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ABSTRACT

Lumor, Truth

Towards the Design of an Agile Enterprise Architecture Management Method
Jyvéskyld: University of Jyvaskyld, 2016, 158p.

Information Systems, Master’s Thesis

Pulkkinen, Mirja and Hirvonen, P. Ari

Enterprises engage in dynamic environments and do need capabilities that will
enable them to (re)configure and integrate existing capabilities or create new
capabilities in order to remain viable and competitive in such environments.
Enterprise Architecture (EA) by definition has the propensity to contribute to
the agility of the enterprise in turbulent environments provided it is managed
and guided by a methodic approach in a way that strengthens the capabilities
with which the enterprise senses and responds to changes in its environment.
However, the agility of the Enterprise Architecture Management (EAM) func-
tion and its relation with the agility of the enterprise as a whole has been spar-
ingly studies in the EA literature. This thesis contributes to the EA literature by
designing an agile EAM method that supports the agility of the EAM function
and the agility of the enterprise as a whole. A number of steps were taken to this
end. First, the factors that influence the agility of the enterprise, namely; agility
drivers, agility providers and agility capabilities, were identified. Second, litera-
ture on enterprise architecture, lean and agile principles and values, and a set of
proposed theories were reviewed to form the theoretical foundation for the
method design effort. Third, the lean and agile principles and values were
adapted for EAM work. Fourth, the adapted lean and agile principles and values
were consolidated into eight essential elements (EEs) that an agile EAM should
possess in order to support the agility of the EAM function and the agility of the
enterprise. Finally, an agile EAM method (Agile EAMM) was constructed to
embody the EEs. The proposed Agile EAMM acts as a dynamic capability that
provides the sensing capabilities, the leaning capabilities and the coordinating
capabilities needed to effectively carry out enterprise architecting as an integrat-
ing capability in transforming as-is architecture (existing operational capabili-
ties) into to-be architecture (reconfigured operational capabilities). The compat-
ibility of the Agile EAMM with existing methods was demonstrated using TO-
GAF’s ADM, and its efficacy was evaluated by means of an illustrative scenario.
Conceptually, the Agile EAMM has the propensity to support the agility of the
EAM function and the agility of the enterprise as a whole. Aside the Agile
EAMM, the thesis contributes lean and agile principles and values applicable to
EAM, the eight EEs, and areas for further research to the EA literature.

Keywords: Enterprise Architecture Management, Agile Methods, Enterprise
Agility
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Ketterd yrityksen kokonaisarkkitehtuurin johtamisen metodi ja sen suunnittelu
Jyvaskyla: Jyvaskylan yliopisto, 2016, 158p.

Tietojdrjestelmien, Pro gradu-tutkielma

Pulkkinen, Mirja and Hirvonen, P. Ari

Dynaamisissa ympdristoissd toimiessaan yritykset tarvitsevat kyvykkyyksid, jotka
mahdollistavat sekd nykyisten ettd uusien voimavarojen (uudelleen)maéérittelyn ja
integroinnin. Tdllaiset kyvykkyydet mahdollistavat kilpailukykyisend sdilymisen.
Yrityksen kokonaisarkkitehtuuri (EA) pyrkii edistdmé&ddn yrityksen ketteryyttd
vaihtelevissa ympadristoissd. Se voi vahvistaa kyvykkyyksid, joiden avulla yritys
tunnistaa ja vastaa ympadristossddn tapahtuviin muutoksiin, mikali sitd kdytetdan
metodisena ldhestymistapana johtamisessa. Kuitenkin Yrityksen kokonaisarkkiteh-
tuurin johtamisen (EAM) toimintoa ja sen suhdetta yrityksen kokonaisvaltaiseen
ketteryyteen on tutkittu vasta vahan. Téssd tutkielmassa suunnitellaan ketterd yri-
tyksen kokonaisarkkitehtuurin johtamisen metodi, joka tukee yrityksen ko-
konaisarkkitehtuurin johtamisen toimintoa ja yrityksen ketteryytta kokonaisuudes-
saan. Mallin suunnittelua edelsi useita vaiheita. Ensimmdisend pyrittiin tunnista-
maan yrityksen ketteryyteen vaikuttavia tekijoitd, eli sitd edistdvid ja mahdollista-
via tekijoitd sekd ketteryyskyvykkyyksid. Tamdn jdlkeen tarkasteltiin yritysark-
kitehtuuria, kevyen ja ketterdn kehittdmisen taustalla olevia periaatteita ja arvoja
sekd ehdotettuja teorioita késittelevdd kirjallisuutta. Tédtd aineistoa kdytettiin te-
oreettisena tukena metodin suunnittelun taustalla. Tamén jdlkeen kevyet ja ketterat
periaatteet ja arvot muokattiin sopiviksi yrityksen kokonaisarkkitehtuurin
johtamiseen. Sitten ndma muokatut periaatteet ja arvot koottiin yhteen kahdeksaksi
keskeiseksi elementiksi (EE), joita ketterdn yrityksen kokonaisarkkitehtuurin
johtamisen metodin tulisi sisdltdd tukeakseen ketterdd yrityksen kokonaisarkkiteh-
tuurin johtamisen toimintoa sekd koko yrityksen ketteryyttd. Viimeisend ketterd
yrityksen kokonaisarkkitehtuurin johtamisen metodi (Agile EAMM) muodostettiin
ilmentdmddn aiemmin tunnistettuja kahdeksaa keskeistd elementtid. Ehdotettu ket-
terd yrityksen kokonaisarkkitehtuurin johtamisen metodi toimii dynaamisena
kyvykkyytend, joka tarjoaa tunnistavia kyvykkyyksid, yksinkertaistavia kyvyk-
kyyksid ja koordinoivia kyvykkyyksid. Nditd tarvitaan muuttaessa yrityksen ko-
konaisarkkitehtuuria nykyisestd arkkitehtuurista paranneltuun arkkitehtuuriin, eli
olemassa olevista toiminnallisista kyvykkyyksistd uudelleenjdsenneltyihin toimin-
nallisiin kyvykkyyksiin. Tamdn muodostetun yrityksen kokonaisarkkitehtuurin
johtamisen metodin yhteensopivuus olemassa olevien metodien kanssa varmistet-
tiin TOGAFin ADM:n avulla, ja sen toimivuutta arvioitiin esimerkkiskenaarion
avulla. Kaisitteellisesti, kehitetty malli tukee yrityksen kokonaisarkkitehtuurin
johtamisen toiminnon sekd koko yrityksen ketteryyttd. Taman lisdksi tutkielma
esittelee kevyitd ja ketterid arvoja ja periaatteita, jotka ovat sovellettavissa yrityksen
kokonaisarkkitehtuurin johtamisessa, kahdeksan keskeistd elementtid, sekd eh-
dotuksia jatkotutkimusaiheille.

Avainsanat: Yrityksen arkkitehtuurin hallinta, Ketterd metodi, Kettera yritys
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1 CHAPTER 1 INTRODUCTION

1.1 Background

As enterprises are exposed to continuously changing environments fueled by
factors including; changing market requirements, regulations, advancements in
technologies, and competitor actions; they are forced to develop capabilities
that enable them to sense and respond to these changes in ways that promote
their sustainability and competitiveness over time. One of these capabilities is
enterprise agility. In this thesis, enterprise agility is defined as;

“the ability of the enterprise to quickly (i) sense relevant changes that affect its competitive ba-
ses (e.g. speed, flexibility, innovation proactivity, quality and profitability), and (ii) appropri-
ately respond to such changes through the building or reconfiguration of requisite capabilities
(including IT-enabled resources, practices, processes, and relationships) to remain innovative
and competitive in a fast changing business environment”

Within the enterprise architecture community, enterprise architecture (EA) is
believed to possess the ability to foster business strategy, to align ICT capabili-
ties to such strategies, and to drive organizational impact, for example, in the
form of enterprise agility (Espinosa, Boh, & DeLone, 2011). However, enterpris-
es do face challenges in realizing these potentials (Buckl et al., 2011; Kaisler,
Armour, & Valivullah, 2005; Lucke, Krell, & Lechner, 2010). For instance, D.
Simon, Fischbach, & Schoder (2013) claim that the inability of some architecture
teams to harness the full potential of EA at enterprise level occurs when IT and
business alignment is relegated to operational level.

Indeed, EA has the propensity to promote enterprise agility provided it is
managed and guided by a methodic approach in a way that strengthens the ca-
pabilities of the enterprise that enables it to sense and respond to changes in the
business environment. However, “agility” is not generally seen as an attribute of
EA management methodologies. For instance, most prior research efforts at de-
veloping the building blocks or components of Enterprise Architecture Man-
agement (EAM) either do not consider “agility” as an attribute of the EAM itself
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(e.g. Ahlemann, Stettiner, Messerschmidt, & Legner, 2012; Aier, Gleichauf, &
Winter, 2011; Buckl, Dierl, Matthes, & Schweda, 2010), or do not relate the com-
ponents that promote the agility of the EAM function to the factors that promote
the agility of the enterprise as a whole (e.g. Buckl et al., 2011; Buckl, Matthes, &
Schweda, 2009). Also, there have been prior research efforts at developing agile
approaches for EAM (Armour & Kaisler, 2001; Buckl et al., 2011; Pulkkinen &
Hirvonen, 2005). However, they are restricted either to specific aspects of EA for
example Enterprise IT Architecture (e.g. Armour & Kaisler, 2001) or the EAM
function (e.g. Buckl et al., 2011; Pulkkinen & Hirvonen, 2005) without explicit
focus on the agility of the enterprise as a whole.

This thesis aims at filling this gap in literature by developing an enter-
prise architecture management (EAM) method that enables the agility of the
EAM function, and supports the agility of the enterprise as a whole. It was there-
fore imperative to investigate the factors that influence the agility of the enter-
prise as a whole. Based on a review of literature from manufacturing, where the
concept of enterprise agility emanated, it was discovered that enterprise agility
is influenced by three factors including “Agility Drivers”, “Agility Capabilities”
and “Agility Providers” (see Vazquez-Bustelo, Avella, & Ferndndez, 2007; Yusuf,
Sarhadi, & Gunasekaran, 1999; Zhengwen Zhang & Sharifi, 2007). The agility
drivers are changes in the internal and external environment (e.g. changing cus-
tomer demands) that forces the enterprise to change or to want to be agile
(Sherehiy, Karwowski, & Layer, 2007); Agile capabilities (e.g. responsiveness
and competency) provide the enterprise the strength to respond to changes tak-
ing place, including opportunities in the environment (Sharifi & Zhang, 1999; Z
Zhang & Sharifi, 2000); and agility providers (e.g. relationships with partners,
market sensitivity, and enterprise integration) are the means by which the agili-
ty capabilities can be achieved (Sharifi & Zhang, 1999; Tseng & Lin, 2011; Z
Zhang & Sharifi, 2000). Therefore, for an EAM method to support the agility of
the enterprise, it needs to provide mechanisms for sensing agility drivers, and
strengthening agility providers to achieve agility capabilities with which the
enterprise appropriately responds to the agility drivers. Such an EAM method
is referred to in this thesis as an agile EAM method.

However, to support the agility of the EAM function and the agility of
the enterprise as a whole, the agile EAM method needs to possess certain build-
ing blocks or components that enable it to do so. These building blocks or com-
ponents are called in this thesis as the Essential Elements (EEs). These EEs were
developed by: first, reviewing literature on enterprise agility, enterprise archi-
tecture, and a set of justification theories to form a theoretical foundation; se-
cond, using the theoretical foundation to adapt agile principles, and lean prin-
ciples for EAM; and third, consolidating the adapted agile and lean principles
into the Eight Essential Elements of Agile EAM Method. This approach was
used in order to avoid the shortcomings associated with directly applying the
agile principles (Abrahamsson, Conboy, & Wang, 2009; Boehm, 2002; Conboy,
2009) especially to fields outside systems development, and to provide the “the-
oretical glue”(Conboy, 2009; Whetten, 1989) that supports the applicability of
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these principles to EAM for enterprise wide impact, specifically enterprise agili-
ty. The essential elements were verified for “relevance” (Hevner, March, Park, &
Ram, 2004; Peffers, Tuunanen, Rothenberger, & Chatterjee, 2007) through semi-
structured interviews with 8 interviewees consisting of practitioners and re-
searchers.

Based on these essential elements, the thesis proposed that the Agile
EAM Method should act as a dynamic capability, and further developed mech-
anisms (e.g. for architecture decision making, change management, and gov-
ernance) and processes (e.g. the EAM process) that enable it to support enter-
prise agility. In-line with the four types of dynamic capabilities proposed by
Pavlou & El Sawy (2011), the Agile EAM Method provides the sensing capabili-
ties, learning capabilities and coordinating capabilities needed to effectively
carry out enterprise architecting as an integrating capability in transforming as-
is architecture (existing operational capabilities) into to-be architecture (recon-
tigured operational capabilities). The structure of the Agile EAM Method con-
sists of four enterprise levels (Enterprise, Operations, Business Process, and
Business Activity) that correspond to EA components levels (Enterprise Archi-
tectures, Enterprise Capabilities, Enterprise Solutions, and Enterprise Features)
and the EAM levels at which these EA components are produced (EA Strategy,
EA Portfolio, EA Programme, and EA Projects). Within the method, each EA
intervention is a targeted intervention (Pulkkinen & Hirvonen, 2005) triggered
by a change driver (agility driver) and an architecture strategy towards either
creating a new EA component, or revamping an existing one. EA component at
a particular enterprise level is seen as an “IT-enabled resource” formed out of
synergistic relationships amongst all the EA domain components at that level in
a way that makes it have emergent capabilities that are more desirable than the
individual capabilities of the EA domain components put together (Nevo &
Wade, 2010). The thesis demonstrated the compatibility of the method with the
Architecture Development Method (ADM) in TOGAF(2009) and evaluated the
efficacy of the method using an illustrative scenario analysis base on a hypo-
thetical case presented in Sessions (2007).

The main contributions of this thesis are the Agile EAM method, and the
eight EEs of an agile EAM method. The thesis also contributes four agile EAM
values, five agile EAM principles, five lean EAM principles, and seven lean
EAM wastes, to the EA literature. Also, the thesis contributes a list of Critical
Success Factors for EAM to the EA literature, and suggests areas for further re-
search.

1.2 Motivation for the Thesis

The ability of the enterprise to keep up with changes in its environments; both
internal and external, is necessary for its survival over the long-term. EAM has
the ability to promote the agility of the enterprise. However, the extant litera-
ture on EAM methods either lack agility attributes, or do not explicitly relate to
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the factors that support the agility of the enterprise. The motivation for this the-
sis is to fill this gap in literature by designing an EAM method that provides
mechanisms to support the agility of the EAM function and the agility of the
enterprise as a whole.

1.3 Research Question

The main aim of the thesis is to develop an Agile Enterprise Architecture Man-
agement Method that enables the agility of the EAM function, and also supports
the agility of the enterprise as a whole. In this regard, the thesis sought to an-
swer three major questions:

o Firstly, what are the factors that influence the agility of the enterprise?

e Secondly, what essential elements or components should an enterprise
architecture management method possess in order to support the agility
of the EAM function and the agility of the enterprise as a whole?

e And lastly, how could these essential elements be conveyed in the form
of a method?

1.4 Expected Outcome

It is envisaged that the thesis will produce one main design artifact (the Agile
EAM Method) and intermediary artifacts (e.g. the Essential Elements of an agile
EAM method). The Agile EAM Method is expected to support the agility of the
EAM function and the agility of the enterprise as a whole. In practical terms, the
Agile EAM Method should support the EAM function with mechanisms and
processes that enable the EAM function to address the factors that influence the
agility of the enterprise. Therefore, the main design artifact is expected to con-
tribute to two main areas; EAM agility, and enterprise agility.

1.5 Research Method

This thesis seeks to develop an information systems design artifact in the form
of a method (Gregor & Hevner, 2013; S. T. March & Smith, 1995; von Alan,
March, Park, & Ram, 2004) that will support the agility of the Enterprise Archi-
tecture Management (EAM) function and the agility of the enterprise as a whole.
In this regard, the study employs a research method that follows the guidelines
for design science research methodology proposed by Peffers et al.(2007). The
communication of the research process and findings in this thesis follows the
guidelines provided by Gregor & Hevner(2013) based on Peffers et al.(2007).
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The conceptual research model employed in this thesis is formed from the
combination of “the Critical Success Chain” by Peffers et al. (2003) and “how
project critical success factors (CSF) affect organizational benefit of enterprise
systems (OBES)” by Zhong Liu & Seddon(2009). Peffers et al. (2003) proposed
the critical success chain (CSC) as a means to link IS attributes to critical success
factors (CSF) and CSF to organizational goals; whilst Zhong Liu & Seddon (2009)
proposed that the effects of CSFs on enterprise benefit from enterprise system
(ES) use are mediated by benefit drivers (outcome of the ES implementation
processes). The two conceptual models were joined and adapted for EAM. The
conceptual model for this thesis establishes a link from the Essential Elements
(likened to IS/ES attributes) and CSF of EAM, and from CSFs through EAM
mechanisms to enterprise benefits specifically, enterprise agility.

1.6 Findings

In accordance to the research question one, the thesis identified three factors
that influence the agility of the enterprise; agility drivers, agility providers, and
agility capabilities. To answer research question two, the thesis proposed eight
EEs of an agile EAM method based on the review of literature on enterprise
agility, EA, Lean and Agile principles and values, and other related theories
(theoretical glue). Further, these EEs were conveyed in a form of a method
called the agile EAMM, providing an answer to research question three. By
means of an illustrative scenario, the thesis evaluated the efficacy of the agile
EAMM to support the agility of the EAM function and that of the enterprise as
a whole.

1.7 Limitations

The thesis has three main limitations. First, the interviewees engaged in the in-
terview process employed in this thesis were mostly from the public sector in
Finland, and therefore, the evaluation of the EEs lacked perspectives from the
private sector. Second, the efficacy of the proposed agile EAMM still remains
conceptual since the agile EAMM was not evaluated using a case study in a real
enterprise. Third, the agile EAMM assumes that the adopting enterprise will
support the collaborative nature of decision making that underpins the design
of the mechanisms in the method. The adoption and adaption of the method
will therefore be more beneficial in enterprises that have or are willing to have a
collaborative approach to inter EA domain decision making processes.
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1.8 Structure of the Rest of the Thesis

The rest of the thesis is outlined as follows: Chapter 2 presents literature review
on enterprise agility to identify the factors that influence the agility of the en-
terprise (research question 1). It also presents a review of literature on enter-
prise architecture with focus on key issues including the relation between en-
terprise architecture, enterprise architecting and enterprise architecture man-
agement; organizational benefits of enterprise architecture, and challenges of
EAM. Extant literature on EAM methods and EA are reviewed to provide a pre-
liminary list of the EEs of EAM.

Chapter 3 is the second chapter on literature review and establishes the
theoretical foundation needed to adapt the lean and agile principles and values
for EAM. The chapter starts off by presenting the Lean and Agile principles and
values from extant literature and suggesting some theories that could be em-
ployed to adapt the Lean and Agile principles and values to EAM. The suggest-
ed theories are then presented with concentration on how they relate to enter-
prise agility and its antecedents. Lastly, the Critical Success Factors (CSFs) of
EAM that were identified through systematic literature review are also present-
ed.

Chapter 4 communicates the research processes that are employed to-
wards answering the research questions posed in chapter one. These include
the research processes used for conducting the literature review, constructing
and evaluating the design artifacts (the Essential Elements of an Agile EAM
Method, and the Agile EAM Method), and representing and communicating the
research process (writing the thesis). Further, the chapter provides justifications
for the selection of the various methods; for instance, Design Science Research
(DSR) Method, qualitative interview method, and illustrative Scenario as a DSR
artifact evaluation method; employed during the research process. The Concep-
tual Model for the thesis, that explicates the relationship amongst all the various
constructs developed in the thesis, is also presented.

Chapter 5 represents the first iteration in the DSRM process model adopt-
ed in this thesis. Hence, in this chapter, the theoretical foundations from Chap-
ter 2 and Chapter 3 are put together to construct the Essential Elements of an
Agile EAM Method (research question 2). Further the evaluation of the suggest-
ed EEs of an Agile EAM is presented in this chapter.

Chapter 6 presents the second iteration in the method design process. It is
dedicated to the construction, demonstration and evaluation of the Agile EAM
method in fulfillment of research question 3: “how could these essential ele-
ments be conveyed in the form of a method?” Guidelines for instantiating the
Agile EAM method are provided in this chapter. Furthermore, the compatibility
of the Agile EAM method with a widely used EA development standard (the
TOGAF’s ADM) is demonstrated in this chapter. Lastly, the chapter evaluates
the efficacy of the method in supporting the agility of the EAM function and the
agility of the enterprise as a whole.
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Finally, Chapter 7 discusses the research process and findings, presents
the limitations of the research, makes recommendations for further research
and concludes the research.
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2 CHAPTER 2 ENTERPRISE AGILITY AND ENTER-
PRISE ARCHITECTURE

This chapter presents the two major concepts of this thesis; enterprise agility
and enterprise architecture. The aim of the enterprise agility subsection is to
enable the author of the thesis acquire adequate knowledge of the area of enter-
prise agility, and lay the theoretical background towards answering research
question 1. Consequently, the subsection on enterprise agility concentrates on
tinding the definition for enterprise agility from different perspectives includ-
ing manufacturing, management, new product development, and information
systems. Following this, the subsection on enterprise architecture seeks to estab-
lish sound understanding of the EA literature with particular focus on EA, En-
terprise Architecting, and Enterprise Architecture Management and the rela-
tionship amongst these three; and other salient issues in EA especially EA gov-
ernance, EA principles, EA planning, and EA frameworks, levels and domains.
Prior works, especially within the academia, that are dedicated to developing
an agile EAM method, an agile EA, or components (elements) for EAM are re-
viewed. This is done to develop a list of preliminary essential elements of an
agile EAM method.

2.1 Enterprise agility

This sub-section is dedicated to answering the first research question: “what
factors influence the agility of the enterprise?”. The sub-section starts off by de-
fining enterprise agility and investigating the types of enterprise agility. Then,
relevant literatures that spell out the factors that influence the agility of the en-
terprise are reviewed. Finally, the sub-section looks at the relation between in-
formation systems and enterprise agility.
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21.1 Definition of Enterprise Agility

There seems to be a convergence in literature on the source of “agility” as ap-
plied to the enterprise. Many authors (e.g. Vazquez-Bustelo et al., 2007; Yusuf et
al., 1999; Zhengwen Zhang & Sharifi, 2007) asset that the concept of “agility”
was first used in the 21st Century Manufacturing Enterprise Strategy report by
Nagel and Dove (1991) to introduce the Agile Manufacturing paradigm. Accord-
ing to Zhang & Sharifi (2007, p. 352), Nagel and Dove (1991) defined agility as
“a comprehensive response to the business challenges of profiting from rapidly
changing, continually fragmenting, global markets for high quality, high per-
formance, customer configured goods, and services”.

Unlike its source, there seem to be less convergence in literature on the def-
inition of agility. One explanation could be that agility is multifaceted and is
therefore defined according to the context within which it is defined; for exam-
ple the industry (Overby, Bharadwaj, & Sambamurthy, 2005). Definitions are
crafted from various perspectives including manufacturing strategy (Zhengwen
Zhang & Sharifi, 2007), production model (Vazquez-Bustelo et al., 2007), quick
and effective reaction to environmental changes (H. Cho, Jung, & Kim, 1996),
and the enterprise as a whole (Yusuf et al., 1999).

For instance, Quinn et al. define agile manufacturing as the “ability to ac-
complish rapid changeover from the assembly of one product to the assembly of
a different product” (1996, p. 858). Also Zhang & Sharifi (2007, p. 352) define it
as “a manufacturing strategy that aims to provide manufacturing enterprises
with competitive capabilities to prosper from dynamic and continuous changes
in the business environment, reactively or proactively.” Others defined agility in
terms of production model that integrate resources including technology, hu-
man resource and organization (e.g. Vazquez-Bustelo et al., 2007); and capability
to survive and prosper in environment of continuous and unpredictable change
(H. Cho et al., 1996). However, Yusuf et al. proposed a definition that provides
a generic concept. They define agility as

“the successful exploration of competitive bases (speed, flexibility, innovation proac-
tivity, quality and profitability) through the integration of reconfigurable resources
and best practices in a knowledge-rich environment to provide customer-driven

products and services in a fast changing market environment” (1999, p. 37).

Within Information Systems (IS) discipline, the concept of “agility” was popular-
ized by the “Agile Manifesto” (Alliance, 2001) that seek to promote the so-called
“light-weight” IS development methods (Abrahamsson et al., 2009). As it is in
manufacturing, “agility” in IS discipline is also multifaceted and researchers
adopt different interpretation of agility (Abrahamsson et al., 2009). In addition to
reasons in the manufacturing literature, one reason for this could be that the Ag-
ile Manifesto itself seems to be unclear on what constitutes agility. Another rea-
son prevalent in literature is that, IS development environments are different
and what constitutes agility might differ from one context to another (Lyytinen
& Rose, 2006; Abrahamsson et al., 2009). For instance, Lee & Xia, (2010) defined
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software team agility as “the software team’s capability to efficiently and effec-
tively respond to and incorporate user requirement changes during the project
life cycle”. At the enterprise level, Overby et al.( 2005) define enterprise agility as
the ability of the firm to sense environmental change and respond appropriately.
Also, based on D’Aveni (1994) and Goldman et al. (1995), Sambamurthy et al.
(2003a) defined agility as the “ability to detect opportunities for innovation and
seize those competitive market opportunities by assembling the requisite assets,
knowledge, and relationships with speed and surprise” (2003a, p. 245).

The aforementioned definitions are context restricted, therefore, for this
thesis, the author defines enterprise agility as “the ability of the enterprise to quickly
(i) sense relevant changes that affect its competitive bases (e.g. speed, flexibility, innova-
tion proactivity, quality and profitability), and (ii) appropriately respond to such chang-
es through the (iii) building or reconfiguration of requisite capabilities (including IT-
enabled resources, practices, processes, and relationships) to remain innovative and com-
petitive in a fast changing business environment”. The author of this thesis adopts
the above definition because of the following reasons;

Firstly, the definition recognizes that different enterprises might have dif-
ferent competitive bases (Yusuf et al., 1999) for example speed, flexibility, inte-
gration and low complexity, innovation proactivity, responsiveness, quality,
profitability and mobilization of core competencies (Yusuf et al., 1999; Sherehiy
et al., 2007) with which the enterprise derives its agility.

Secondly, the definition recognizes the effect of sensing capabilities and re-
sponding capabilities on the agility of the enterprise (Nazir & Pinsonneault, 2012;
Overby et al., 2005; Seo & La Paz, 2008), and that for a firm to achieve agility, it
must possess and maintain a good balance between these two capabilities. For
instance Overby et al., (2005) developed a framework for enterprise agility that
suggests that firms with high sensing and high responding capabilities are agile.
This assertion was later supported by an exploratory research conducted by
Nazir & Pinsonneault, (2012). Furthermore, Seo & La Paz, (2008) assert that, if a
firm is unable to integrate sensing, processing, and responding systems, the firm
will have difficulties achieving agility. As implied in the definition, “capabilities”
is used to mean high-level routines (S. G. Winter, 2003); formed partly on indi-
vidual skills, tacit knowledge, social relations (Pandza, Horsburgh, Gorton, &
Polajnar, 2003) and a combination of resources; that enable the organization to
perform specific tasks repeatedly (Helfat & Winter, 2011).

Finally, the definition stresses the importance of the firm to screen changes
that occur in the business environment for relevance (Seo & La Paz, 2008), and
evaluate the appropriateness of response (Overby et al., 2005; Sharifi & Zhang,
1999; Tseng & Lin, 2011) based on the firm’s competitive bases (Yusuf et al., 1999)
and specific circumstances (Sharifi & Zhang, 1999). According to Overby et al.,
(2005), an appropriate response is supportive of a firm’s goal. They argue that
appropriate responses might include embarking on new venture (complex), ad-
justing existing venture (simple), or taking no action. An agile firm might react
proactively (first mover) or reactively (fast follower) provided the response sup-
ports the firm’s goal. (Overby et al., 2005.)
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2.1.2 Types of enterprise agility

According to Lu & Ramamurthy, (2011) there are two types of enterprise agility:
market capitalizing agility and operational adjustment agility. Market capitaliz-
ing agility enables the firm to quickly respond to and capitalize on changes
through continuously monitoring and quickly improving product/service to
address customers’ need. Operational adjustment agility is the ability of the
firm’s internal processes to physically and rapidly cope with market or demand
changes. Market capitalizing agility promotes entrepreneurial mindset about
strategic direction, decision making, and adjustment in uncertain environment
whilst operational adjustment agility focuses on speedy execution or implemen-
tation.

Also Sambamurthy et al. (2003a) suggest three types of enterprise agility
namely Customer agility, Operational agility, and Partnering agility. Customer
agility co-opts customers in the exploration and exploitation of opportunities
for innovative and competitive actions. The customers can be co-opted as
sources of innovation, co-creators of innovation and idea testers or promoters.
Partnering agility refers to the firm’s ability to leverage assets, knowledge, and
competencies of other firms (including suppliers, distributors, contract manu-
facturers, and logistics providers) in exploration and exploitation of innovation
opportunities. Operational agility focuses of achieving speed, accuracy, and
cost economy in the exploitation of innovation opportunities. They argue, that
customer agility, partnering agility, and operational agility collectively reflects
the agility of the firm.

In essence, enterprise agility can be classified into two broad types; exter-
nal agility and internal agility. External agility refers to the ability of the firm to
sense and appropriately respond to strategic issues for example changes in the
market (such as customer requirements and competitor actions), changes in
technology, and changes in business relations and ecosystem structures. Inter-
nal agility refers to the ability of the firm to reconfigure its internal operations
(or processes), management structures, and resources to support and sustain its
strategy. Internal agility is therefore inside facing; it supports and sustains ex-
ternal agility which is outside facing. Thus in line with Overby et al., (2005),
enterprise agility applies to both strategic and operational issues.

2.1.3 Agility Drivers, Agility Capabilities and Agility Providers

Considerable amount of research has been done to understand the drivers of
agility, the capabilities that enterprises need to poses in order to be agile, and
the providers of such agility (Sharifi & Zhang, 1999; Tseng & Lin, 2011; Yusuf et
al., 1999; Zhengwen Zhang & Sharifi, 2007). Agility drivers, capabilities and
providers are summarized in Table 1 below, and briefly discussed in subsec-
tions below.
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I.  Agility Drivers

The primary driver of enterprise agility is change (Yusuf et al., 1999; Tseng &
Lin, 2011). Agility drivers are the changes that occur in the business environ-
ment to which the enterprise must respond or that forces the enterprise to want
to be agile (Sherehiy et al., 2007). These changes are specific to different enter-
prises, and their relevance is dependent on the specific enterprise, its state or
situations (Sharifi & Zhang, 1999). Agility drivers include, change in customer’s
requirements, change in competition criteria, change in markets, change in
technological innovations, and change in social factors(Sharifi & Zhang, 1999;
Tseng & Lin, 2011; Zhengwen Zhang & Sharifi, 2007).

II.  Enterprise Agility Capabilities
Agile capabilities provide the enterprise the strength to respond to changes tak-
ing place, including opportunities in the environment (Sharifi & Zhang, 1999;
Zhengwen Zhang & Sharifi, 2000). These capabilities consist of four elements;
responsiveness, competency, flexibility/adaptability, and quickness or speed
(Sharifi & Zhang, 1999; Tseng & Lin, 2011; Zhengwen Zhang & Sharifi, 2000).
Responsiveness is the ability to identify change and respond quickly, reactively
or proactively and to recover from the organizational change caused by the re-
sponse; competency is a measure of how efficiently and effectively an enterprise
realizes its goals and objectives; flexibility or adaptiveness is the ability of the
enterprise to use the same facility to implement different processes and achieve
different goals; and quickness or speed is the ability to complete an activity in
the shortest possible time. Together, these four attributes shape the agility ca-
pabilities of the enterprise.

III.  Enterprise Agility Providers
Agility providers are the means by which the agility capabilities can be
achieved. These providers could come from the organization, people, technolo-
gy and innovation; and integrated together using information systems and
technology (Sharifi & Zhang, 1999; Tseng & Lin, 2011; Zhengwen Zhang &
Sharifi, 2000). As illustrated in Table 1 below, agility provider include building
relationships with partners, customers and competitors; technology; customer
and market sensitivity; integration; and information systems.



Table 1: Agility Drivers, Agility Capabilities and Agility Providers

Source Agility Driver Agility Capabilities Agility Provider
Sharifi and Change in Market Responsiveness
Zhang (1999) Changes in Competition criteria Competency
Changes in customer require- Flexibility
ment Quickness
Changes in Technology
Changes in social factors
Yusuf et al Automation and price/cost con- Core competence man- Integration
(1999) sideration agement Competence
Widening customer choice and Virtual enterprise Team building
expectation Capability for re- Technology
Competing priorities configuration Quality
Integration and proactivity Knowledge-driven en- Change
Achieving manufacturing re- terprise Partnership
quirements in synergy Market
Education
Welfare

Zhang & Change in market place Proactiveness Relationship with suppli-
Sharifi (2007) Change in competition basis Responsiveness er/customer/competitors
Change in customer require- Competency Technology
ments Flexibility Integration
Change in technology Quickness Organization
Change in social factors Customer focus People
Internal drivers Partnership Innovation
Information Systems
Tseng & Lin Customer’s requirements Responsiveness e Collaborative relationships
(2011) Competition criteria Competency e Process integration
Markets Flexibility e Customer/marketing sensitivity
Technological innovations Robustness

Social factors
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214 Information Systems and Enterprise Agility

The relationship between Information Systems and Enterprise Agility has been re-
searched extensively in the Information Systems community. The relationship has been
investigated from various perspective, for example: information systems alignment and
enterprise agility (e.g. Tallon & Pinsonneault, 2011); IT capability and organizational
agility (Lu & Ramamurthy, 2011; V Sambamurthy, Wei, Lim, & Lee, 2007), and IT and
digital options and enterprise agility (Overby et al., 2005).

According to Lu & Ramamurthy (2011), information system is widely regarded as
an enabler of enterprise agility. These information technologies could be in the form of
processes, knowledge, and communication technologies (Vallabh Sambamurthy et al.,
2003a). From an empirical study involving executives from 128 organizations, Lu &
Ramamurthy (2011) discovered a significant positive relationship between IT capabili-
ties and organizational agility; both operational adjustment agility and market capitali-
zation agility. Based on Sambamurthy and Zmud (1997), Lu & Ramamurthy defined IT
capabilities as ”a firm’s ability to acquire, deploy, combine, and reconfigure IT re-
sources in support and enhancement of business strategies and work processes” (2011,
p. 932). Similarly Sambamurthy et al.,(2007) proposed the role of complementary rela-
tionships between IT capabilities and operational capabilities in creating two types of
organizational agility: entrepreneurial agility, and adaptive agility. Also, Nevo & Wade
(2010) argue that the key factor in enabling strategic execution is the emergent capabil-
ity that ensues from the synergistic combination of IT assets and organizational re-
sources to form IT-enabled resources, and not the individual capabilities of IT assets
and organizational resources taken in isolation.

