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Abstract. Enterprise Architecture (EA) is an emerging field that focuses on the
establishment of a conceptual blueprint that describes the structure and operation
of'an organization. The purpose is to enable the organization to strategically make
decisions on the future state of the organization. Enterprise architects play a key
role in the establishment of the EA, even though there are different views of what
EA is and how the organization can establish the EA using EA frameworks. In
this paper we focused on the different behavioural styles used by enterprise
architects in the organization, which enable us to understand the role that EA
plays in the organization and shed light on why EA is often executed differently
within organizations. Nine behavioural styles are identified by focusing on the
roles and competencies of enterprise architects.
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1 Introduction

Enterprise architecture (EA) is a relative newly developed discipline where the
concepts of EA and Enterprise Architecture Management (EAM) are not universal
accepted. There are numerous EA definitions [1]-[2] and EA frameworks [3,4,5,6] that
evolved over years and in this paper we support the view of Enterprise Architecture as
defined by Mentz [7:5] as an activity that enables, represents, describes, defines and
synchronises aspects of the enterprise. Together with the introduction of EA the
profession of enterprise architect emerged [8] where the role of the enterprise architect
is “enhancing the designing and redesigning of the goals and objectives of the enterprise
into architected reality thereby promoting proactive enterprise development” [8:6].

As a consequence of the different views on what EA entails, a disagreement about
language and terminology exists [9], as well as a lack of clarity in the conceptual
foundations of EA [7]. Research on the topic indicated that it is complicated to obtain
a unique understanding of EA as a result of the difference in understanding of what EA
is [10]. An alternative approach is to understand the enterprise architect and to mitigate
the problems of enterprise architects’ understanding of EA. To comprehend EA and the
enterprise architect, there needs to be a detailed classification of relevant aspects of the
enterprise architect. There is a necessity to understand why enterprise architects execute
EAM differently, how they go about doing EAM, or what impact it has on EA
efficiency and success [11], [12]. Without an extended classification to understand the
different behaviour styles of enterprise architects, there might never be a common



understanding of why enterprise architects execute EAM differently, how they go about
doing EAM, or what impact it has on EA efficiency and success.

From previous work [13] we have identified roles and competencies as two core
attributes of the behavioural style of the enterprise architect. In this paper we contribute
to the understanding of the complex nature of EA by identifying different behavioural
styles of architects, based on their roles and competencies.

The paper is structured by first giving an overview in section 2 of the Enterprise
Architect and the role of the Enterprise Architect in EAM. In section 3 we discuss the
roles and competencies of the enterprise architect followed by the research design used
in the study to establish the different behavioural styles in section 4.

2 Enterprise architects

Enterprise architects are responsible for creating an integrated view of the
organisation by performing and executing the EA process. Enterprise architects are also
responsible for the management process of documentation, analysis, planning, and
enactment of EA or EAM [12]. EAM is seen as a practice to manage and control the
rate of change within organisations, thereby reducing the complexity and increasing the
efficiency of various aspects of the organization [2]. The performance of EAM is
dependent on and influenced by several contextual factors, including factors relating to
the architect [10]-[11]. With so much responsibility on EA practitioners or enterprise
architects to produce architecture deliverables, they have the added responsibility to
embed EAM within the organisation to guide and support the organisation through its
transformation of EA [8].

Different profiles of enterprise architects would take different approaches to
implement EA and EAM, which might or might not align with what the organisation
requires from them. For any organisation to successfully embed EAM within the
organisation, the organisation needs the right architects with the right profiles to
improve organisational performance through the embedment of EAM. The dilemma is
not about who is the best architect but about who is the best architect for the
organisation within a specific role and competency [8].

Architect roles [14]-[16], [8] and architect competencies [17]-[19] address
behavioural aspects with regards to enterprise architects. The architect role represents
the different roles architects can fulfil in their duties as practising enterprise architects,
while the architect competency represents the different competencies architects use
while assuming a specific architect role. The behavioural styles of architects are
fundamental to understanding the enterprise architects as architects execute their
respective functions differently.

