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Abstract

The research described in this article used the resource-based view (RBV) of the
firm as an underlying theoretical framework to explore the relationship between
enterprise architecture (EA) maturity and associated business value in the South
African financial services environment. EA maturity was examined as an intangible
resource and as a source of heterogeneity. The study identified the capabilities of
business units at different levels of EA maturity, and found that EA is implemented
at a coarse-grain level at lower organisational levels, and at finer-grain levels as one
moves up the maturity curve. The study also found that EA is a source of both
tangible and intangible forms of business value.
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1. Introduction

The business and information technology (IT) ecosystem is in a constant state of
change (Santana et al., 2016). Organisations operate in a complex, highly dynamic
environment, driven by technological advances, disruptive innovations, regulatory
changes, and globalisation (Panetto etal., 2016). The available literature demonstrates
rapid acceptance of enterprise architecture (EA) within the major sectors of the

econom apalme et al., 2016; Vallerand, Lapalme, oise, 2017).
y (Lapal 1 Vall d, Lapalme, & M 7)

Research shows that EA is an instrument that can be used to reduce system
complexity (Lankhorst, 2013; Lumor, Chew, & Gill, 2016); achieve business-1T
alignment (Bricknall, Darrell, & Nilsson, 2006; Pereira & Sousa, 2005); improve
system integration (Boh & Yellin, 2007; Venkatesh, Bala, Venkatraman, & Bates,
2007); enhance I'T management and strategic competitiveness (Kappelman, 2010);
and assist stakeholders to visualise design (Cardwell, 2008). These benefits illustrate
the value and growing relevance of EA to organisations.

This article outlines the findings from a study of EA maturity and associated business
value in the South African financial services sector. The sections that follow present
the study's context and theoretical framing, the research purpose and methodology,
the findings, and then a summary and conclusion.

2. Context and theoretical framing

How does EA maturity influence business value? This was the question that
provided the focus for this study. Limited research has been conducted to explore the
relationship between EA capabilities and organisational business value, and there is
also minimal research which examines EA as an intangible resource and basis for
business value (see Kaisler & Armour, 2017; Ross et al., 2006; Tamm, Reynolds,
Seddon, Framption, & Shanks, 2015). Furthermore, available EA maturity studies
(see Alwadain, Fielt, Korthaus, & Rosemann, 2014; Tamm et al., 2015; Vallerand
et al., 2017) have not specifically focused on the way that EA affects business
value outcomes at different maturity levels. These gaps are further compounded by
inconsistencies in the definition (see Cronk & Fitzgerald, 1999) of the term "business
value", as organisations use different definitions and have multiple interpretations of

value (see Keyes-Pearce, 2005).

Investigating these matters is important in order for organisations to be able to
understand the forms of business value that can be attained as they progress towards
higher levels of EA maturity. Specifically, the aim of this research was to understand
the connection between the EA practices of an organisation and the business
value associated with those EA practices in the South African financial services
environment.
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The dynamic capabilities and resource-based view (RBV) frameworks were both
considered for possible suitability to this study. Dynamic capabilities theory (Douma
& Schreuder, 2013; Ludwig & Pemberton, 2011) takes an “outside in” (Teece,
Pisano, & Shuen, 1997, p. 526) perspective, and focuses on an organisation’s ability
to “reconfigure resources” (Bowman & Ambrosini, 2010, p. 30) in order to address
rapidly changing environments and industry forces (Teece et al., 1997). However, the
dynamic capabilities framework has been criticised as not having a sufficiently clear,
broadly accepted definition (Williamson, 2016); as lacking theoretical foundations;
and as having poor empirical support (Easterby-Smith, Lyles, & Peteraf, 2009;
Williamson, 2016)—as well as containing a complex and disconnected body of

research (Barreto, 2009).

RBV (Barney, 1991; Rothaermel, 2015; Wernerfelt, 1984) takes an “inside
out” perspective (Madhani, 2009, p. 4) and focuses on an organisation’s creation,
development, and choice of internal resources to create business value (Connor,
2002; Ludwig & Pemberton, 2011). This perspective seeks to give organisations
the ability to innovate and envisage products that “customers need but have not yet
even imagined” (Prahalad & Hamel, 1990, p. 6). RBV was selected as the underlying
theoretical framework for this study because of its support of the research objectives,

i.e.,because RBV helps explain the ways in which EA capabilities can influence value
for an organisation (Amit & Schoemaker, 1993; Seddon, 2014).