Although Henderson & Venkatraman (1993) argue that lack of alignment between
business and IT strategies of organizations contributes to the inability of the organiza-
tion to realize value from IT investments, there seem to be split views on the relation-
ship between IT (especially IT alignment) and enterprise agility in the IS literature (e.g.
see Lu & Ramamurthy, 2011; Tallon & Pinsonneault, 2011). A recent research by Tallon
& Pinsonneault (2011) to investigate the competing view on the relationship between IT
and enterprise agility actually revealed a positively significant relationship between
alignment and agility, and between alignment and performance that is fully mediated
by agility. However, they also found that, in volatile environments IT infrastructure
flexibility moderates the link between alignment and agility. Byrd & Turner define IT
infrastructure flexibility as the;

“ability to easily and readily diffuse or support a wide variety of hardware, software, com-
munications technologies, data, core applications, skills and competencies, commitments,
and values within the technical physical base and the human component of the existing IT

infrastructure” (2000, p. 172).
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Furthermore, according to Nazir & Pinsonneault (2012), an enterprise could have two
forms of electronic integration; Internal Electronic Integration (IEI) and External Elec-
tronic Integration (EEI). IEI links, and coordinates the links between units within the
firm to make them more adaptive to one another whilst EEI fosters connection with
business partners by improving environmental scanning through probing, exploring
and appropriating new knowledge. In that regard, high EEI is likely to influence high
sensing capability through knowledge exploration, and high IEI is likely to influence
high response capability through know exploitation, therefore, Nazir & Pinsonneault
(2012) concluded, in line with Overby et al.(2005)’s framework, that for an enterprise to
be agile, it must poses high EEI and high IEI. Knowledge exploration relates to acquir-
ing new knowledge from the environment, whilst knowledge exploitation relates to
using and sharing existing knowledge with the firm.

2.2 Enterprise Architecture

In this sub-section, the concentration is turned to Enterprise Architecture (EA) and re-
lated issues. There major concepts; enterprise architecture, enterprise architecting, and
enterprise architecture management are presented, and the relationships amongst the
three is established. Then other important issues relating to the three major concepts are
presented. These include organizational benefits of EA, challenges of EAM, EA frame-
works, EA domains and levels, and EA principles, planning, and governance. Literature
on extant methods for agile EAM, EAM, agile EA, and components of EAM are re-
viewed to establish preliminary lists of the Essential Elements of an Agile EAM.

221 Definition of Enterprise Architecture

Architecture is defined as “the fundamental organization of a system, embodied in its
components, their relationships to each other and the environment, and the principles
governing its design and evolution” (ISO/IEC 42010:2007). In TOGAF, architecture is
defined from two perspectives. Firstly, architecture is “a formal description of a system,
or a detailed plan of the system at component level to guide its implementation” and
secondly, architecture is “the structure of components, their inter-relationships, and the
principles and guidelines governing their design and evolution over time”. (2009, p. 9.)
Enterprise architecture is defined by Rood as “a conceptual framework that describes
how an enterprise is constructed by defining its primary components and the relation-
ships among these components” (1994, p. 106). EA defines a holistic view of the enter-
prise instead of taking application by application view (Kaisler et al., 2005). Sessions
(2007) describes the EA as the architecture of the whole enterprise consisting of business
process, technologies, and information systems.
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According to TOGAF, apart from the holistic nature of EA described above, the
enterprise architecture can also be represented with specific focus, for example on capa-
bilities (capability architecture) or on enterprise segments (segment architecture). Fur-
thermore, the architecture could also be described to represent different instances in
time for instance; “as-is” or baseline architecture that describes the current state of the
architecture; and the “to-be” or ultimate end state architecture that describe how the
enterprise architecture should be at a particular instance in the future. In between these
two extremes is the “transition architecture” with its own target state within a shorter
instance in the future. (2009, p. 62).

2.2.2 Enterprise Architecting

Enterprise Architecture efforts consist of three value dimensions; “architect, process,
and product”(Boster, Liu, & Thomas, 2000). The “architect” is the person - and by ex-
tension, the group of people - who engages in the enterprise architecture endeavor; the
“process” depicts series of technical and business related activities that the “architect”
employs to produce the “product”; and the “product” is the end result and includes the
architecture itself together with associated products including architectural drawings
and models. The “process” is called enterprise architecting. This is in line with the as-
sertion by Jonkers et al. that “architecture is a process as well as a product” (2006, p. 64).
Boster, Liu, & Thomas assert that architecting is “an ongoing, iterative, technical and
political process” (2000, p. 46). The ISO/IEC 42010 defines architecting as a “set of in-
terrelated activities of conceiving, defining, describing, documenting, maintaining, im-
proving, and certifying proper implementation of an architecture throughout a system’s
lifecycle” (2007).

In this thesis, the author replaces “systems” in the ISO/IEC 42010 (2007) defini-
tion with “enterprise”, and merges it with the assertions by Boster, Liu, & Thomas (2000)
to read: “Enterprise Architecting is a set of ongoing, iterative and interrelated technical and
business activities of conceiving, defining, describing, documenting, maintaining, and certifying
proper implementation of an architecture throughout an enterprise’s lifecycle”. This definition
of enterprise architecting implicitly encompasses all components that make up the en-
terprise.

Nevertheless, there are other definitions that are domain focused. For instance,
Kaisler et al. define Enterprise Architecting as “the set of processes, tools, and structures
necessary to implement an enterprise-wide coherent and consistent IT architecture for
supporting the enterprise’s business operations” (2005, p. 1). The definition adopted by
this thesis also takes note of the fact that enterprise architecting is a continuous process.
For example, according to Luche et al.(2012), Op’t Land et al.(2009) defined enterprise
architecting as:

“..a continuous process involving the creation, modification, enforcement, application, and
dissemination of different results. This process should be in sync with developments in the
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environment of the enterprise as well as developments internal to the enterprise, including
both its strategy and its operational processes” (2012, p. 2).

In essence, enterprise architecting is a continuous process that transforms the “as-is”
architecture to the “to-be” architecture within the context of the enterprise.

2.2.3 Enterprise Architecture Management

Enterprise Architecture Management (EAM) can be conceived as set of management
activities that are geared towards the establishment and continuous development of an
Enterprise Architecture in a way that enables it to control business change from archi-
tecture perspective (Aier, Gleichauf, et al., 2011). Ahlemann, Stettiner, Messerschmidt,
& Legner (2012) define EAM as

“a management practice that establishes, maintains and uses a coherent set of guidelines, ar-
chitecture principles and governance regimes that provide direction and practical help in the
design and development of an enterprise’s architecture to achieve its vision and strategy”

(2012, p. 3).

The EAM function has taken on a strategic role and presents a collection of processes,
methods, tools and responsibilities needed to continually align business and infor-
mation systems in support of enterprise strategies and visions (Ahlemann et al., 2012, p.
8; Simon, Fischbach, & Schoder, 2014). In that regard, EAM is no longer viewed as an IT
department job but a strategic function (Ahlemann et al., 2012, p. 15) that approaches
enterprise related changes in a holistic and consistent way taking into account environ-
mental influences including markets, regulations, or industry standards (Buckl et al.,
2009). It supports enterprise transformation in response to the increasingly dynamic
enterprise environment (Ahlemann et al., 2012, p. 3; Buckl et al., 2010), and sustains the
ensuing corporate changes (Ahlemann et al., 2012, p. 57).

In essence, Enterprise Architecture Management can be viewed as the manageri-
al endeavor that provides the necessary organizational context to enable enterprise ar-
chitecting efforts to continuously transform the “as-is” architecture towards a “to-be”
state in response to the increasingly dynamic enterprise environment. The environmen-
tal stimuli are those agility drivers to which it is necessary for the enterprise to respond
to appropriately. EAM provide the organizational context comprising of processes,
tools, structures, resources, relationships, and critical success factors that promote the
success of the architecting endeavor; and the stimuli that triggers the architecting pro-
cess. The relationship explicated here is illustrated in the Figure 1 below.
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Sense Agility Drivers Provide Organizational Context
As-ls | Enterprise - To-be
Architecture | Architecting | Architecture

! Enterprise Architecture Management I

Figure 1: EA, Enterprise Architecting, and EAM

2.2.4 Organizational Benefits of Enterprise Architecture

Different authors from the academia (e.g. Richardson, Jackson, & Dickson, 1990; Pulk-
kinen, 2006) and industry (e.g. TOGAF, 2009) have made claims about the enterprise or
organizational benefits of enterprise architecture. This section piggybacks on previous
publications that compiled these claims on the benefit of EA to the enterprise (e.g. Nie-
mi, 2008) and/or investigated how EA influences enterprise benefits (e.g. Tamm, Sed-
don, Shanks, & Reynolds, 2011). Table 2 summarizes the literature sources and the en-
terprise benefits of EA. Notable amongst these benefits are business-IT alignment (Wan,
Luo, Johansson, & Chen, 2013; Tamm et al., 2011; Bradley, Pratt, Byrd, Outlay, & Wynn
Jr, 2012; Niemi, 2008); improved communication and collaboration (Niemi, 2008; Tamm
et al.,, 2011); reduced costs (Niemi, 2008; Foorthuis et al., 2010; Espinosa et al., 2011;
Tamm et al., 2011); improved change and risk management (Niemi, 2008; Foorthuis et
al., 2010; Tamm et al., 2011); and increased interoperability and integration (Niemi, 2008;
Espinosa et al., 2011; Foorthuis et al., 2010; Tamm et al., 2011; Wan et al., 2013). Espinosa
et al.(2011) assert that enterprise architecture benefits can manifest as EA technical bene-
tits (e.g. reduced redundancy); and EA business process benefits (e.g. increased automa-
tion) and EA organizational benefit (e.g. increased productivity and revenue growth).
Foorthuis et al.(2010) claim that EA facilitates the achievement of key business goals
and the management of organizational complexity. Eighteen (18) out of thirty-three (33)
sources analyzed by Niemi (2008) support the claim that enterprise architecture help
provide a holistic view of the enterprise. Similarly, Wan et al.(2013) claim that EA pro-
motes a common and integrated understanding of the enterprise, and improves deci-
sion making. Indeed, they classify “better decision making” as a strongly desirable and
a strongly realizable benefit of EA. EA is also believed to improve agility at the technical
level (Espinosa et al., 2011), the business process level (Espinosa et al., 2011), the strate-
gic level (Niemi, 2008), and the enterprise level (Foorthuis et al., 2010; Espinosa et al.,
2011; Bradley et al., 2012).

However, an Enterprise Architecture Benefit Model (EABM) proposed by Tamm
et al. (2011) suggests that, EA has no direct effect on organization benefit, and that it is
through the impact of EA on “benefit enablers” that EA leads to organizational benefit.
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The benefit enablers include organizational alignment, information availability, re-
source portfolio optimization, and resource complementarity. Similarly, an empirical
research by Bradley et al. (2012) shows no direct effect of EA maturity on enterprise
agility. According to Bradley et al. (2012), the effect of EA maturity on enterprise agility
is mediated by IT alignment and/ or operational IT effectiveness.

From the above and as illustrated in Table 2, there seem to be convergence in the
EA literature on the benefits of EA to the organization. However, most of the benefits
that are claimed in the EA literature lack theoretical backing or empirical verification
(Tamm et al., 2011). For example, out of the 50 research articles that were analyzed by
Tamm et al. (2011) for the organizational benefits of EA, only six (6) (e.g. Richardson et
al., 1990; Pulkkinen, 2006) had empirical support for their claims, and only four (e.g.
Lindstrom, 2006) provided references to support their claims (see Appendix 1 Table A1l
of Tamm et al., 2011).

Table 2: Organizational Benefits of EA

Source Benefits
Tamm, Seddon, | Increased responsiveness and guidance to change; improved decision-
Shanks, & Reynolds | making; improved communication & collaboration; reduced (IT) costs;
(2011) business-IT alignment; improved business processes; improved IT systems;

re-use of resources; improve integration; reduce risk; regulatory compli-
ance; provides stability; improved interoperability between ISs; improved
utilization of IT; effective utilization of IT resources; responsiveness to
change; improves information sharing; assists with organizational govern-
ance; improves ROI from IT spending; less wasted time/money on projects
which do not support business goals; improves IS security; reduces IT
complexity; reduces organizational stovepipes; faster development and
implementation of new IS; standardizes organizational performance
measures; higher business and process flexibility; improve customer satis-
faction; enabling business and process change; faster, simpler and cheaper
procurement; alignment enabler; change enabler; and reduced time-to-
market

Foorthuis et al. (2010), | EA enables management to achieve key business goals; enables manage-
and Foorthuis et al. | ment of organizational complexity; facilitates the integration, standardiza-
(2015) tion and duplication of processes and systems; enables the enterprise to
deal with its environment effectively; yields insights into the current situa-
tion; yields insight into the future situation; reduces project costs and pro-
ject duration; reduces project risk and improves project success; and ena-
bles projects to manage complexity.

Espinosa, Boh, & De- | EA technical benefits (reduce redundancy, improved integration, reduced
Lone (2011) cost, greater agility, increased reuse, and standardization); EA business
process benefits (increased automation, increased integration, reduced
redundancy, increased modularity, and greater agility); and organizational
impact (increased productivity, better organizational agility, improved
process timeliness, cost reduction, and revenue growth).

Bradley, Pratt, Byrd, | IT alignment, operational IT effectiveness; enterprise agility (mediated by
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Outlay, & Wynn Jr | IT alignment and operational IT effectiveness)

(2012)
Wan, Luo, Johansson, | Improved business-IT alignment; common and integrated understanding
& Chen (2013) of the enterprise; better decision making; reduced complexity; improved

business structure; improved integration and interoperability; resource
optimization; and financial & economic results (monetary benefits, effec-
tiveness-related benefits, and timeliness-related benefits)

Niemi (2008) Reduced costs; provide a holistic view of the enterprise; improved busi-
ness-IT alignment; improved change management; improved risk man-
agement; increased interoperability and integration; shortened cycle times;
improved communication; improved management of IT investment; in-
creased reusability; improved alignment to business strategy; increased
standardization; reduced complexity; improved strategic agility; improved
innovation; improved alignment with partners; increased quality; im-
proved customer orientation; improved decision making; increased effi-
ciency; improved staff management; improved asset management; im-
proved business processes; evolutionary EA development & governance;
increased economy of scale; increased stability; and increased market val-
ue.

2.2.5 Challenges of Enterprise Architecture Management

Challenges in Enterprise Architecting have had appreciable consideration in the EA lit-
erature (Bente, Bombosch, & Langade, 2012; Buckl et al., 2011; Chuang & van Log-
gerenberg, 2010; Kaisler et al., 2005; Lucke et al., 2010). There are technical and non-
technical problems relating to Enterprise Architecture Management (EAM), however
the latter are predominant (Chuang & van Loggerenberg, 2010; Kaisler et al., 2005;
Lucke et al., 2010). Technical challenges in EAM include difficulty in appropriately
communicating architectural materials (Lucke et al., 2010) to multiple stakeholder in a
way that every stakeholder can understand (Kaisler et al., 2005); lack of adequate mod-
eling tools and EA frameworks (Chuang & van Loggerenberg, 2010; Kaisler et al., 2005;
Lucke et al., 2010); difficulties in integration especially with legacy systems (Chuang &
van Loggerenberg, 2010); coping with complexities and challenges relating to the as-
sessment of technical architecture maturity, systems scalability, and architecture integri-
ty (Kaisler et al., 2005).

Non-technical challenges in enterprise architecting can be summarized under is-
sues relating to “understanding and management of the enterprise architecture” (Lucke
et al.,, 2010, p. 9). Lucke et al., (2010) identified two broad categories of problems relat-
ing to understanding and managing enterprise architecture: they are management prob-
lems and semantic problems. The former consists of challenges relating to management
commitment, EA governance, stakeholders and coordination; and the latter consists of
challenges relating to communication, understanding requirements, and shared under-
standing. Other researchers (for example, Kaisler et al., 2005; Chuang & van Loggeren-
berg, 2010; Buckl et al., 2011) share similar views. For instance, Kaisler et al., (2005) men-
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tioned challenge relating to managing stakeholder perspectives, and Chuang & van
Loggerenberg, (2010) list communication, obtaining buy-in from EA stakeholders,
ownership, perceptions of the enterprise architect, and organizational politics as chal-
lenges to EAM. Likewise, Buckl et al.,(2011) communicate challenges relating to align-
ment of stakeholder interests, and commitment and involvement of all parties as chal-
lenges of EAM. Lack of management commitment deprives the architecting process of
resources needed to perform, and consequently results in low acceptance of EA within
the organization (Buckl et al., 2011). Another challenge that is closely associated to the
lack of management commitment is the inability to development meaningful value
proposition for enterprise architecture (Kaisler et al., 2005; Lucke et al., 2010; Buckl et al.,
2011).

Challenges related to EA governance stem from the lack of structure in EA pro-
jects caused by ill-defined roles, responsibilities, processes and procedures (Buckl et al.,
2011). Stakeholders and coordination presents another area of challenge to EAM in that
architectural projects usually involve multiple stakeholders, with divers and sometimes
conflicting views and perspective (Kaisler et al., 2005; Lucke et al., 2010; Buckl et al.,
2011). These stakeholders can be dispersed across multiple organizational units separat-
ed by geography and/or time (Lucke et al., 2010), and do have different “languages”
they understand. For instance, the language barriers pose communication challenges in
EAM. The group that develops the EA might be different from the group that uses it
(Lucke et al., 2010; Buckl et al., 2011). An empirical study conducted by Chuang & van
Loggerenberg, (2010) further reveals that, beyond communication gaps amongst differ-
ent stakeholder groups, there exist communication challenges within stakeholder
groups. The other two semantic problems relating to understanding requirements and
shared understanding are off-shoots of challenges relating to communication.

2.2.6 Enterprise Architecture Frameworks

According to Sessions (2007), an Enterprise Architecture Framework (EAF) is “a skele-
tal structure that defines suggested architectural artifacts, describes how those artifacts
are related to each other, and provides generic definitions for what those artifacts might
look like”. EAF can be used to develop different architectures, and should provide a
method for describing the end state of the enterprise in terms of a set of building blocks
(architecture components) and the relationships between such components (TOGAF,
2009, p. 7). TOGAF further recommends that an EAF should provide a set of tools, a
common vocabulary, a list of recommended standards, and compliant products that can
be used in implementing the components (2009, p. 7). In essence, EAFs should consist of
a description of deliverables that should be produced and a method by which the deliv-
erables should be produced, however some EAFs fall short of one of these two require-
ments; usually the later (TOGAF, 2009, p. 18). For instance, Sessions (2007) does not
consider the Zackman Framework as an EAF because though the Zackman Framework
provides vivid description of architectural deliverables, it does not describe a method
for developing such deliverables. Also, TOGAF provides detail description of a method
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- the Architecture Development Method ADM - but does not adequately describe the
architectural deliverables that should be produced (Sessions, 2007).

Apart from the two EAFs mentioned above as examples, there are other EAFs
with different scope of coverage. Whilst some are domain specific, others cover the
whole enterprise. They include, 4+1 View, Federal Enterprise Architecture Framework
(FEAF), Treasury Enterprise Architecture Framework (TEAF), Department of Defense
Architecture Framework (DoDAF), Architecture of Integrated Information Systems
(ARIS), Model Driven Architecture (MDA), and LTG Architecture Framework (LTGAF).

The aim here is not to present all these EAFs but to point to sources where they
are presented and compared. Table 3 below provides a summary of the sources, basis of
analysis or comparison, and the frameworks that were analyzed.

Table 3: Comparison of EA Frameworks

Source Basis for analysis Frameworks analyzed
Tang, Han, & | Roles in systems and software engineer- | Zackman, 4+1 View, FEAF, RM-ODP
Chen, (2004) ing (Inputs, outcomes, and goals) TOGAF, and DoDAF
Urbaczewski & | Context of use Zackman, DoDAF, FEAF, and TO-
Mrdalj, (2006) Views, level of abstraction, and | GAF

coverage of the SDLC
Leist & Zellner, | Requisite requirements for EAF useful- | ARIS, DoDAF, FEAF, TEAF, TO-
(2006) ness (Specification document, Meta mod- | GAF, Zackman, and MDA

el, role, techniques, and procedure mod-
el)

Sessions Elements of EAFs (Taxonomy complete- | Zackman, TOGAF, FEA and Gartner
(2007) ness, process completeness, reference-
model guidance, practice guidance, ma-
turity model, business focus, governance
guidance, partitioning catalog, vendor
neutrality, information availability, time

to value)
Lim, Lee, & | EA quality attributes grouped into Views, | Zackman, TEAF, DoDAF, FEAF, and
Park, (2009) Perspectives, Scope, and Time LTGAF

2.2.7 Enterprise Architecture Domains and Levels

Enterprise architecture comprises of different aspects or subsets, that are referred to by
TOGAF as “architecture domains” (2009, p. 10). However, there seems to be no consen-
sus on neither what these architecture domains are nor on the terminology used to refer
to them. For example, concerning the later, Tang et al. (2004) uses the term “view-
points”; Hirvonen & Pulkkinen (2004), Pulkkinen & Hirvonen (2005), and Pulkkinen
(2006) use the term “architecture dimensions”; Winter & Fischer(2006) use the
term ”Architecture layer”; whilst other authors including Jonkers et al.(2003),
Hoogervorst (2004), Iyer & Gottlieb(2004), and TOGAF (2009) use the term “architecture
domain”. Not only are these terminologies different, but also different authors use them
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to refer to different concepts with regards to enterprise architecture. For instance, whilst
Tang et al. (2004) uses “viewpoints” to refer to the different aspects of enterprise archi-
tecture, TOGAF (2009) uses “viewpoints” to refer to a model (2009, p. 416) that de-
scribes the perspective from which stakeholders from the different aspects of the enter-
prise architecture (architecture domains) view the architecture (2009, p. 40,413). Also,
whereas TOGAF (2009) treats data and application architectures as EA domains, Winter
& Fischer(2006) treat them as views of software architecture. In this thesis however, the
term “Architecture domain” or “EA domain” is used to refer to the different aspects of
the enterprise architecture.

As illustrated in Table 4 below, different authors have proposed different set of
EA domains. The divergence in views amongst authors is however not different from
what prevails in practice. For instance, all four case companies in Winter & Fischer(2006)
had different set of EA domains. From EA literature, it is unclear what factors underpin
the differences in the EA domains proposed by researchers, or the differences in the EA
domains that exist in enterprises. However, it is not entirely unsafe to explain the later
using contingency and fitness theories. Each enterprise may choose to use different
structure, and organize the enterprise components in a way that enables the enterprise
to establish fit between its environment and strategy, and between its strategy and in-
ternal operations thus attaining external and internal fit. Therefore, it is likely that the
differences in the EA domains adopted across enterprises are informed by contingencies
including the industry type, environmental factors, strategy, organizational structure,
maturity, size, and most importantly, the managerial perception of the relationship be-
tween the different components of the enterprise (e.g. how business and IS components
relate). Also, the different view that authors hold can be attributed to their backgrounds,
base literature, and probably the EA domains that have been adopted in their case com-
panies. For instance, Winter & Fischer(2006) might have referred to security and infor-
mation architectures as examples of cross-layer views because in one of their case com-
panies (case company D), security architecture and data architecture were treated as
cross-cutting issues in business, application and technical /IT architectures.

In view of the above, the author of this thesis uses a generic representation of EA
domains (EA Domainl, EA Domain2 ... EA Domain n) to allow for easy adaption and
instantiation of the ensuing agile EA management method within enterprises. However,
for ease of representation and illustrations, the EA domains proposed by Hirvonen &
Pulkkinen (2004) are used at some points within the thesis.

The notion of enterprise architecture levels presents another area of gross dispar-
ity amongst researchers. Jonkers et al.,(2003) proposes business, application and tech-
nology levels (layers) of EA; Pulkkinen (2006) states enterprise, domain and system lev-
els of EA; and TOGAF (2009) proses enterprise, segment, and capability levels of EA.

Table 4: EA Domains and Levels

Source EA Domains

Iyer & Gottlieb,(2004) Process, information/knowledge, infrastructure, and organization
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Jonkers et al.,(2006) and Lank- | Process, product, information, application, and technical
horst (2004)

Hoogervorst,(2004) Business, organizational, information, and technology

Jonkers et al.,(2003) Process, product, organization, information, data, application, and
technical infrastructure

Hirvonen & Pulkkinen, | Business, information, system (application), technology

(2004) and then later by
Pulkkinen & Hirvonen, (2005)

and Pulkkinen,(2006)

Winter & Fischer,(2006) Business, process, integration, software, and infrastructure
TOGAF (2009, p. 61) Business, data, application, technology

Tang et al. (2004) Business, information, software, and technical

2.2.8 Enterprise Architecture Principles

Enterprise Architecture (EA) principles are the basic philosophies that an enterprise us-
es to guide the development, evaluation and evolution of its architecture (Richardson et
al., 1990). Indeed, EA principles are fundamental to the design, development and evolu-
tion of enterprise architecture, as explicitly stated in a widely adopted definition of EA;
“...and the principles guiding its design and evolution” (see ISO/IEC 42010:2007, 2007;
TOGAF, 2009). There seem to be a consensus in EA literature on the importance of EA
principles, for example to the success of EA management and governance, and attain-
ment of Business and IT goals (e.g. Aier, Fischer, & Winter, 2011; C. Fischer, Winter, &
Aier, 2010; Richardson et al., 1990; Stelzer, 2010; TOGAF, 2009; R. Winter & Aier, 2011).
However, the definition, and the mechanisms for the development, the enactment and
the enforcement of EA principles have been sparingly studied. In recent years, however,
some authors have shown interest in studying EA principles as presented below.

EA principles can be categorized into two main forms following the definition of
EA; representation principles and design principles (Stelzer, 2010). According to
Stelzer,(2010) representation principles are employed during the description and mod-
eling of EA, and the evaluation of EA representation. Design principles, on the other
hand, guide the construction and evaluation of the enterprise architecture. Representa-
tion principles include understandability, consistency, and completeness; whilst design
principles include separation of concerns, modularity, or loose coupling. Similarly, ac-
cording to TOGAF, architecture principles can be categorized into two types; EA prin-
ciples that govern the EA process, providing guidance for development, maintenance,
and EA use; and EA principles that govern EA implementation, providing tenets and
guidance for designing and developing information systems (2009, p. 265).

Regarding the qualities of EA principles, TOGAF recommends that EA principles
should be understandable, robust, complete, consistent and stable (2009, pp. 267-268).
Lindstrom (2006) argues that EA principles are essentially enterprise wide requirements
and posits the application of qualities of requirements to EA principles. Accordingly,
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Lindstrom (2006) classifies qualities of EA principles into semantic and syntax qualities.
The former includes stability, verifiability, modifiability, correctness and completeness,
whilst the later includes consistency, verifiability, unambiguity, and modifiability. Fur-
thermore, there are suggestions in EA literature on the composition or format of EA
principles. Richardson et al.(1990) and TOGAF (2009, p. 266) recommend that each EA
principle consist of a name, a principle statement, a rational for the principle and the
implication of the principle. Lindstrom (2006) recommends that apart from the name,
the statement, the motivation (rational), and the implication, each principle should con-
sist of a “measure” that states how the fulfillment of the principle will be measured; and
a “comment” if necessary.

There is however, gross disparity in literature as to where EA principles fit in the
enterprise decision making process. For instance, TOGAF states that EA principles are a
“subset of IT principles”(TOGAF, 2009, p. 265). TOGAF holds this view probably be-
cause of two reasons. Firstly, it recommends a governance mechanism that follows the
following hierarchy: corporate governance, technology governance, IT governance and
architecture governance; subsuming architecture governance under IT governance
(2009, p. 671). Secondly, TOGAF over concentrates architecture principles on capturing
“...fundamental truths about how the enterprise will use and deploy IT resources and
assets” (2009, p. 268). Indeed TOGAF recommended “Business Principles” as part of its
twenty sample principles (2009, pp. 269-273). However, it is arguable that the recom-
mended business principles are more related to information management than to core
business resources including business processes and capabilities. Based on Broadbent &
Kitzis (2005), Lindstrom (2006) proposes that business strategy informs business princi-
ples; business principles inform architectural principles; architectural principles inform
IT governance; and IT governance informs IT strategy.

EA principle development process is another area that is gaining discourse in lit-
erature. For instance, Nabukenya, Bommel, & Proper (2006) present a systematic policy
(EA principles) development process based on collaborative engineering literature and
verified using case studies; Op’t Land & Proper (2007) present an EA principle devel-
opment process by Op’t Land(2005); and Fischer et al. (2010) present an example from
industry - the EA principle development process of European Transportation Company
(ECT). The EA development process is of importance because it ensures that all relevant
principles are defined and do represent the top issues of the enterprise (Lindstrom,
2006). To enable adequate participation of relevant stakeholders in the development of
EA principles, the process will have to be anchored at the level that warrants the partic-
ipation of such stakeholders. TOGAF notes that EA principles are developed by a lead
architect in conjunction with the CIO, an architecture board and other business stake-
holders (TOGAF, 2009, p. 267).

2.2.9 Enterprise Architecture Governance

Generally, architecture governance provides a set of mechanism through which archi-
tecture is enacted in the enterprise (Aziz, Obitz, Modi, & Sarkar, 2005). Specifically, EA
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governance provides mechanisms by which EA and other architectures are managed at
the enterprise level (TOGAF, 2009, p. 671). These mechanisms could include control
processes, rules, standards, roles and organizational structure (Kamogawa & Okada,
2005) to ensure the successful definition, development, integration, and management of
architecture content, and the measurement of the effectiveness of the EA discipline
within the enterprise (Aziz et al., 2005). EA governance is expected to act as “glue” be-
tween the involved EA domains to ensure that ensuing mismatches are handled effec-
tively (Kluge, Dietzsch, & Rosemann, 2006). According to TOGAF, EA governance con-
cerns managing change processes (design governance) (2009, p. 25); defining operation-
al performance levels, managing system performance against defined performance lev-
els, and implementing systems that ensures effective operations of systems (operational
governance) (2009, p. 716); and providing architectural oversight over architectural im-
plementation (implementation governance) (2009, p. 493). In this regard, EA govern-
ance is implemented at various levels of the enterprise (Ylimiki, 2008a), and is neces-
sary for long term maintenance of the enterprise architecture (Kamogawa & Okada,
2005). TOGAF recommends that EA strategic plans should be closely linked to the ar-
chitecture governance process to curb circumvention of design decisions for tactical
convenience (2009, p. 700).

Furthermore, Seppdnen (2014) argues that the success of EA initiatives depends
on the governance model of the enterprise, and the guidance that the governance model
provides to the transformation of the enterprise. For instance, Aziz et al. (2005) asserts
that a well-functioning EA governance will enable IT to contribute to the creation of an
agile enterprise. Similarly, Winter & Schelp (2008) state that, for an enterprise to realize
EA process outputs in a consistent and timely manner, there is the need for a clear and
effective governance mechanism. However, Winter & Schelp (2008) noted that unlike
related fields (e.g. corporate governance, and IT governance), EA governance structures
are still in their infancy.

TOGAF (2009) presents an architecture governance framework that conceptually
consists of five constructs namely; processes, content, context, repository, and process
flow control. The process flow control links the other three constructs together (See Fig-
ure 50-1 on TOGAF, 2009, p. 676). TOGAF separates the process, content and context
(e.g. organizational form, and drivers) to allow new governance material to be intro-
duced without unduly impacting the processes. TOGAF’s architecture governance
structure is made up of four levels namely; global governance board, local governance
board, design authorities, and working parties (2009, p. 678). Aziz et al.(2005) present an
EA governance framework that has four EA domains (Business Architecture, Infor-
mation Architecture, Technical Architecture and Application Architecture) at its core
and seven dimensions of EA governance (leadership, organization, process, enabling
tools, management, policies and principles, and investment) at the periphery. They be-
lieve, each of these dimensions are crucial and together have the propensity to result in
effective EA governance.
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2.2.10 Enterprise Architecture Planning

Enterprise architecture Planning is another well researched area in the EA literature.
According to Saat, Aier, & Gleichauf (2009), Spewak and Hill (1993) defined enterprise
architecture planning as “the process of defining architectures for the use of information
in support of the business and the plan for implementing those architectures”. Indeed,
Pulkkinen (2006) argues that, careful planning at the managerial level is necessary in
finding the right strategies for and the implementation of any technologies including
ICTs. In addition to the managerial level, EA planning occurs at different levels of the
enterprise (Hirvonen & Pulkkinen, 2004; Saat et al., 2009) and across different EA do-
mains (Hirvonen & Pulkkinen, 2004; Pulkkinen, 2006; TOGAF, 2009). EA is made up of
different elements and relationships amongst the elements such that a change to one
element might have multiple effects on other elements and their relationships (Saat et
al., 2009; Jugel & Schweda, 2014) and thus making EA planning a complex task for EA
stakeholders (Jugel & Schweda, 2014). In this regard, it is not likely to completely plan
one of EA domains before planning another (Pulkkinen, 2006). Therefore, EA planning
must pay particular attention to change impact on different EA elements (Jugel &
Schweda, 2014)

In the EA literature, authors (e.g. Buchanan & Soley, 2002; Hirvonen & Pulkkinen,
2004; Pulkkinen, 2006; Saat et al., 2009; TOGAF, 2009; Jugel & Schweda, 2014) have pro-
posed guidelines, procedures, and methods for EA planning. Buchanan & Soley (2002)
present an EA planning model; the META Group’s EA Process Model, that starts off
architecture planning by combing the environment for trends (including threats and
opportunities) to determine whether there should be an architectural change or not. If
there should be architecture changes, a business visioning is done, and the enterprise
business architecture is defined or refined. The enterprise business architecture then
drives the information and technology architectures, and then the enterprise application
portfolio. In this model, EA planning is considered “top-down” and hence the other
architectures (e.g. technology and information) are considered “downstream” to the
business architecture. The planning model is however iterative and progressively elabo-
rate. Hirvonen & Pulkkinen (2004) proposed the "EA Management Grid” to bridge the
gap between EA management consulting and software development. The grid consists
of four (4) EA domains and three (3) EA levels of abstraction which corresponds to the
decision making levels in an enterprise. The grid provides a practice oriented frame-
work to manage requirements and constraints, and support EA projects and quality
management. Based on the EA Management Grid, Pulkkinen (2006) conceptualized a
method for decisions management in EA planning. Pulkkinen’s method suggests that
all the four (4) EA domains should be planned at all three (3) levels of abstraction, start-
ing from the strategic level (2006). The method encourages iterations amongst EA do-
mains at each level of abstraction, and iterations within the same domain across differ-
ent levels of abstraction. The former enables evolving plans in one domain to serve as
input to another domain, and the later make it possible for downstream success lessons
and standards to become enterprise wide standards.
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However, most EA planning methods implicitly assume the state of stability (Saat
et al., 2009) and discrete architecture development, and thus do not adequately address
the complexity of dynamics (Saat et al., 2009). Saat et al. (2009) argue that, EA transfor-
mation is irreversible or not repeatable especially because the environmental factors
that prevail during each transformation project might differ from those that prevailed
during prior transformation projects. They therefore proposed an evolutionary ap-
proach to EA planning (also see Bente et al., 2012, p. 160). Based on industry cases, Saat
et al. (2009) identified three challenges that relating to EA planning, namely: volatility of
architectural layers, architecture elements and their interrelationships; harmonization of
projects and programs; and prediction and management of impacts of changes on dif-
ferent granularity levels. Furthermore, based on Chaos Theory, they proposed six (6)
requirements for an EA planning method in order to handle the complexity of dynam-
ics. The six requirements are: using the as-is (current state) as the foundation for plan-
ning; ensuring the relevance of planning; separation of points in time to manage shift-
ing to-be models; affected architecture; volatility and life cycles; and different levels of
planning.

2211 Components (Building Blocks) of Enterprise Architecture Management

Towards answering the second research question, the author performed a search of ex-
tant literature that either explicitly or implicitly prescribed some building
blocks/components of EA or EAM. The search was done by using the key words
“Components of Enterprise Architecture Management” and “Elements of Enterprise
Architecture Management” in Google Scholar. The results were screened for relevance
and ten (10) publications were identified. Table 5 presents the ten (10) publications in
chronological order based on the year of publication.

