminology. Although the involved business stakeholders are dealing with
conceptual modeling on a day-to-day basis, they struggled with the CHOOSE termi-
nology as the project was executed. Furthermore, the CHOOSE architect needed to
develop extensive knowledge to develop the model, which was an unexpected hurdle to
overcome when starting modeling.

Potential solutions are:

• Only include metamodel concepts that directly relate to the business.
• Develop the CHOOSE model with the external help of an expert/consultant.
• Build an entry-level approach by using a modeling language dialect especially

designed for novice users
• Explain the definitions of the elements of CHOOSE as a first step in the modeling

method.

Based on the consistency and simplicity principle, the last alternative was preferred
here. This has also been discussed in [8]. Although the use of an expert/consultant
conflicts with the original orientation towards SMEs [10], large enterprises are
expected to have more resources available for EA. Therefore, option 2 could also be a
solution.

Issue 7: National Dimension. Geographical dispersion is an aspect that is typically
associated with large enterprises rather than with SMEs. This aspect was not yet present
in the metamodel.

Potential solutions are:

• The introduction of a Location construct that is linked with the other metamodel
constructs.

• Add optional Location attribute to Actor, Operations and/or Objects. For larger
enterprises, Goals typically do not change over national boundaries.

Based on the simplicity principle, the second alternative was preferred. Indeed, this
solution enables the modeler to decide which elements of the metamodel should have
this attribute. For this specific case, the Location attribute was only used for Actors and
Objects, as the relevant Operations differ across national boundaries.

Issue 8: Link with Process Flows. Modeling process flows is not possible in CHOOSE.
This is a deliberate choice as this aspect is adopted by process modeling languages
(e.g., BPMN [30]). This clear separation of concerns preserves the simplicity of the
CHOOSE approach [29]. A possible solution for this issue includes a consistent
naming of actors who perform the same activity in process and CHOOSE models. By
using appropriate references, this enables to integrate the information about a certain
element in both models.

Evaluation. The qualitative evaluation of the proposed solutions was done by the
business stakeholders and is based on the criteria they valued important: (i) added value
and (ii) time efficiency. This ensured an evaluation of the proposed solutions in the
relevant case study context.

Issue 1: Neutral for Positional Changes. Modeling the names of the individual
employees was not considered as relevant for this case study but was nevertheless
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imposed during the project. As this aspect created problems, only using the Role
construct could allow neutrality in the models.

Issue 2: Department Dimension. Being able to create a hierarchy of the different
business units was perceived as an important aspect for the clarity of the organizational
structure.

Issue 3: Gap Analysis. During the interview, the use of an extra symbol to identify the
changes between as-is and to-be models was preferred. In addition, the suggestion of an
extra highlighting functionality aroused enthusiasm (i.e., when selecting a certain
element or relation in the model, this functionality highlights every connected element).
The research in [31] shows that this functionality increases the perceived usefulness of
a model, which could further facilitate the gap analysis.

Issue 4: Capacity Measures. The capacity measures were considered as relevant for the
Actor/Role construct, because capacity is measured in FTEs at KBC AM. Introducing
more detail on the Performance relation would ask more time and add less value as this
level of detail is only consulted when capacity problems arise. Although it could be
useful in a production environment, the measure on the Input and Output relation of the
Operation construct is not very useful in a service industry. This is mainly because
these Input and Output relations are perceived as vaguer in the context of KBC and can
vary according to the situation.

Issue 5: Complex IT Structures. Establishing a link with specialized EA approaches
scored highest on both criteria as it allows the integration of both business and IT
perspectives. During the project, it was noticed that there is a considerable gap between
both worlds. IT employees were primarily oriented towards the object dimension of
CHOOSE and experienced problems to implement their ideas about complex IT
structures. Business-minded employees focused on the other dimensions and largely
neglected IT structures. Consequently, the integration of CHOOSE with a more
IT-oriented EA approach was considered as an indispensable aspect.

Issue 6: Terminology. The use of an entry-level metamodel was perceived as the best
option with respect to the timesaving criterion. Besides this, it was believed that hiring
a consultant would add the most value to the EA modeling. The suggestion of
explaining the definitions was deemed interesting but time-consuming. Due to the
higher availability of resources in contrast to SMEs, a combination of these options
(e.g., the combined use of an expert and a supporting explanation of the definitions)
was also seen as a feasible solution.