RBV states that organisations should look inside their environments for tangible
and intangible sources of value (Barney, 1991; Rothaermel, 2015; Wernerfelt, 1984).
Tangible resources are physical assets that are a source of short-term value and can
be easily purchased in the open market (Barney, 1991; Schoenherr, 2009). Intangible
resources have no physical presence, cannot be easily purchased, and are the primary
source of long-term business value (Wade & Hulland, 2004). Heterogeneity assumes
that intangible resources of organisations differ from each other and provide long-
term business value (Barney, 1991; Patas, Bartenschlager, & Goeken, 2012). This
study examined EA as an intangible resource (Ross et al., 2006; Tamm et al., 2015),
and examined the maturity of EA as a source of heterogeneity (Anderson & Eshima,
2013; Lépez, 2005). Understanding these elements is important because competitors
cannot easily imitate intangible resources, due to their tendency towards heterogeneity
(Barney, 1991; Rothaermel, 2015). It must be noted, however, that RBV has been
criticised by some due to its arguably tautological definitions, and problems with its
operationalisation (Priem & Butler, 2001; Williamson, 1999).

The quality management maturity grid (QMMG) (Crosby, 1979), stages of
growth (Nolan, 1979), and capability maturity model integration (CMMI) (Paulk,
Curtis, Chrissis, & Weber, 1993), were also assessed as possible suitable reference
models for this study. CMMI is one of the most widely accepted and established
models, in both academia and industry, for assessing the capability maturity of an
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organisation (Fendt, 2013). Importantly, CMMI is used as a blueprint to derive
other maturity models (Van Steenbergen, Schipper, Bos, & Brinkkemper, 2010),
including the architecture capability maturity model (ACMM) (De Carvalho et
al., 2016a, 2016b). ACMM was selected as the maturity model reference for this
study, as it identifies levels of maturity and contains appropriate mechanisms—
comprising processes, communication, business I'T alignment, senior-management
involvement, and finance—that were relevant to this study’s aim to evaluate EA
capabilities. Furthermore, the model describes five levels of maturity. During the first
level of maturity, labelled initia/, EA practices are ad hoc and inconsistent. During
the second level of maturity, called repeatable, EA practices are simple. At the third
level, called defined, EA is characterised by standard business practices. At the fourth
level, labelled managed, EA practices are quantitatively managed with metrics. At
the fifth level, called optimised, there are proactive EA practices (De Carvalho et al.,
2016a; 2016b).

Examination of literature on the term “business value” revealed a wide range of views
(see, for example, Chesbrough, 2012). Some contend that business value definitions
are “unclear, frequently inadequate, often partisan and sometimes completely absent”
(Bannister & Remenyi, 2000, p. 43). It has been argued that there is a “lack of
construct validity, and definitional inconsistency” in the definitions of business value

(Cronk and Fitzgerald, 1999, p. 406).

This study used the definition of business value provided by the RBV framework,
whereby the term includes both tangible resources that are a source of short-term
value and intangible resources that are a source of long-term value (Dyer, Singh, &

Hesterly, 2018).

3. Research purpose and methodology

The research approached EA and EA maturity as phenomena having both tangible
and intangible features (Ross et al., 2006; Tamm et al., 2015), and EA maturity as
a source of value-creating heterogeneity (Anderson & Eshima, 2013; Lépez, 2005),
from an RBV perspective. The study sought to contribute to the RBV theory by
examining EA maturity as a basis for the generation of both tangible and intangible
business value (Ross et al., 2006; Tamm et al., 2015).

Furthermore, this research viewed EA in terms of granularities of refinement
(Harrison,2013). Coarse-grain refinement assesses EA from a conceptual perspective,
in terms of business needs, objectives, goals, relationships and capabilities. The
medium-grain refinement assesses EA from a logical perspective, in terms of how
the conceptual view will be achieved. Finally, the fine-grain refinement assesses EA
from a physical perspective, in terms of where the logical processes are implemented

(Emery & Hilliard, 2009; Stuht & Speck, 2016).
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The available literature (see Bui, 2012; Tamm et al., 2015; Vallerand et al., 2017;
Wang & Zhao,2009) does not show the granularities of EA refinement utilised at the
different levels of maturity. Different EA granularities of refinement could influence
business value differently at the various levels of EA maturity, and organisations can

benefit from information on where to appropriately focus EA effort (Schekkerman,
2011).

The study used qualitative data-gathering methods, consisting of individual
interviews and examination of document artefacts, all within a short timeframe. This
provided the rich data necessary to deeply understand the constructs of EA maturity
and business value within a time-bounded scope (Saint-Germain, 2016).