Firstly, Armour, Kaisler, & Liu (1999a, 1999b) and Armour & Kaisler (2001)
through their three publications present a methodology for Enterprise IT Architecture
management. The methodology promotes taking a big-picture view at the enterprise to
capture the business vision and develop a common understanding of the EITA from
multiple perspectives. According to the methodology, architecture should be developed
incrementally and iteratively following a five-step process which includes; initiate the
process, characterize the baseline architecture, develop/update target architecture, plan
architecture transition, and plan architecture implementation. The methodology de-
scribes how the transition and the implementation of the architecture should be done
adaptively to accommodate shifting targets. However, the EITA takes an IT-centric
view towards EAM and views the big-picture as a system-of-systems, and lacks connec-
tion to how the EAM can support the agility of the enterprise as a whole.

Secondly in Pulkkinen & Hirvonen, (2005), the authors developed a process model
for discrete enterprise architecture development efforts undertaken as incremental steps,
and suited for EA projects that have time and scope limitations. The process model is
anchored in an EA gird of four dimensions (business, information, systems and tech-
nology), and three organizational decision making levels: strategic, business operations
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and technical (e.g. regarding systems). The process model promotes collaborative deci-
sion making involving business and IT at all levels; cyclical (iterative) and incremental
approach towards planning and development; and targeted interventions at developing
discrete architecture components using the grid as a guide. The authors proposed that
development projects should consist of three phases: the initiation, the working, and the
ending phases. Though the method was tested on different projects with different scales
and success criteria, the method lacks some essential mechanisms for instance, mecha-
nisms to handle changing requirements and success criteria within one enterprise. It
also lacks connection to how enterprise-wide agility will be supported.

Thirdly, based on their experience with industry, Wagter et al. (2005) proposed a
model, the Dynamic Architecture Model, that is aimed at supporting agile architecture.
The authors define agile architecture as the architecture that is purposefully designed to
facilitate the speed of change in content (architecture products) and process (architec-
ture development and maintenance processes): they named it “Dynamic Architecture”
(DYA). The DYA model hinges on three core processes that include strategic dialogue,
development with architecture, and architectural services(2005, p. 4). The strategic dia-
logue processes ensure that the enterprise level objectives are determined to inform
subsequent project or development proposals; development with architecture ensures
that IT solutions are development and implemented based on architectural provisions,
for example principles and guidelines; and architecture services support the other two
processes with principles, guidelines and models. Further, Wagter et al. (2005) proposed
ten principles that underpins the DYA (2005, pp. 53-56) as illustrated in Table 5.
Though the DYA model is focused on making the architecture (IT architecture) and the
architecture development process (architecting) agile, it provides insight to the agility of
the EAM function.

Fourthly, Rouhani et al. (2008) proposed a process model which they called the
“Agile Enterprise Architecture Framework (AEAF)”. The AEAF consists of seven con-
structs and eleven interrelationships amongst the constructs. The aim of the process
model is to make the enterprise architecture and the architecting process agile. The
AEAF provides constructs aimed at attaining agility, for instance constructs aimed at
the monitoring and continuous optimization of the architecture and architecting pro-
cesses; the anticipation of technical and functional architectural requirements in the
near and distant future; and the adaptation of competencies and communication of ar-
chitectural information to create collective intelligence. The process model however
lacks clarity on how to apply the constructs, and connection to agility of EAM and the
enterprise as a whole.

Fifty, Buckl, Matthes, & Schweda (2009) took a cybernetic point of view at EAM
and presented EAM as a Viable System Model (VSM). They further elaborated on how
the various components (systems) within the VSM could represent a component of
EAM. Consequently, they prescribed five essential components of EAM namely; enter-
prise-level management processes, communication, reactive EA management, proactive
EA management, and EA management governance. The enterprise - level management
processes consists of systems that change the EA via projects which are in line with en-
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terprise strategies, schedules, and priorities; the communication construct provides a
common basis and foster communication amongst different architectural stakeholders
for example through visualization; reactive EA management monitors primary activi-
ties and coordinate amongst them in order to deal with immediate concerns and main-
tain a holistic view of the primary activities; proactive EA management deals with fur-
ther concerns that emerge from the changes in the enterprise environment to support
strategic decision making; and the EA management governance which is embedded in
the EAM function establishes balance between present and future architecture efforts,
and steers the enterprise as a whole. The authors further prescribed six processes with
which the EAM interfaces with other management processes within the enterprise.

A year later, Sabine Buckl and her colleagues proposed another set of building
blocks for the EAM from a combination of concepts including the design theory nexus,
pattern-based approach to EA management, and situational method engineering (Buckl
et al., 2010). They proposed method framework called the Building Blocks of EAM Solu-
tions (BEAMS) consists of loosely coupled activities including “develop and Describe”,
“communicate and Enact”, “analyze and evaluate”, and “configure & adapt” for EA
management. Central to these components are “EA principles & target state of the EA”,
“Planned state of the EA”, and “Current state of the EA”. It is however, unclear how the
building blocks support the agility of the EAM function and the agility of the enterprise
as a whole.

Seventhly, in Buckl et al (2011), the authors identify challenges with enterprise ar-
chitecture management and couch them into four (4) attributes that an EAM endeavor
must have. These attributes include: the EA management endeavor has to be aligned
with the stakeholders’ interests expressed in a shared terminology; an EA management
endeavor has to ensure an early and periodical delivery of concrete EA products; an EA
management endeavor has to ensure commitment and involvement of all parties; and
an EA management endeavor has to continuously adapt to a volatile environment with
changing criteria for goal fulfillment. By applying agile software development (specifi-
cally, SRCUM) principles directly to enterprise architecture management, the authors
mapped scrum roles, activities and deliverables to those of enterprise architecture man-
agement. However, issues relating to for example enterprise knowledge/awareness
creation, and support for enterprise level agility remain to be addressed. The method
might also inherit the difficulties associated in scaling team level agile methods to the
enterprise level.

Eighthly, Aier, Gleichauf, & Winter (2011) employed Design Science Research
(DSR) to analyze the problems underlying EAM and proposed eight factors that influ-
ence the design of EAM. These factors include IT Operation Support, Enterprise Focus
and management Support, EAM Governance, IT Strategy and IT Governance Support,
Information Supply, Integrative Role, Design Impact and Business Strategy Support.
They further verified these factors through a survey that involved 119 respondents. The
factors proposed here seem to be IT-centric and it is unclear how they promote the agili-
ty of the EAM function and the agility of the enterprise as a whole.
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Ninthly, Bente, Bombosch, & Langade (2012, pp. 27-28) in their book on Collabo-
rative Enterprise Architecture presented three main guidelines of collaborative enter-
prise architecture and corresponding six building blocks derived from agile, lean, and
enterprise 2.0 practices. The main guidelines include streamlining architecture process-
es to establish a lean set of processes and rules; adopting evolutionary problem solving
approaches by involving all stakeholders; and fostering open participation for example
participation in knowledge, participation in decision, and participation in transfor-
mation. The authors presented four dimensions of EA challenges; namely perspective,
governance, strategy, and transformation, and argued that challenges in EA occur when
extreme views to these dimensions: too high or too low, too rigid or too weak, too far
reaching or too myopic, and too fast or too slow respectively, are taken. They proposed
the six building blocks as remedy to EA challenges.

Lastly, Ahlemann, Stettiner, Messerschmidt, & Legner (2012) in their book “Strate-
gic Enterprise Architecture Management: Challenges, best practices and future devel-
opments” proposed an EA management “navigator” that consists of seven building
blocks of successful EAM (2012, pp. 38-55). These include “the EAM agenda for the
Chief Executive Officer”, “EAM governance and organization”, “Embedding EAM into

7 “

strategic planning”, “Embedding EAM into the project life cycle”, “Embedding EAM
into operations and monitoring”, “EA frameworks, modeling and tools”, and “People,
adoption and introduction of EAM”.

Clearly, the agility of the EAM and its relation to the agility of the enterprise has
sparingly been treated in the EA literature. However, the literature reviewed provides a
preliminary list of essential elements, and lays a solid foundation on which the thesis

builds to construct the essential elements of an EAM method.

Table 5: Components of EAM in Extant Literature

Author Focus | Summary of Components of Enterprise Architecture Management
Armour, Agile e Capture the business vision
Kaisler, & Liu | EA ¢ Provide common understanding from multiple perspectives
(1999a,1999b), | (EITA) | e Develop the architecture incrementally and iteratively (initiate the
Armour & process, characterize the baseline architecture, develop/update tar-
Kaisler (2001) get architecture, plan architecture transition, plan architecture im-
plementation)

e Transition and implement adaptively
Pulkkinen & | Agile e Collaboration and a joint decision making process with business
Hirvonen EA and IT managers at all levels
(2005) Dev. ¢ Administrative, infological and technology decisions are considered

at every level, with a narrowing scope and lower level of abstrac-
tion when going down the levels

e Cyclical (iterative) and incremental approach are taken towards
planning and development

e Targeted interventions using the EAM Grid

e Development projects should have 3 phases (the initiation, the
working, and the ending phases)

Wagter, Van | Agile e Processes (Strategic Dialogue, Development with architecture, Ar-
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Den Berg,
Luijpers, &
Van Steenber-
gen (2005, pp.
53-56)

EA

chitectural Services)
Principles:
o Architecture is strategic if IT is strategic.
Architecture must facilitate speed of change.
Communication between business and I'T management is crucial.
Business objectives govern the development of architecture.
The level of architecture will be continually raised if architecture
is aligned to important business changes.
Architecture must be developed “just enough, just in time.”
o Working under architecture is supported by a theoretical and
working model.
o Transparent relationships must be defined
o Several development strategies are distinguished
o Architectural principles and processes must be an integral part
of the organization.

o
O
o
O

O

Rouhani, Shi-
razi, Nezhad,
& Kharazmi
(2008)

Agile
EA

Process monitoring and continuous optimization
Business projection, resource and supporting technologies
Technical and functional anticipation

Adaptation of competencies and collaboration types
Information system and technological system

Processes operation

Design a rudimentary model

Buckl, Matthes,
& Schweda
(2009)

EAM

Enterprise -level management processes

Communication

Reactive EA management

Proactive EA management

EA management governance

EAM process -
o Delivery of planned & as-is landscapes
o Document changes in landscape
Coordinate with other initiatives and to-be landscape
Transfer to planned landscape
Incrementally detail landscape changes
Transfer planned to as-is

O O O O

Buckl], Dierl,
Matthes, &
Schweda (2010)

EAM

Analyze & Evaluate

Develop & Describe

Communicate & Enact

Configure & Adapt

EA principles & target stake of the EA
Planned state of the EA

Current state of the EA

Buckl et al
(2011)

Agile
EAM

The EA management endeavor has to be aligned with the stake-
holders’ interests expressed in a shared terminology.

An EA management endeavor has to ensure an early and periodical
delivery of concrete EA products.

An EA management endeavor has to ensure commitment and in-
volvement of all parties.

An EA management endeavor has to continuously adapt to a vola-
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tile environment with changing criteria for goal fulfillment.

Aier, EAM e IT Operations support
Gleichauf, & ¢ Enterprise focus and management support
Winter (2011) e EAM governance

e IT strategy and IT governance support
¢ Information supply

¢ Integrative role

e Design impact

e Business strategy support

Bente,  Bom- | Agile o Establish a lean set of processes and rules : get rid of waste by
bosch, & Lan- | EA streamlining architecture processes

gade (2012, pp. ¢ Adopt evolutionary problem solving : Involve all stakeholders by
27-28) interlocking architecture scrums

e Foster and moderate open participation:
o Practice iterative architecture through EA Kanban (welcome
change and iterative design)
o Participation in knowledge (sharing & combining knowledge, in-
tegrated information repository)
o Participation in decision (collaborative decision making)
o Participation in Transformation

Ahlemann, EAM e Top management awareness and support (a CxO agenda).
Stettiner, Mes- e EAM governance and organization.

serschmidt, & ¢ Embedding EAM into strategic planning.

Legner (2012, ¢ Embedding EAM into the project life cycle.

pp. 38-55) ¢ Embedding EAM into operations and monitoring.

¢ EA frameworks, modeling and tools.
e People, adoption and EAM introduction

2.3 Summary

This chapter presented the two major concepts of this thesis; enterprise agility and en-
terprise architecture. The enterprise agility subsection enabled the author of the thesis
to acquire adequate knowledge of the area of enterprise agility, and established the the-
oretical background towards answering research question 1. The definition for enter-
prise agility from different perspectives including manufacturing, management, new
product development, and information systems were reviewed. Based on extant defini-
tion, a more suitable definition of enterprise agility for this thesis was proposed.

The subsection on enterprise architecture established a sound understanding of
the EA literature with particular focus on EA, Enterprise Architecting, and Enterprise
Architecture Management and the relationship amongst these three; and other salient
issues in EA especially EA governance, EA principles, EA planning, and EA frame-
works, levels and domains. Also, extant literature that are dedicated to developing an
agile EAM method, an agile EA, or components (elements) for EAM were reviewed to
develop a list of preliminary EEs of an agile EAM method.
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3 CHAPTER 3 THEORETICAL FOUNDATION FOR
ADAPTING LEAN AND AGILE PRINCIPLES AND VAL-
UES

This chapter is the second chapter on literature review. It starts off by presenting the
Lean and Agile principles and values from extant literature and suggesting some theo-
ries that could be employed to adapt the Lean and Agile principles and values to Enter-
prise Architecture Management (EAM). The suggested theories, referred to here as
“probable theoretical glue”, are then presented with concentration on how they relate to
enterprise agility and its antecedents. Lastly, the Critical Success Factors (CSFs) of EAM
that were identified through systematic literature review (as explained in section 4.5
under research methodology) are briefly presented.

3.1 Probable Theoretical Glue

EA literature has been found to be predominantly led by practitioner actions, for in-
stance practitioner publications, and so tend to lack theoretical underpinning for in-
stance, concerning why certain claims are made (Tamm et al., 2011). This might be an
inherited characteristic from the general IS design community where either very ab-
stract representations (e.g. mathematical models) are used to represent the busi-
ness/technology environment, or very informal descriptive IS models (e.g. an EA
framework) are used to represent such environments (Hevner et al., 2004). The former is
criticized for lack of relevance to the business environment, and the latter is criticized
for lack of underlying theory base (Hevner et al., 2004), hampering its generalizability.
Indeed, the design artifact is regarded by many as the whole point in DSR and therefore
little emphasis is placed on what it means to make contribution to generalized
knowledge (Gregor & Hevner, 2013). In this sub-section, the thesis proposes some theo-
ries, or what Gregor & Hevner (2013) refer to as the justification theory or kernel theory,
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with which the Lean and Agile values and principles would be adapted for EAM, tak-
ing cognizance of the literature reviewed in chapter 2. This approach helps to curb the
shortcomings associated with directly applying the agile principles (Abrahamsson et al.,
2009; Boehm, 2002; Conboy, 2009) especially to fields outside systems development, and
to provide the “theoretical glue”(Conboy, 2009; Whetten, 1989) that supports the applica-
bility of these principles to EAM for enterprise wide impact; specifically enterprise agili-
ty. The set of theoretical glue selected here are called “probable theoretical glue” to sig-
nify that different authors could select different theories depending on their under-
standing of the problem area and/or the perspective they wish to take.

3.2 Lean and Agile Principles and Values

In this sub-section, focus is shifted to Lean and Agile values and principles as in extant
literature. Also, probable theories that could guide the application of the Lean and Agile
values and principles to EAM will be suggested. Further, the justification for the combi-
nation of Lean and Agile values and principles will be provided. The sub-section ends
with a presentation on the complimentary relationships between Lean and Agile in con-
tinuous development.

3.2.1 Agile Principles and Values

Although some authors (e.g. Abbas, Gravell, & Wills, 2008) do argue that the concept of
agility in information systems development did exist prior the Agile Manifesto, there
seem to be consensus that the Agile Manifesto popularized the concept of agility in
software development (Abbas et al., 2008; Abrahamsson et al., 2009). The Agile Manifes-
to proposes four (4) values and twelve principles. Table 6 lists the agile values and prin-
ciples together with their corresponding probable theoretical glue. Agile methods (e.g.
SCRUM and XP) are embodiments of the agile values and principles. These methods
have been widely adopted especially in information systems development projects with
small teams of up to an average of seven (7) members, nonetheless, in exceptional situa-
tions these methods are successful with projects of up to 250 team members (Cockburn
& Highsmith, 2001). Also, the merits of these agile values, principles and methods are
widely known within the IS community. However, there exist criticisms about the
scalability of the agile values, principles and methods not only to the enterprise level
(e.g. Kdhkonen, 2004), but also to large scale information system development projects
(e.g. Boehm, 2002). As remedies, many authors including academicians (e.g. Boehm,
2002; Kdahkonen, 2004) and practitioners (e.g. Leffingwell et al., 2011) have suggested
means to scale up agile methods. For example, Kdhkonen (2004) suggest that other
structures (e.g. community of practice) should be used in conjunction with the formal
team structures in agile methods; Boehm (2002) suggests that hybrid approaches that
combine “traditional” and agile methods should be used to overcome limitations that
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result from using either traditional or agile methods alone; and Leffingwell et al., (2011)
suggest that “lean method” should be combined with agile methods and managed

within a framework of projects and portfolios.

Table 6: Agile Values and Principles

Agile Values

Probable Theoretical Glue

Individuals and interactions over processes and tools

Participation/ Collaboration

Working software over comprehensive documentation

Organizational fitness

Customer collaboration over contract negotiation

Participation / Collaboration

Responding to change over following a plan

Dynamic Capability

Agile Principles

Probable Theoretical Glue

Satisfy the customer through early and continuous delivery
of valuable software

Organizational fitness

Welcome changing requirements, even late in develop-
ment. Agile processes harness change for the customer's
competitive advantage

Contingency-based require-
ment management

Deliver working software frequently, from a couple of
weeks to a couple of months, with a preference for the
shorter timescale

Organizational fitness

Business people and developers work together daily
throughout the project

Participation/ Collaboration

Build projects around motivated individuals, give them the
environment and support they need and trust them to get
the job done.

Team building (Agility Pro-
vider)

The most efficient and effective method of conveying in-
formation with and within a development team is face-to-
face conversation

Participation/ Collaboration

Working software is the primary measure of progress

Organizational fitness

Agile processes promote sustainable development. The
sponsors, developers and users should be able to maintain
a constant pace indefinitely

Dynamic capability / Col-
laboration

Continuous attention to technical excellence and good de-
sign enhances agility

Participatory Design

Simplicity, the art of maximizing the amount of work not
done is essential

Continuous improvement

The best architectures, requirements and designs emerge
from self-organizing teams

Emerging design
(Participatory Design)

At regular intervals, the team reflects on how to become
more effective, then tunes and adjusts its behavior accord-

ingly

Organizational fitness &
Dynamic Capability

3.2.2 Lean Principles and Wastes

The origin of Lean thinking can be traced to the shop-floors of Japanese manufacturers,
especially Toyota Motor Corporation, however, according to Hines, Holweg, & Rich
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(2004) the term “lean thinking” was popularized by the publication “The Machine That
Changed the World : The Story of Lean Production” in the 1990s. From its birth ground in
the manufacturing (especially the automobile) industry, the lean concept has spread
into other industry sectors (Hines et al., 2004), for example construction, military, logis-
tics and service industries (Poppendieck, 2011).

Lean thinking is based on a set of principles and values. Hines et al., (2004),
based on Womack and Jones(1996), listed the lean principles to include; identifying cus-
tomer value, managing the value stream, developing the capability to flow production,
using “pull” mechanisms to support flow of materials, and pursuing perfection through
elimination of waste in the production system. The lean wastes include over production,
waiting, transportation, inappropriate processing, inventory, unnecessary motions and
defects (Bhasin & Burcher, 2006; Hines et al., 2004). The lean principles and lean wastes
and their respective probable theoretical glue are represented in Table 7.

Table 7: Lean Principles and Lean Wastes

Lean Principles

Probable Theoretical Glue

Identifying customer value

Participation/ Collaboration

Managing the value stream

Organizational fitness & Dynamic capability

Developing the capability to flow pro-
duction

Organizational fitness & Dynamic capability

Using “pull” mechanisms to support
flow of material

Dynamic Capability/ Participation/ Collabora-
tion

Pursuing perfection through elimination
of waste in production system

Organizational fitness & Dynamic capability

Lean Wastes

Probable Theoretical Glue

Over production

Emerging design (participatory design)

In-process inventory

Contingency-based requirement management

Extra processing steps

Organizational fitness

Motion Dynamic capability

Defects Organizational fitness

Waiting Organizational fitness & Dynamic capability
Transportation Collaboration/Participation

3.2.3 Why Lean and Agile?

According to Hines et al., (2004) as lean principles are applied in other sectors, the focus
on eliminating waste on the factory floor reaches its limitations and newer approaches
that contingently enhance perceived value to customers are born. Value in these new
approaches is created by adding products or service features that customers perceive to
be useful, and/or by removing wasteful activities (Hines et al., 2004). One of the most
stated approaches is the lean-agility (Hines et al., 2004) or the leangility approach which
is a careful combination of lean and agile paradigms (Naylor, Naim, & Berry, 1999).
From a strategic point of view, Hines et al., (2004) concluded that other concepts that
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enhance customer value, example agility concepts, can be integrated with lean without
compromising the core objectives of lean. Indeed, Van Hoek (2000) indicates that the
combination of lean and agile or leangility might be feasible as lean capabilities support
and might be prerequisite to agile performance especially in operational terms. Similar-
ly, by concentrating on lean and agile teamwork within organizations, Putnik,
Browaeys, & Fisser (2012) found that lean and agile are not only inseparable but also
interdependent. Empirically, a study of the Finnish software industry revealed that
though the adoption of lean concepts in general and specifically, the combination of
lean and agile concepts are more recent than the adoption of agile principles in software
development, approximately 22% (n=_88) of the respondents (n = 408) reported that their
companies use a combination of lean and agile principles in software development.

Indeed, lean thinking (including values and principles) has been applied in Infor-
mation Systems (software development) and Enterprise Architecture literature. For in-
stance, Poppendieck & Poppendieck (2003, pp. 18-22) and Poppendieck (2011) adapted
lean principles and wastes for software development and Bente et al. did for Enterprise
Architecture (2012, pp. 175-193).

3.2.4 Lean and Agile for Continuous Improvement

At the heart of Lean and Agile concepts presented above is the concept of continuous
improvement. Agile concept stresses iterative and incremental delivery of products;
with each of the iterations adding more value and meeting customer needs. Similarly,
lean concept stresses the elimination of waste and continuous improvement of the
product through value addition, as well as continuous improvement of the processes by
which the products are created through the elimination of non-value adding processes,
and improvement of the value-adding processes towards perfection.

Continuous improvement can be defined as a company-wide process of enabling
of focused incremental innovation (Bessant, Caffyn, Gilbert, Harding, & Webb, 1994). In
this regard, it can be seen as an outcome, and the process that produces the outcome
(Bessant, Caffyn, & Gallagher, 2001). CI is believed to enable organization-wide process
improvement, granular improvement through step-by-step innovation, mobilization of
people in an organization around improvement activities, and creation of a learning
and growing environment (see Wu & Chen, 2006). Furthermore, Bessant & Francis
(1999) argued that CI can be seen as a dynamic capability, with particular focus on CI as
a process; since it is the process nature of CI that enables it to involve large portion of
the organization in innovation and learning processes, and also define how the organi-
zation confronts issues relating to innovation, learning and renewal. Similarly, Anand,
Ward, Tatikonda, & Schilling,(2009) noted that process improvement involves organiza-
tional learning to make changes in operating routines and could therefore constitute
dynamic capability when it is rooted within a comprehensive organizational context.
Clearly, for an organization to harness these merits from incremental changes, it needs
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to sustain the CI initiatives over the long term towards the particular objective it seeks
to achieve (Bessant et al., 1994)

However, implementation of CI initiatives is not without problems. Even when
short-term gains begin to accrue, the sustainability of CI initiatives in the long-term can
be problematic (Bessant et al., 1994; Wu & Chen, 2006). According to Bessant et al. (1994)
the successful implementation of CI initiatives will depend on the creation of enabling
organizational contexts. They proposed six organizational factors including the need for
clear strategic framework, strategic management (including careful planning and moni-
toring), underlying supportive culture, enabling infrastructure (e.g. organic organiza-
tional structure, local autonomy and empowerment, and communication), managing as
a process, and supporting tools (1994, pp. 19-22)

CI initiatives are based on concepts such as lean, Six Sigma, and “Plan - Do -
Check - Act” Deming cycle (Caffyn, 1999; Anand et al., 2009; Sokovic, Pavletic, & Pipan,
2010). Caffyn(1999) advocate that enterprises implementing CI initiatives should do so
as a long-term process following an iterative cycle based on the “Plan - Do - Check -
Act” Deming cycle or on an organizational development cycle. Furthermore, the “Plan -
Do - Check - Act” Deming cycle is recognized as part of the continuous improvement
aspect of quality management (Hervani, Helms, & Sarkis, 2005).

The “Plan - Do - Check - Act” Deming cycle consists of four main steps towards
iterative problems solving, and can be used to effect both incremental as well as major
improvements. It is usually represented as shown in Error! Reference source not
ound.. “PLAN" relates to planning activities or tests aimed at improvement; “DO” re-
lates to activities aimed at carrying out the change or test preferably on a small scale,
“CHECK/STUDY” relates to activities aimed at checking or studying the results from
“DO” to see if the change has been carried out as desired or something went wrong,
and identifying the lessons that were learnt; and “ACT” refers to activities aimed at en-
acting the change or test preferably on a small scale (Moen & Norman, 2006).

ACT | PLAN

CHECK | DO
/STUDY

Figure 2: The Deming Cycle
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3.3 Review of the Probable Theoretical Glue

In this sub-section the proposed “probable theoretical glue” is presented. The “probable
theoretical glue” includes theories on collaborative decision making, participatory de-
sign, organizational fitness, contingency based requirement management, and dynamic
capability. The import here is to trace how each of the “probable theoretical glue” im-
pacts on enterprise agility or its antecedents for example, the agility providers and agili-
ty capabilities that were discussed in chapter two. This is done primarily through the
review of previous studies and empirical research on each of the theories that help to
trace the path, rather than covering the breadth and depth of each of the theories. In
other words, the literature review on each of the probable theoretical glue seeks to find
out whether prior research has established a relationship between the probable theoret-
ical glue and enterprise agility or its antecedents. For example, literature review on col-
laborative decision making seeks to find out whether collaboration amongst different
stakeholders has been found in extant literature to have any relation with enterprise
agility, and to understand the possible relationship.

3.3.1 Collaborative Decision Making

Collaborative decision making or planning approaches are used to encourage the partic-
ipation of diverse stakeholders in making decisions, especially within the contexts
where social and political fragmentation, shared power, conflicting values, and differ-
ences in knowledge are on the increase (Innes & Booher, 1999). Also, where there is the
need to accomplish significant or innovative gains (e.g. decisions, relationships, or
learning), there is the need to create flexible linkages among stakeholders through col-
laborative decision making (Innes & Booher, 1999). In this regard, collaborative decision
making takes cognizance of diverse characteristics, including “diverse views and multi-
ple knowledges and understandings” (Innes, 2004, p. 9), of participating stakeholders;
and promotes consensus based on stakeholder interests and not on arguments about
predetermined positions (Innes & Booher, 1999).

Advantages of collaborative decision making are well established in literature.
For instance, Innes,(2004) asserts that collaborative decision making results in shared
understanding and relationship building among stakeholders, and produces package of
interlinked actions and proposals. Furthermore, Innes & Booher,(1999) list agreements
and plans, experimentation, innovative ideas, building shared learning, and ability to
handle change as outcomes of collaborative decision making.

According to Innes,(2004), there are eight major conditions that a collaborative
decision making process should observe. These are;
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e Inclusion of a full range of stakeholders;

e A task that is meaningful to the participants and that has promise of having a

timely impact;

e Participants who set their own ground rules for behavior, agenda setting,

making decisions and many other topics;

e A process that begins with mutual understanding of interests and avoids po-

sitional bargaining;

e A dialogue where all are heard and respected and equally able to participate;

e A self-organizing process unconstrained by conveners in its time or content

and which permits the status quo and all assumptions to be questioned;

e Information that is accessible and fully shared among participants;

e An understanding that ‘consensus’ is only reached when all interests have

been explored and every effort has been made to satisfy these concerns.
Collaborative decision making has been explored in diverse areas including medical
(e.g. Politi & Street, 2011), air traffic management (e.g. Ball, Chen, Hoffman, & Vossen,
2001), IT governance and strategy (e.g. Peterson, 2004), and enterprise architecture (e.g.
Bente et al., 2012).

In IT governance, Peterson claims that IT governance should focus on Horizontal
Integration Capabilities (HCI); which he defines as “the ability to coordinate and inte-
grate formal and informal IT decision-making authority across business and IT com-
munities” (2004, p. 14). According to him, HIC can be classified into structure capability
(connection), process capability (coordination), and rational capability (collaboration).
Rational capability (collaboration) integration builds trust and the willingness of busi-
ness and IT stakeholders to work together resulting in business-IT partnership, and
shared leaning and understanding of business/IT objectives (Peterson, 2004). Also, Teo
& King(1999) framed four-level typology of Business Planning (BP) - Information Sys-
tems Planning (ISP) integration based on prior literature. In typel, BP is separate from
ISP with administrative integration; in type2, BP informs ISP; in type3, BP feeds ISP and
ISP feeds BP; and in type4, BP and ISP are conducted as an integrated process. Teo &
King(1999) argue that unlike in typel and type2 where the IS function plays a restrictive
role, in type3 and type4 the IS function is proactive in supporting and influencing busi-
ness strategy. Indeed, the reciprocal interest between business and IT, as implicated in
type3 and type4, is a necessary precondition for collaborative decision making (Innes,
2004).

Furthermore, through as systematic literature review, Chen et al. (2010) discov-
ered three concepts of IS strategy: first, IS strategy as the use of IS to support business
strategy; second, IS strategy as the master plan of the IS function; and third, IS strategy
as the shared view of the IS role within the organization. The third concept of IS strate-
gy as found by Chen et al. (2010) aligns with type3 and type4 of BP-ISP integration in
Teo & King(1999). According to Chen et al. (2010), conceiving IS strategy as the shared
view of the IS role within the organization elevates IS strategy to be part of corporate
strategy, makes IS strategy enterprise-centric, and enables IS strategy to guide future IS-
related business decisions, and push or support business initiatives. This conception
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also promotes shared understanding across the organization and enables dynamic
alignment (coevolution) of business and IS strategies (Chen et al., 2010).

Similarly, in the enterprise architecture literature, (Lapalme, 2012) presents the
three schools of thought (or belief of enterprise architects) on enterprise architecture
namely; Enterprise IT Architecting (EITA), Enterprise Integrating (EI), and Enterprise
Ecological Adaptation (EEA). The EITA school of thought takes a reductionist look at
EAM and develops IT strategies to support business strategies, and therefore treats EA
as “glue” between business and IT. In this school of thought, business strategy is as-
sumed to be complete and always leads IT strategy; and all the different organizational
dimensions (EA domains) are designed independently. The EI school of thought applies
systems thinking, jointly architects all the different EA domains and encourages collab-
oration across the organization to attain organizational coherency. This school of
thought also assumes business strategy is complete and employs EA as a link between
strategy and execution. The EEA school of thought supports organizational innovation
and adaptation by supporting coevolution between the organization and its environ-
ment on the one hand, and “intra-organizational coherency” on the other. This school of
thought promotes organizational learning, shared awareness and understanding, and
“sensemaking”; and fosters collaboration across the organization to jointly design all
EA dimensions. The three schools of thought presented by (Lapalme, 2012) largely align
with the work of Teo & King(1999), and Chen et al. (2010). Also, the EI and EEA schools
of thought, taken together, support the concept of organizational fit (e.g. Miles, 1984),
and types of enterprise agility (e.g. Lu & Ramamurthy, 2011; Vallabh Sambamurthy,
Bharadwaj, & Grover, 2003b). Table 8 shows a summary of these different types of
business - IS relationships in the literature discussed above.

Table 8: Literature sources on business - IS relationships

Pertserson (2004) Teo & King (1999) | Chen et al. (2010) Lapalme (2012)
Structure capability BP - ISP with Ad- IS as master plan of Enterprise IT archi-
(connection) min integration IS function tecting
Process Capability (Co- | BP informs ISP IS Strategy to sup- Enterprise Integrat-
ordination) port Business Strate- | ing
gy
Rational Capability BP feeds ISP and IS strategy as shared | Enterprise Ecologi-
(Collaboration) ISP feeds BP view of the IS role cal adaption
within the org
BP&ISP as integrat-
ed process
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3.3.2 Participatory Design

Fundamentally, Participatory Design (PD) processes reflect design as a social process
that allows those affected by a design to participate in the design process, and thus “ex-
tends the sphere of the design activity beyond the designer “(Luck, 2003). Consequently,
the form of the ensuing artifact from PD processes reflect the collective effort of the de-
signer and the users (Redstrom, 2008). Carroll & Rosson (2007) noted that PD integrates
two radical propositions about design; a moral proposition that states that users have
the right to participate in the design process, and a pragmatic proposition that states
that including users” input will increase the chances of a successful design outcome (e.g.
quality of design artifact). Similarly, Bjogvinsson, Ehn, & Hillgren (2012) state that PD is
motivated by social and rational idea of democracy that enables proper and legitimate
participation of users, and the quest to benefit from participants” knowledge, especially
tacit knowledge, in the design process. Indeed, according to Spinuzzi (2005), PD hinges
on constructivism theory that resists the notion that knowledge can be completely for-
malized and classified.

As users participate in PD processes and experiment with design techniques such
as prototyping and modeling that make otherwise abstract ideas clearer, they have the
opportunity to influence the design of the form of an artifact (“thing-design”) or the
intended use of the artifact (“use-design”) or both iteratively (Redstrém, 2008), and to
anticipate “use before actual use” (Redstréom, 2008; Ehn, 2008). Complementary to these
two views is the notion of “design after design” or “meta-design” that encourages de-
signing in a manner that provides space for further design and appropriation of the de-
signed artifact during actual use or after the initial design project (Redstrom, 2008;
Bjogvinsson et al., 2012). This allows the participation of not only users and designers,
but also inanimate things (e.g. models, and other artifacts) in the design process (Ehn,
2008). One criticism against “traditional” PD and at the same time a reason underlying
“design after design” is that actual use will most likely differ from anticipated use no
matter how participative the design process was.

Also, generally, participation has been identified to have positive effect on use
(e.g. Baroudi, Olson, & Ives, 1986; Hartwick & Barki, 1994), and use on the organiza-
tional benefits derived from design artifacts (e.g. Delone & McLean, 2003; Seddon, 1997;
Lange, Mendling, & Recker, 2015). In information systems, Barki & Hartwick (1989)
distinguished between user participation and user involvement. According to them,
user participation refers to the behavior or actions that the target user or its representa-
tive performs in the systems development process, whilst user involvement refers to the
subjective psychological state of mind that defines the extent of relevance that the user
attaches to the system or the system development process depending on the user’s fo-
cus. They further proposed user participation as an antecedent of user involvement. In a
later publication, Hartwick & Barki, (1994) found that early in a system development
process, a user’s intention to use a system may be influenced by subjective norm (inten-
tion to use because others expect them to) however, when the system is operational the
user’s attitude (or the feeling of relevance) towards the system is the crucial determi-
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nant of intention to use. They concluded that amongst the activities that a user under-
takes during the systems development process, meaningful participation (what McKeen
et al. (1994) refer to as “influence” or “effective communication” and Baroudi et al. (1986)
refer to as “substantive involvement”) has the greatest effect on user involvement, atti-
tude and use.