What is unknown is the understanding of how the context of architect roles and
competencies define architect behavioural styles. As both architect EA roles and
competency concepts relate to the behaviour of the architect, we argue that an architect
behavioural style (a particular way in which something is done, created or performed)
can be defined based on the understanding of architect roles and competencies.



3 Research methodology

The research conducted was an inductive qualitative study with four distinct phases
and different outputs from the different phases (Table 1).

Table 1. Four phase approach to establish enterprise architect behavioural styles

Phase  Description Output Data collection
1 Identify Attributes Attribute set SLR
2 Identify roles and competencies Roles and competencies Literature
3 Define style taxonomy Matrix Literature
4 Define enterprise architect Description of behavioural ~ Questionnaire and SLR
behavioural styles styles

Three components were used in compiling the enterprise behavioural style, namely
the enterprise attributes, roles and competencies. The attributes were identified from a
systematic literature review (SLR). The roles and competencies were described from
literature while the style taxonomy was compiled from the insights into the relationship
between roles and competencies. The nine different behavioural styles were identified
from the questionnaires as well as the SLR. Finally, the behavioural style description
was done by mapping the roles and competencies found in the questionnaire to the
attributes.

Systematic literature review: The identification of the architecture attributes was
done using a SLR by considering the frequency of a specific term highlighted within
current research. The guidelines for systematic software engineering SLR as stipulated
by Kitchenham [25] was followed that provides information on how to develop your
search protocol, how to define the research question, motivate inclusion and exclusion
criteria, define the search strategy and extracted data, list the included and excluded
studies, use data synthesis guidelines and use the reporting guidelines.

The keywords used in the SLR concentrated around the enterprise architect (solution
architect, business architect, information architect, data architect, application architect,
technology architect, integration architect) and enterprise architecture (enterprise
architectural, EA). The source list searched on included 13 databases that focus on
Information Systems research e.g. ACM Portal, EbscoHost, Scopus and Emerald.
Starting with 1305 articles, we proceeded to remove duplicates, non-English articles
and articles not satisfying selection criteria, and were left with 56 relevant articles.

Questionnaire: A self-mediated online questionnaire was developed with the
purpose to obtain the understanding of enterprise architects about EA roles and
competencies. For the first few questions, each question was aligned to an architect
attribute using specific predefined options from secondary sources such as the SLR.
The remaining questions were structured on the architects’ understanding of their role
and the architect competencies required fulfilling their specific role.

Heterogeneous purposeful sampling was used to select a sample of architects. A non-
probability method was selected as it was difficult to obtain the list of the study
population, which represented South African organisations actively practising EA. This
sampling technique allowed for collected data to describe key themes that were
observed. Additionally, understanding the patterns that emerged and how they
contributed to the key themes of the research results, enabled the identification of



uniqueness. the population sample selection criteria were based on enterprise architects
within South African organisations. The selection of the sampling was based on the
two-stage heterogeneous sampling process.

During stage one of the heterogeneous sampling processes, a dual approach was
taken to publicise the need for participation in the study. This was done by contacting
South African organisations, which actively practise EA within their organisation, as
well as approaching South African enterprise architects directly via email. Enterprise
architects of these South African organisations were then requested to participate in the
research study and complete the anonymous questionnaire. As part of stage two, the
questionnaire was hosted by a site dedicated to academic research and was available
online. Willing participants self-completed the online questionnaire, allowing for data
to be collected in a consistent manner. There was a total of 131 respondents that
completed the questionnaires where 114 complete questionnaires could be used in the
final analysis to determine the architectural behavioural styles.

4 Findings

The findings of the research is presented in sections 4.1 to 4.4 with regard to the four
phases as summarized in Table 1 that the research was conducted in.

4.1 Phase 1: Identify attributes

The purpose of the first phase was to identify the EA attributes (a quality or feature
that someone has) to be used in later phases when the architectural behavioural styles
were defined. A sample table was constructed in Excel with the summary of the 56
articles [13]. A total of 40 EA attributes were identified from the SLR (Table 2).