The South African financial services sector was selected as a setting for this study
due to its strong regulatory, compliance, risk, and legal frameworks (Fosu, 2013;
Luiz & Charalambous, 2009). The study collected data from business units in three
South African banks: a total of nine business units of different sizes, complexities
and maturity levels. Using a purposive sampling approach, a total of 28 individuals,
all business and I'T professionals, were interviewed across the nine units. Document
artefacts were additionally analysed (Collis & Hussey, 2013), such as requirement
documents (functionality specifications), architectural diagrams (software blueprints),
design diagrams, and technical specifications.

Thematic analysis was used to analyse the data, search for patterns, and reveal
themes (Braun & Clarke, 2006; Terry, Hayfield, Clarke, & Braun, 2017). Synchronic
and inter-judge reliability criteria, as well as instrument, internal and construct
validity criteria, were used (Miles, Huberman, & Saldana, 2014; Yin, 2013).
Synchronic reliability—i.e., the consistency of outcomes observed from multiple
sources within a similar period—was achieved for this study by using a standardised
interview protocol and artefact form (Baskerville & Myers, 2015; Yin, 2013). These
instruments were used for multiple participants and documents, after which similar
patterns were investigated. Furthermore, I sought to achieve inter-judge reliability—
i.e., identifying consistencies in observations by multiple observers—through the
presentation of results, and discussions with participants, at conferences (DeVellis,

2003).

Triangulation of the interview data from different participants contributed to the
internal validity of this research (Bisman, 2010; Denzin & Lincoln, 2011), and the
document artefacts were collected to provide further insights into the responses
from the interviews (Denzin & Lincoln, 2011). It must be noted that this study
only focused on understanding and explaining a specific case-study environment
(Dobson, Myles, & Jackson, 2007), as opposed to a focus on producing transferable
and universally generalisable findings (Archer, Bhaskar, Lawson, & Norrie, 2013;
Bhaskar, 2015).
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4. Findings on business units’ EA maturity characteristics

This section consolidates and presents the findings from the nine business units
assessed in this research. (The Appendix contains the interview questions used.) The
thematic analysis findings on EA maturity characteristics are mapped in Figure 1,
against four levels of EA maturity—with the names assigned to each level (initial,
repeatable, defined, managed) taken from the ACMM framework outlined above:

e EA maturity level 1: initial

e EA maturity level 2: repeatable
e EA maturity level 3: defined

e EA maturity level 4: managed

None of the nine business units assessed was found to exhibit the characteristics of

EA maturity level 5: optimised.

Figure 1: Business units’ EA maturity characteristics
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EA maturity level 1 characteristics

In Bank B, Business Unit 2 (B.2 in Figure 1), the thematic analysis identified the
tollowing theme: informal EA capabilities and practices are new and still gaining
momentum. EA practices within this business unit were found to be inconsistent
as they were dependent on specific staff members who advocated EA's value for
particular projects. Furthermore, this business unit was characterised by an excessively
high staff turnover rate, which resulted in only intermittent EA momentum. An
inconsistent degree of management support, and internal conflict, featured within
this business unit, with some managers advocating EA practices while others had no
interest such activities.

This business unit defined its overall EA at a coarse granularity of refinement, as
it focused on EA objectives and strategic goals without defining the ways in which
these objectives and goals were to be executed. This business unit specified where
its technology was physically deployed, and depicted the layers and environments
developed with an open systems interconnection (OSI) reference model. Forms of
value, such as improved documentation, were experienced. EA created a common
platform and single view of initiatives for senior management. This helped manage
stakeholder expectations and enabled consensus to be reached on matters of
disagreement. Furthermore, EA influenced resource efficiencies which improved
return on investment for the business unit. This led to hardware and software savings.

In Bank C, Business Unit 1 (C.1 in Figure 1), the following theme was identified: £4
practices dependent on individual person efforts. The research found that this business
unit had informal EA practices and capabilities that were dependent on specific
staff. EA was implemented at a business unit level, as opposed to an organisational
level, and was not linked to the bank's overall strategy. Basic EA practices evolved
organically, with some management involvement. A committed budget for EA was
available.

This business unit’s environment was disorganised, with EA reliant on particular
champions. However, these champions were often moved to projects that were in
crisis, and EA expertise and knowledge left when these individuals were reassigned.