Similarly, evidence from Baroudi et al. (1986) suggests that user involvement (re-
ferring to “user participation” in the terminologies of Barki & Hartwick, (1989)) in the
system develop process enhances system usage and impacts the user’s satisfaction with
the system via system usage. Similarly, though Seddon (1997) found a significant rela-
tionship between user involvement and system usefulness (or perceived usefulness),
they did find a non-significant relationship between user involvement and user satisfac-
tion, and suggested that user satisfaction is a perceptual benefit that results from the
actual use of a system. However, from the analysis of 151 independent systems devel-
opment projects in eight different organizations McKeen et al.(1994) found a direct rela-
tionship between user participation and user satisfaction. Furthermore, Delone &
McLean (2003), proposed a relation between system use and net benefits (including or-
ganizational benefits) and between user satisfaction and net benefits.

The degree and the determinants of the degree of participation have also been
studied in literature. For instance, McKeen et al.(1994) studied the effects of four contin-
gencies; task complexity, system complexity, user influence, and user-developer com-
munication; on the relationship between user participation and user satisfaction. They
found that, in cases of high task complexity and/or system complexity the relationship
between user participation and satisfaction is stronger than in projects of low task com-
plexity and/or system complexity. In other words, in cases of high task complexity
and/or system complexity higher degree of participation is needed than it is in cases of
low task complexity and/or system complexity. The other two contingencies were
found to have positive relation with user satisfaction regardless of the degree of partici-
pation. Also, Vink et al.(2008) found that different stakeholder groups participate at dif-
ferent levels along the development and change processes. For example, top and middle
management participate to set goals that are consistent with enterprise strategies, de-
signers facilitate idea generation and prototyping, and middle management participates
in improvement selection and implementation. Therefore, for participation to yield op-
timum results there is the need to engage the relevant stakeholders at the appropriate
levels and to the degree required by the complexity of the architecture endeavor at
hand, and to enable them to influence the design process and outcome.

3.3.3 Organizational Fitness

According to Beer et al. (2005) the concept of “fit” has been widely studied in the busi-
ness literature. Within the organizational context, “fit” is seen as the state of alignment
between the organization and its environment, and the arrangement of internal re-
sources to sustain the alignment (Miles, 1984). In that regard, fit is “a process as well as
a state”(Miles, 1984, p. 11). Organizational fit suggests that there is the need for multiple
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alignments for an organization to perform effectively. For instance, the organization’s
strategy must be aligned to its environment, its capabilities with its strategy, and its de-
sign and culture with its capabilities, and its leadership behavior with its design (Beer et
al., 2005). Similarly, Miles (1984) noticed that the proposed remedies for organizational
renewal lies in the ability of the organization to achieve fit amongst its strategy, struc-
ture, and management processes. Organizational fit, therefore, can be categorized into
external or internal fit (Miles, 1984; Beer et al., 2005). External fit relates to the alignment
between the organization’s strategy and its environment, and internal fit is the con-
sistency amongst the organization’s processes, structure and culture, and their align-
ment with the organization’s strategy (Miles, 1984).

However, as organizations and their environments are exposed to frequent
changes, a static look at organizational fit becomes unsuitable, and thus organizational
fit needs to reflect “organizational dynamics” (Nissen, 2014). Nissen (2014) coined the
terms “equilibrating” and “fluxing” to describe the two types of organizational fit that
were prevalent in prior literature. Equilibrating organizational fit pursues and main-
tains periodic fit (stability) through sequences of static organizational (re)designs. In
practical terms, the organization is designed to fit its current contingencies and rede-
signed only when misfit ensues between the current organization design and its contin-
gencies. However, according to Miles (1984) there exists a blur line between fit and mis-
tit. Therefore, organizational redesigns to achieve fit (re-equilibration) are more proba-
ble to occur when severe, or at least “enough”, misfit ensues (Nissen, 2014). Fluxing ori-
entation pursues continuous changes in organizational design in response to changing
contingencies. It is the embodiment of concepts including organizational dynamics,
emergent patterns, dynamic capabilities, modular reconfiguration, and organization
inertia (Nissen, 2014).

Due to the multiplicity of components within the environment (internal and ex-
ternal) of an organization, research efforts regarding organizational fit typically focus
on fit between specific pairs of components (Kanellis, Lycett, & Paul, 1999). Within the
IS discipline, the focus is typically on fit between specific organizational dimension and
IS (Hong & Kim, 2002; livari, 1992; Kanellis et al., 1999; Markus & Robey, 1983). Daven-
port & Short (1990) long established the recursive relationship between IT capabilities
and process redesign, and also provided guidelines for process redesign and organiza-
tional structure. Also, Yang & Seddon (2004) posit that the degree of fit between an im-
plemented Enterprise Systems (ES) and organizational needs over time affect the per-
ceived benefits from ES use over time. More recently, Strong & Volkoff (2010) devel-
oped a theoretical conceptualization of organization - ES (org-ES) fit which suggests six
misfit domains (organizational culture, control, roles, functionality, data, and usability)
for ES. These findings supports the view of livari (1992) that “the concept of “fit” ex-
presses an idea that the object of design (an organizational structure, or an information
system) must match its context in order to be effective”.
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3.3.4 Contingency Based Requirement Management

Requirements Engineering (RE) is believed to be a mature field in Software Engineering
that has been adopted into other fields (Jarke & Pohl, 1994), including enterprise archi-
tecture. In relation to enterprise architecture, TOGAF defines requirement as “a quanti-
tative statement of business need that must be met by a particular architecture or work
package” (2009, p. 35). Similar to requirements in Software Engineering, EA require-
ments could be functional or non-functional (TOGAF, 2009, p. 103).

In enterprise architecture, managing these requirements poses very difficult
problem because: firstly, EA has diverse stakeholders who have different interests, un-
derstand different languages, and are at different levels of the enterprise; secondly, EA
consists of different architectures classified by EA domains, time frame, and different
levels of abstraction and detail; and thirdly, EA concerns the whole enterprise embod-
ied in its components, their interactions, and evolution within a dynamic, complex and
competitive enterprise environment. In effect, requirement management in EA needs to
pay particular attention to potentially conflicting perspectives from different stakehold-
er (TOGAF, 2009, p. 7); and changing contingencies including criteria for goal fulfill-
ment (e.g. timeliness, cost efficiency, and percentage of changes to be accommodated),
and enterprise competitive bases (e.g. speed, cost, flexibility, need for partnership, and
operational efficiency). According to Jarke & Pohl(1994), in order to facilitate goal-
directed change in evolving organizations, requirements solicitation and representa-
tions (e.g. modeling) must be done throughout the lifetime of the system; here enter-
prise architecture. In deed Engelsman et al.(2011) assert that requirement modeling is
an important part of enterprise architecture management and that “Goals have to be
refined into requirements before their realization can be assigned to some artifact, such
as a business service, business process, application service or application component”
(2011, p. 10). Also, TOGAF places requirement management at the center of its Architec-
ture Development Method (ADM) and emphasizes that it should be carried out
throughout, and drive the ADM (2009, p. 204).

With the different and potentially conflicting interests or requirements that EA
stakeholders have, comes the difficulty that relates to the ability to interpret and proper-
ly evaluate these requirements. For instance, Kaiya, Shinbara, Kawano, & Saeki (2005)
refer to the differences in stakeholder perspectives concerning requirements as “re-
quirement discordance”, and suggest that there are two types of requirement discordance.
First, the discordance that results from the different interpretations that EA stakehold-
ers might have for a requirement (discordance in interpretation); and second, the discord-
ance that results from differences in the values or level of importance that EA stake-
holders ascribe to a requirement (discordance in evaluation). They proposed that discord-
ance in interpretation could be alleviated through collaborative processes that foster
shared interpretation amongst the different stakeholders, whilst the discordance in
evaluation could be alleviated through compromises and establishment of win-win sit-
uations.
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However, one assumption that might have underpinned the work of Kaiya, et al.
(2005) is that the stakeholder who originally states a requirement fully understands the
requirement and states it clearly enough for other stakeholders to understand; and that
the discordance in interpretation is not actually caused by probable ambiguity of the
stated requirement. Also, it is likely that discordance in evaluation could be influenced
by time and contingencies. For example, a highly valued requirement today might be
valued less tomorrow even by the same stakeholder, in the face of changing contingen-
cies including changes in customer demands, project feedbacks, early-wins, and project
constraints. Therefore, beyond the detection of discordance it is imperative for require-
ment management methods, especially in fast changing environments, to consider how
the clarity, complexity, volatility, and conflicts in requirements could be managed. For
instance, again from software development perspective Mathiassen, Saarinen, Tuuna-
nen, & Rossi(2007) identified three problem areas in relation to requirements. First, re-
quirements identity that relates to communication, physical, conceptual and cultural gaps
between developers and would-be users; and that could result in high-risk when the
requirements are unknown or indistinguishable. Second, requirement volatility that re-
lates to the degree of stability of the requirement; and that could result in high-risk
when the requirements change rapidly as stakeholders learn more about the system
during development, or in response to sources of volatility example market impacts,
company impacts and hidden impacts. And third, requirement complexity that relates to
how easy it is to understand the requirements; and could result in high-risk when the
requirements are difficult to understand, specify, and communicate.

Mathiassen et al. (2007) further suggested four techniques namely; requirement
discovery technique, requirement prioritization technique, requirements experimenta-
tion technique, and requirement specification technique; with which risks associated
with requirement identity, volatility and complexity could be managed. Requirement
discovery techniques (e.g. use case-based, and focus group interview) are customer-
focused and based on identification and prediction of customer needs, explicate re-
quirements but take less rigid approaches to documentation, appreciate emerging re-
quirements, and rely on personal contact between developers and potential users. Re-
quirements prioritization techniques (e.g. Card sorting, EasyWinWin, and Delphi meth-
ods) are resource-centric and based on analysis of, and choice amongst identified re-
quirements vis-a-vis project constraints including cost, technologies, skills and time.
Requirements experimentation techniques (e.g. prototyping) are software-centric, em-
ploy designs of the artifact as a key means for communication with users, and facilitate
learning and joint problem solving amongst developers and users. Requirements speci-
fication techniques (e.g. entity relationship modeling) are documentation-centric, and
hinge on explicit and agreed upon basis for continued development. According to Ma-
thiassen et al. (2007), discovery techniques should be employed to address requirement
identify risks, prioritization and experimentation techniques should be employed to
address requirement volatility risks, and prioritization and specification techniques
should be employed to address requirement complexity risks. However since require-
ments might have risk profile consisting of a combination of different degrees of identi-
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ty, complexity, and volatility risks; Mathiassen et al. (2007) recommended that a combi-
nation of requirement development techniques should be used together with compen-
sating actions to curb adverse effect on risks other than the ones targeted by a particular
technique. Conflicting requirements from stakeholders can be resolved through collabo-
rative decision making processes (e.g. consensus building) that is described in section
3.3.1 above.

3.3.5 Dynamic Capabilities

According to Winter (2003, p. 991), an organizational capability is “a high-level routine
(or collection of routines) that, together with its implementation input flows, confers
upon an organization’s management a set of decision options for producing significant
output of a particular type” . It comprises of “individual skills, tacit forms of knowledge,
and social relations that are embedded in a firm’s routines, managerial processes, forms
of communication and culture” (Pandza, Horsburgh, Gorton, & Polajnar, 2003, p. 1011).
Winter (2003, p. 991) defines routines as “behavior that is learned, highly patterned,
repetitious, or quasi-repetitious, founded in part in tacit knowledge —and the specificity
of objectives”. Capability can also imply the capacity to carry out an activity in a reliable
manner and as such, a capability should have intended purpose, be used to carry out an
activity, and enable reliable and repeated performance (Helfat & Winter, 2011).

Firms do possess capabilities that reflect their ability to perform basic functional
activities (Collis, 1994), enable them to solve problems and develop new products (Zah-
ra, Sapienza, & Davidsson, 2006), and are dedicated to how the firm “earns a living now”
(S. G. Winter, 2003). These capabilities are called “first category” capabilities(Collis,
1994), substantive capabilities (Zahra et al., 2006), zero-order, ordinary or operational
capabilities (S. G. Winter, 2003). They are exercised in equilibrium or stationary state of
the firm (S. G. Winter, 2003) and reflect the resource base of the firm (Ambrosini, Bow-
man, & Collier, 2009). Such capabilities include plant layouts, marketing campaigns
(Collis, 1994), and ways to develop new products (Zahra et al., 2006).

Unlike operational capabilities, dynamic capabilities are associated with the ability
to adapt to changes and survive in turbulent or dynamic environments. Dynamic capa-
bilities are the ability to change, reconfigure (Zahra et al., 2006), extend, modity, or cre-
ate operational/substantive capabilities (Drnevich & Kriauciunas, 2011). They dynami-
cally improve the activities of the firm (Collis, 1994) e.g. the production process, and
cause changes in the product, the scale or the customers (S. G. Winter, 2003). Dynamic
capabilities refer to the firm’s ability to build, integrate and reconfigure internal and
external competencies to address rapidly changing environments (Teece et al., 1997, p.
516). These dynamic capabilities consist of knowledge creation and absorption,
knowledge integration, and knowledge reconfiguration (Verona & Ravasi, 2003). Simi-
larly, Zollo & Winter (2002) argued that dynamic capabilities are shaped by experience
accumulation, knowledge articulation and knowledge codification. Also, Barnett, Pres-
ley, Johnson, & Liles, (1994) claimed that the move towards agility depends on the abil-
ity of the enterprise to respond to unanticipated changes by leveraging on its
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knowledge. These knowledge are accumulated overtime, and stored in organization’s
procedures, norms, rules, and forms (J. G. March, 1991). Information technologies have
played significant role in the development and sharing of organizational knowledge.
For instance, Kane & Alavi (2007) discovered that IT-enabled learning mechanisms, in-
cluding knowledge repositories of best practices, enable capabilities that have distinct
effect on exploration and exploitation learning dynamics in organizations. Enterprise
architecture can contribute to organizational knowledge through disciplined production
and management of enterprise definition that cumulates into a body of enterprise
knowledge (Zachman, 1996). In line with earlier arguments, enterprise knowledge in-
creases enterprise sophistication and resilience to high rates of enterprise change over
time (Zachman, 1996). For instance, in Verona & Ravasi (2003), the authors noted that
knowledge integration and related business processes were central to Oticon’s capacity
to innovate continuously.

According to Pavlou & EI Sawy (2011), dynamic capabilities can be grouped into
four categories namely sensing capability, learning capability, integrating capability
and coordinating capability. Sensing capability is the ability to spot, interpret, and pur-
sue opportunities in the environment for instance, the ability to generate, disseminate
and respond to market intelligence. They define learning capability as the ability to re-
vamp existing operational capabilities with new knowledge through acquisition, as-
similation, transformation and exploitation of knowledge. Integrating capability, ac-
cording to Pavlou & El Sawy (2011), is the ability to embed new knowledge into the
new operational capabilities by creating shared understanding and collective sense-
making. This category of dynamic capability consists of basic routines including contri-
bution of individual knowledge to group, representation of individual and group
knowledge, and interrelation of diverse knowledge inputs to the collective system. Last-
ly, they define coordinating capability as the ability to orchestrate and deploy tasks,
resources, and activities in the new operational capabilities by assigning resources and
appointing right persons to right task, and identifying synergies among tasks activities
and resources. The relationships amongst these types of dynamic capabilities are illus-
trated in Figure 3 below.
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Figure 3: "A framework for representing the proposed measurable model of dynamic capabilities"
Source: Pavlou and El Sawy (2011)

3.4 Critical Success factors of Enterprise Architecture Management

Very important to the conceptual model for this thesis is the construct “Critical Success
Factors of EAM”. The completeness of this construct ensures that the “Essential Ele-
ments of an Agile EAM Method” construct that will later be constructed in this thesis,
adequately incorporates known CSFs of EAM. Therefore, a systematic literature review
(as explained in section 4.5 under research methodology) was employed to identify the
CSFs of EAM. Twenty CSFs of EAM were identified from 10 publications. These CSFs
are briefly explained below;

Interlacing planning and execution

Architecture planning determines what, where, when and how resources will be
employed to achieve strategic and tacit goals (Carl & Colombi, 2007). Architec-
ture execution on the other hand is concerned with carrying out activities, and
making the investments that lead to the planned goals. Carl & Colombi (2007) as-
sert that though planning governs execution, in contemporary businesses envi-
ronment, planning and execution steps are blurring such that one cannot be ac-
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complished without the other. In this regard, planning cannot be done complete-
ly before execution; they need to be interlaced.

Scoping and purpose

The scope and purpose of an architecture endeavor establishes the extent of cov-
erage of the architecture endeavor, and states explicit goals and reasons for the
architecture endeavor. The “scope and purpose” answers the question “what
should be built and why?”(Keil, Cule, Lyytinen, & Schmidt, 1998), and provides
a clear sense of demonstrable value and direction for the architecture endeavor
(Ylimaki, 2008a). Defining scope and purpose at the beginning of an architecture
endeavor will assist in identifying risks associated with the architecture project
(Keil et al., 1998) and increase the chances of success of the EA endeavor (C.-S.
Cho & Gibson Jr, 2001). However, defining clear scope and purpose prior to the
commencement of architecture project is by no means a trivial task. Scope and
purpose are likely to get clearer and clearer to all stakeholders as the project pro-
gresses (Keil et al., 1998).

Clearly defined vision and goals/strategies

Architecture vision establishes the high-level and long-term strategies of the ar-
chitecture endeavor and communicates the capabilities to be developed and how
these capabilities will benefit the enterprise and stakeholders (TOGAF, 2009, p.
83). Architecture visioning is done at the strategic level (Pulkkinen, 2006) and it
is indicative of top management commitment and support (TOGAF, 2009, p. 82;
Zhong Liu & Seddon, 2009). The architecture vision also establishes the align-
ment between business and IT strategies (Zhong Liu & Seddon, 2009), and pro-
vides the overall EA management function a direction (Schmidt & Buxmann,
2011).

Commitment and sponsorship (especially from top management)

Commitment and sponsorship has been identified by 9 of the 10 sources re-
viewed as a factor that is critical to the success of enterprise architecture man-
agement endeavors. Commitment is needed from all stakeholder groups espe-
cially from top management and should be demonstrated through participating
in and resourcing architecture endeavors (Lange et al., 2015; Zhong Liu & Sed-
don, 2009), and using ensuing EA products (Lange et al., 2015).

Development methodology and tools

In enterprise architecture management, well-structured and documented meth-
odologies and tools; example frameworks, development methods and processes,
principles, and decision mechanisms; are needed to plan, design and create ar-
chitectural products and artifacts (Ylimaki, 2008a). The availability and enter-
prise awareness of these tools and methodologies, and especially the architect’s
in-depth knowledge of these tools and methods (Van der Raadt, Bonnet, Schou-
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ten, & Van Vliet, 2010), have been identified as a critical success factor of enter-
prise architecture management endeavors (Lange et al., 2015; Ylimdki, 2008a;
Zhong Liu & Seddon, 2009).

Quality of EA products (e.g. models and artifacts)

Enterprise Architecture products can be seen as the outcome of the enterprise ar-
chitecture management function; for example, as-is architecture, to-be architec-
ture, capability models, and roadmaps (Lange et al., 2015). The quality of such
EA products is the degree to which the products meet stakeholder needs. Ac-
cording to Ndrman, Johnson, & Nordstrom (2007), EA product (e.g. systems)
quality attributes include maintenability, security, reliability, efficiency, interop-
erability, suitability, accuracy and usability. EA product quality has been empir-
ically proven to directly influence EA organizational and project benefit (Lange
et al., 2015), and also contribute to agility (Van der Raadt et al., 2010).

Effective project & programme management

Project management involves the application of knowledge, skills, tools and
techniques to set of activities to delivered required project outputs (Zhong Liu &
Seddon, 2009). Programme, on the other hand, involves coordination of a group
of projects in a manner that brings benefits that would otherwise not be possible
if the constituent projects were managed independently (Ferns, 1991). Pro-
gramme management therefore provides coordinated support, planning, priori-
tization and monitoring of projects to meet changing enterprise needs (Ferns,
1991), and thereby bridges project delivery and enterprise strategy (Lycett, Ras-
sau, & Danson, 2004). Also, from an empirical research, Schmidt & Buxmann
(2011) found that EA programming makes the largest contribution to the overall
success of EA management. Furthermore, Ylimaki (2008a) asserted that EA en-
deavors are usually project based and therefore require effective project and pro-
gramme management methods to be successful.

Skilled team, training and education

Skilled team, training and education have been identified by 8 out of 10 of the
reviewed papers to be a critical success factor for enterprise architecture man-
agement. For instance, Seppdnen (2014) concludes that lack of skills and
knowledge regarding enterprise architecture has the most (negative) effect on an
organization’s capability to successfully carry out enterprise architecture man-
agement. Other authors have identified the project manager’s kills(e.g. Zhong
Liu & Seddon, 2009), architect’s skills (e.g. Van der Raadt et al., 2010), and skills
of the entire architecture team (e.g. Ylimaéki, 2008a) as critical to the success of en-
terprise architecture management.
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Communication and common language

Communication in enterprise architecture refers to the process of informing
stakeholders about EA related issues (Schmidt & Buxmann, 2011) for example,
EA decisions, designs, and processes. However, considering the multitude of dif-
ferent stakeholder groups with different perspectives in EA management
(Kaisler et al., 2005), effective communication can only ensue when there is a
common frame of reference that establishes common terminologies that all
stakeholders can understand (Carl & Colombi, 2007; Yliméki, 2008a). Carl & Co-
lombi (2007) explained that in Department of Defense (DoD), terminologies, ac-
ronyms and abbreviations are defined at the beginning of EA management en-
deavors to establish common language across the enterprise environment.

Business driven approach

The essence of EA is to link all components of the enterprise (e.g. business and
Information systems) to drive enterprise strategies and goals (Ylimé&ki, 2008a),
and to define the rules that govern the evolution of the components (TOGAF,
2009). It is therefore imperative for EA management efforts to take into consider-
ation the extent to which business strategies and requirements are covered
(Ylimaki, 2008a).

Assessment & evaluation

Architecture products and artifacts, and the processes that are used to create the
products and artifacts need to be assessed and evaluated as part of EA manage-
ment endeavor. The assessment and evaluation of architecture products, artifacts
and processes enables the enterprise and the architecture team to determine the
fit between the products, artifacts and processes on one hand, and enterprise
strategies, architecture goals and purpose on the other. However, Yliméaki (2008a)
noted that performing assessment and evaluation is a non-trivial task probably
because the effect of architecture products and artifacts (e.g. architecture deci-
sions) might manifest years after they are produced. This assertion is supported
by an empirical research in which some interviewees expected the effects of EA
to be realized within no less than 5 to 10 years (see Schmidt & Buxmann, 2011).

IT investment and acquisition strategy

According to Ylimdki (2008a), the “IT investment and acquisition strategy” CSF
refers to the extent to which EA informs IT strategy. It reflects the relationship
between architecture development and governance processes on one hand, and
the IT investment and acquisition processes and decisions on the other (Ylimaki,
2008b). Indeed, Kamogawa & Okada(2005) noted that EA governance should,
amongst other things, consist of an IT investment management framework. Also,
the Architecture Capability Maturity Model (ACMM) of the US Department of
Commerce’s (DoC) enlists IT investment and acquisition as part of the nine ele-
ments of enterprise architecture (TOGAF, 2009, p. 686).
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Organizational culture

Organizational culture has been identified as an important CSF for EA manage-
ment (e.g Kamogawa & Okada, 2005; Ylimdki, 2008a), and has been found to
play significant role in grounding EA within the enterprise (Aier, 2014; Lange et
al., 2015). For instance, Aier (2014) noted that organizational culture moderates
all EA Principle (EAP) mechanisms; EAP grounding, EAP management, EAP
guidance, and EAP Application. Similarly, Lange et al.(2015) found that “EA
management organizational anchoring” mediates the effect of success factors in-
cluding “EA management infrastructure quality” and “EA service delivery quali-
ty” on “intention to use EA management” and “EA management organization
and project benefits”. Ylimaki (2008a) suggests that EA endeavors should not be
restricted to departments or silos, but they should be discussed across the enter-
prise.

EA governance

EA governance provides mechanisms by which EA and other architectures are
managed at the enterprise level (TOGAF, 2009, p. 671). These mechanisms could
include control processes, rules, standards, roles and organizational structure
(Kamogawa & Okada, 2005). In this regard, EA governance is implemented at
various levels of the enterprise (Ylimédki, 2008a), and is necessary for long term
maintenance of enterprise architecture (Kamogawa & Okada, 2005). For instance,
TOGAF recommends that EA strategic plans should be closely linked to the ar-
chitecture governance process to curb circumvention of design decisions for tac-
tical convenience (2009, p. 700). Furthermore, Seppanen (2014) argues that the
success of EA initiatives depends on the governance model of the enterprise, and
the guidance that the governance model provides to the transformation of the en-
terprise.

Change management

Change management is believed to be a structured approach that enables the
transition from the current state to a desired future state (Finney & Corbett, 2007;
Yang & Seddon, 2004), and therefore is inevitable in enterprise architecture man-
agement. In fact, Aladwani(2001) asserts that improvement strategies commonly
involve change. These changes may occur whilst architecture teams are design-
ing, developing and implementing systems and application (Kaisler et al., 2005),
or when there are strategic shifts (e.g. mergers and acquisitions, and new prod-
uct/service innovation) in the enterprise causing changes in desired capabilities
and architecture requirements. In both scenarios, requirements rarely remain
constant; mandating the employment of appropriate change management pro-
cesses and mechanisms (Carl & Colombi, 2007). Yang & Seddon (2004) assert that
initial implementation and subsequent upgrade projects require considerable
change management efforts to overcome organizational inertia.
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Stakeholder participation and involvement

Stakeholder participation has been defined as the extent to which EA stakehold-
ers are involved (or better, do actively take part) in EA management decision mak-
ing (Schmidt & Buxmann, 2011). Participation leads to understanding of the do-
mains that the architecture represents; enables stakeholders to engage in discus-
sions about the evolving architecture and the thinking that lies behind the EA
plans (Carl & Colombi, 2007); and creates awareness of the latest developments
in EA (Kamogawa & Okada, 2005). Stakeholder participation is antecedent to
stakeholder involvement (Barki & Hartwick, 1989). According to Barki & Hart-
wick(1989), stakeholder involvement is a subjective psychological state and that a
user (or a stakeholder for that matter) is involved when he or she considers a sys-
tem to be important and personally relevant. For example, Lange et al.(2015)
found that when stakeholders continue to participate in EA management, their
perception of organizational and project benefits are elevated. Similarly, Schmidt
& Buxmann (2011) found that stakeholder participation underlines the factors
that promote the long-term acceptance and legitimation of the EA management
function.

Clearly stated EA principles

EA principles are the basic philosophies that guide the development, and pro-
vide rational for constant examination and re-examination of the architecture and
technology plan of an enterprise (Richardson et al., 1990). They are often based
on business principles, and provide the foundation for architectural governance
(TOGAF, 2009, p. 78) and architectural decision making (Richardson et al., 1990).
In TOGAF, architecture principles are identified and established at the prelimi-
nary stage, and confirmed and elaborated in later stages (2009, p. 76,85). Schmidt
& Buxmann(2011) observed that, usually most enterprises establish architecture
principles, standards and reusable reference architectures to guide change pro-
jects. Richardson et al.(1990) also found that explicitly stating architecture princi-
ples at Star Enterprise resulted in an integrated and flexible architecture. On the
contrary, an empirical research by Lange et al.(2015) shows that architecture
principles have no effect - neither positive nor negative - on EA success. They
however recommended further research into this relationship.

Enterprise awareness (cognition) of EA

Enterprise awareness (cognition) of EA has been identified to be critical to the
success of EA management(e.g. see Kamogawa & Okada, 2005; Lange et al., 2015).
It is the extent to which members of the enterprise are aware, understand and
identify with the EA processes, products, principles, and mechanisms within the
enterprise. EA awareness is believed to be a very influential factor that brings
about the values of EA (Kamogawa & Okada, 2005). For instance, Lange et al.
(2015) found that, without enterprise awareness of EA management, neither
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“EAM infrastructure” nor “EAM service delivery” will yield immediate organi-
zational or project benefits, or lead to continuous engagement with EAM. Fur-
thermore, creating stakeholder awareness of EA, especially for senior manage-
ment, is of high priority (Kamogawa & Okada, 2005) and is needed to establish
an appropriate level of “EAM organizational anchoring” and “actual use” to
drive EA success (Lange et al., 2015).

Integrated EA repository

EA repository is an EA management tool that is used to store descriptions (e.g.
catalogs, matrices, and diagram) of EA outputs and artifacts at different levels of
abstraction within an enterprise (TOGAF, 2009, p. 12,14). Implementing an inte-
grated EA repository keeps modeling efforts low by using data from existing ar-
chitecture products and artifacts (R. Fischer, Aier, & Winter, 2007). For example,
Winter & Fischer (2006) reported that, one of their case companies relied strongly
on using integrated EA repository that contained information on existing models,
and thereby limited modeling efforts to only aspects that were not covered in ex-
isting models. Also, Fischer et al.(2007) proposed a federated approach, in which
an EA repository is used to store a copy of model data from specialized architec-
tures, to reduce the challenges related to keeping models up-to-date. Also Rich-
ardson et al.(1990) reported that inventory (repository) that holds a collection of
as-is architecture is one of the important components of EA. Indeed, ideally, EA
artifacts should be managed within an integrated EA repository (Schmidt &
Buxmann, 2011). However, Schmidt & Buxmann (2011) noted that only few or-
ganizations base architectural descriptions on a common meta-model and store
them in an integrated repository.

Adequate documentation (e.g. of “as-is” and "to-be” architecture)

According to Schmidt & Buxmann (2011), EA documentation refers to “ the pro-
cess of capturing and describing the existing EA by means of architectural de-
scription” (2011, p. 147). The documentation of the existing (as-is) architecture
provides the bases for planning the target (to-be) architecture, and developing
the transition plans that moves the enterprise from the current state to the de-
sired state. For instance, during a pre-study Schmidt & Buxmann (2011) discov-
ered that many enterprises based the planning of their to-be architecture on their
as-is architecture. According to them, adequate EA documentation aids rational
EA management, improves decision-making during planning and implementa-
tion, fosters reuse, and prevents redundancies. However, the high amount of ar-
tifacts in an EA (Roth, Hauder, Farwick, Breu, & Matthes, 2013), the complexity
of the enterprise, and the high rate of change that the enterprise and its compo-
nents undergo (Farwick, Breu, Hauder, Roth, & Matthes, 2013), make EA docu-
mentation difficult.
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3.5 Chapter Summary

In conclusion, the Lean and Agile principles and values from extant literature were pre-
sented in this chapter. For each of the Lean and Agile principles and values, theoretical
glues were suggested through which it could be appropriated for EAM. The theories
include collaborative decision making, participatory design, organizational fitness, con-
tingency based requirement management and dynamic capabilities. These theories
which are referred to as “probable theoretical glue”, were presented with concentration
on how they relate to enterprise agility and its antecedents for instance the agility driv-
ers and the agility capabilities identified in the previous chapter. Also, a justification
based on literature was presented, for the quest to combine Agile and Lean. It was not-
ed that, though the combination of Lean and Agile is not so mature, it provides an op-
portunity for the Lean and Agile concepts to complement each other. Lastly, the Critical
Success Factors (CSFs) of EAM that were identified through systematic literature review
(as explained in section 4.5 under research methodology) were briefly presented.

Fortified with knowledge from chapter two and chapter three, the next step
within the DSRM process model is to design and develop the artifact; here the method.
Chapter five is dedicated to the first iteration of the design effort, that is, the design and
development, demonstration and evaluation of the Essential Elements of an Agile EAM
Method. Chapter six is dedicated to the second iteration of the design effort; that is, the
design and development, demonstration, and evaluation of the Agile EAM Method.
However, the next chapter, Chapter four presents the research methodology; following
the publication schema for a design science research study (Gregor & Hevner, 2013).
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4 CHAPTER 4 RESEARCH METHODOLOGY

The research methodology chapter presents research processes that are employed to-
wards answering the research questions posed in chapter one. These include the re-
search processes used for conducting the literature review, constructing and evaluating
the design artifacts (the Essential Elements of an Agile EAM Method, and the Agile
EAM Method), and representing and communicating the research process (writing the
thesis). Further, the chapter provides justifications for the selection of the various meth-
ods; for instance, Design Science Research (DSR) Method, qualitative interview method,
and illustrative Scenario as a DSR artifact evaluation method; employed during the re-
search process. The Conceptual Model for the thesis, that explicates the relationship
amongst all the various constructs developed in the thesis, is also presented.

4.1 Literature Review

Chapters two and three are dedicated to the review of literature on the two concepts of
the thesis, and the establishment of the theoretical foundation for design work later in
the research process. Chapter two presents the two major concepts of this thesis; enter-
prise agility and enterprise architecture. Research papers on enterprise agility are se-
lected from manufacturing, management, new product development, and information
systems journal, for review. The aim is to find answers to research question 1. Further,
research papers on enterprise architecture are reviewed with particular focus on EA,
Enterprise Architecting, and Enterprise Architecture Management and the relationship
amongst these three; and other salient issues in EA especially EA governance, EA prin-
ciples, EA planning, and EA frameworks, levels and domains. Prior work, especially
within the academia, that are dedicated to developing an agile EAM method, an agile
EA, or components (elements) for EAM are reviewed to develop a list of preliminary
essential elements of an agile EAM method.
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Chapter three presents Lean and Agile principles and values from extant literature
and suggests some theories that could be employed to adapt the Lean and Agile princi-
ples and values to Enterprise Architecture Management (EAM). These theories form the
“theoretical glue” that underpins the design constructs in order to make them relevant
in the organizational context. The chapter also presents the Critical Success Factors
(CSFs) of EAM.

4.2 Selection of research method

This thesis aims at producing an information systems design artifact in the form of a
method (Gregor & Hevner, 2013; S. T. March & Smith, 1995; von Alan et al., 2004) that
intends to provide guidance on how to perform enterprise architecture agilely. In this
regard, the thesis employs a research method that follows the guidelines for design sci-
ence research methodology in information systems research proposed by Peffers et al
(2007). The research process includes problem identification within the target environ-
ment; specification of motivation and objective for research; review of literature; design
of artifact (an agile EA management method); demonstration of the agile EA manage-
ment method by means of an illustrative scenario analysis; evaluation of result; and fi-
nally communication of the research process and results in the form of a master’s thesis.

The design science research approach has been criticized by some authors, e.g.
Sein et al.(2011). According to Sein et al.(2011), design science research favors techno-
logical rigor over organizational relevance and fails to recognize that artifacts evolve
from interaction with the organizational context even when the initial design is guided
by the researcher’s intent. However, although Hevner et al. (2004) note that overempha-
sis on rigor can lessen relevance; they argue that it is possible for design science re-
search to achieve rigor and relevance. Also, livari (2007) suggests that the focus of action
theory is more on improvement problems and adopting technology rather than on con-
struction problems and building technology.

Furthermore, livari & Venable (2009) assert that, the widely used definition of ac-
tion research espoused by Rapoport (1970) assumes the involvement of a concrete client
and therefore makes the design process contextual and focused on addressing a specific
client’s concern. The design effort of this thesis does not have a specific client in mind.
livari & Venable (2009) further argues that action research and design science research
should be kept separate because of ethical problems and pragmatic reasons, especially
when design science research is aimed at constructing and testing innovative artifacts.
In the case of this thesis the artifact is an agile EAM method. They however recom-
mended that action research could be used for naturalistic evaluation of a solution tech-
nology invention example, creation of a method. Also the research adopted the meth-
odology proposed by Peffers et al (2007) because it is compatible with the ontological
perspectives that form the basis of the design research presentation style that this mas-
ter’s thesis adopts (see Gregor & Hevner, 2013).
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4.3 Conceptual Model for the Research

The conceptual model for this research draws on two prior research conceptual models:
“the Critical Success Chain” by Peffers et al. (2003) and “how project critical success fac-
tors (CSF) affect organizational benefit of enterprise systems (OBES)” by Zhong Liu &
Seddon(2009). Peffers et al. (2003) proposed the critical success chain (CSC) as a means
to link IS attributes to critical success factors (CSF) and CSF to organizational goals. The
CSF is based on Personal Construct Theory (PCT) and is aimed at increasing the partic-
ipation of potential users in IS planning. By means of two case studies, the authors
modeled CSCs by establishing explicit relationships among IS attributes, CSF, and spe-
cific firm goals. They also incorporated implicit importance (see Varva, 1997, p. 386)
relationships in their models. The CSC model is represented in Figure 4 (figla).