Issue 7: National dimension. As the location of most departments is included in their
description (e.g., operations department Belgium), it was preferred to model the
national dimension by means of an attribute to the relevant actors.

Issue 8: Process Flows. The functionality of developing references with related process
models was conceived as a value-adding aspect. However, doubts were raised about the
time that is needed to establish this integration.
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5.3 Modeling Method

Ad-hoc Modeling Method. The project in the operations department was constructed
in an ad-hoc fashion, without following the documented CHOOSE method. However,
certain elements were applied similarly and other elements were added. Therefore, we
first explain the alternative method that was applied during this project. Afterwards,
possible additions to the existing CHOOSE method are presented. This contributes to
the robustness of the CHOOSE method for a wider applicability in large organizations.

Step 1: Defining Strategy. The operations department of KBC AM was lacking a clear
functional strategy to support the general strategy of KBC AM. However, conformity
between both strategies is important to align all future initiatives with the overarching
strategy. Therefore, the COO and the operations board, which consisted of the heads of the
three departments (i.e., back-office, front-office, and architecture-processes-technology),
defined a suitable strategy, vision, mission and KPIs (i.e., to make the goals measurable).
A second aspect was adapting the employee mindset towards the entrepreneurial idea.
This step lasted approximately six months to overcome the resistance to change.

Step 2: Model Building. After defining the operations strategy and its communication
towards the employees, the EA model was designed. Each department head organized
workshops with their team members to define the relevant actors, objects, and strategic
goals. Afterwards, the goal tree was modeled and linked with the important KPIs
defined in step 1. During this phase, differences in the interpretation of definitions by
employees were noticed. This problem was resolved by a clarification of the keywords
by the operations board. As the development of well-defined constructs is important for
the success of the knowledge work of a team, the issue should be further elaborated in
the future [32].

Step 3: Elaboration. The EA model of the previous step resulted in a tangle of rela-
tions, which prevented clear insights. Therefore, the decision was made to concentrate
on the goal dimension of CHOOSE as this aspect was the most relevant for the project.
Furthermore, additional steps were needed to make the complex matter useful and
clear, which enables to think about strategy alignment. The biggest decrease in com-
plexity was the result of breaking the single goal tree down into more manageable
parts, one for each department. This significantly decreased the number of model
elements and the resulting visual complexity [25].

Step 4: Analysis. Once the model was clearly understandable, the analysis could start.
Most insights were generated by reasoning about strategic issues. More specifically, by
linking the goal tree with the KPIs from step 1, it was noticed in the CHOOSE model
that some Goals functioned as a crossroad with a considerable higher number of paths
passing through. These were named ‘gateways’ and underlying managerial levers were
defined to obtain more detailed insights. The second part of the analysis was done by
the management team, who clustered the goals according to their relevance. It was
remarkable that these clusters resembled the categories of the BSC. This was inter-
preted as a signal that the analysis was performed in the right way. A third aspect of the
analysis was performed because the enterprise architect noticed that some activities did
not link to the highest-level goals. These activities were mainly situated in the Legal

Simplicity is not Simple: How Business Architecture 351



and Reporting business and coincide with the BASEL II norms, which are specific for
the banking industry.

Step 5: Implementation. Using the identified clusters of gateways as a starting point, the
department heads organized workshops with their employees. During these workshops,
plans for future actions were defined with matching KPIs. The importance of the
communication aspect for EA arose in this phase. Indeed, communicating the model
with the employees offered the possibility of coupling daily activities with goals and
according KPIs, up until the high-level goals from step 1. In this context, the model had
to offer a clear overview of the EA, which was achieved by the use of viewpoints (cfr.,
Sect. 5.1).

Step 6: Follow-up. The follow-up of this project is essential to keep the EA model a
living document. This happens monthly at management level and yearly for the
employees.

Additions to CHOOSE Method. In step 1, the operations board started with the
definition of a strategy, vision, mission and the coinciding high-level goals. This step
was performed as suggested by Kaplan and Norton, who argue that it is easier to start
with the strategy/mission/vision of the organization, before formulating KPIs in the
four areas of the BSC [13]. This could be a valuable addition to the roadmap of the
CHOOSE Method.