Table 2: EA attributes and architect attributes classifications

Models Modelling Notation Competencies Benefits

Certification Architecture Segment Discipline Business objectives
Configuration Profile (Organisation, UML) Experience Challenges& problems
Definitions Purpose Position Levels Concerns

Deliverables Scope Positions Critical success factors
Domains Standards Roles Goals

Frameworks Views School of thought Organisational culture
Governance Organisational Segment Skills Category Outcomes

Maturity stage Reporting Line Stakeholders Politics (Power)

Level of detail Methodologies Type Techniques

4.2 Phase 2: Identify roles and competencies

Enterprise architecture roles: We base our discussion on four of the pertinent writers
that wrote on the topic. The first view is that of Akenine [14] that claims that architects
fulfil a specific architect role where they then create different architecture artefacts,
which are aligned to different levels of creation purpose. A second perspective on
architect roles is taken by Getze [19], where he describes different behavioural styles
of enterprise architects with their distinct roles. He specifies the importance of
enterprise architects’ understanding of EA scope as the understanding of boundary



issues in the EA practice. This understanding of EA scope is also closely related to the
work of Lapalme on the EA schools of thought [20]. A third study focuses on the
understanding of architect roles and competencies in a proactive enterprise
development [16]. The authors believe that a strong relationship exists between the role
of enterprise architect and proactive enterprise development as well as a relationship
between enterprise architect impact and stakeholder management. Similar to the
understanding of EA scope and EA purpose by Lapalme [20], the authors proclaim that
the concept of proactivity can be understood in terms of both planning an EA initiative
and the architects’ stakeholders. Lastly, a study by Strano and Rehmani [8] identified
several functional enterprise architect roles and described the interfaces with other
functional organisational roles. The roles change agent, communicator, leader, manager
and modeller were identified and described using the unique value the roles provided
as well as the impact of not fulfilling the specific architect roles. In addition the study
highlighted the organisational positioning or reporting line of the roles as well as the
required competencies for each role to ensure maximum effectiveness of the architect
role. The authors continued to state that the understanding of architect roles forms the
foundation to support the profession of enterprise architects.

We use the five roles as identified by Strano and Rehmani [8] in our style taxonomy
namely change agent, communicator, leader, manager and modeller.

Enterprise architecture competency: In an executive report Bredemeyer and Malan
[17] look at the necessary qualities for great enterprise architects. The report highlight
five competency areas, namely technical, leadership, organisational politics, consulting
and strategy.

While considering core enterprise architect competencies rather than competency
areas, a subsequent study considered enterprise architects within the higher education
industry [18]. The study pronounced that with an increasing demand for understanding
of EA that it has implications for enterprise architects’ expertise [ 18] Using the practical
competence model, the study identifies the seven core competences categories
(personal traits, general skills, professional skills, industrial knowledge, project
management skills, team management skills and communication and negotiation skills)
of enterprise architects in the higher education industry. These core competencies can
guide decision-makers on enterprise architect personal development and skills required
for success in the EA discipline.

A similar but unrelated study by Steghuis and Proper [19] considered basic
competencies, responsibilities, and personality types of enterprise architects. Similar to
the work of Bredemeyer and Malan [17], and Lu and Lin respectively [18], the authors
classified the basic competencies into two distinct competency categories as personal
and professional competencies [19], where professional competencies represent three
competencies dealing with knowledge, attitude, and skills necessary to perform a role,
and personal competencies represent 35 competencies concerned with the influence
behind performing a specific role. For the purpose of the style taxonomy the qualities
expressed by Bredemeyer and Malan [17], namely technical, leadership,
organisational politics, consulting and strategy were used.



4.3 Phase 3: Define style taxonomy

Based on the electronic data collected from performing the online questionnaire, the
architect style taxonomy was created based on the architect roles and personal
competency characteristics [7], [17], [19].

Analysis of the EA behavioural styles questionnaire indicated the relationship
between personal competency characteristics as defined by Bredemeyer and Malan
[17], and Steghuis and Proper respectively [17], [19]. Alignment of the five different
positions on architect roles and the five different positions on architect competency
classes, allowed for 25 theoretical architect behavioural styles. A 5X5 matrix, depicted
in Figure 1, was used to represent the different architect behavioural styles.