However, Robey et al.(2002) criticized the relationship between CSF and organi-
zational benefits. According to them, most studies do not provide theoretical justifica-
tions that explain why the investigated project or business outcomes occur. Zhong Liu
& Seddon(2009) attempted a response to this criticism by developing a conceptual mod-
el; “how project CSF affect OBES”, that proposes that the effects of CSFs on enterprise
benefit from enterprise system (ES) use are mediated by benefit drivers (outcome of the
ES implementation processes). Liu & Seddon(2009) assumed that the findings of Seddon
et al.(2007), that established the relationship between the benefit drivers and enterprise
benefits were right, and proceeded to investigate the relationship between the CSFs and
the benefit providers. The benefit providers include functional fit, overcoming organiza-
tional inertia, and delivering working system. However, Liu & Seddon(2009) suggested
further studies into identifying other benefit drivers that mediate CSFs and enterprise
benefits from ES use. The “how project CSF affect OBES” model is represented in Fig-
ure 4 (Figlb). By combining these two conceptual models, it is reasonably safe to estab-
lish a link between IS/ES attributes and CSFs, and then from CSFs through benefit
drivers to enterprise benefits as represented in Figure 4 (Figlc).

Benefit Drivers

IS Attributes » CSF Performance »  Firm Objectives Project CSF » (Outcome of ES » Enterprise Benefit
implementation)

Figla. “Critical Success Chain.” Adapted from Peffers et al. (2003) Figlh. “How project CSFs affect OBES.” Adapted from Zhong Liu & Seddon(2009)

Benefit Drivers
IS/ES attributes CSFs (Outcomeof ES == Enterprise Benefit
implementation)

Figlc. Composite conceptual model

Figure 4: Constructing the conceptual model
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The conceptual model for this thesis adapts the “composite conceptual model” in Figure
4 (Figlc) to enterprise architecture management methods. The resultant conceptual
model is represented in Figure 5 below. The first three constructs: foundation theory,
adapted agile principles and values for EAM, and adapted Lean Principles and wastes
for EAM, present the theoretical lenses throw which the Essential Elements of Agile
EAM method construct was proposed. The Essential Elements of Agile EAM method,
Critical Success Factors of EAM, EAM Mechanisms and Processes, and Enterprise Agili-
ty constructs map respectively onto the IS/ES attributes, CSFs, Benefit drivers, and En-
terprise benefit constructs of the composite conceptual model in Figure 4 (Figlc). The
individual constructs are briefly explained below.

Agile EAM
Method
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Figure 5: Conceptual Model for the Research

II.

II.

IV.

Foundational Theory: This construct represents the theoretical lenses that the au-
thor employed to relate agile principles and values, and lean principles and
wastes to agile enterprise architecture management method. The construct con-
sists of literature reviewed in chapters 2 and 3.

Adapted agile principles and values: The adapted agile principles and values
construct represents the EAM equivalent of the agile principles and values in the
agile manifesto.

Adapted lean principles and wastes: This construct represents the EAM equiva-
lent of lean principles and wastes

Essential Elements of an Agile EAM Method: These are the basic attributes or es-
sential elements that should guide the construction and appropriation of agile
EAM methods to support the agility of the EAM function and enterprise agility.
These attributes should lead to the fulfillment of the CSFs needed for EAM to
succeed.
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V.  CSF of EAM: The CSF of EAM construct provides a list of known critical success
factors of EAM that underpins the success of the EAM function.

VI.  Agile EAM Method: The agile EAM method is the main design artifact for this
thesis. It is informed by the Essential Elements of an Agile EAM Method con-
struct, and provides mechanisms and procedures that mediate the CSFs of EAM
and the Enterprise Agility constructs.

VII. EAM mechanisms: This construct consists of mechanisms and procedures that
are based on the Essential Elements of EAM constructs and provides the means
to attain the “benefit enablers” that mediate between CSFs of EAM construct and
the enterprise agility (enterprise benefits) construct.

VIII.  Enterprise Agility (Enterprise Benefit): This construct represents the main target
effect of the design artifact (the Agile EAM Method) on the enterprise.

4.4 The DSRM Process Model and the Structure of this Thesis

Peffers et al (2007) describe a process model for carrying out, presenting and evaluating
Design Science research in Information Systems, called the DSRM Process Model. The
process model consists of six constructs representing activities that should be carried
out during a Design Science research. The activities include problem identification and
motivation; define the objectives for a solution; design and development; demonstra-
tion, evaluation; and communication. During the problem identification and motivation
activity, the researcher acquires knowledge of the state of the problem and value of the
solution, and clearly defines the research problem and justifies the value of the solution.
In activity two, the researcher defines the objective of the solution taking cognizance of
the available solutions and their efficacy at addressing the research problem. In the
third activity, the researcher acquires knowledge of the relevant theories that come to
play in determining the functionalities and the architecture of the artifact, and then pro-
ceeds to design and develop the actual artifact. During activity four, the researcher uses
the artifact to solve a problem through an appropriate method, for instance case study
and during activity five the researcher observes and measure the extent to which the
artifact was able to support a solution to the problem. And finally, in activity six, the
researcher communicates the research process and its outcomes in a manner that is ap-
propriate for the audiences. The DSRM process model is iterative and allows four major
entry point including; problem-centered initiation, objective-centered solution, design
and development centered initiation, and client/context initiated.

Further, based on Peffers et al (2007), Gregor & Hevner (2013) suggested a schema
for presenting and communicating DSR outputs to the design community. They suggest
that, a typical communication of the DSR output should include introduction, literature
review, method, artifact description, evaluation, discussion and conclusions. The intro-
duction section (chapter) should define the problem, the motivation and significance of
the problem, the research questions, overview of methods and the theoretical and prac-
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tical significance of the solution. Review of prior work including prior design and
knowledge relating to the problem to be addressed should be covered in the chapter on
literature review. Then, the research approach that was employed during the DSR
should be explained in the chapter on research methods. In order to make a new contri-
bution to the knowledge base, the design artifact should be described in a concise man-
ner with appropriate level of abstraction. This description should be the content of the
chapter on artifact description. Thereafter, the evaluation of the artifact should be
communicated in the chapter on evaluation. The discussions chapter should be dedi-
cated to the interpretation of the results in relation to the objectives of the DSR work
and the communication of any limitations related to the research process and results.
Finally, conclusions chapter should restate the important findings of the work and why
they are important.

This thesis took a problem-centered initiation to the DSRM process model (Peffers
et al., 2007) and followed through the process model as illustrated in Figure 6. Also the
communication schema suggested by Gregor & Hevner (2013) was used to structure the
communication of the DSR (this thesis) with modifications made to accommodate the
iterations in the DSR process. Consequently, chapter 1, the introduction chapter, is ded-
icated to “problem identification and motivation”, and “define objectives” activities of
the DSR process model. Furthermore, chapter 2 and chapter 3 are dedicated to review of
relevant literature related to the objectives of the thesis including prior work, theories,
empirical research, and practitioner reports and guide books. Chapter 2 and chapter 3
provide the theory on which the “design & development” activity in the DRM process
model is based. The research intends to produce intermediate artifacts including the
adopted Agile and Lean principles and values, and the eight EEs of an Agile EAMM.
These intermediate design artifacts are proposed in chapter 5. In this regard, chapter 5
aligns to the “design and development” activity of the DSR process model.

Also, in chapter 5, the eight EEs of an Agile EAMM are evaluated by means of a
semi-structured interview comprising of practitioners and researchers (Sub-section 5.4).
Chapter 5 therefore further corresponds to the “evaluation” activity in the DRM process
model and presents the first iteration in the DSRM process. Chapter 6 is dedicated to
the construction of the Agile EAMM, representing the second iteration in the DSR pro-
cess model as chapter 6 also corresponds to the “design and development” activity in
the DSR process model. Further, chapter 6 demonstrates and evaluates the Agile
EAMM by comparing its compatibility with existing solutions (artifacts), and by evalu-
ating its efficacy through an illustrative scenario analysis (Peffers, Rothenberger, Tuun-
anen, & Vaezi, 2012). Therefore, chapter 6 corresponds to the “demonstrate” and “eval-
uation” activities of the DSR process model. Chapter 7 discusses the results from the
thesis, draws conclusions, and makes recommendations for future research. All the
chapters taken together form the “communication” activity of the DSR process model as
represented in Figure 6
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Figure 6: Alignment of the thesis chapters with the DSR Process Model in Peffers et. al (2007)

4.5 Critical Success Factors for Enterprise Architecture Management

The CSFs were identified by means of a systematic literature review. The process for the
systematic literature review followed the step recommended by Okoli & Schabram
(2010). The review was carried out between 16" May and 30t May, 2015. A summary of
the steps are illustrated in the Table 9 below. Twenty (20) CSFs of EAM were identified
from 10 publications. The CSFs of EAM are listed in Table 10 below.

Table 9: Summary of systematic research process to identify the CSFs of EAM

Steps Activities/ Outcome

Purpose of the | To answer the question: 20 CSFs of EAM
literature review | What are the critical success factors of Enterprise Ar-
chitecture Management?

Protocol and | N/A N/A
training
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Searching for the
literature

The search was conducted using the following search
phrases:
1. IEEEXplore =
a) “Critical Success Factors” AND (“Enterprise
Architecting” OR “Enterprise Architecture
Management”); returned (11 results)
b) Critical Success Factors of Enterprise Architec-
ture (18 results)

29 results (with repetitions)

2. Google Scholar =
a) “Critical Success Factors” AND (“Enterprise
Architecting” OR “Enterprise Architecture
Management”); returned (270 results)
b) "Critical Success Factors" AND "Enterprise Ar-
chitecture": returned (252 results)

523 results (with repeti-
tions)

3. Exploratory research - e.g. by following citations
from selected papers (returned I unique result)

1 unique result

Practical screen

Practical screening criteria employed include:

i.  Peer reviewed journal articles and conference
papers!

ii. ~ Paper and journal article are written in English

iii. =~ Paper and journal articles are focused on Criti-

cal Success Factors or related topics in EAM

IEEEXplorer: 4 Results

Google Scholar : 34 Results

Quality appraisal

Quality appraisal criteria employed include:

i Journal articles, books/book chapters, confer-
ence papers that could not be acquired freely
within the duration of the search

ii.  Journal articles, books/book chapters, confer-
ence papers that do not contribute towards an-
swering the research question

iii. Journal articles, books/book chapters, confer-
ence papers that are not written in English

iv. Introduction to conferences and editions of
journals

v.  Repeated/duplicated papers

i.  IEEEXplorer: 1
unique result

ii. =~ Google Scholar: 9 re-

sults (1 repetition
with IEEEXplorer re-
sults)

lii.  Exploratory Research:
1 unique result

iv.  Total reviewed
search papers = 10

re-

Data extraction

Each of the 7 research papers were thoroughly read to
identify the Critical Success Factors of EAM

20 Critical Success Factors
were identified

Synthesis of stud-
ies

All the seven research are mapped against the 20 CSF
as illustrated in table....

Comprehensive list of CSF

for EAM (see Table 10
and section 3.4)

Writing the re-
view

Process reported in section
4.5 and discussed in details

in section 3.4

1 With the exception of (Carl & Colombi, 2007)
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Table 10: Critical Success Factors of Enterprise Architecture Management

reotidwyg

POUIDIA UDTeasay]  MITADY SINJeIdNI

aIN309IdIe 9g-03
pue st-se, jo “3-9) uoneyuawmoop ayenbapy|

A1oyisoday v parerdajug

v jo (uonrud00) ssauareme astrdiojuy]

sodourid vy payess Apres)D

X*

juswaAjoAU] 29 uonedonred 1apjoyayelg

juswadeuew aduey))

doueuIdA0g VH

a1njnd reuonezue3iO

A39yens uonyismboe 29 yuaunsaaur I

UOoTjenyeAo 1 JUaWSSasSY/|

yoroxdde uaarrp ssaursng

wmmﬁﬂwgm~ Uowwiod pue uonesunuuo))

uoneonpa 13 3ururer; ‘ures} pa[g

18N swurex3oxd 29 3oaloxd aan0ayyg

(s10¥,
-1}Ie pue spPpow “3-9) 1onpoiJ Vi Aeng)

s[00} pue A3o[opoyRIN Juswdorpas(]

(yuowaZeuew
doy woiy *dsa) drysiosuods pue jusunruuIo))

S[e03 pue UOISIA paulyap A[rea]D)

asodind pue Surddoog

X

X

uonnoaxe pue Juruue[d suimireiuy]

X

(Ylimaéki, 2008a)
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4.6 Evaluation of the Essential Elements of an Agile EAM Method

This sub-section describes how the suggested EEs of an Agile EAM method are evaluat-
ed. The suggested EEs are evaluated for completeness and for relevance. The evaluation
for completeness is done by relating the EEs to extant literature, the CSFs of EAM, and
the agility providers and agility capabilities of an enterprise. Also, through an interview
process, the suggested EEs are evaluated for relevance, especially to practice. The two
evaluation processes; evaluation of for completeness and evaluation for relevance, are
discussed below.

4.6.1 Evaluation for Completeness

The proposed Essential Elements (EEs) of an Agile EAMM are evaluated against those
that were found in extant literature to ensure there is a consensus (e.g. as done in
Peffers et al., 2007) rather than a diverging effort in the quest to establish the EEs of an
Agile EAMM, and to broaden its scope of use in the construction and appropriation of
EAMMs. The evaluation is therefore done against; one, related works in EA literature;
two, the CSFs of EAM; and three, the agility capabilities and agility providers of the
enterprise. The evaluation for completeness does not however indicate the exhaustive-
ness of the EEs but rather, it provides an indication of the extent of harmony the EEs
have with extant literature whilst contributing to establishing the link between EAM
and enterprise agility. The evaluation for completeness is presented in 5.4.1

4.6.2 Evaluation for Relevance

In addition to the evaluation for completeness, the EEs of an agile EAM method are also
evaluated for relevance (see Peffers et al., 2007; Hevner et al., 2004) by means of inter-
views involving key-informants (Bagozzi, Yi, & Phillips, 1991). Though Myers & New-
man, (2007) might regard the use of key-informants in qualitative interview as an intro-
duction of “elite bias”, the method encourages only people with requisite knowledge by
virtue of their professional engagement or research endeavors to respond to the inter-
view questions and share their experience during the process. Besides, the key-
informant method has been used in Information Systems research (e.g. Nevo & Wade,
2011; Pavlou & EI Sawy, 2011).

Qualitative interview is recognized as a means of gathering experiential data
(Schultze & Avital, 2011) and has been used extensively in information systems research
(Schultze & Avital, 2011; Sessions, 2007). In qualitative interviews, participants are en-
gaged directly in a conversation that enables them to generate contextual, nuanced and
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authentic accounts of their experiences (Schultze & Avital, 2011). In this regard, the in-
terview process that will be used in this thesis employs the “romantic approach” where
the “researcher takes more than s/he gives”, and the interview process is seen as con-
versational and an opportunity to construct meaning rather than to elicit facts (Schultze
& Avital, 2011, p. 4).

Furthermore, since the interview aims at assessing the extent of relevance of pro-
posed artifacts from literature review, there is the need to design a set of questions to
which interviewees will respond. This set of questions is referred to as an “interview
guide” (Bryman, 2012, p. 472) or an “explicit framework” (Schultze & Avital, 2011, p. 6)
and lists the issues to be addressed during the interview. According to Schultze & Avi-
tal (2011), the use of the explicit framework is:

“...in order to help the interviewee access their lived experience and reflect on it, effective in-
terviewing methods should provide frameworks that structure the conversation in such a way
that guides the interviewee through this introspective journey while honoring his/her free-
dom of thought and expression... As such, they [the structured frameworks] assist in the gen-
eration of rich data as the interviewees are guided in accessing multiple layers of experience”

(2011, p. 5).

Also, Bryman noted that when a research is directed towards investigating fairly clear
focus, the interview method is likely to be semi-structured one, guided by an interview
quide to allow more specific issues to be addressed (2012, p. 472). This thesis therefore
employs a semi-structured interview method will be guided by a set of questions aimed
at assessing the extent of relevance of the EEs of an Agile EAM method.

4.7 Design of the Agile EAM Method

The construction of the Agile EAM method represents the second iteration in the DSRM
process model. The Agile EAM method will be designed based on the acquitted
knowledge from foundational theories, the EEs, and knowledge gained from the evalu-
ation of the EEs. Therefore, the process embed the acquired knowledge in the mecha-
nisms, processes and structures of the Agile EAM method in fulfillment of research

question three: “how could these essential elements be conveyed in the form of a meth-
od?”

4.8 Evaluation of the Agile EAM Method

Design evaluation is widely accepted as an essential component of DSR (Hevner et al.,
2004; Peftfers et al., 2012, 2007). For instance, Hevner et al (2004) assert that the utility,
quality and efficacy of the design artifact must be rigorously demonstrated by means of
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well executed evaluation methods. These evaluation methods could take one of differ-
ent forms; for example case study, scenario analysis, prototyping, action research and
technical experimentation (Hevner et al., 2004; Peffers et al., 2012), or a combination of
different forms (Peffers et al., 2012).

Results from Peffers et al.(2012) provide a guideline on the evaluation methods to
be used for specific DSR outputs. According to Peffers et al.(2012), technical experimen-
tation, case studies and illustrative scenario analysis are largely used in the evaluation
of methods as DSR outputs. They defined methods as “actionable instructions that are
conceptual (not algorithmic)” (2012, p. 402). Whilst technical experimentation is the
most used evaluation method amongst the top-three, its focus is on algorithm imple-
mentation and therefore not suitable for the evaluation of the method being designed in
this thesis. Peffers et al.(2012) defined Case Study as the “Application of an artifact to a
real-world situation, evaluating its effect on the real-world situation”, and Illustrative
Scenario as the “Application of an artifact to a synthetic or real-world situation aimed at
illustrating suitability or utility of the artifact” (2012, p. 402). Based on these definitions,
case study and illustrative scenario analysis are therefore suitable for evaluating the
method being developed in this thesis. However, with regards to the scope of this thesis,
in terms of schedule and volume, case study is less appropriate. The thesis therefore
employs an illustrative scenario to evaluate the Agile EAM method. A synthetic enter-
prise situation described in Sessions (2007) was selected for the evaluation of the Agile
EAM method mainly because, the two primary issues presented in the scenario were
business - IT misalignment, and IT hampering business agility. The illustrative scenario
analysis is presented in 6.6.2.

4.9 Chapter Summary

In this chapter, the methods that will be employed during the research and the justifica-
tions for such methods were presented. The conceptual model for the construction of
the Agile EAM Method that explicates the relationship amongst all the various con-
structs developed in the thesis was also presented.
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5 Chapter 5 Essential Elements of an Agile Enterprise Archi-
tecture Management Method

In Chapter 2, the thesis sought to answer research question 1 by investigating the fac-
tors that influence the agility of the enterprise namely; agility drivers, agility providers,
and agility capabilities, and how IT contributes to the agility of the enterprise. The focus
was then turned to finding answers to research question 2: “what essential elements or
components should an enterprise architecture management method poses in order to
support the agility of the EAM function and the agility of the enterprise as a whole?” A
review of extant literature on EA and EAM was done to: identify the salient issues (e.g.
Challenges of EA, EA planning and EA governance); understand the three major con-
cepts (i.e. Enterprise Architecture, Enterprise Architecting, and Enterprise Architecture
Management) and how they relate; and finally to collate essential elements or compo-
nents that have been suggested for these three major concepts. Then in Chapter 3, Agile
and Lean principles and values were reviewed. In order to make these principles and
values applicable to EAM and the agility of the enterprise as a whole, some theories
were suggested based on the focus of each principle and value. These suggested theo-
ries are to form the “probable theoretical glue” that relate the Agile and Lean principles
and values to the essential elements of an agile EAM method, and the agility of the en-
terprise as a whole.

In this chapter, the theoretical foundations from Chapter 2 and Chapter 3 are put
together to construct the Essential Elements of an Agile EAM Method. That is done by
using the “probable theoretical glue” to adapt agile principles and lean principles for
EAM; and consolidating the adapted agile and lean principles, and essential ele-
ments/components identified in extant literature into the Eight Essential Elements of
Agile EAM Method. Further the suggested EEs of an Agile EAM are evaluated for com-
pleteness and for relevance. The evaluation for completeness is done by relating the EEs
to extant literature, the CSFs of EAM, and the agility providers and agility capabilities
of an enterprise. The evaluation for completeness is to make sure the suggested EEs re-
late back to literature as much as possible. Also, through an interview process, the sug-
gested EEs are evaluated for relevance, especially to practice. As explained in Chapter 4
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(Research Methodology), a semi-structured method is employed, guided by a struc-
tured set of questions. The chapter ends with presentation and analysis of the interview
results.

51 Adapted Agile Principles and Values

The agility concept has gained consideration within the Enterprise Architecture com-
munity. For instance, Buckl et al.,(2011) suggest that to make the EAM function agile,
SCRUM roles, activities and deliverables should be mapped to those of enterprise archi-
tecture management, and similarly Bente et al. (2012) suggest the use of interlocked
SCRUM for EAM. Other authors (e.g. Armour & Kaisler, 2001; Pulkkinen & Hirvonen,
2005) do recognize the need for agility in EA however, they do not explicitly recom-
mend the use of the agile values, principles or methods as-is from the agile manifesto.
In this thesis, the agile values and principles as stated in the agile manifesto are adapted
for Agile EAM through the lenses of the “probable theoretical glue” presented early on.
The adapted agile values and principles for EAM are represented in Table 11 and Table
12 respectively.

Table 11: Adapted Agile Values for Agile EAM

Agile ISD Values Foundation Theory Agile EAM Values
Individuals and interactions | FT1: Collaborative decision | AV1:Individuals and interactions over
over processes and tools making frameworks, processes, and tools

FT2: Participatory design

Working software over com-
prehensive documentation

FT3: Fitness Theory
FT4: Contingency based
requirement management

AV2: Working architectural products
and artifacts over excessive documen-
tation

Customer collaboration over
contract negotiation

FT1: Collaborative decision
making

FT2: Participatory design
FT3: Organizational Fitness

AV3: Participative and evolving archi-
tectural design over signed architec-
tural designs, requirements, and plans

Responding to change over
following a plan

FT3: Fitness Theory

FT4: Contingency based EA
requirement management
FT5: Dynamic Capability

AV4: Responding to change over
strictly following a plan

Table 12: Adapted Agile Principles for Agile EAM

Agile Principles Foundation Theories | Agile Principles adapted for EAM
Our highest priority is to satisfy | FI3: Organizational | AP1:  Satisfy EA  stakeholders
the customer through early and | Fitness through early, continuous and in-

continuous delivery of valuable
software

FT4: Contingency
based requirement

cremental delivery of working EA
products and artifacts with respect to

competitive basis (e.g. strategic tim-
ing, effectiveness, efficiency, and

Working software is the primary
measure of progress

management

Deliver working software fre- flexibility)
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quently, from a couple of weeks to
a couple of months, with a prefer-
ence for the shorter timescale

Welcome changing requirements,
even late in development. Agile
processes harness change for the
customer's competitive advantage

FT3:
Fitness
FT4: Contingency
based requirement

Organizational

AP2: Embrace changing require-
ments to support appropriate re-
sponse to the agility drivers of the
enterprise

management

FT5: Dynamic capa-

bility
Business people and developers | FT1:  Collaborative | AP3: Bring representatives across all
work together daily throughout | decision making EA domains (or Enterprise Domains)
the project FT2: Participative | at each level to participate in a col-
The most efficient and effective | design laborative decision making, and
method of conveying information governance processes throughout
with and within a development the EAM endeavor.
team is face-to-face conversation
The best architectures, require-
ments and designs emerge from
self-organizing teams
Build projects around motivated | FT1:  Collaborative | AP4: Motivate individuals and
individuals, give them the envi- | decision making teams, provide them with the neces-
ronment and support they need | FT2: Participatory | sary support (e.g. tools, resources,
and trust them to get the job done | design commitment, etc.) they need, and

Agile processes promote sustaina-
ble development. The sponsors,
developers and users should be
able to maintain a constant pace
indefinitely

FT5: Dynamic capa-
bilities

trust them to perform the EAM func-
tion at a sustained pace.

Continuous attention to technical
excellence and good design en-
hances agility.

Simplicity the art of maximizing
the amount of work not done is
essential

At regular intervals, the team re-
flects on how to become more ef-
fective, then tunes and adjusts its
behavior accordingly

FT2: Participatory
design
FT3: Organizational
Fitness

FT5: Dynamic capa-
bilities

AP5: Start with a “good enough”
design, and through acquisition and
integration of knowledge, continu-
ously improve the design, architec-
tural artifacts and the processes by
which the architecture artifacts are
produced

5.2 Adapted Lean Principles and Wastes

The principles of lean thinking presented in Hines et al., (2004), and the seven lean
wastes presented in Bente et al. (2012, p. 176) are adapted for Enterprise Architecture
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Management through the lenses of the “probable theoretical glue” presented early on in
this thesis.

521 Adapted Lean Principles for Agile EAM

Here, the Principles of Lean Thinking from manufacturing (Hines et al., 2004) are
adapted for Enterprise Architecture Management (EAM). The names of all the princi-
ples but “let the customer pull the process” remain the same. The products of EAM (for
instance models of enterprise capabilities) are consumed by enterprise stakeholders
who might be within the enterprise (for example top management) or external to the
enterprise (for example those that exist within virtual enterprises or value networks).
Besides, end consumer or market needs are implicated within the strategies of the en-
terprise, and these strategies drive the enterprise transformation efforts. Therefore the
“Let the customer pull the process” changes to “Let strategy and enterprise stakeholder
needs pull EAM efforts”. The Lean Principles for EAM are briefly described in the Table

13 below.

Table 13: Adapted Lean Principles for Agile EAM

Principles of Lean Think- | Foundation Theories Adapted Lean Principles for Agile
ing (Hines et al., 2004) EAM
Specify Value: define | FT1: Collaborative decision mak- | Specify Value: Specify value from the
value precisely from the | ing collective perspective of enterprise
perspective of the end | FI2: Participatory design stakeholders in terms of specific archi-
customer in terms of a | FT3: Fitness Theory tectural products and artifacts to be
specific product with spe- | FT4: Contingency based require- | produced and strategic intent of such
cific capabilities offered at | ment management products and artifacts
a specific price and time
Identify the value stream: | FT3: Organizational Fitness Identify the value stream: Identify and
identify the entire value | FT5: Dynamic capabilities map out all processes, resources, and
stream for each product or capabilities that are needed across all
product family and elimi- architectural domains to produce re-
nate waste quired architectural products and arti-
facts
Make the value flow: | FT1: Collaborative decision mak- | Eliminate waste and create flow: Re-
make the remaining value | ing view architecting and architecture
creating steps flow. FT2: Participatory design management processes, and architec-
FT3: Organizational Fitness tural products and artifact for waste
FT5: Dynamic capabilities and eliminate them
Let the customer pull the | FT1: Collaborative decision mak- | Let strategy and enterprise stakehold-
process: design and pro- | ing er needs pull EAM efforts: EAM
vide what the customer | FT2: Participatory design should respond to strategy (enterprise
wants only when the cus- | FT3: Organizational Fitness & EA domain strategies) and satisfy
tomer wants it. FT5: Dynamic capabilities stakeholder needs from enterprise (or
holistic) perspective.
Pursue perfection: strive | FI3: Organizational Fitness Pursue perfection: Start with a work-
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for perfection by continu- | FI5: Dynamic capabilities ing architecture and/or architecture

ally removing successive process and work towards perfection

layers of waste as they are by eliminating waste and tailoring as-is

uncovered. architecture towards (shifting) to-be
architecture.

522 Adapted Lean Wastes for Agile EAM

The seven lean wastes presented in Bente et al. (2012, p. 176) are adapted for agile EAM
as shown in Table 14. The differences in the lean wastes presented in Bente et al. (2012)
and in this thesis are because of two reasons. Firstly, Bente et al. (2012) are more con-
cerned with architecting and secondly, their view of EA is more IT centric or what
Lapalme (2012) calls an EITA school of thought. In this thesis, the concentration is on
enterprise architecture management from a holistic (or an enterprise-wide) perspective.
One of the wastes; “over-architecting” remains the same in name and content. Two of
the wastes - Redundant Processes, and Delays - remain the same in names but the con-
tents are changed to reflect EAM rather than architecting. “Partially done work” is
changed to “In-Process Inventory of Architecture Products” to include not only the ar-
chitecture works that have been abandoned mid-way but also the piles of architecture
products that do not meet immediate business needs or needs in the near future (what
Armour et al. (1999a, p. 40) call “a great architecture for the wrong business”); and ar-
chitecture artifacts that are no longer needed but have not been retired from the enter-
prise architecture or taken out of the active architecture repository. “Task switching”
which essentially means different teams working on the same item in turns has been
changed to “Extra Disruption”. By Extra disruptions, the author of this thesis means
momentary stoppages in work caused by handing off work from one team to another
for further processing (handoffs), switching between tasks (task switching), poor work-
flow, EA and EAM immaturity, unavailability of information, and low enterprise
awareness of EAM processes.

On manufacturing floors from where the concept of “Defect” originated, most of
the products are physical and are less likely to be remodeled or revamped to meet new
and changing requirements, at least not easily. For instance, a non-defective engine part
(e.g. a piston) in a low horsepower model of a car does not become defective when the
horsepower requirement increases in a new model; it is just considered unsuitable and a
new part (i.e. a new piston) is manufactured to suit the new requirements. In effect, me-
chanical components are frozen designs and a non-defective component is not neces-
sarily made defective by changing contingencies. However, in EA the products are
mostly intangible and the design is a continuous process that allows design artifacts to
be revamped to meet changing contingencies. Misfit is used here instead of “defect”
because misfit could occur at the time of design/development (i.e. “defect”) and/or
during use when contingencies cause an artifact that was once fit to become misfit (i.e.




85

out of fit). Besides, misfit is more in line with organizational and management science
theories (see 3.3.3), and applicable in the EA context than defect is.

“Handoffs” is adapted from “transportation” (Poppendieck, 2011; Bente et al.,
2012). Transportation means existence of intermediate steps that materials go through
before getting to the assembly line where they are needed. For instance, materials from
a vendor are delivered to a receiving point, then shipped to a warehouse, and then
transported to the assembly line (Kilpatrick, 2003) as shown in Figure 7 below.
“Handoffs” has to do with waste that is created when different teams work on the same
product in turns instead of working on it together (Poppendieck & Poppendieck, 2003).
In this thesis, Handoffs is considered as part of waste created by extra disruptions. The
term Non-Targeted Intervention is used to reflect the concept of “transportation” as ex-
plained in manufacturing. Non-targeted Interventions include EA and EAM efforts that
are not targeted at specific enterprise problems, and EA efforts that are aimed at achiev-
ing long haul transition from as-is architecture to to-be architecture. To reduce this
waste, specific architecture efforts must be targeted at specific architecture strategies or
needs within the context of the whole enterprise architecture (also see Pulkkinen &
Hirvonen, 2005). In this way, targeted short-term interventions are employment as
means of reaching long-term architecture goals which are in most cases shifting in re-
sponse to environmental dynamics (e.g. see Armour & Kaisler, 2001). Figure 8 below
represents a manufacturing system with reduced transportation waste by means of
“point-of-use-storage” (Kilpatrick, 2003), as well as an EAM effort that reduces Non-
targeted Intervention waste by means of targeted EAM interventions.

Materials from vendors Receiving point Warehouse Assembly Line End Product

() ®] [®] [® ®
(o)
()

© O] © ©

One time integration of all
EAM Intervention from EA EA Products Collection of all EA EA products into a holistic
Strategy Products needed for a to-be EA and a long-hall
holistic to-be EA application of the to-be EA
to the Enterprise

To-be state of the
Enterprise

Figure 7: Transportation Waste in Manufacturing and in EAM

Materials from vendors Assembly Line End Product

& @)

(@
Piecewise assembly of to-be EA, and To-be state of the

continuous application of the Enterprise
evolving to-be EA to the enterprise

Targeted EAM Intervention
from EA Strategy

Figure 8: Reduced Transportation Waste in Manufacturing and in EAM
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Seven Lean

Waste in Software

Seven Wastes in

Wastes in Manu- | Development EA
facturing (Hines Bente et al. (2012, p. | Bente et al. (2012,
et al., 2004) 176) based on p. 176)
Poppendieck and
Poppendieck (2007
& 2003)

Foundation Theories

Seven Lean Waste adapted for EAM

Over production

Extra features

Over-architecting

FT1: Collaborative deci-
sion making
FT2: Participatory design

Over-architecting: Producing extra and/or
too detailed EA products and artifacts

In-process inven- | Partially done work | Partially done | FT1: Collaborative deci- In-process Inventory of Architectural Prod-
tory work sion making ucts: Pile of partially done work; architectur-
FT2: Participatory design | al products that do not meet immedi-
FT4: Contingency based ate/near future strategic needs or which are
EA requirement man- targeted at too far distant future needs; and
agement architecture products which are no more of

use.

Extra Processing | Extra processes, | Redundant  pro- | FT3: Organizational Fit- | Redundant Processes: Non-value adding EA

Steps relearning cesses ness Management (EAM) steps and processes
FT5: dynamic capabilities

Motion Task switching Task switching FT1: Collaborative deci- Extra Disruptions: Disruptions in work
sion making caused by task switching, handoffs, poor work-
FT2: Participatory design | flow, EA and EAM immaturity, unavailabil-
FT6: Dynamic capabilities | ity of information, and low enterprise

awareness of EAM processes.

Defects Defects Defects FT2: Participatory design | Misfit: EAM processes and (components of)
FT3: Organizational Fit- | architectural products and artifacts that do
ness not meet or are out of fit with the strategic

needs of the enterprise.

Waiting Delays Delays FT1: Collaborative deci- Delays: Deviation from strategic timing (de-

sion making

FT2: Participatory design
FT3: Organizational Fit-
ness

lays) caused by non-fit in EAM process, ar-
chitectural products and artifacts, and time
used to find necessary information or trace
architectural product and artifact (or time
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Seven Lean
Wastes in Manu-
facturing (Hines

Waste in Software
Development

Bente et al. (2012, p.

Seven Wastes in
EA
Bente et al. (2012,

Foundation Theories

Seven Lean Waste adapted for EAM

et al., 2004) 176) based on p- 176)
Poppendieck and
Poppendieck (2007
& 2003)
FT6: Dynamic capabilities | lost during extra disruptions)
Transportation Handoffs Handoffs FT1: Collaborative deci- Non-targeted Interventions: EA and EAM

sion making

FT2: Participatory design
FT4: Contingency based
requirement management
FT7: EA Literature

efforts that are not targeted at specific enter-
prise problems, and efforts to achieve long
haul transition from as-is architecture to to-be
architecture




5.3 Proposed Essential Elements of an Agile EAM Method

The Essential Elements of an Agile EAM Method map onto the IS/ES attributes
construct in the composite conceptual model presented in Figure 5 (Figlc). They
are the basic attributes that should guide the development and appropriation of
an agile EAM method to support both the agility of the EAM function, and the
agility of the enterprise. As explicated in the conceptual research model for this
thesis (see Figure 5 in section 4.3), the EEs are suggested from the adapted agile
and lean principles and values, and are supposed to provide support for the
Critical Success Factors (CSFs) of EAM. Furthermore, the EEs of an Agile EAM
method provide some attributes such as the mechanisms (e.g. decision making
and design mechanisms), the characteristics (e.g. acting as dynamic capability),
and the versatility (e.g. support for different representation tools, and project
management methodologies) that the ensuing EAM method should possess.
These mechanisms and processes will mediate the Critical Success Factors
(CSFs) of EAM method and Enterprise benefits (especially Enterprise Agility).
Table 15 below lists the EEs of an Agile EAM method and the adapted agile and
lean principles of an agile EAM method based on which they were suggested.