In contrast with CHOOSE, building the goal tree in step 2 happened in a bottom-up
manner, instead of the suggested top-down approach where the highest-level goals in
each of the four BSC dimensions are further operationalized. The rationale behind this
choice was to ensure a bigger involvement of the employees. A third remarkable aspect
was the different interpretation of the definitions. These definitions should be aligned at
the start of the project to ensure the development of a strong knowledge domain. The
architect also mentioned that some terminology was complicated for novice users. As
already suggested by Bernaert et al. [8], a first explanatory step to clarify the main
CHOOSE concepts could be a useful addition to the modeling method. Moreover, the
architect experienced the input phase as being very time consuming. To save time, it
was suggested to automatically introduce existing models (e.g., organigrams) in the
software tool. As this suggestion is related to the development of appropriate tool
support, it only indirectly affects the CHOOSE modeling method.

In the analysis phase (i.e., step 4), the strategic thinking process lead to valuable
insights in the form of gateways and managerial levers. Although the method was dif-
ferent, this process is still based on the original CHOOSE metamodel. However, finding
the gateways in an automated fashion (e.g., by the formulation of appropriate queries),
could increase the efficiency and usability of CHOOSE for this case study. Nevertheless, it
is expected that this analysis is specific to the case study project. Consequently, adding
these queries is not suggested as an extension to the existing method.

A final remark was that the process happened not strictly linear, but in an iterative
manner. In other words, it is important to provide the flexibility to users to iteratively
apply the different steps of the modeling method.
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5.4 Summary

Possible extensions of the metamodel (see Fig. 1) are threefold: (i) special symbols to
differentiate between as-is and to-be model elements, (ii) capacity measures on the
Actor construct, and (iii) nationality attributes on the metamodel elements. Further-
more, the case study led to the suggestion of two extra functionalities (i.e., based on
issue 3 and 8), which could be also included in the existing tool support. Concerning
the modeling method, starting with the development of a mission, vision, and strategy
and the upfront explanation of the CHOOSE concepts could be valuable additions.

6 Conclusion and Future Research

The CHOOSE approach, originally designed for SMEs, was applied in the KBC AM
operations department for an operations-strategy alignment project. It can be concluded
that by a minimal extension of the metamodel, we would be able to model the real-life
business situation of this large organization. During the execution of the ad-hoc
modeling method, the discovery of gateways illustrated the ability of CHOOSE to
generate insights trough a strategic thinking process. In addition to this, the approach
enabled to create an overview for the management about a complex matter. From the
ad-hoc modeling method, two promising additional steps for the CHOOSE roadmap
could be identified.

As CHOOSE was used out of its intended context, these extensions should not be
seen as changes to the general metamodel and modeling procedure. Indeed, iterative
adaptations could endanger the simplicity of the approach. However, they can be useful
for the further application of CHOOSE in large-scale organizations. Therefore, it would
be interesting to build a repository of user-defined elements, which could be added to
the CHOOSE metamodel depending on the particular application domain.

A notion of caution needs to be introduced here. Making generalizations is very
hard, especially as only one EA approach was applied, only one organization was
the subject of study (i.e., single case study design [18]), and only few people within the
organization were involved. On the other hand, our conclusions can be useful for the
application of CHOOSE in other organizations and contexts. Therefore, certain details
of the organization were made explicit to enable other researchers to interpret these
results.

The result of this EA project within KBC AM is the execution of a follow-up
project, in which the Target Application Architecture will be modeled by using the
CHOOSE approach. In this follow-up project, it would be useful to test the proposed
solutions, which will increase the generalizability of findings.

Future research concerning these case study results includes three major topics.
First, the application of CHOOSE as a means for gap and impact analysis provides
interesting opportunities, even within SMEs. Therefore, these applications are currently
under further investigation. Moreover, the use of viewpoints within the CHOOSE
approach should be further elaborated. As the case study has shown, this enables to
reduce the diagrammatic complexity of the models and facilitates the generated
insights. Finally, establishing a link with ArchiMate could be a valuable addition for
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the CHOOSE approach. This could be particularly useful for experienced SME users,
who experience the need to model IT systems in more detail [8].
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