Using the electronic data collected from the participants of the EA schools of thought
[27] questionnaire on architect attributes, each participant was then placed in a specific
architect behavioural style based on their understanding of their aligned architect roles
and architect competencies. The data collected as part of EA schools of thought
questionnaire on architect attributes and specifically the architects’” answers on architect
roles and architect competencies were used as the foundation for the understanding of
the architect behavioural styles [27]. Each of the answers from each of the architects
was then viewed from the perspective of their specific architect behavioural style as
their answers on their understanding of architect roles and competency. These answers
on the architect attribute aligned questions provided insight into the understanding of
the architect behavioural styles, in addition to the identification of the architect
behavioural styles.

With the execution, collection and analysis of the data from the first research study,
nine distinct architect behavioural styles were identified as viable from the 25 possible
styles. An architect behavioural style was identified if it represented at least 5% of the
participating architect population. These nine architect behavioural styles represented
77% of the participating architects and were based on the participating enterprise
architects’ understanding of their architect roles and their architect competencies.
Figure 1 illustrates the nine architecture behavioural styles representing at least 5% of
the architect population.

4.4 Phase 4: Enterprise architect behavioural style

The focus of this research was on the architect and not what architecture or how
architecting is being done. The identified enterprise architect behavioural styles include
Disrupting technology, Translating technology, Innovation technology, Control
technology, Directing strategy, Deciding strategy, Shifting advisory, Conversing
advisory and Developing advisory behavioural style.

Architects from this study with a Disrupting technology, Directing strategy and
Shifting advisory architect behavioural styles can be seen as change agents. Architects
from this study with a Translating technology and Conversing advisory architect
behavioural style can be seen as communicators. Architects from this study with an
Innovating technology, Developing advisory and Deciding strategy architect
behavioural style can be seen as leaders. Architects from this study with a Control
technology architect behavioural style can be seen as managers. The different styles are
summarized in Table 3.
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Figure 1: Enterprise architect behavioural styles as a construct

Table 3. Different behavioural styles

Behavioural =~ Description
Style

Enterprise architect as change agent

Disrupting  Vision: Look for best technology strategy to accomplish technology goals [7].

technology ~ Experience: Strong EA skills.
Educational background: Science degrees.
Behavioural style regarding change: Inspire EA stakeholders to learn new things thorough
shared learning experiences [21].
Personal characteristics: Team players, good listeners, sometimes difficult to make
decisions [22], investigative, pragmatic, insightful, creative, investigative and tolerant of
ambiguity working at abstract system level [14], they value creativity, leadership, integrity,
openness, team work and opinion-forming personal characteristics [19].

Directing  Vision: Look for best organisational strategy to accomplish business goals and objectives [7].
Strategy Experience: Senior EAs with over decade experience, work closely with other executives,
other architects and line managers.
Educational background: B degree with EA, technical and general IT skills.
Behavioural style regarding change: Focus on uniting interests, stimulating EA
stakeholders to formulate opinions, creating mutually beneficial situations and forming
strategic coalitions [21]. Challenge other architects and EA stakeholders to move forward —
sometimes being insensitive [22].
Personal characteristics: They rely on their analytical, consulting, facilitation, verbal
communication and visualisation skills to apply their trade. They are visionary and have an
entrepreneurial perspective towards business strategy [14].

Shifting Vision: Advise and support leaders in endorsing best organisational strategy to accomplish
advisory business goals and objectives [7].




Behavioural style regarding change: Effective change agents, approachable, empathetic,
and committed to others’ success, process savvy, good business skills, good mentors and
teachers [14].

Experience: Senior EA with less than decade experience, interact with analysts, architects
executives and project managers.

Educational background: Masters degree in sciences.

Personal characteristics: They rely on their analytical, consulting, diplomacy, facilitation,
independence, listening, organisational awareness and written communication personal
competencies to execute their daily tasks [19]. Well-organised and predictable, but sometimes
slow to take basic ideas and realise them in practice [22].