Table 15: Proposed Essential Elements for an Agile EAM

Agile and Lean Prin- | Essential Elements of Agile EAM
ciples and Values
Adapted for EAM

AV4/AP2/LP1 /LP4 | EE1: An Agile EAM Method should provide a mechanism to de-
velop and continuously refine EA vision, goals, purpose, princi-
ples, and scope to accommodate changes in enterprise competi-
tive bases, and turbulence in the external and internal environ-
ment

AV2/AV4/AP1/AP5 | EE2: An Agile EAM Method should maintain appropriate balance
/LP2/LP3/LP4/LP5 | between long-term and short term orientation and satisfy EA
stakeholders through early, continuous and incremental delivery
of effective and efficient EA products towards achieving a (shift-
ing) long term goal/strategies

AV1/AV3/AP3/AP4 | EE3: An Agile EAM Method should provide an appropriate deci-
sion making and governance mechanisms (e.g. collaborative deci-
sion making and consensus building) that result in participation
and commitment of all stakeholders, and decisions that benefits
the enterprise as a whole rather than individual domains

AV1/AP2/AP4/LP3 | EE4: An Agile EAM Method should promote the development of
/LP4/LP5 skilled teams and adaption of methods and tools, and provide
mechanisms for defining EA requirements and criteria for project
goal fulfillment

AV3/AP5 EE5: An Agile EAM Method should support appropriate repre-
sentation of architectural artifacts and communicate architectural
documentations across the enterprise in a common language

AP5/LP3/LP5 EE6: An Agile EAM Method should provide mechanism to devel-
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op and maintain an integrated architecture repository for
knowledge management and enterprise awareness initiatives

AV1/AV4/LP4/LP5 | EE7: An Agile EAM Method should act as a dynamic capability
( e.g. as sensing, learning, integration, and coordination capabili-
ties), and support enhancement of agility capabilities and devel-
opment of agility providers of the enterprise

ALL APs, AVs, & | EE8: An Agile EAM Method should promote the anchor-
LPs ing/integration of its mechanisms and tools into the culture of the
organization

EE1: An enterprise does have a vision that provides the description of where
the enterprise wants to be in the long-term in relation to its structure and form,
industry, partners, competitors, and clientele. The enterprise is driven towards
this vision by its strategies which are formulated to maintain fit between the
enterprise and its environment, and to channel its structure, operations and cul-
ture towards achieving the organizational fit that is required. EAM is believed
to be the managerial endeavor that guides the design and development of an
enterprise’s architecture to achieve its vision and strategy. In this regard, EAM
vision and strategies should be aligned with those of the enterprise, and devel-
opment efforts that are usually conveyed through projects and programmes
should be guided by goals, purpose and scope that are consistent with the EAM
visions and strategies. Also, due to the coordinating role of EAM, its principles
should be formulated from an enterprise-centric perspective to enable EAM to
guide the co-evolution of the various components, e.g. business, information,
information systems and technologies; that make up the enterprise. However,
as enterprises engage in dynamic environments, there is the need to continu-
ously change the enterprise strategies and organizational design in response to
changing contingencies. Consequently, the EAM function needs to produce
“dynamic architecture”, and guide the pursuance of organizational (re)design
and the organizational dynamics that are needed to implement shifts in enter-
prise strategies. The EAM function therefore needs a method, the Agile EAM
method that provides it with a mechanism that enables it to define and refine
EAM visions, strategies, goals, purposes, principles and scope to accommodate
changes in the enterprise level vision and strategies.

EE2: The EAM function should concentrate on steering the enterprise
towards its strategic goals and should therefore maintain a holistic enterprise-
centric view. However, in view of the complexity of the enterprise, resulting
from its numerous components, the interactions amongst them, and the need to
change rapidly in response to environmental dynamics, the EAM function
could only attain such long-term vision and strategies through short-term ori-
entation. In other words, the EAM function needs to keep a balance between
long-term orientation and short term orientation. Hence, as the EAM function
strives to steer the organization towards achieving its vision and strategies, it
must do so iteratively and with each of the iterations adding value in the form
of increments, that satisfy the concerns of stakeholders, to the enterprise’s archi-
tecture. Indeed, when stakeholders frequently attain early goals - or “early
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wins” - in meaningful work, they tend to be creatively productive in the long
run (Amabile & Kramer, 2011). This is especially so when they experience small
but consistent progress towards solving a major problem in the long-term. At
some points in the (re)design of the enterprise to meet pressing strategic de-
mands (e.g. the need to respond to a temporary agility driver), there might be
the need to produce some architecture artifacts outside the mainstream archi-
tectural plan, or processes. In this thesis, the ensuing artifact is referred to as an
ad-hoc architectural product. The EAM function needs to be equipped with
mechanisms that enable it to manage the development, evolution and retire-
ment of these ad-hoc architectural products. The Agile EAM method should
therefore provide the EAM function with the ability to maintain appropriate
balance between long-term and short term orientation and satisfy EA stake-
holders through early, continuous and incremental delivery of effective and
efficient EA products towards achieving a (shifting) long term goal/strategies.

EE3: EAM endeavors involve diverse stakeholders with likely conflicting
views, power, and differences in knowledge and understanding. In this regard,
the EAM function as a strategic endeavor should foster collaboration amongst
these stakeholders. Collaboration among stakeholders from the various EA
domains is necessary to ensure that the various EA domain efforts are geared
towards a common goal in the collective interest of the enterprise rather than
local optimization at the detriment of enterprise-wide goals. Collaboration will
also establish shared understanding amongst the stakeholders and enable them
to reach a consensus on enterprise-wide architectural endeavor and its implica-
tion for the various domains. In order words, at each level of the enterprise, the
EAM function should establish a collective architectural goal from which the
various EA domain endeavors are crafted. Also, when stakeholders participate
effectively in the architectural process they do not only embed their tacit
knowledge in the ensuing architectural artifact, but they also ascribe an extent
of relevance to the architectural process and the ensuing architectural artifacts.
This stakeholder participation and involvement is likely to result in a high in-
tention to use and actual use of the architectural artifacts. The enterprise archi-
tect’s role in the collaboration decision making and the participatory design
processes is that of a facilitator to guide the design of a “dynamic architecture”
that meets the needs of the enterprise in the short term, and which can be recon-
figured and scaled to meet the future needs of the enterprise. An agile EAM
method should therefore provide the EAM function with appropriate decision
making and governance mechanisms that result in participation and commit-
ment of all stakeholders, and in decisions that benefits the enterprise as a whole
rather than individual domains.

EE4: The requirements for an EAM endeavor could be changing rapidly
(volatile), difficult to communicate (identify), difficult to understand (complex),
or could represent different things to different stakeholders (discordance). The
nature of EA requirements does not only make the definition of what represents
“done” very difficult but also makes the definition of the criteria for goal ful-
fillment; for example timeliness, cost, and the percentage of changes to be ac-
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commodated; very problematic. However, for EAM endeavors to demonstrate
value and the extent of success, these criteria for goal fulfillment need to be de-
fined for each endeavor, and possibly refined to accommodate changing con-
tingencies. As mentioned in EE3, EAM involves the coordination of the various
EA domain efforts in order to rectify the potentially conflicting EA require-
ments from diverse stakeholders and convert them into EA products.

Furthermore, the EAM endeavor, like any other managerial endeavor,
relies on skilled teams to translate EA requirements to architectural artifacts
and to manage the processes involved. Skills requirements may vary from one
EAM endeavor to another and in relation to the criteria for goal fulfillment for
the particular endeavor. For instance, for the same EAM effort, the skills re-
quirement when the focus is on timeliness might vary from the skills require-
ment when the focus is on cost efficiency or the ability to rapidly respond to
changing requirements. EAM function should therefore facilitate the identifica-
tion of skill requirements based on EA requirements and success criteria, and
formulate EAM teams accordingly. For example, by recommending training for
internal EAM team members or sourcing for skills from outside. Also, the situa-
tional dependence of EAM function makes a “one-size-fits-all” approach to
EAM impossible. Methods and tools employed during an EAM endeavor are
selected, adapted, or even developed to suit the situations of the EAM endeavor.
Such methods and tools could include project management methods, change
management methods, planning tools, and requirement management and mod-
eling tools. An EAM method should therefore support a wide variety of tools
and allow the EAM function to select and use tools and methods that are suita-
ble for the particular EAM endeavor. To lend support to the agility of the EAM
function, the agile EAM Method should therefore promote the development of
skilled teams and adaption of methods and tools, and provide mechanisms for
defining EA requirements and criteria for project goal fulfillment.

EE5: Communication of architectural artifacts and information to stake-
holders is an important role of the EAM function. However, the multiplicity of
stakeholders coupled with the quest to establish common understanding
amongst these stakeholders make the effective communication of architectural
artifacts difficult. Views and viewpoints are usually used as a remedy in EA.
They enable stakeholders to see the architecture from a particular set of con-
cerns. Beyond the views and viewpoints, the EAM function needs to establish a
common view of the whole architecture to which all the stakeholders at a par-
ticular level could relate. This view should be void of excessive details but
comprehensive enough to allow the different stakeholders grasp a holistic view
of the architecture, and the implications for their various EA domains or enter-
prises. The common view then forms the basis for stakeholder collaboration,
and stimulates detail design and development efforts within the various EA
domains. To achieve this, the EAM function needs to create a set of principles
that governs the representation of architectural artifacts, and to create a com-
mon language or a common frame of reference that enables the effective com-
munication of these artifacts. To this end, an agile EAM method should support
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appropriate representation of architectural artifacts and the communication of
architectural documentations across the enterprise in a common language.

EE6: The enterprise’s abilities to create and absorb, codify and articulate,
integrate and reconfigure knowledge have been found to shape its ability to
respond to rapidly changing environments. This knowledge is embedded in the
components of the enterprise for instance the enterprise’s procedures, and ca-
pabilities. EA deals with the design, representation and evolution of these en-
terprise components and can therefore contribute to enterprise knowledge. An
integrated EA repository offers the EAM function the opportunity to store and
re-use EA descriptions, best practices and lessons for instance during enterprise
awareness creation or enterprise (re)design efforts. In this way, inanimate
things including architectural models are allowed to participate in the
(re)design process. Enterprise awareness (or cognition) of EA has been identi-
tied in the EA literature as one of the antecedents of sustained stakeholder en-
gagement in EA, actual use of EA artifacts, and anchorage of EAM within the
enterprise. An agile EAM method should therefore provide the EAM function
with mechanisms to develop and maintain an integrated architecture repository
for knowledge management and enterprise awareness initiatives.

EE7: The three EA concepts; Enterprise Architecture, Enterprise Archi-
tecting, and Enterprise Architecture Management that were presented earlier in
this thesis, when taken together, could represent a dynamic capability in line
with Pavlou & El Sawy (2011). The content nature of EA represents the “exist-
ing operational capabilities” (as-is architecture) and the “reconfigured opera-
tional capabilities” (to-be architecture); the process nature of EA (that’s Enter-
prise Architecting) represents the “integrating capability”; and EAM provides
the capabilities that sense changes in the enterprise environment, foster learning,
and coordinate the various enterprise architecting (integrating capability) ef-
forts within the enterprise. That is to say, the EAM function acts as a sensing
capability, a learning capability, and a coordinating capability. However, be-
cause dynamic capabilities do not by themselves result in an agile enterprise
but the continuous application of dynamic capabilities does, the EAM function
needs to deploy its capabilities to continuously transform the enterprise in re-
sponse to changing contingencies. An agile EAM method should provide the
EAM function the ability to do so, by acting as a dynamic capability and sup-
porting the enhancement of agility capabilities and development of agility pro-
viders of the enterprise.

EES8: Finally, for the EAM and the EAM function to yield the results that
the enterprise expects from them, the EAM function needs to be positioned as a
strategic endeavor that involves all aspects of the enterprise. EAM endeavor
should not be seen as an add-on activity but it should be regarded as an integral
component of how the enterprise does business. It should be embedded into the
daily routines of the enterprise and given a strategic mandate. To achieve this
end, the EAM function needs to build its methods, mechanisms, and tools based
on the enterprise’s methods, mechanisms and tools. To support the EAM func-
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tion along this line, an agile EAM method should promote the anchor-
ing/integration of its mechanism and tools into the culture of the organization.

5.4 Evaluation of the Essential Elements of an Agile EAM
Method

This sub-section marks the first iteration point in the DSR process. The suggest-
ed EEs are evaluated for completeness and for relevance. The evaluation for
completeness is done by relating the EEs to extant literature, the CSFs of EAM,
and the agility providers and agility capabilities of an enterprise. Also, through
an interview process, the suggested EEs are evaluated for relevance, especially
to practice. The interview results are presented and analyzed to inform the next
step in the DSR process.

54.1 Evaluation for Completeness

The evaluation of the EEs of an agile EAM for completeness is done from three
perspectives. The evaluation is done firstly, against the extant EA literature on
the essential components of EAM; secondly, against the list of Critical Success
Factors of EAM; and finally, against the agility providers and agility capabilities
of the enterprise. This evaluation does not however conclude that the EEs of an
agile EAM method that have been proposed in this thesis are all-inclusive but
rather provides indication that the thesis has acknowledged prior knowledge.
The evaluation is presented in Table 16. Essential building blocks or compo-
nents of an EAM have been researched in the EA literature as presented in sub-
section 2.2.11. Column 2 of Table 16 presents a mapping of these elements in
extant literature against the EEs of an agile EAM proposed in this thesis. Fur-
ther, the EEs of an Agile EAM Method construct within the conceptual model
for this thesis (see Figure 5 in section 4.3), is to support the provision of the Crit-
ical Success Factors of EAM. Column 3 of Table 16 below represents a proposed
relation between the EEs of an Agile EAM method and the CSF of EAM.

Finally, the Agile EAM method is to promote both the agility of EAM
function and the agility of the enterprise at large. In this regard, the proposed
EEs of an Agile EAM method should strengthen the Agility Providers to
achieve the Agility Capabilities with which the enterprise senses and appropri-
ately responds to changes in its environment (Agility Drivers). Agility Drivers,
Agility Capabilities and Agility Providers were discussed in section 2.1.3. Col-
um 4 of Table 16 presents a proposed relationship between the EEs of an Agile
EAM method and Agility Capabilities (AC) and Agility Providers (AP). There
exists no clear one-to-one relationship between the EEs and the agility capabili-
ties and the providers partly because, as noted by Zhang & Sharifi,(2000) agility
capabilities are related and the enhancement of one capability might enhance
other agility capabilities as well.



Table 16: The evaluation of the EEs for completeness

Essential Elements of Agile EAM

Extant EA Literature

CSFs of EAM

Agility Capabilities & Providers

EE1: An Agile EAM Method should
provide a mechanism to develop and
continuously refine EA vision, goals,
purpose, principles, and scope to ac-
commodate changes in enterprise
competitive bases, and turbulence in
the external and internal environment

Armour, Kaisler, & Liu (1999,
1999b),

Armour & Kaisler (2001)
Wagter et al (2005, pp. 53-56),
Buckl, Dierl, Matthes, &

Schweda (2010), Buckl et al
(2011), Aier, Gleichauf, & Win-
ter (2011), Ahlemann et
al(2012, pp. 38-55)

Scoping and purpose / Clearly
defined vision and goals / Assess-
ment and evaluation / Change
management / Clearly stated EA
principles

AC: Responsiveness/
Customer focus

AP: Customer/market sensitivi-
ty/ change

EE2: An Agile EAM Method should
maintain appropriate balance between
long-term and short term orientation
and satisfy EA stakeholders through
early, continuous and incremental
delivery of effective and efficient EA
products towards achieving a (shift-
ing) long term goal/strategies

Armour, Kaisler, & Liu (1999a,
1999b), Armour & Kaisler
(2001), Pulkkinen & Hirvonen
(2005), Wagter et al (2005, pp.
53-56), Buckl, Matthes, &
Schweda (2009), Buckl, Dierl,
Matthes, & Schweda (2010),
Buckl et al (2011), Bente et al
(2012, pp. 27-28), Ahlemann et
al(2012, pp. 38-55)

Intertwine planning and execution
/ Development Methodology and
tools / Business/Strategy driven
approach / Change management /
Adequate documentation( e.g. of
“as-is” and “to-be” architecture)

AC: Responsiveness /Flexibility
/ Quickness /Robustness

AP: Technology / Innovation /
Information systems / Change /
Customer/market sensitivity /

Quality

EE3: An Agile EAM Method should
provide an appropriate decision mak-
ing and governance mechanisms (e.g.
collaborative decision making and
consensus building) that result in par-
ticipation and commitment of all
stakeholders, and decisions that bene-
fits the enterprise as a whole rather
than individual domains

Pulkkinen & Hirvonen (2005),
Wagter et al (2005, pp. 53-56),
Buckl, Matthes, & Schweda
(2009), Buckl, Dierl, Matthes, &
Schweda (2010), Aier,
Gleichauf, & Winter (2011),
Bente et al (2012, pp. 27-28),
Ahlemann et al(2012, pp. 38-
55),

Commitment and Sponsorship
(especially from top management)
/ Communication and Common
language /  Business/Strategy
driven approach / IT investment
and Acquisition strategy / Stake-
holder participation and involve-
ment

AC: Proactiveness/ Respon-
siveness / Knowledge-driven
enterprise

AP: Collaborative relationship /
Team building

EE4: An Agile EAM Method should
promote the development of skilled

Buckl et al (2011), Ahlemann et
al(2012, pp. 38-55),

Development Methodology and
tools / Effective project & pro-

AC: Competency
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Essential Elements of Agile EAM

Extant EA Literature

CSFs of EAM

Agility Capabilities & Providers

teams and adaption of methods and
tools, and provide mechanisms for
defining EA requirements and criteria
for project goal fulfillment

gramme mgt. / Skilled team, train-
ing & education

AP: Competency /Team build-
ing / Education /People & Wel-
fare

EE5: An Agile EAM Method should
support appropriate representation of
architectural artifacts and communi-
cate architectural documentations
across the enterprise in a common
language

Wagter et al (2005, pp. 53-56),
Rouhani et al (2008), Buckl,
Matthes, & Schweda (2009),
Buckl, Dierl, Matthes, &
Schweda (2010), Ahlemann et
al(2012, pp. 38-55)

Communication and Common lan-
guage / Enterprise awareness
(cognition of EA) / Integrated re-
pository / Adequate documenta-
tion( e.g. of “as-is” and “to-be”
architecture)

AC: Competency/ Knowledge-
driven enterprise

AP: Competency / Education

EE6: An Agile EAM Method should
provide mechanism to develop and
maintain an integrated architecture
repository for knowledge manage-
ment and enterprise awareness initia-
tives

Aier, Gleichauf, & Winter
(2011), Bente et al (2012, pp.
27-28), Ahlemann et al(2012,
pp- 38-55),

Skilled team, training & education
/ Communication and Common
language /Organizational culture/
Enterprise awareness (cognition of
EA) / Integrated repository / Ade-
quate documentation( e.g. of “as-
is” and “to-be” architecture)

AC: Knowledge-driven enter-
prise /Core competency mgt.

AP: Information systems / Edu-
cation

EE7: An Agile EAM Method should
act as a dynamic capability ( e.g. as
sensing, learning, integration, and
coordination capabilities), and sup-
port enhancement of agility capabili-
ties and development of agility pro-
viders of the enterprise

Rouhani et al (2008), Buckl,
Matthes, & Schweda (2009),
Aier, Gleichauf, & Winter
(2011), Bente et al (2012, pp.
27-28), Ahlemann et al(2012,
pp- 38-55),

Quality EA product (e.g. models
and artifacts) /Business/Strategy
driven approach /Change man-
agement /Enterprise awareness
(cognition of EA) / Integrated re-
pository

AC: Capability for re-
configuration /Virtual enter-
prise/ Core competency mgt. /
competency

AP: Integration / Relationship
with suppliers/customers/
competitors /Process integra-
tion

EE8: An Agile EAM Method should
promote the anchoring/integration of
its mechanisms and tools into the cul-
ture of the organization

Wagter et al (2005, pp. 53-56),
Ahlemann et al(2012, pp. 38-
55),

Organizational culture

AC: Competency / Core compe-
tency management
AP: People /Organization




5.4.2 Evaluation for Relevance

Here, the processes employed to evaluate the relevance of the suggested EEs
are presented. The processes included: preparation (operationalization of the
EEs and questionnaire development); conducting the interview (selection of the
interviewees and the interview process); presentation of the interview results;
and the analysis of the interview results.

Operationalization of the EEs and Questionnaire Development

To facilitate the interview process, the EEs of an Agile EAM method were oper-
ationalized into sub-elements or sub-components whose relevance were exam-
ined on a likert scale of 1-5; with 1 meaning “Not Essential at All” and 5 meaning
“Very Essential”. There were 31 sub-elements. In addition, to the operational-
ized EEs, the interview also collected some background information that helped
to situate the interview results within context. The full questionnaire that was
used during the interview comprised of the operationalized EEs and the back-
ground questions.

The Interview Process

The interviews were conducted from 15% July, 2015 to 9t October, 2015 and
involved 8 practitioners and academics. The practitioners were consultants or
corporate managers who were directly involved in enterprise architecture work,
and the academicians were researchers who have been and were still involved
in enterprise architecture research as at the time of the interview. Mails were
sent to a total of twelve (13) potential interviewees selected at random. Ten of
them responded, and eight (8) of them subsequently, were involved in the in-
terview process. The other two were not available: one was on a sabbatical, and
the other was retired. Out of the eight interviewees, the author of this thesis had
no prior relationship with seven (7) of them. He had a student-guess lecturer
relationship with one of the interviewees (Interviewee G in the Table 17 below).

Some of the interviews were conducted during face-to-face meetings ei-
ther in the interviewee’s office or in a common room in the Faculty of Infor-
mation Technology (University of Jyvaskyla), whilst others were done online
via Skype or Adode Connect (AC). The research proceedings in all cases were
recorded using an audio recording device and later transcribed.

The interviewees were allowed freedom to express their experiences, ask
questions for clarification or verify a source of information, and momentarily
digress in attempt to provide support to their opinion on the relevance of the
EEs of EAM method. Therefore, though each of the interviews was scheduled to
last for an hour, the actual durations ranged from two hours forty-five minutes
to fifty three minutes. Other factors that affected the duration of the interview
include how well the interviewee was able to familiarize himself or herself with
the areas of concern, the schedule of the interviewee, and how elaborate and
reflective the interviewee was. Table 17 below provides the summery of the in-
terview processes.
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Table 17: Summary of Interview Process

Interviewee [Job Cat. Position Exp. (Yrs) | Date /15 | Mode Media Duration
Int.A Consultant |Bus. Architect | Above 10 | 15/07 Face-to-face | n/a 2:42:03
Info. Architect
Int.B Consultant |Ent. Architect | Above10 | 07/08 Online Skype 1:49:54
Bus. Architect
Int.C Corporate |C-Level (CIO) | 9-10 10/08 Face-to-face | n/a 1:04:08
Manager
Int.D Consultant |Ent. Architect | Above10 | 31/08 Online Skype 53:32:00
Bus. Architect
Int.E Researcher |Ent. Architect | 6-8 14/09 Face-to-face | n/a 1:23:01
Int.F Researcher |Bus. Architect | 6-8 17/09 Face-to-face | n/a 1:07:16
Consultant
Int.G Corporate (C-Level (VP) Above 10 | 9/10 Online Skype 1:09:43
Manager
Int.H Corporate |Ent. Architect | 6-8 30/10 Online Adobe 1:11:17
Manager Connect

Interview Results

All the eight interviewees responded to the foundation questions and the EEs.
Each of the interviewees responded to all the 31 sub-elements (N=31) as shown
in Table 9 . Appendix 1 shows individual rating, mean, and standard deviation
for each of the sub-elements, and the Essential Elements. Table 18 provides a
summary of the ratings, mean, and standard deviation for each of the EEs. EE1
has the highest mean (m = 4.31, sd = 0.26) and EE5 has the lowest mean (m =
3.53, sd = 0.34). With regards to the interviewees, interviewee E and interview-
ee G gave the highest ratings (mean = 4.06, sd = 0.997) and (mean = 4.06, sd =
0.964) respectively; and interviewee D gave the lowest rating (mean = 3.71, sd =
0.902) as shown in Figure 9. The total mean, calculated as the mean of the mean
ratings of the respondents is mean = 3.91, sd = 0.136.

Apart from generating quantitative data, the interview process also gener-
ated a lot of descriptive (qualitative) data that is useful in this thesis, especially
in the analysis of the interview results, and during the design of the Agile EAM
method.

Descriptive Statistics

] Minimum Maximum Mean Std. Deviation
Interviewee A x| 2,00 5,00 3,8065 9244
Interviewee B 31 2,00 5,00 3,8387 G344
Interviewee C 31 2,00 5,00 3,8387 86011
Interviewee D k| 2,00 5,00 3,7087 90161
Interviewee E 3 2,00 5,00 4 0645 ogves
Interviewee F =k 2,00 5,00 40323 G4812
Interviewee G 31 1,00 5,00 4 0645 L5386
Interviewee H k| 2,00 5,00 3,8710 80588
Walid M (listwise) el

Figure 9: Summary of average rating per interviewee




Table 18: Mean ratings for each of the EEs per interviewee

Essential Elements Int.A Int.B | Int.C | Int.D Int.E | Int.F | Int.G Int.H Mean | SD

EE1 Mechanism to develop and refine EA vision, goals, purpose, | 4.00 4.00 | 450 |4.50 450 |4.50 |4.50 4.00 431 0.26
principles & Scope

EE2 Maintain balance between short & long term orientation 3.75 425 | 3.50 |4.00 3.75 |4.00 |3.75 4.50 3.94 0.32

EE3 Provide decision making & governance mechanisms to pro- | 4.33 400 |4.67 |4.00 433 |4.67 | 3.00 3.67 4.08 0.56
mote stakeholder commitment

EE4 | Promote development of skilled teams, adaption of meth- 3.60 3.60 | 3.40 |3.80 3.80 |3.60 |3.60 3.40 3.60 0.15
ods & tools, and definition of requirements

EES Support appropriate representation of artifacts & com- 3.75 3.50 |3.25 | 3.25 3.50 |3.25 |4.25 3.50 3.53 0.34
municate documentation in a common language

EE6 Mechanism to develop and maintain an integrated architec- | 3.75 400 |3.75 |3.75 400 |4.25 |5.00 4.00 4.06 0.42
ture repository

EE7 EAM method as a dynamic capability and support agility 3.75 3,50 |3.75 |3.25 5.00 | 4.50 | 4.00 4.50 4.03 0.59
capabilities, and agility providers

EE8 | Agile EAMM should promote the anchoring/integration of 3.67 400 |4.33 |3.00 3.67 |3.67 |4.33 3.33 3.75 0.46
its mechanisms into the culture of the organization
Total Averages 3.83 3.86 |3.89 |3.69 4.07 | 4.05 | 4.05 3.86 391 |0.13




Analysis of Interview Results

In general, the mean values of 4 of the EEs are between Somewhat Essential and
Essential (3.53 - 3.94), and the mean values of the other 4 of the EEs are between
Essential and Very Essential (4.03 - 4.31). The essential elements are closer to 4.0;
that is Essential; than they are to either Somewhat Essential or Very Essential.
Also, the total mean rating for the interviewees (mean = 3.91, sd = 0.136) indi-
cates that, in general each of the interviewees perceives the EEs to be approxi-
mately 4, that is Essential.

Aside the general inferences made above, an analysis was performed to
examine the extent to which the individual interviewees agree by calculating
the Intraclass Correlation Coefficient (ICC) using SPSS. Since each of the eight
interviewees responded to each of the 31 sub-elements, and the research intends
to generalize the result beyond the interviewees so as to form the basis for the
method construction, the ICC was computed using Two-way Random, Abso-
lute Agreement and Coefficient Interval of 95% in SPSS. The ICC Single
Measures and Average Measures were .120 and .522 respectively. The two
measures were statistically significant (p <.001). According to LeBreton & Sent-
er's standards for interpreting interrater agreements, there exists a moderately
strong agreement amongst the interviewees (2007, p. 22).

The moderately strong agreement that existed amongst the interviewees
might have been informed by several factors including; the small number of
raters (8 interviewees) (LeBreton & Senter, 2007, p. 14), and the situational spe-
cific nature of EAM (e.g. Buckl, Schweda, & Matthes, 2010; TOGAF, 2009, p. 56).
To understand the source of discrepancy amongst the interviewees beyond the
statistical values, qualitative data on the sub-elements with high standard devi-
ations (e.g. EE2d, EE3c, EE4a, EE4b, EE6c, EE7c, EE8a and EE8b) were analyzed.
For brevity, the interviewees will be referred to here with only their corre-
sponding letters (e.g. A, instead of Interviewee A). In other sections, the full
label will be used.

Concerning EE2d (Duration of short term goals should be at most 3
months), whilst B stated that “it's not a short-term goal if it's half a year or a
year or more”, E and F believed that 6 months is the minimum in the public
administration. For instance F stated that “...change takes time, the corporation
is big and the pace of the change in municipality is very very difficult...because
it is regulated by the law...” G believed that “...it's a case by case thing” how-
ever he did add that “...if this is about keeping stakeholders happy...that they
can see something...some concrete progress,... because agile it is the practice to
demonstrate actual, I think that ... yeah at most 3 months”. C was of the view
that “3 months sounds good so... we can then speak about the quartiles...”
however he concluded that “...but I don’t know how important this is”.

Another sub-element that generated differences in view is EE3c (promote
co-evolution of domain strategies). A, B, C, E, F and H agreed that business
strategy and IT strategy should at least lead and support each other. For in-
stance B stated “...it should be always so”, whilst C stated “...for example if
there are some kind of very good innovation that will make some kind of busi-
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ness to company so ....it is essential.” However, G argued that “... if any func-
tion has any business significance, then it will become part of the business strat-
egy” and so according to him, “IT cannot have a strategy that is not derived
from business strategies”.

EE4a (Promote development of skilled teams) and EE4b (Support wide
range of project management methods and architecting tools) also generated
divergent views. Regarding EE4a, B, F, C, and E believed that it was at least es-
sential for the EAMM to support the development of skilled teams. However,
A,D,G, and H held a contrary view. For instance, H stated “... yes of course it’s
good that there is much enterprise architecture capability and skills ... in the
organization” however he added “ ... I think that we prioritize what agile en-
terprise architecture management should do and this is maybe not among
them...the most important things”. Regarding EE4b, E stated “... if the tools are
correct and we are happy with them, we can only manage with one or two
methods and tools... “. The view of H supports that of E. H believed “...the
wider the range of many methods you have the more chaotic it gets ...” On the
contrary, G believed that EAMM should support a wide range of methods in
order to allow the enterprise to freely choose methods and tools. For instance he
stated “...enterprise architecture doesn’t dictate that what is your project or
programme management methodology...it should be able to pick your man-
agement...”

On the issue of maintaining the EA repository with commitment from all
levels of the enterprise (EE6c), most of the interviewees did agree that EE6c was
at least essential. However, others believed it was either somewhat essential (D
and H) or not essential (E). On one hand, G did state “... the business has to be
reliant on the enterprise architecture artifacts...and really the commitment has
to come from the CEO of the company...” B seemed to share G’s view by stat-
ing “...if there is not any commitment, it [EA repository] is technically affect-
ed... it can become an archive...” He likened an archive to an EA repository
whose contents are not used or re-used. On the other hand, E said “...I don’t see
that all the levels of the organization should be... even aware that we have
some architecture repository...” Whilst H momentarily was unsure what the
situation should be by stating “...but I wonder if also the senior manage-
ment...like highest level of the enterprise is so interested in the repository...”,
he later concluded “...I think senior management is not so interested if we have
repository or not...the commitment to maintaining the repository is for the ex-
pert level personnel...”

EE7c (coordinate allocation of resources and create an environment of
CSFs) received one of the lowest ratings largely because of its structure; a com-
bination of coordination role, resource allocation, and provision of CSFs. Most
interviewees concentrated on the resource allocation aspect. For instance, B was
unsure “...if enterprise architecture method is the right place to do this kind of
allocation...”; G stressed “...this’s about allocation of resources which is not the
purpose of enterprise architecture management methodology”; and H stated
“...those in the enterprise architecture, they are not so ... involved in the re-
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source management of the projects”. However, F believed that EAMM should
coordinate the allocation of resources but she was not sure if EAMM should
provide the environment of CSFs. She stated “...I think it should coordinate the
allocation of resources, but I'm not sure of these critical success factors...”

The interviewees expressed divergent views on EE8a (EAM mechanisms
embedded into daily routines of organizations) and EE8b (Mechanisms to pro-
mote education of all stakeholders on EA values and principles). Concerning
EE8a, B made an argument that mechanism or method that is good in one situa-
tion or in one organization might not be good in another and so did not regard
EE8a as essential. Further, F claimed being agile means “...making focused at-
tacks...but embedded is like for corporate governance” which is a “...heavy
thing. It is not agile”. Contrary to the views of F and B, other interviewees (e.g.
C, G, and H) expressed rather positive views from lived experiences. According
to C, “...the best EA work is that kind of work that people ... you don’t under-
stand that you are doing EA work; they do their normal work and they use EA
tools in that work”. H shared his experience of EA in his institution. He said;

“We started with our EA initiative six to seven years ago and it was quite separate.
But now adays, it’s more and more integrated into planning, into annual planning,
into project management... I think the good thing is that many people...they are ac-
tually dealing with enterprise architecture without knowing it themselves because
the method itself for enterprise architecture as a concept or as a term is not that im-
portant but it’s important that our enterprise architecture principles for example are
used quite widely and of course they are...the projects are assessed against those
principles so forth and I think that it's good, it should be...”

Similarly, G concluded “...if it is not part of the normal management work, then
it's something separate that will be dropped at some point in time. It will be an
overhead.” However, G regarded EES8b as internal marketing and said “...I do
not consider this internal marketing or internal promotion as part of enterprise
architecture management methodology; it is just management”. E affirmed his
early position that top management should not be bothered with EA principles
and values. Meanwhile, B, C and F regarded it as at least essential.

Clearly, the views of the interviewees were influenced largely by their ex-
periences and the context (e.g. the academia, corporate management positions
in public sector or private sector, consultancy positions in different sectors, and
the maturity of EA within the environment in which they interact) in which
they formed such experiences. Nevertheless, the disparity in views might also
be affected by the compound nature of the sub-elements. Some of the sub-
elements contained multiple concepts and so the interviewees had to make
compromises in the cases where they perceived one concept more essential than
the other. For instance, to sub-element EE7c, F said “...this is the result of two
things... so I have to make compromise, like somewhat essential.” The above
suggests that the sub-elements be made more atomic and another iteration of
evaluation made involving a wider audience, e.g. through an online survey.

However, from the statistical point of view presented above, and from the
qualitative data generated from the interviews, the interviewees do moderately
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agree that the suggested elements are essential. Therefore, the thesis proceeds to
the next iteration of construction: the construction of the agile EAM method.