Enterprise architect as leader

Innovating
technology

Vision: Create, motivate and give direction for a shared technology vision. Try to accomplish
technology goals and objectives to ensure technical performance improvements [7].
Experience: Chief architects or at executive level and interact directly with executive
members, project managers, analysts and other architects. Strong EA and general IT skills.
Educational background: Masters degree in professional or applied sciences

Personal characteristics: Investigative, pragmatic, insightful, creative, investigative and
tolerant of ambiguity working at abstract system level [14].

Deciding
strategy

Vision: Create, motivate and give direction for a shared strategic vision. Provide direction on
how to execute technology strategy; Try to accomplish organisational goals and objectives to
ensure organisational performance improvements [7].

Experience: Senior enterprise architects, more than decade experience; interact with
executives and other architects.

Educational background: Masters/PhD.

Personal characteristics: Visionary and entrepreneurial perspective towards business
strategy [14].

Developing
advisory

Vision: Create, motivate and give direction for a shared organisational vision. Provide
direction on how to execute business strategy; Try to accomplish organisational goals and
objectives to ensure organisational performance improvements [7].

Behavioural style regarding leadership: Effective consultants, approachable, empathetic,
and committed to others’ success, process savvy, good business skills, good mentors and
teachers [14].

Experience: Mid-level system architects, few years of EA experience, interact with
competency leads, analysts, other architects and project managers.

Educational background: post-secondary and non-tertiary education in a professional and
applied sciences discipline.

Personal characteristics: Generalists rather than specialists, using a variety of skills,
including business, consultancy skills, project management, general IT and technical IT
skills. Focus on bringing diverse interests together, encourage stakeholders to formulate
opinions, creating mutual beneficial situations and forming coalitions [19]. Reliable and see
tasks through to the end, eliminating concerns ensuring everything works well, although they
have a tendency to worry too much and not trusting others [23].

Enterprise architects as communicators

Conversing
advisory

Vision: Assist others to understand technology strategy to ensure realisation of shared vision.
Behavioural style regarding communication: Effective consultants, approachable,
empathetic, and committed to others’ success, process savvy, good business skills, good
mentors and teachers [14].

Experience: Senior enterprise architects with less than decade EA experience, interact with
executives and line managers.

Educational background: Masters’ degree in formal sciences.

Personal characteristics: Generalists rather than specialists, focussing on the natural flow of
people’s interests and processes and are concerned with efficiency [19]; Analytical,
persuasive, result driven, and work well in teams; See big picture, but may lack ability to
inspire others [22].

Translating
technology

Vision: Assist others to understand technology strategy to ensure realisation of shared vision.
Experience: Senior architects with 10 — 15 years of EA experience, work closely with
executives, project managers and other architects.

Educational background: Bachelor’s degree in professional and applied sciences.




Personal characteristics: Investigative, pragmatic, insightful, creative, investigative and
tolerant of ambiguity working at abstract system level

Enterprise architect as manager

Control Vision: They organise the architecture team whilst ensuring adequate resources are available

technology  to perform the enterprise architecture management process [7]; Tasks include to formulate
unambiguous technology objectives, develop action plan, monitor and adjust the technology
change process [22].
Experience: Often limited EA experience but good IT skills
Educational background: Masters degree with general IT skills
Personal characteristics: great organisational awareness, strong persuasiveness, result
driven, self-confident, have good written communication skills, work well within teams [19];
Investigative, pragmatic, insightful, creative, investigative and tolerant of ambiguity working
at abstract system level [14]; They can be poor at communicating and may ignore relevant
details [22].

5 Conclusion

A concern exists that no universal understanding exists of what exactly EA is. As a
result of the lack of universal understanding, certain limitations become relevant in the
teaching and training of future architects as well as the universally adopted EA
frameworks, definitions, methodologies and techniques. Rather than trying to obtain
consensus of EA concepts, this research focused on the understanding of enterprise
architect profiles by suggesting nine different architectural behaviour styles. Currently
research is conducted to establish the value of the styles in selection of architecture
teams.
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