5.5 Chapter Summary

In this chapter, the theoretical foundations from Chapter 2 and Chapter 3 were
used to construct the Essential Elements of an Agile EAM Method. Firstly, the
“probable theoretical glue” was used to adapt agile and lean principles and
values for EAM. Secondly, the adapted agile and lean principles and values,
and the essential elements/components identified in extant literature were con-
solidated into the Eight Essential Elements of Agile EAM Method. Each of the
EEs was then briefly explained. The suggested EEs of an Agile EAM method
were evaluated for completeness by relating the suggested EEs to extant litera-
ture, the CSFs of EAM, and agility providers (AP) and agility capabilities (AC)
of an enterprise; and for relevance through an interview process that involved 8
interviewees.

It was noted that collectively the interviewees moderately agreed that each
of the 8 EEs was essential. Based on this agreement, the thesis proceeds to the
next iteration of “design and develop”; that is the construction of the Agile
EAMM in Chapter 6.
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6 CHAPTER 6 CONSTRUCTION OF THE AGILE EN-
TERPRISE ARCHITECTURE MANAGEMENT
METHOD

This chapter presents the second iteration in the method design (DSR) process.
It is dedicated to the construction, demonstration and evaluation of the Agile
EAM method in fulfillment of research question three: “how could these essen-
tial elements be conveyed in the form of a method?” In this regard, mecha-
nisms and processes are proposed as embodiments of the EEs and the
knowledge acquired from the evaluation of the EEs. Also, guidelines for instan-
tiating the Agile EAM method are provided.

Furthermore, the compatibility of the Agile EAM method with a widely
used EA development standard (the TOGAF’'s Architecture Development
Method - ADM) is demonstrated with focus on how the Agile EAM process can
contribute to the agility of the ADM, and how the proposed Agile EAM method
can be employed to coordinate multiple ADMs at different levels of the enter-
prise. Following the findings in Peffers et al. (2012), a hypothetical scenario is
used to conceptually demonstrate and evaluate the efficacy of the method in
supporting the agility of the EAM function and the agility of the enterprise as a
whole.

6.1 EA Domains and Enterprise Levels

As discussed in Section 2.2.7 there seem to be no agreement in research and
practice on the set of EA domains that an enterprise should have. This is partly
because each enterprise is different and ought to emphasize different aspects
based on its peculiar circumstances. In this regard, meta-domains including
those presented in section 2.2.7 provide a starting point for enterprises but are
not entirely prescriptive. The method being constructed in this thesis does not
suggest any set of EA domains upfront; the identification of the EA domains
will be done at the time of instantiating the method within an enterprise. How-
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ever, for representation purposes the thesis adopts the set of EA domains pro-
posed in Hirvonen & Pulkkinen (2004).

Concerning the discussions on the levels of EAM endeavor, the thesis
suggests four levels from three different perspectives as presented in Table 19
below. The “Enterprise Levels” refers to a hypothetic structure of the enterprise.
The “EA Components Levels” are the EA components that are needed at each
Enterprise Level, and the “EA Management Levels” are the EAM levels at
which the various EA components are produced. The thesis recognizes that
during instantiation the number of levels might reduce depending on the pecu-
liar characteristics of the enterprise. For instance, in an enterprise where there
are no different business domains (or business segments), any two adjacent lev-
els, e.g. the Enterprise and Operations levels, could be merged; and likewise
their corresponding EA component levels and EAM levels.

Table 19: Levels of EAM Endeavor

Enterprise Levels EA Components Levels EA Management Levels
Enterprise Enterprise Architectures EAM Strategy
Operations Enterprise Capabilities EAM Portfolio

Business Process Enterprise Solutions EAM Programs
Business Activity Enterprise Features EAM Projects

6.2 EA Components as “IT-Enable Resources”

The Agile EAM method being constructed in this thesis hinges on collaborative
efforts (EE3) amongst the various EA domains at all levels of the enterprise (En-
terprise levels). It considers the EA component at a particular enterprise level as
an “IT-enabled resource” formed out of synergistic relationships amongst all
the EA domain components at that level in a way that makes the ensuing EA
components have emergent capabilities that are more desirable than the indi-
vidual capabilities of the EA domain components put together (Nevo & Wade,
2010). Using the EA domains proposed by Hirvonen & Pulkkinen (2004) to-
gether with the Enterprise components Levels, Figure 10 exemplifies how the
EA components are built out of synergistic relationships amongst the various
EA domain architecture components. On the one hand, the addition sign (+)
used here does not merely refer to the aggregation of the various EA domain
architecture components but reflects the totality of the ensuing EA component;
that is the sum of the EA domain components and the relationships amongst
them. For example, the Enterprise Architecture is the combination of the Busi-
ness Architecture, Information Architecture, Information Systems Architecture,
Technology Architecture and the relationships amongst them. Equation 1 re-
flects this thinking. On the other hand, the addition sign does not indicate close
or rigid coupling that restricts the ability to change the various sub-components
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or to evolve them, but represents loose coupling that allows modular reconfigu-
ration of the constituent components.

z &, Business Information Information Technology
i C‘O,)] °’h9,;) Architecture Architecture Systems Architecture
Popa " Architecture
Afs
Enterprise Business Information Information Systems | Technology
Architectures o= Architecture Architecture Architecture 4 Architecture
Enterprise Portfolio of Information required Portfolio of Technologies that
Capabilities Business and produced by the applications that support the IS
= Processes business capability supports the + Capability
(business (Information Information (Technology
capability) Capability) capability Capability)
(IS Capability)
Enterprise = DBusiness Information needed Application(s) that Technologies that
Solutions Processes for & produced from support Business T support the
the business process process applications in
Enterprise | Business Information required Application Technologies needed to
Features T Activities and produced by the (application + support the application
activity functionalities)
needed to support
the activity

Figure 10: EA Components as IT-Enabled Resources

Equation 1: EA Components as IT-Enabled Resources

n

EA Component(l) = Z(EA Domain Components (k) + Synergy )

k=1

Where [ represents the enterprise level, n represents the number of EA domains,
and k represents a particular domain.

6.3 Collaborative Decision Making and Governance Mechanisms

Building on the discussions in session 6.2 above, the thesis discusses the collab-
orative decision making and governance mechanisms (EE3) that underpin the
Agile EAM method being constructed. Again, for illustration purposes the the-
sis employs the EA domains proposed in Hirvonen & Pulkkinen (2004) and
combines that with the Enterprise Levels as illustrated in Figure 11. In addition
to the EA domains is a virtual domain that is referred to in this thesis as the
“Big-Picture”. The word virtual is used here because the Big-Picture is not an
actual EA domain; it only reflects the collective vision, strategies, plans, goals,
principles, and efforts of the actual EA domains. Each of the enterprise levels
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has its own Big-Picture. The figure 8 below represents an extension of the EAM
Grid proposed by Hirvonen & Pulkkinen (2004) to reflect the “big-picture “and
the set of enterprise levels that have been suggested in this thesis, and to guide
the design and development of the EA component as an IT-enabled resource.
The Extended EAM Grid provides a guide to the enterprise, and should be in-
stantiated to reflect the peculiarities of the enterprise; for instance, the set of EA
domains, and enterprise levels.
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Figure 11: An Extension of the EAM Grid in Hirvonen & Pulkkinen (2004)




6.3.1 Collaborative Decision Making Mechanism

EAM decisions are made through collaborative efforts amongst the various
domains. At each enterprise level, the various EA domains (their representa-
tives) come together to make decisions on a particular EA endeavor and form a
common understanding about what is to be done and the implications for the
various EA domains. A high level description of the common understanding is
developed and called the big-picture for that enterprise level. During this deci-
sion making process, the participants consider the totality of the EA endeavor
and the relationships amongst the anticipated EA domain components, and try
to optimize the whole rather than try to achieve local optimization. The role of
the enterprise architect is to facilitate the collaborative process, provide archi-
tecture guidelines and to coordinate the various EA domain efforts towards
reaching the goals of the big-picture. Each of the EA domains uses the big-picture
as the reference point for more elaborate architecture efforts. When the big-
picture goal at a particular enterprise level has implications for the enterprise
level above or below it, the implications are communicated to the enterprise
architect role at the affected enterprise level. The enterprise architect takes an
appropriate action - e.g. convenes a big-picture meeting. Also, when there is a
change at the enterprise level or in an EA domain, the big-picture is reviewed to
reflect the change and the implications for the EA domains are incorporated
into the EA domain architecture efforts. Therefore, on the one hand, the big-
picture is formed by collaborative efforts of the EA domains, and on the other,
the big-picture ensures alignment amongst the various EA domains and governs
their co-evolution over time. The big-picture meetings are either periodic or trig-
gered by a change (agility driver) that requires the attention of multiple EA
domains. It is recommended that the periodic big-picture meetings are held be-
tween once a week to once a month depending on the peculiarity of the enter-
prise and the enterprise level at which the meeting is held. The frequency of the
big-picture meetings is determined during the instantiation of the method in an
enterprise. The collaborative decision making mechanism described here is il-
lustrated in Figure 12 below.
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Domain representatives (and external experts) create the “big-picture” that drives architecture efforts in all domains at a level
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Figure 12: Exemplifying collaborative decision making mechanism

6.3.2 EA Visions, Strategies, Goals, Principles, and Plans

EA visions provide the long-term direction for the EA endeavor; the strategies
are the means by which the long-term vision is to be achieved (e.g. through the
use of short-term goals); the goals are the anticipated concrete gains that are to
be achieved towards reaching the EA vision; the plans provide the arrangement
of the EA efforts, both by time and by sequence, that enables the attainment of
the visions, strategies and goals; and the principles are the philosophies, and
rules that guide the development and evolution of the enterprise architecture.
All these are subject to the peculiarity of the enterprise for example its structure,
size, level of maturity in EA, and the contingencies that prevail in its internal
and external environment. Therefore, as suggested in EE1, the EA visions, strat-
egies, goals, principles, and plans (including purpose and scope) should be con-
tinuously refined to accommodate changes in the competitive bases of the en-
terprise.

Early on, it was proposed that the EA components serve as IT-enabled re-
source born out of collaborative efforts amongst various EA domain compo-
nents (see subsections 6.2. and 6.3.1). Building on this proposal, EA visions,
strategies, goals, principles and plans should also be viewed respectively as the
big-picture vision, strategies, goals, principles and plans; and should be formed
and reviewed by means of the collaborative decision making mechanism de-
scribed in 6.3.1 above. For example, in this way, EA principles can be viewed as
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meta-principles that guide the development and refinement of architecture
principles within the EA domains.

6.3.3 Governance Mechanism

EA governance mechanisms as discussed in (section 2.2.9) are related to deci-
sion making, change management, and the development of guidelines and ar-
chitecture principles at the enterprise levels to enact and sustain the relevance
of EA endeavors over time. EAM governance in the method being developed is
decentralized down the enterprise levels meaning; each enterprise level has
some level of autonomy that allows it to be self-governing; but centralized for
each enterprise level and implemented through the big-picture at that level.

The EAM governance mechanism proposed here provides a context in
which the respective domain governance mechanisms are coordinated and co-
evolved. During early big-picture meetings following the instantiation of the
method, the various EA domains agree on a set of control processes, principles,
standards, roles and responsibilities based on the various enterprise governance
mechanisms (e.g. corporate governance, and EA domain governance mecha-
nisms) that already exist within the enterprise. After the development of the EA
governance mechanism, it serves as a guide for the coordination and evolution
of the various EA domain governance mechanisms. Therefore, the ensuing EA
governance mechanism should not be too restrictive that it does not allow for
the evolution of the EA domain governance mechanism, or too vague that it
loses its essence; that is to coordinate and govern the co-evolution of the various
EA domain governance mechanisms, and the EA components over time. The
EA governance mechanism is reviewed collectively during big-picture meetings
when the need arises.

Down the enterprise levels, an upper level EA governance mechanism
provides a guideline and context for the development of a more detail EA gov-
ernance mechanism at a lower level. This allows for the governance mecha-
nisms to be consistent across EA domains, and down the enterprise levels. Also,
just as changes in EA domains governance mechanisms could influence chang-
es in the EA governance mechanism and vice-versa at an enterprise level;
changes in a lower level EA governance mechanism could inform changes in an
upper level EA governance mechanism. In this way, the development and re-
finement of EA governance mechanisms occur vertically (top - down and bot-
tom - up) and horizontally (EA - to - EA domain, and EA domain - to - EA).

6.3.4 EA Change Management Mechanism

Change management is closely related to EA governance. In the ensuing meth-
od, change management, like EA governance, is decentralized down the enter-
prise level and centralized at each enterprise level. Change management at an
enterprise level is done through the big-picture meetings (either periodic or trig-
gered). For instance, when there is a change to be made in one EA domain, at a
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big-picture meeting, the change is reviewed in the context of the big-picture and
the implications for the other domains are evaluated. The reviewed big-picture
then forms the basis for further work in the various EA domains. In this way,
the big-picture enforces alignment amongst the various EA domain efforts and
supports their co-evolution. However, changes that are local (do not have effect
on the big-picture) to an EA domain are managed locally within the EA domain.
This arrangement is in line with the view of Interviewee G ”... so that you fit
your change management process to the level of visibility of the change.”

Also, to enable the agility and the “lightness” of the change management
process, the change management efforts should be focused on up-coming and
on-going EAM endeavors whilst keeping an eye on the effect of the changes on
the big-picture and future EAM endeavors. Detail change management pro-
cesses for a future EAM endeavor should be postponed till the endeavor is
proximate enough. The EA change management mechanism should build on
the existing change management mechanisms within the enterprise, and similar
to governance, changes should be managed horizontally and vertically.

6.4 The Agile EAM Method

This sub-section develops the structure of the Agile EAM Method (The Agile
EAM Structure” within which the proposed EAM mechanisms are employed.
The word “Structure” is used here to avoid the confusion that might ensue by
using “framework” because of the totemic status that “framework” has attained
within the EA community. The Agile EAM Structure is developed based on a
relationship drawn between dynamic capabilities and EAM. Further, an Agile
EAM process and procedure for integrating EA components are proposed.

6.4.1 Enterprise Architecture Management as a Dynamic Capability

In view of the relationship established amongst enterprise architecture (specifi-
cally “as-is” and “to-be” architectures), enterprise architecting, and enterprise
architecture management in section 2.2.3, the thesis proposes EAM as a dynam-
ic capability (EE7) and reflects Figure 1 in the lights of Figure 3 to form the basis
for the structure of the agile EAM method being developed in this thesis. Ac-
cordingly, the “As-is” architecture can be viewed as existing operational capa-
bilities, the “To-be” architecture as reconfigured operational capabilities, enter-
prise architecting as integrating dynamic capability, and EAM as sensing, learn-
ing and coordination dynamic capabilities.

As represented in the Figure 13 below, the sensing capability of the EAM
is employed to continuously scan the internal and external environments of the
enterprise for internal and external stimuli (change driver) to which the enter-
prise should respond. These agility drivers trigger the review of existing opera-
tional capabilities (to-be architecture) for misfit and make recommendations for
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appropriate response (e.g. see Overby et al (2005) and also 2.1.1). This could
result in several learning opportunities for example: first, learning about the
agility drivers; second, learning about whether there is misfit; third learning
about what caused the misfit; and fourth; learning about what needs to be done
to restore the existing operational capability (as-is architecture) to fitness. When
this is carried out in a collaborative manner, example as described in 6.3.1, it
could establish common understanding amongst relevant stakeholders and also
contribute to organizational learning and organization knowledge.

When a consensus is reached on the appropriate response to be taken, the
integration dynamic capability (i.e. enterprise architecting) is evoked to inte-
grate the common understanding that has been formed, individual knowledge,
and existing organizational knowledge in the repository (EA repository) into
the existing operational capability (as-is architecture) to reconfigure it into a
reconfigured operational capability (to-be architecture).

Further, since enterprise architecture is seen as a representation of a com-
plex system (the enterprise), a change in one aspect might lead to predictable
and/or unpredictable changes in other areas as well. Therefore, there is the
need to coordinate efforts amongst the constituent parts in order to reach a de-
sired goal without creating significant drawbacks elsewhere; that is to promote
the optimization of the whole rather than local optimization. In this regard, the
EAM serves as a coordinating dynamic capability by establishing linkage
amongst the various architecting efforts, tasks and resources, as well as foster-
ing synergies amongst the ensuing EA domain components to form IT-enabled
resources with desired emergent capabilities.

The reconfigured operational capabilities (as-is architecture) become the
new operational capabilities pending a periodic reconfiguration or a reconfigu-
ration triggered by an agility driver. The knowledge created (e.g. architecture
descriptions, lessons learnt, etc.) during the process is stored in the EA reposito-
ry and used for future EA endeavors and organizational awareness creation
initiatives (EE6). The EA repository provides support to the sensing, learning,
integration and coordination capabilities. The EAM conceptualized as a dynam-
ic capability provides sensing and response mechanisms that contribute to the
agility of the firm (see Nazir & Pinsonneault, 2012; Overby et al., 2005; Seo & La
Paz, 2008).
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Figure 13: EAM as a Dynamic Capability

6.4.2 The Structure of the Agile EAM Method

As proposed in 6.1, EAM efforts occur at different levels of the enterprise. These
are strategy, portfolio, program and project. The concept described in 6.4.1 and
represented in Figure 13 is therefore replicated for each of the EA management
levels and illustrated in Error! Reference source not found. The EA components
roduced at each of the EA management levels is indicated to the right. The pro-
posed structure is informed by four major reasons: first, the need to have tar-
geted EA efforts towards reconfiguring or creating new specific EA components;
second, the need to pursue fluxing especially through dynamic capabilities and
modular reconfiguration (see Nissen (2014) and also section 3.3.3); third, the
need to provide a guide for integration of the various EA components; and
forth, the need to represent and communicate the EA in the detail, at the level of
abstraction, and with the language that are relevant to different stakeholders.

At the EAM Strategy Level, the EAM efforts relate to the evaluation of the
EA for misfit, and revamping the EA to meet the contingencies of the enterprise.
In organizations that have multiple business domains, the efforts at the EAM
strategy level reconfigure the various business domain architectures or seg-
ment architectures( see TOGAF(2009)) in a way that creates synergy amongst
them; for example by sharing enterprise capabilities across the various business
domain (or segment) architectures. Also, during opportunity explorations, the
enterprise could create new EA for the new business by quickly combining en-
terprise capabilities to create the new business domain (or enterprise). When
there are needs to restore enterprise capabilities to fitness or create new ones, a
request is sent to the EAM portfolio level to get that done. Unnecessary busi-
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ness domain architectures, e.g. resulting from the closure of a business domain
or from a merger, are retired to keep the EA lean.

At the EAM Portfolio level, the EAM efforts are geared towards detecting
misfit and restoring fitness in enterprise capabilities, creating new enterprise
capabilities from modular reconfiguration of enterprise solutions, and retiring
unnecessary ones. When there are misfit enterprise solutions detected in the
enterprise capabilities, a request is sent to the EAM Programs level to reconfig-
ure the misfit enterprise solution or create a new one.

At the EAM program level, output of related EA projects (i.e. enterprise
features) are combined to form enterprise solutions. When these solutions be-
come misfit, they are revamped or retired, and new ones are created through
modular reconfiguration of enterprise features. When an enterprise feature is
found to be misfit, a request is sent to the project team to revamp or develop a
new one. The EAM project level is the lowest level, at which EA features are
developed, revamped, and retired.

Also, as illustrated in Figure 14, the agility drivers could occur at any of
the levels, requiring targeted efforts at that level. The EAM efforts triggered at
the various levels must be viewed in line with the EA strategy and the big-
picture at that level and how it relates to the EA efforts at other enterprise levels.
Knowledge (e.g. architecture descriptions, models, lessons learnt, prototypes,
etc.) produced from EAM efforts at all the enterprise levels are stored in the EA
repository. Hence, the knowledge in the repository is updated by those who
produced it. For instance, updates on EA features are done by the EAM project
team, updates of EA solutions are done by the EAM programs team, and so on.
This arrangement is supported by practices in some enterprises. For instance,
recounting his lived experience, Interviewee B stated”... it's [updating the EA
repository is] done in different levels and it’s maintained by the persons who
are responsible in that level...”
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Figure 14: The structure of the Agile EAM Method




6.4.3 Integration of the EA components

As discussed in 6.2 above, EA components, in the method being described here,
are conceived as IT-enabled resources that are born out of the synergistic rela-
tionship amongst the various EA domain components. These components are
formed by the EA management efforts at the different enterprise levels, and EA
components at lower enterprise level are modularly configured to form EA
components at higher enterprise levels. This arrangement calls for two major
considerations during the architecting of these EA components: modularity and
the ability to reconfigure (redesign) the EA components during use (see section
3.3.2))

Also, to ease traceability, it is proposed that each of the EA components
carries four basic pieces of information as shown in Figure 15. These pieces of
information include: the level of agility drivers that trigger the development,
reconfiguration or expiration of the EA component; the type of component it is,
the EA components that it is made up of; and the EA components to which it is
related.

Level of agility Related EA
driver Component

EA Component

Type of Constituent EA
Component Components

Figure 15: Structure of the EA Component

Furthermore, Figure 16 illustrates how the various EA components integrate
together. The agility drivers could be a new change in the environment or a re-
quest from an upper enterprise level. For instance, agility drivers to an enter-
prise solution (at the enterprise business process level) could either be from a
change in market demand that triggers the development of a new enterprise
solution or renewal of an existing one; or a request from the enterprise opera-
tions level to develop a new, or revamp an existing enterprise solution.

The type of the EA component (bottom left corner) could be either ad-
hoc or main. Ad-hoc EA components are used to handle agility drivers that are
perceived to be temporary but necessary to be responded to through managed
improvisation. These ad-hoc EA components are either retired when the agility
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drivers to which they respond are no more, or they are integrated into the EA as
main EA components when the agility drivers to which they respond are per-
ceived to have become persistent. For instance, during the formation of a virtual
enterprise, the constituent enterprises could develop ad-hoc enterprise capabili-
ties and contribute them to the formation of such a virtual enterprise. When the
virtual enterprise does no more exist, the ad-hoc enterprise capabilities are re-
tired. However, when the virtual enterprise remains persistent or evolves into
an enterprise, then the ad-hoc enterprise capabilities are integrated as main en-
terprise capabilities within the new enterprise.

The “constituent EA components” refer to the lower level EA compo-
nents that make up the EA component. For instance, the enterprise architecture
has enterprise capabilities as its constituents; an enterprise capability has enter-
prise solutions as its constituents, and so on. The “Related EA Components”
refers to EA components to which the EA component relates to. For instance, an
enterprise solution could be related to multiple enterprise capabilities. Likewise,
an enterprise capability could be related to the enterprise architectures of mul-
tiple business domains.

These pieces of information are relevant for traceability of the various EA
components, as well as the modeling of the EA in a way that makes it “collapsi-
ble” and presented to different stakeholders. For instance, at the enterprise level,
stakeholders might be interested in how the various business domain (segment)
architectures relate to each other and how they can leverage enterprise capabili-
ties; whilst, at the enterprise operations level, stakeholders might be interested
in seeing the EA as interrelated enterprise capabilities and how they leverage
enterprise solutions amongst themselves. In this way, the EA could be seen at
each enterprise level as a representation of the EA components at that enter-
prise level, the interrelationship between them and their environment and the
principles that govern their evolution over time. Obviously, this has implica-
tions for EA modeling and representation tools that could be used in order to be
able to derive these different architectures from unified single enterprise archi-
tecture. However, depending on peculiarities of the enterprise; including level
of complexity, EA maturity, the need for agility, dynamics in its EA, etc., other
tools with lesser capabilities could be used.



Agility
drivers

Agility
drivers

Agility
drivers

Agility
drivers

118

3 | Process

Figure 16: Integration of EA Components
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A description of the agile EAM structure was presented in section 6.4.2 and the
integration of the EA components was also presented in 6.4.3. This section
builds on these descriptions and presents a process by which the agile EAM
process is carried out within the agile EAM structure.
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Based on continuous improvement (CI) concepts presented in section
3.2.4 and the collaborative decision making mechanism presented in 6.3.1, the
thesis proposes an agile EAM process illustrated in Figure 17 below. The pro-
cess is built around Deming’s Plan-Do-Check-Act cycle for continuous im-
provement. At the “Plan” stage, the stakeholders from the various EA domains
through a collaborative process arrive at a consensus called the big picture. The
big-picture provides the common understanding on what is to be accomplished
at the end of the cycle (e.g. the development of an EA component); the goal ful-
fillment criteria (e.g. time, scope, cost, extent of change to be accommodated,
etc.); the architecture principles to be adhered to (e.g. the level of modularity,
interoperability, scalability etc.), etc. ~ The big-picture is then used for further
planning in the various EA domains.

At the “DO” stage, the various domains carry out their respective tasks
towards achieving the common goal that has been agreed on in the big-picture:
for instance, the development of a new EA domain component; reconfiguration
of an existing EA domain component; modeling or documenting of a new com-
ponent etc. At the “Check” stage, the various EA domains compare their actions
and developed EA domain components to their various EA domain plans and
the big-picture. Variations, lessons learned, and suggested next lines of action
are noted. At the “Act” stage, the various EA domains convenes again to inte-
grate their various EA domain efforts to reach the common goal, share lessons
learned, and agree on the next lines of action. The realized artifacts e.g. EA
component, lessons and models, are made available in the EA repository. Re-
quests to reconfigure or create new EA components can also be generated and
added to the “backlog” of a lower enterprise level. The cycle is repeated again
to either improve on a particular big-picture goal, or to take on a new big-picture
goal for the next EAM effort.

Each of the cycles should have a unique name that describes what the cy-
cle seeks to achieve. For instance, if the EAM effort is towards revamping a
Customer Relations Management (CRM) capability or integrating an infor-
mation system and a customer management process (CMP) to form an IS-
enabled CMP, the cycles could be named as “Revamping of CRM Capability”
and “Integration of IS and CMP” respectively. This naming gives focus to the
EAM endeavor and also reminds stakeholders of the big-picture goal that the
particular cycle seeks to achieve.

Through this process, the EAM function will be able to coordinate archi-
tecture efforts or activities that are being carried out in multiple domains, lever-
age resources amongst the activities, and form synergy amongst the ensuing EA
domain components to form IT-enabled resources i.e. the EA components. The
EAM process fosters discrete, incremental and continuous development of the
EA components.

Apart from coordinating efforts amongst EA domains, the EAM process
proposed here could be applied at other levels of architecture efforts. In enter-
prises that have multiple business domains or segments, the EAM process
could be used to coordinate architecture efforts amongst the various business
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domains or segments as illustrated in appendix 2. For example, at the enterprise
level, the EAM process could coordinate segment architecture efforts and estab-
lish synergy amongst segment architectures to form the enterprise architecture.
The EAM process could also be used within EA domains too, as represented in
appendix 3. For instance, in cases where an EA domain consists of sub-domains,
the EAM process suggested here could provide a means of coordinating the
efforts of the various sub-domains to ensure that the ensuing EA domain com-
ponent represents the collective interest and optimal solution for that EA do-
main.

Furthermore, during EA development, the proposed EAM process could
be used to coordinate the efforts of multiple development teams, for instance
agile teams. As represented in appendix 4, at the PLAN stage, the various de-
velopment teams and other stakeholders meet to decide on the big-picture, the
immediate set of architecture artifacts to be developed, and the action to be tak-
en by each team (e.g. develop a unified Product backlog). Based on the actions
to be taken, the various teams are assigned prioritized list of items to be devel-
oped during a particular cycle (e.g. updating the sprint backlogs). At the DO
stage, the various teams develop the assigned artifacts (e.g. sprinting) and hold
team level meetings (e.g. daily sprints). At CHECK stage, the teams review the
developed artifacts against plan or requirements and document lessons learned
and next lines of action (e.g. Sprint review). At the ACT stage, the teams and
other stakeholder come together again, integrate and review the developed EA
artifacts against the big-picture goal, share lessons learned, and decide on next
lines of action (e.g. Sprint retrospective). During development, the teams could
use different methods for example off-the-shelf methods such as Waterfall, Spi-
ral and Scrum; tailored versions of off-the-shelf methods; or combination of off-
the-shelf methods.

In effect, the EAM process can be used to coordinate EA related activities
at different levels within the EAM structure. The appropriation of the EAM
process, however, is based on the peculiarity of the enterprise and the EAM ef-
fort at hand.



—
| — | —
[ J—1
Backlog for upper
level
/
/
:\ ; /
—c—| !/
][ 1|/
Deliverables f’

Backlog

-_

——— —

—_—

——

e ————

“Big-Picture”

Domain n

L

“Big-Picture”

Domain 1

Domain 2

Backlog for lower
level

Domain n Act

Check

“Big-Picture” Domain 1

Domain 2

Domain n

“Big-Picture”

Domain 1

Domain 2

Domain n

Figure 17: The Agile Enterprise Architecture Management Process



6.5 Instantiation of the Agile EAM Method

This sub-section provides guideline on how the Agile EAM Method could be
instantiated in an enterprise. Instantiation allows the enterprise to develop a
unique version of the Agile EAM method to fit its context. The guideline covers
the selection of EA domains and enterprise levels, representation of the EA
component as “IT-Enabled Resources”, the appropriation of EAM mechanisms
and roles, and the development and enactment of EA principles and guidelines.

It is recommended that the instantiation occurs at a level as high up the
enterprise as possible; preferably at the highest level of the enterprise. The in-
stantiation is done through a preliminary “big-picture” meeting at the level of
the enterprise that the method is being instantiated. The preliminary big-picture
meeting should consist of decision makers from different aspects of the enter-
prise whose decisions can be binding on the enterprise and easily enforced. Af-
ter the initial instantiation, the preliminary team is replaced by the actual team
at that level and the teams for the other levels are formed and enacted. The in-
stantiation and development of an enterprise’s version of the Agile EAM meth-
od should be done progressively. There is also the likelihood that during the
instantiation of the method within an enterprise, there could be enterprise spe-
cific CSFs or mechanisms that needs to be taken into consideration. These or-
ganization specific characteristics might add to the proposed EEs, and or the
CSFs that have been found from extant literature.

6.5.1 Selection of EA Domains and Enterprise Levels

The set of EA domains that an enterprise has or might want to adopt probably
depends on many factors including the maturity of EA, the sector of the organi-
zation, the knowledge and experience of the EA lead, the EA framework adopt-
ed, regulation enforcing EA, the strategic intent of EA etc. At the time of instan-
tiating the Agile EAM Method, the enterprise decides on the set of EA domains
that is more suitable for it. In larger enterprises (e.g. governments, and multina-
tionals companies), this process might involve consolidating the existing EA
domains across multiple business domains (segments). In some cases the exist-
ence of different sets of EA domains across different business domains might be
inevitable. For example, in the case of a large enterprise with business domains
in different countries, the various business domains might have to adhere to
different national policies e.g. on information security. Another case that might
make the existence of different EA domains across different business domains
in an enterprise inevitable is when the different business domains are into dif-
ferent industries e.g. one is into manufacturing, and another is into services. In
such cases, the enterprise should decide on unify the EA domains or use meta-
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domains at the enterprise level and allow the various business domains to have
their unique set of EA domains. The enterprise could reach this decision by an-
swering the questions: how different are the EA domains across the various
business domains?; to what extent do or should the various business domains
leverage EA components?; and what strategic benefits and limitations will uni-
tying the EA domains bring?. Collaboratively, the enterprise should select a set
of EA domains that will enable it derive optimum enterprise level benefits from
EA.

Also, at instantiation, the enterprise should select the EAM levels that are
deemed appropriate. The EAM levels could be aligned to existing enterprise
structures e.g. organizational levels, decision making levels, and project man-
agement levels. Nevertheless, the enterprise could use the enterprise levels,
EAM levels suggested in sub-section 6.1 above as a starting point. When the
enterprise levels and EAM levels are selected, the EA components levels are
aligned to them.

6.5.2 Representation of EA Components as “IT-Enabled Resources”

Following the selection of the EA domains and enterprise levels, the enterprise
should represent the EA Components as “IT-Enabled Resources” as shown in
Figure 10. This representation guides future architecture efforts for instance, the
specific architecture components to be produced or revamped. Furtherance to
this, the big-picture team should collaboratively develop and populate the Ex-
tended EAM Grid for the enterprise.

6.5.3 Appropriation of EAM Mechanisms and Role

The suggested EAM Mechanisms for example decision making, change man-
agement and governance mechanisms are instantiated using existing structures.
For instance, the EAM governance mechanism is developed within the enter-
prise in such a way that allows the other governance mechanisms e.g. corporate,
business, and IT governance mechanisms, to function efficiently. At instantia-
tion, the various governance mechanisms should be reviewed and the EAM
governance mechanism designed as a meta-governance mechanism that binds
the various governance mechanisms together. Likewise, other mechanisms, in-
cluding change management and decision making mechanisms should be de-
veloped as described sub-section 6.3, preferably by leveraging existing struc-
tures as much as possible.

The roles and responsibilities that are associated with these mechanisms
should also be enacted by using existing roles and resources within the enter-
prise. For instance, each EA domain should have a lead at each enterprise level
who represents the EA domain at the “big-picture” at that enterprise level. Also,
there should be a lead for each enterprise level who facilitates the architecture
work at that enterprise level, and represents the enterprise level at a lower level
(e.g. to explain higher level architecture changes that need to be addressed in
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lower level EA components) and at a higher level (e.g. to explain lower level
architecture change that needs higher level permission). This role can be played
by multiple people depending on the issue at hand. For instance, the general
EAM facilitation role could be performed by the enterprise architect. Further,
depending on the issues to be explained to the upper enterprise level or the
lower enterprise level, the enterprise architect or an EA domain lead could acts
as the facilitator. For instance, if the issue is mainly architectural issues, then the
enterprise architect could lead. However, if the issue is more technical (business
and IT), then the lead for the EA domain requiring the change could act as the
facilitator.

6.5.4 Development and Enactment of EA Principles and Guidelines

The principles and guidelines for EA should be developed as meta-principles
that bind the other architecture principles e.g. business architecture, and infor-
mation systems architecture principles together. At instantiation, the various
EA domain principles should be discussed and a set of EA principles developed
that embody the EA domain principles at a higher level such that consistency is
maintained amongst the EA domain principles even as they evolve. For exam-
ple, EA principles should specify: how the various EA domain and segment
efforts should relate to the enterprise strategies; the extent of modularity, scala-
bility, and stability of EA components; how detail, coherent and complete
should EA components be described and communicated at each level; how
changes to the big-picture should be managed in order to maintain alignment
amongst the various EA domains efforts; the conditions under which the EA
components could be changed considerably; and guidelines for developing and
managing ad-hoc EA components.

6.6 Demonstration and Evaluation of the Agile EAM Method

The demonstration and evaluation of the agile EAM Method is presented in this
sub-section. The compatibility of the Agile EAM method with the Architecture
Development Method of one of the most widely used EA frameworks (TOGAF)
is discussed. It is envisaged that the Agile EAM method improves the agility of
the ADM, or any other architecture development method that can be adapted to
tit the Agile EAM process. The section also presents a scenario analysis that
conceptually demonstrates and evaluates the efficacy of the Agile EAM method
in addressing the main motivation of the thesis; the construction of an EAM
method to improve the agility of the EAM function and the agility of the enter-
prise as a whole.
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6.6.1 Demonstration of Compatibility with TOGAF's Architecture Devel-
opment Method (ADM)

TOGATF is one of the most widely used EA frameworks. It has an architecture
development method (ADM) that consists of ten constructs; a preliminary, a
cycle of Phases from A to H; and a requirement management construct that is
central to the Phases (TOGAF, 2009, pp. 67-209).

The preliminary defines the organizational context, identifies major stake-
holders and their requirements, defines the business directives for the architec-
ture work, and secures the commitment of stakeholders to the architecture
work. Phase A (Architecture Vision) is concerned with establishing the vision
and scope of the architecture work and obtaining permissions. Following Phase
A, Phase B (Business Architecture) develops the business architecture to sup-
port the vision developed in Phase A. Phase C (Information Systems Architec-
tures) develops the data and application architectures to support the business
with complete, consistent, stable and understandable data, and the system that
is needed to process such data. Phase D (Technology Architecture) defines the
technology architecture that defines the physical realization of architectural so-
lutions specified in Phases A to C. Phase E (Opportunities and Solutions) de-
fines the projects, programs, and portfolios needed to deliver the target archi-
tecture. At Phase E, all the architectural artifacts developed in previous phases
are consolidated, and co-existence and interoperability issues are examined and
clarified. Phase F (Migration Planning) is concerned with creating migration
plans to realize the transition architectures defined in Phase E. Phase G pro-
vides architectural oversight of the implementation whilst Phase F provides
procedures for managing changes to the new architecture. Lastly, the Architec-
ture Requirement Management construct defines processes for identifying, stor-
ing, and managing architecture requirements throughout the ADM. The ADM
is illustrated as a cycle and is iterative over the whole cycle, between phases,
and within phases (TOGAF, 2009, p. 53). It has four main iterations between
phases namely; Architecture Context Iteration (Preliminary and Phase A), Ar-
chitecture Definition Iteration (Phases B to F), Transition Planning Iteration
(Phases E and F) and Architecture Governance Iteration (Phases G and H) (2009,
p. 223). The TOGAF ADM is regarded in the academia and practice as an agile
EA development method mainly because of these iterations. For instance, Buckl
et al (2011) considers the ADM in TOGAF 9 as a related method for agile EAM,
and Interviewee B claimed “...after all if you are thinking of now a days, even
TOGAF 9 is agile method in a strange sense... It's agile because there are those
turn-backs”.

The Agile EAM Method could support the ADM and add value in terms
of agility to the ADM, if the ADM is implemented within the Agile EAM pro-
cess. Following the provision within TOGAF 9 to adapt the ADM to an enter-
prise-specific ADM (2009, p. 56), and the guidance to implement the ADM at
multiple levels within an enterprise (2009, p. 223), the thesis demonstrates an
implementation of the ADM within the Agile EAM Process. The Preliminary,
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Phase A, and Phase E are collaboratively considered by the various EA domain
leads during big-picture meetings. In this way, the organizational context, con-
straints, business directives, criteria for goal fulfillments, target architecture,
and transition architectures are collectively considered and the implications for
the various EA domains are specified. Architectural efforts within the various
EA domains are therefore focused on producing targeted architecture artifacts
towards delivering a specific business directive. Also other issues including in-
teroperability and co-existence issues are discussed upfront to govern detail
work within the various EA domains.

Furthermore, Phases B to D are planned in parallel and iteratively using
the decisions reached at the big-picture meeting. Following the planning, the
architecture artifacts are developed and reviewed respectively during the DO
and CHECK stages of the Agile EAM process. Phase F is done at the ACT stage
of the Agile EAM process. If necessary, another cycle is executed to integrate
the architectural artifacts produced into the EA. Phases G and H, and Require-
ments Management are inherent within the Agile EAM Structure, and the Agile
EAM process, and are therefore executed as day to day EAM mechanisms. In
this regard, the ADM becomes intervention focused. A business imperative is
collaboratively reviewed; a target architecture and a set of architectural solu-
tions (transition architectures) are conceived and prioritized; then each architec-
tural solution is taken and developed through the DO, CHECK and ACT stages
of the Agile EAM Process. That is, architectural endeavors in the various EA
domains during a cycle of the Agile EAM Process are focused on delivering the
chosen or targeted architectural solution(s). Furthermore, architectural issues
e.g. alignment, interoperability and consistency, associated with the architec-
tural solutions are considered upfront and enforced throughout the process,
and not after the EA domain architectures (Phases B to D) have been developed.

Also, the ADM could be deployed within the Agile EAM Structure pro-
posed in this thesis, especially when it is adapted to fit the Agile EAM process.
In that way, the coordinating capability of EAM, as explicated in the Agile EAM
Structure, is employed to coordinate the efforts of multiple adapted ADMs at
different levels of the enterprise. The EA outputs (the “building blocks” as in
TOGAF) of the ADM are aligned to the EA components at the different enter-
prise levels, which further makes the visioning, planning, development and
governance of the adapted ADM processes at the different enterprise levels
more focused.

6.6.2 Illustrative Scenario Analysis with a Hypothetical Case

The hypothetical case used here is from Sessions(2007). The full case description
is provided in appendix 5. In summary, MedAMore, a chain of drug stores,
developed a system (MAM) that enabled it to efficiently execute its operations.
However, when MedAMore expanded by acquiring additional regional chains
MAM was found to be restrictive and unable to cope with the expansion. It cre-
ated discourse between the business and IT groups. For example, the IT group
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made expensive IT investments that were ignored by the business group.
MedAMore seeks to use EA as a vehicle to unite its business and IT groups, and
delivery more cost effective systems that will enable business agility. Bret (the
Vice President of Business) and Irma (CIO) were tasked to develop a common
EA (called MAM-EA), and to make it work.

In order to use the Agile EAM method developed in this thesis, Bret and
Irma should constitute the preliminary “big-picture” team and instantiate the
method at the highest enterprise level. They should then identify the EA do-
mains e.g. business, information, application and infrastructure EA domains as
implicated in the scenario; and the enterprise levels. Further, they need to
populate the EA component as IT —enabled resources chart and the Extended EAM
Grid for MedAMore to the extent possible. Thereafter, Bret and Irma need to
form the actual big-picture team at the highest level by appointing an enterprise
architect and leads to the various EA domains, and bringing them together to
formulate the EA visions and strategies (long-term and short-term), EAM
mechanisms (e.g. governance, change management, decision making, etc.) and
EA principles (e.g. scalability, modularity, consistency, completeness etc.). The
enterprise architect might be sourced from inside e.g. by training existing team
members, or sourced from outside. Bret and Irma remain part of the team and
provide oversight responsibilities. They will also coordinate the participation of
other stakeholders, as and when the need arises.

The team then decides on the next steps of actions to be taken for instance,
document the reference EA and EA Components as per the EA components as I'1-
enabled resources chart, describe the target architecture, and identify the transi-
tion architectures needed to achieve the target architecture. Concrete delivera-
bles are identified and prioritized, and projects, programs and portfolios are
instituted to deliver them. The Agile EAM process is initiated for each of the
endeavors to coordinate the architecture efforts across the various EA domains.
Similarly, EAM teams are constituted at other levels of the enterprise to handle
EAM endeavors at the various enterprise levels.

In cases of strategic endeavors, for instance the acquisition of new regional
chains, such endeavors are discussed at big-picture meetings at the highest lev-
els. The peculiarities of the endeavors may include inheriting new processes,
procedures and systems, and satisfying regional requirements. The architectur-
al work needed to support such endeavors is considered and appropriate ac-
tions are collectively taken. For instance, appropriate actions could include the
reconfiguration of existing or the development of new EA components, and the
re-design of inherited processes, procedures and systems to adhere to the EA
principles of MedAMore. Targeted EA projects are enacted at different enter-
prise levels in response to change drivers in MedAMore’s internal or external
environments e.g. the need to bring newly acquired regional chains online, and
the need to share data (information) across the growing number of regional
chains.

The description of EA components, lessons learned and other architecture
artifacts are stored in the EA repository and are communicated to relevant



128

stakeholders across the enterprise to improve enterprise awareness creation and
learning. The EA repository items are re-used during future EAM endeavors to
support the agility of MedAMore’s transformation endeavors; for instance, ex-
pansion (through the acquisition of new regional chains), and enhancement of
internal efficiency. The establishment and enforcement of EA principles will
promote the scalability, modularity and stability of the MAM and the MAM-EA.

Furthermore, the collaborative nature of the mechanisms in the Agile
EAM method will not only promote the alignment and co-evolution of business
and technical solutions, but it will also unite the business and technical teams.
Lastly, the nature of the Agile EAM process will promote the continuous im-
provement of the EA components e.g. warehouse management capability, in-
formation sharing capability, and order processing solutions; as well as the con-
tinuous improvement of the EAM processes and mechanisms.

Conceptually, the use of the Agile EAM method at MedAMore has the
propensity to improve the agility of the EAM function within MedAMore as
well as the agility of MedAMore as a whole. However, the Agile EAM Method,
and its mechanisms need to be evaluated in a real enterprise to prove the prac-
tical efficacy of the method.

6.7 Chapter Summary

This chapter was dedicated to the design, construction, demonstration and
evaluation of the Agile EAM method in fulfillment of research question three:
“how could these essential elements be conveyed in the form of a method?” The
Agile EAM method proposes: first, that through a collaborative effort, EA com-
ponents should be viewed and developed as IT-enabled resources, and EAM
mechanisms should be developed based on existing organizational structures in
a way that brings relevant stakeholders to engage in consensus building and
participatory design processes(EE3 & EE8); second, an EAM structure that ena-
bles EAM to provide sensing and learning capabilities, and to coordinate (coor-
dination capability) knowledge integration (Enterprise Architecting) efforts
(EE7); third, an EA repository as part of the EAM structure that allows EA arti-
facts including lessons learnt to be stored and re-used for enterprise awareness,
and further enterprise architecting efforts(EE6); fourth, an Agile EAM process
as a mechanism to develop and refine both long and short term EAM visions,
strategies, goals, purpose and criteria for goal fulfillment, and to continuously
and incrementally deliver EA artifacts (EE1, EE2 & EE4); and fifth, a structure
of an EA component and a guide for the integration of EA components that al-
low the enterprise architecture at a particular enterprise level to be represented
in terms of the EA components at that level (EE5).

The compatibility of the Agile EAM method with TOGAF's ADM was
demonstrated. The focus was on how the Agile EAM process can contribute to
the agility of the ADM, and how the Agile EAM Structure can be employed to
coordinate multiple ADMs at different levels of the enterprise. Further, follow-
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ing the recommendations of Peffers et al. (2012), a hypothetical scenario was
used to demonstrate and evaluate the efficacy of the method in supporting the
agility of the EAM function and the agility of the enterprise as a whole.
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7 Chapter 7 Discussions and Conclusion

This chapter presents the summary of the whole research including the research
processes and findings (outputs). How the three research questions were an-
swered in the thesis are discussed. The chapter also presents the limitations of
the research and suggests possible areas for future research.

7.1 Discussions

Enterprise architecture has the ability to contribute to the agility of the enter-
prise if it is conceived, developed, maintained, and evolved in a way that senses
the agility drivers and strengthens the agility providers and agility capabilities
of the enterprise. The EAM function within enterprises therefore needs a meth-
od that can enable it to manage EA in a manner that supports the agility of the
enterprise. Prior research is either focused on the agility of the EA or the agility
of the EAM function without explicit relation to the agility of the enterprise as a
whole. The motivation for this thesis was to develop an EAM method that sup-
ports the agility of the EAM function and the agility of the enterprise as a whole.
Such a method was referred to in this thesis as the Agile EAM Method (Agile
EAMM).

To construct such a method, the thesis needed to answer three main ques-
tions. The first was to find out the factors that influence the agility of the enter-
prise; the second was to find out the essential elements that such a method need
to possess in order to support the agility of the EAM function and the agility of
the enterprise; and the third was to convey such essential elements in a form of
a method, called the Agile EAMM. Since the thesis was concerned with the de-
velopment of an Information Systems artifact in the form of a method, the De-
sign Science Research (DSR) approach was adopted to guide the research efforts.

Base knowledge of the field and for the method design was established by
reviewing prior literature on enterprise agility, enterprise architecture, agile
and lean principles and values, and suggested theoretical glue that made it pos-
sible for the agile and lean principles to be adapted for EAM. From the review
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of literature on enterprise agility, it was found that agility is multifaceted and
can be defined at many levels (e.g. software team level, operations level, and
enterprise level), and applied in diverse contexts (e.g. new product develop-
ment and manufacturing). Also, the situations in which an enterprise finds itself
at a particular moment could have significant implications on what represents
agility to that enterprise. Consequently, agility has diverse definitions in prior
literature. For the purpose of this thesis, a definition was formed for enterprise
agility that takes cognizance of the different needs that drive enterprises to
want to be agile (competitive bases), and the different enterprise efforts towards
achieving agility (e.g. reconfiguration of enterprise capabilities). Further, the
literature review on enterprise agility led to answering of research question 1:
what factors influence the agility of the enterprise. From extant literature, such
factors are agility drivers, agility providers, and agility capabilities. Agility
drivers (e.g. changing customer demands) are changes in the enterprise envi-
ronment that forces the enterprise to change, or want to be agile; agility capabil-
ities (e.g. responsiveness and competency) provide the enterprise the ability to
respond to the agility drivers; and the agility providers (e.g. relationship with
partners, market sensitivity, and enterprise integration) are the means by which
the agility capabilities are achieved. IT is also known to have influence on these
factors, for instance by enabling sensing capabilities with which the agility
drivers are sensed, and response capabilities with which the enterprise inte-
grates its agility providers and agility capabilities in response to the agility
drivers.

Literature review on EA established a relationship amongst enterprise ar-
chitecture, enterprise architecting, and EAM. EAM was conceived as the mana-
gerial endeavor that provides the necessary organizational context (e.g. pro-
cesses, coordination, tools, structures, resources, relationships, and critical suc-
cess factors) to enable enterprise architecting efforts to continuously transform
the “as-is” architecture towards a “to-be” architecture in response to the in-
creasingly dynamic enterprise environment. Further, literature on EA issues
(e.g. organizational benefit of EA, challenges of EA, CSFs of EAM, and EA gov-
ernance) was examined to understand the “state of affairs” on each of them.
Then an attempt was made to answer research question two by performing a
systematic search of literature on the components or elements of EAM. Ten
sources were selected and reviewed for such components. It was apparent that,
though the sources listed some components of EAM, the agility of the EAM
function and its relation to the agility of the enterprise has sparingly been treat-
ed in the EA literature. A preliminary list of components of EAM was formed to
lay the foundation for further work towards answering research question two.

Lean and Agile Principles and Values have started to gain attention in the
EA community especially in relation to agile EA and agile EAM. Therefore, at-
tention was turned to the Lean and Agile Principles and Values to understand
them, and apply them to EAM. However, from the IS literature, there are hin-
drances in scaling up agile values and principles, and also in applying them to
fields outside software development. It is therefore advised in the IS literature
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to employ some foundation theories (theoretical glue) that make the application
of these principles and values outside software development possible. In this
thesis, such justification theories (probable theoretical glue) were suggested for
each of the lean and agile values and principles, with focus on EAM agility and
enterprise agility. Chapters two and three were dedicated to providing the the-
oretical foundation for the design process, and thus provided the “foundation
theory” construct in the conceptual framework for this thesis as represented in
Figure 18.

After laying the theoretical foundation in chapters two and three, the first
set of design artifacts was produced. The probable theoretical glue was used to
adapt the lean and agile principles and values for EAM, taking into considera-
tion the preliminary list of EAM components in chapter 2. Four agile EAM val-
ues, five agile EAM principles, five lean EAM principles, and seven lean EAM
wastes were produced. These intermediate artifacts correspond to the “adapted
agile principles and values for EAM” and the “adapted lean principles and
wastes for EAM” constructs as shown in Figure 18. Further, the lean and agile
principles were consolidated into the eight essential elements of an agile EAM
method (EEs), representing the “the essential elements of an agile EAM” con-
struct in Figure 18. The EEs were then evaluated for relevance by using a semi-
structured interview involving eight interviewees. On the average, there existed
a moderately strong agreement (ICC = .522, p <.001) amongst the interviewees
that each of the EEs was essential (mean = 3.91, sd = 0.136). The analysis of
qualitative data from the interview showed that the differences in views
amongst the interviewees could be attributed to their lived experiences partly
informed by the type of organization and their positions. The EEs were also
evaluated against those in extant EA literature, and against the CSFs of EAM,
agility capabilities, and agility providers.

Based on the evaluation, the second iteration (the construction of the Agile
EAM method) in the DSR process was initiated. EAM was conceptualized as a
dynamic capability (EE7) that provides sensing and learning dynamic capabili-
ties, and coordinates (coordinating capability) enterprise architecting (integra-
tion capability) efforts towards developing and maintaining an agile enterprise.
This concept was replicated at the different levels of the enterprise to form the
structure of the Agile EAM method (the “Agile EAM Method” construct in Fig-
ure 18). Also, within the structure are the EAM components and the EAM levels
at which they are produced. The EAM components are IT-enabled resources
formed out of synergistic relationship amongst EA domain components; and
the EAM levels are the EAM efforts that create and manage the EA components.
Therefore, at each enterprise level, the EA could be seen as a representation of
the EA components at that enterprise level, the interrelationship between them
and their environment, and the principles that govern their evolution over time
(EE5). The structure of the agile EAM method also consists of an integrated re-
pository that stores architecture knowledge (e.g. EA components and lessons
learned) for enterprise awareness endeavors and re-use during future EAM en-
deavors (EE6).
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Further, the method hinges on collaborative decision making and partici-
patory design processes (EE3) that result in the establishment of a common un-
derstanding (EE5) and the creation of the “big-picture” at a particular enterprise
level. In view of this, EAM mechanisms (including those for governance,
change management, EAM visioning and planning) were proposed (EE1, EE3);
representing the “EAM mechanisms” construct in Figure 18. These mechanisms
are instantiated based the EA domain and enterprise mechanisms (EE8) that
exist within the target organization. An agile EAM process has also been pro-
posed. The agile EAM process is formed around the Deming Cycle consisting of
Plan, Do Check/Study and Act stages. It enables the EAM function to coordi-
nate the development of the “big-picture”, and the various EA domain efforts
towards the incremental and iterative development of the EA at the various
levels of the enterprise (EE2). Consequently, the agile EAM process provides
the ability to coordinate efforts amongst different EA domains, business do-
mains (segments), and different project teams; and allows for the selection and
use of different tools and methods (EE4). It can be employed at different levels
within the structure of the agile EAM method and for different endeavors (e.g.
creating new EA component or reconfiguring an existing one; updating the re-
pository; evaluating existing EA components for fitness; retiring irrelevant EA
components; and integrating EA components into the EA). At instantiation, de-
tail information concerning the agile EAM process (e.g. duration for each cycle,
and EA domains) are decided. Also, during the instantiation of the method
within an enterprise, there could be enterprise specific CSFs or mechanisms that
could further inform the EEs and CSF of EAM, hence, the dotted lines from the
mechanisms back to the “essential elements of an agile EAM” and the “ CSFs of
EAM” constructs as shown in Figure 18. Indeed, the agile EAMM that has been
proposed integrates the various EEs towards supporting the agility of the EAM
function (the “Enterprise benefit” construct in Figure 18).

In line with the DSR process model employed, the agile EAMM was
demonstrated and evaluated against the objectives of the thesis. First, a demon-
stration of how the agile EAM could contribute value, in the form of agility, to
the EA development process (e.g. TOGAF ADM) was done. The ADM’s Prelim-
inary, and phases A and E are collaboratively considered at the big-picture to
form common understanding of the to-be architecture and prioritize transition
architectures and solutions needed to get there. The implication for each of the
EA domain is decided and agreed upon. An architecture endeavor is selected
and Phases B to D are done in parallel and iteratively to develop the various EA
domain plans necessary to reach the intended goals. The plans are implemented
through the Do, Check and Act stages of the agile EAM process to develop the
intended architectural artifact. Phases G and H, and Requirements Management
are implemented within the structure of the Agile EAMM. Conceptually, de-
ploying the ADM within the agile EAM process makes the ADM more targeted
and agile.

Also, an illustrative scenario was used to evaluate the efficacy of the
method. The focus of the hypothetical case was to establish alignment between
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Business and IT, unite IT and Business teams, and use EA to enable IT to sup-
port business agility. The collaborative nature of the agile EAMM was em-
ployed to unite and form common understanding between business and IT
teams, and to align business and IT; the targeted interventions were employed
to develop or reconfigure EA components in response to changing business
needs; and the continues improvement nature of the agile EAM process was
employed to keep the enterprise in fit with its environment. Indeed, conceptu-
ally, the use of the agile EAM method has the propensity to improve the agility
of the EAM function within the hypothetical case company, as well as the agili-
ty of the hypothetical case company as a whole (the “Enterprise Benefits” con-
struct in Figure 18).
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Figure 18: Realized conceptual model of the research

7.2 Limitations

There are three main limitations with the thesis; two of them are related to the
process, and the third is related to the agile EAMM. Firstly, the research process
included an interview with 8 interviewees from Finland. Most of the interview-
ees were either employees in the public sector, or consultants in the public sec-
tor. The interview response therefore lacked perspectives from the arguably
more dynamic private sector, especially smaller firms.

Secondly, the agile EAM method has not been demonstrated and evaluat-
ed within an enterprise yet. The efficacy of the method therefore remains con-
ceptual at this point.

Thirdly, the agile EAMM assumes that enterprises are willing to collabora-
tively engage business and IT in the EAM process, and thus overlooks the pos-
sible restrictions that could emanate from organizational structures, cultures
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and politics. Conceptually, the adoption and adaption of the agile EAM method
will be more profitable in enterprises that are willing to engage all stakeholders,
from business and IT, to form a shared understanding of the architectural needs
of the enterprise, and find solutions that will benefit the whole enterprise rather
than individual silos at the detriment of enterprise-wide benefits. Nevertheless,
other enterprises can adopt and adapt individual mechanisms that fit their or-
ganizational situations.

7.3 Further Research

Firstly, the various EEs represent areas for further research. For instance, a fur-
ther study into how the collaboration between the various EA domains could be
enacted and sustained over the long term will add value to the instantiation and
utility of the agile EAMM.

Secondly, further evaluation of the proposed EEs in wider context e.g.
through online survey will contribute to the justification and enhancement, or
rebuttal of some of the proposed mechanisms, and the appropriation of the
method during instantiation.

Thirdly, the method, its mechanisms, and guideline for instantiation re-
main conceptual and lack evaluation within real enterprises. An empirical re-
search, either by action research or DSR (instantiation), would be valuable in
evaluating the efficacy of the method. The empirical research or other parallel
research could also investigate the enterprise level characteristics of the enter-
prises in which the agile EAMM worked, and those in which the agile EAMM
did not work.

7.4 Conclusions

As enterprises are exposed to continuously changing environments fueled by
factors including; changing market requirements, regulations, advancements in
technologies, and competitor actions; they are forced to develop capabilities
that enable them to sense and respond to these changes in ways that promote
their sustainability and competitiveness over time. One of these capabilities is
enterprise agility. EA has been identified to possess the ability to drive organi-
zational impact, for example, in the form of enterprise agility. Indeed, EA has
the propensity to promote enterprise agility provided it is managed and guided
by a methodic approach in a way that strengthens the capabilities of the enter-
prise that enables it to sense and respond to changes in the business environ-
ment. However, prior research efforts at developing the building blocks or com-
ponents of Enterprise Architecture Management (EAM) do not either consider
“agility” as an attribute of the EAM itself or relate the components that promote
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the agility of the EAM function to the factors that promote the agility of the en-
terprise as a whole

This thesis aims at filling this gap in literature by developing an enter-
prise architecture management (EAM) method that enables the agility of the
EAM function, and supports the agility of the enterprise as a whole. To do this,
the thesis answered three main questions: firstly, what are the factors that influ-
ence the agility of the enterprise?; secondly, what essential elements or compo-
nents should an enterprise architecture management method possess in order
to support the agility of the EAM function and the agility of the enterprise as a
whole?; and finally, how could these essential elements be conveyed in the form
of a method?

The first question was answered via the review of literature mostly on
agile manufacturing where the term “agile enterprise” emanated. There are
three factors that influence the agility of the enterprise; agility drivers, agility
capabilities, and agility providers. The second question was answered by: first,
reviewing literature on enterprise agility, enterprise architecture, Lean and Ag-
ile principles and values, and a set of proposed theoretical glue to form a theo-
retical foundation; second, using the theoretical foundation to adapt agile prin-
ciples, and lean principles for EAM; and third, consolidating the adapted agile
and lean principles into the eight Essential Elements of Agile EAM Method. The
essential elements were evaluated for relevance through a semi-structured in-
terview with 8 interviewees consisting of practitioners and researchers. The
third, question was answered by constructing a method, called the agile EAMM,
that coveys these EEs towards supporting the agility of the EAM function and
the agility of the enterprise. The agile EAMM was demonstrated to be compati-
ble with TOGAF’'s ADM, and evaluated using an illustrative scenario. Concep-
tually, the method has the ability to support the agility of the EAM function and
the agility of the enterprise. The thesis succeeded in answering all the three re-
search questions that it aimed at answering, and filled a gap in literature by
constructing the EEs that add agility to the EAM function; and the agile EAMM
that supports the agility of the EAM function and the agility of the enterprise as
a whole.
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APPENDIX 1 SUMMARY OF QUANTITATIVE RESULTS FROM INTERVIEW

Essential Elements Int.A | Int.B | Int.C | Int.D | Int.E | Int.F | Int.G | Int.H | Mean | SD

EE1 | Mechanism for to develop and refine EA vision, goals, purpose, principles & | 4.00 | 4.00 | 450 |450 |450 |450 |450 |4.00 |4.31 0.26
Scope

EEla | Guide development & refinement of EA vision & goals/strategies 5 4 5 5 4 475 | 0.46

EE1b | Guide development & refinement of EA purpose & scope of specific EA inter- | 4 4 4 4 4 4.38 0.52
vention

EElc | Guide development & refinement of EA design principles of specific EA inter- | 3 4 4 3 4 4 4 4 3.75 0.46
vention

EE1d | Refine EA visions, goals, purpose, principles & scope to accommodate changes | 4 4 5 5 5 4 4 4 438 |0.52

EE2 | Maintain balance between short & long term orientation 375 | 425 |350 |4.00 |3.75 |4.00 |3.75 450 | 3.94 0.32

EE2a | Guide the achievement of long-term goals via short-term goals 4 3 5 5 5 4 4 5 4.38 0.74

EE2b | Continuously improve EA products & artifacts to meet stakeholder needs 5 4 3 4 4 5 4 5 4.25 0.71

EE2c | Respond to temporary shift in EA goals with managed ad-hoc EA products 4 5 3 3 4 4 3 5 3.88 0.83

EE2d | Duration of short term goals should be at most 3 months 2 5 3 4 2 3 4 3 3.25 1.04

EE3 | Provide decision making & governance mechanisms to promote stakeholder | 4.33 | 4.00 |4.67 |4.00 |4.33 |4.67 |3.00 |3.67 |4.08 |O0.56
commitment

EE3a | Employ cross functional decagons making mechanisms at each level of the 4 3 5 5 5 5 5 3 438 |0.92
enterprise

EE3b | Domain specific planning at a level should be based on collective decision at 4 4 5 4 4 5 3 4 413 | 0.64
that level

EE3c | Promote co-evolution of domain strategies 5 5 4 3 4 4 1 4 3.75 1.28

EE4 | Promote development of skilled teams, adaption of methods & tools, and 360 |[360 |340 |3.80 |[380 |3.60 |3.60 3.40 | 3.60 0.15

definition of requirements
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Essential Elements Int. A | Int.B | Int.C | Int.D | Int.E | Int.F | Int.G | Int.H | Mean | SD

EE4a | Promote development of skilled teams 3 5 4 3 4 5 2 3 3.63 1.06

EE4b | Support wide range of project management methods and architecting tools 4 2 4 5 3 3 4 2 3.38 1.06

EE4c | Requirements should be contingency based and described at each level with 4 4 3 4 4 4 4 3 375 | 0.46
details at lower levels

EE4d | Specify criteria for goal fulfillment for each EA endeavor 3 4 3 4 4 4 4 5 3.88 0.64

EE4e | Manage changes to requirements and success criteria with a change manage- 4 3 3 3 4 2 4 4 3.38 |0.74
ment process

EE5 | Support appropriate representation of artifacts & communicate documenta- | 3.75 |350 |3.25 |325 |350 |325 |4.25 350 | 3.53 0.34
tion in a common language

EE5a | Promote establishment of common frame of reference and terminologies 3 5 4 375 |0.71

EE5b | EA products at a level should be represented with appropriate details for 4 3 4 4.25 0.89
stakeholders at that level

EE5c | Changes to terminologies, EA products, and projects should be communicated | 4 4 2 3 2 3 4 3 313 | 0.83
across the organization

EE5d | Guide development and refinement of representation principles for specific 4 2 3 2 3 3 4 3 3.00 0.76
EA endeavors

EE6 | Mechanism to develop and maintain an integrated architecture repository 375 |[4.00 |375 |375 |[4.00 |425 |500 |4.00 |4.06 0.42

EE6a | Architecture repository should be developed as knowledge repository 4 4 4 4 5 3 5 4 413 0.64

EE6b | Architecture repository should serve as a source of knowledge for revamping | 4 4 3 4 4 4 5 4 4.00 0.53
EA products

EE6c | Architecture repository should be maintained with commitment from all levels | 4 4 4 3 2 5 5 3 375 | 1.04
of the enterprise

EE6d | Mechanism that allows stakeholders responsible for an EA product to make 3 4 4 4 5 5 5 5 4.38 0.74

changes to the product
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Essential Elements Int. A | Int.B | Int.C | Int.D | Int.E | Int.F | Int.G | Int.H | Mean | SD

EE7 | EAM method as a dynamic capability and support agility capabilities, and 375 |350 |375 |325 |500 |450 |4.00 |4.50 |4.03 0.59
agility providers

EE7a | Stakeholders should be allowed to contribute their individual knowledge to 3 4 5 3 5 5 4 4 413 | 0.83
promote collective goals

EE7b | Lessons learnt should integrated into existing, or be used when creating EA 3 4 4 4 5 5 4 4 413 0.64
products and processes

EE7c | Coordinate allocation of resources, and create an environment of CSF 4 2 3 2 5 3.38 1.19

EE7d | Mechanism to develop new or revamp existing EA products during strategic 5 4 3 4 5 450 | 0.76
endeavors

EE8 | Promote the anchoring/integration of its mechanisms into the culture of the | 3.67 |4.00 | 433 |3.00 |3.67 |3.67 |433 |333 |375 0.46
organization

EE8a | EAM mechanism embedded into daily routines of organization 5 2 5 5 2 4 3.88 1.36

EE8b | Mechanism to promote education of all stakeholders on EA values and princi- | 4 5 4 2 5 3 3.63 1.06
ples

EE8c | Top management should lead organizational change processes induced by EA. | 2 5 4 3 4 4 5 3 3.75 1.04




APPENDIX 2 THE AGILE EAM PROCESS FOR MULTIPLE BUSINESS DOMAIN ARCHITECTURE
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APPENDIX 3 THE AGILE EAM PROCESS FOR INTRA-EA DOMAIN ARCHITECTURE
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APPENDIX 4 THE AGILE EAM PROCESS FOR MULTIPLE DEVELOPLENT (E.G. SCRUM) TEAMS
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APPENDIX 5 ILLUSTRATIVE SCENARIO

MedAMore is a chain of drug stores. It started as a regional chain in 1960. In
1995, it developed an innovative software system that enabled it to run drug
stores very efficiently. It called this system MedAManage, or MAM. MAM in-
corporated some innovate business ideas, such as patient-relationship man-
agement, inventory management, automated insurance billing, and even utility
optimization.

MAM consisted of three programs: MAM/Store, which ran on a small
computer at a drug store; MAM/Warehouse, which ran on a server in a region-
al warehouse; and MAM/Home, which ran on a large server at the home office.
These three programs communicated through files that were transferred from
one location (for example, a store) to another (for example, a regional ware-
house). When reliable communications lines existed, file transfers could occur
through FIP. The system was also flexible enough to accommodate transfers
through courier, where necessary.

By 2000, MedAMore was doing quite well —in part, because of the cost-
cutting moves enabled by the MAM system. MedAMore decided to begin ex-
pansion. To do this, it purchased three regional chains. With these purchases,
MedAMore extended its reach through the southeast quadrant of the U.S.

By 2002, it was clear that the same software systems that had initially
fueled MedAMore's success were now hampering its future. Some of the prob-
lems Med AMore was running into were the following:

« MAM/Store required regional specializations. For example, different in-
surance plans needed to be supported in different regions, and these all
required changes to the MAM/Store module.

e The regional warehouses that had been acquired through acquisition
each had different ways of receiving orders from the retail stores and dif-
ferent procedures from ordering supplies from the wholesalers. Each of
these differences required changes to the MAM/Warehouse module.

o The file-transfer approach to information sharing that had worked so
well when MedAMore consisted of 30 drugstores, one regional ware-
house, and one home office were turning out to be difficult to coordinate
among 200 drugstores, four regional warehouses, two geographic offices,
and one home office. Files were often delivered late, sometimes not at all,
and occasionally multiple times. This made it difficult for the home office
to access reliable, up-to-date financial information, especially in the areas
of sales and inventory.

It was clear to MedAMore management that the MAM system needed many
enhancements. However, upgrading this system was difficult. Each of the three
modules (store, warehouse, and home office) was huge, inefficient, and cum-
bersome, and each included functionality for everything that each entity might
need. The modules had grown to over 1 million lines of code each. It was diffi-
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cult to change one function without affecting others. All of the functions ac-
cessed a single database, and changes to one record definition could ripple
through the system in an unpredictable fashion. Changing even a single line of
code required a rebuild of the entire multimillion-line module.

MedAManage had become MedANightmare. Debugging was difficult.
Software builds were torturous. Installing new systems was hugely disruptive.
These technical problems soon created internal conflicts within the home office
of MedAMore. The business side of MedAMore wanted to acquire two more
regional chains, but IT was still struggling to bring the existing acquisitions
online. This resulted in a rapidly growing divide between the business and the
technical sides of MedAMore. The business side saw IT as reducing business
agility. The technical side saw the business side as making impossible de-
mands and blamed it for refusing to consult IT before entering into acquisi-
tion discussions. The distrust had reached such a point that, by 2005, the CIO
was no longer considered part of the executive team of MedAMore. The busi-
ness side distrusted IT and tried to circumvent it at every opportunity. The
technical side built its IT systems with little input from the business folks. Sev-
eral large and expensive IT initiatives were ignored by the business side and
were eventually abandoned.

By 2006, Med AMore was in crisis. It clearly needed to revamp its technical
systems to make them easier to specialize for regional requirements. This was
going to be an expensive proposition, and MedAMore couldn't afford for the
effort to fail.

Just as importantly, MedAMore also had to rebuild its internal relation-
ships. The constant bickering and distrust between business and IT was affect-
ing morale, efficiency, and profitability. A company that only five years earlier
was an industry leader in profitability —in large part, because of its innovative
use of IT —was now struggling to stay out of the red —in large part, because of
the inflexibility of those same IT systems.

Cath, the CEO of MedAMore, desperately needed a solution. At a CEO
conference, she heard how many of her peers were using enterprise architec-
tures to build stronger partnerships between their technical and business
groups and deliver more cost-effective IT systems that enabled business agility.
Cath decided that this approach merited further investigation. She asked Irma,
her CIO, to prepare a recommendation on the use of an enterprise architecture
within Med AMore. Irma was impressed with the approach, but recognized that
any such initiative needed to be driven from the top and needed to involve the
business side from the start. On Irma's recommendation, Cath called a meeting
with Bret, the Vice-President of Business, and Irma. Cath announced that she
had decided to create a common enterprise architecture for MedAMore that
would unite its technical and business people. This common enterprise architec-
ture would be named Med AMore-Enterprise Architecture, or MAM-EA. After it
was completed, MAM-EA would drive all new IT investment and ensure that
every dollar invested in IT was delivering the maximum value to the business.
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Cath knew that MAM-EA was a bet-the-company decision for Med AMore.
The MAM-EA vision had to work. Cath was depending on Bret (the business
side) and Irma (the IT side) to make it work.