Similar to what was found at Bank B, Business Unit 2 (B.2), this business unit
defined its overall EA at a coarse granularity of refinement without defining the
ways in which EA objectives and goals were to be executed. This business unit
specified the technology required to support its operations, which was comprised
of a vendor-neutral architecture with a solution focus on simplicity that facilitated
problem-solving. EA was found to be enabling rationalisation of applications, the
reuse of technologies, and correct selection of technologies—resulting in software
and hardware cost savings. Furthermore, EA blueprints enabled visualisation of
systems by management.
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EA maturity level 2 characteristics

In Bank A, Business Unit 2 (A.2 in Figure 1), the thematic analysis identified the
tollowing: simple EA capabilities evident with basic EA practices being developed. It was
found that essential communication took place for all projects. There were formal
design processes with, however, a few gaps prevalent. Furthermore, there was no
future-state architecture in place. There was a shortage of skills, and a reliance on a
few experts to execute initiatives. It was found that more management involvement
was required to prevent project silos. Furthermore, this business unit was characterised
by selective degrees of commitment from the senior managers.

This business unit defined its overall EA at a coarse granularity of refinement, as
it focused on EA objectives and strategic goals without defining the ways in which
these objectives and strategies were to be executed. Forms of value such as reduced
complexity were experienced. EA enabled the business unit to generate a strategic
view of its activities, characterised by a holistic view of its customer and a clearly
structured approach to problem-solving. EA helped the unit convert complex
technical details into simple business language that was easy for management to
understand and agree on. Furthermore, EA enabled the business unit to visualise the
impact of financial decisions, which helped the unit experience a quicker return on its
investments and, in turn, increased revenue. Finally, the business unit experienced an
improvement in the portability of its applications due to the influence of EA.

In Bank B, Business Unit 1 (B.1 in Figure 1), the thematic analysis identified: £4
in progress, with basic EA processes recently introduced and being formalised. The use
of EA was found to be resulting in simple business-IT alignment that was being
experienced at a management level. However, more convincing was required on the
use of EA to gain momentum, as it was not being fully leveraged by management.
Senior management involvement with EA practices was erratic, with a mixed
understanding of EA value. This business unit did have a few clear EA communication
and governance standards that were documented within their repository. However,
the communications occurred infrequently. Furthermore, there was only intermittent
EA input into the finance strategy within this business unit.

This business unit had documentation available for its core and "as is" systems,
but secondary and "to be" systems were still to be concluded. It was found that
an EA repository has been developed, but navigation within this repository was
difficult for staff. This business unit defined its overall EA at a coarse granularity
of refinement, focused on EA objectives and strategic goals. Improved development
time, simplification, and standardisation were identified as value experienced within
the unit.

In Bank B, Business Unit 3 (B.3 in Figure 1), the theme determined was: EA4
being established as well as EA processes being developed and communicated. Basic EA
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processes and up-to-date documentation were in place for critical core systems, and
were stored within an EA repository. EA was found to be emerging as fundamental
to business operations and useful for understanding regulations, with regular staff
awareness activities taking place. Business-IT alignment was steadily progressing.
Financial benefits such as risk reduction were experienced. There was gradually
increasing involvement by senior managers in EA practices, but with varying degrees
of commitment, with some managers advocating EA and other resisting or opposing
any new practices. Additionally, there were staff problems in the unit with regard to
tocusing on EA, due to work overload. A dependency on specific individuals, as well
as a skills gap, were problems.

EA was found to be enabling faster development time for building systems within
the business unit. This business unit defined its overall EA at a coarse granularity of
refinement, focused on EA objectives and strategic goals. The technology domain
comprised a blueprint that depicted the configurations, servers, networks, vision, and
strategy of the business unit. The EA repository facilitated reusability, resulting in
faster system development and less integration complexity across systems in the bank.
An improved return on investment had been achieved due to the faster deployment
of systems.

In Bank C, Business Unit 3 (C.3 in Figure 1), the following theme was identified:
EA capabilities that are new and being set up with current-state-environment complete.
EA practices were being set up and the current-state-environment blueprints were
complete. A technical reference model was being developed for EA. However, this
model was not linked to the future target EA state. This business unit had built a
shared folder to store its EA reference models, with EA communications taking
place, but sporadically. A new management team, which supported EA, had recently
been appointed, but there was some resistance, characterised by elements of internal
politics.

Efficiency benefits, a small amount of business-IT alignment value, and financial
benefits such as rationalisation and redundancy were being experienced. This
business unit had a few EA finance standards were documented in the EA repository,
but there was no formal finance strategy with regard to EA within the unit. The unit
defined its overall EA at a coarse granularity of refinement, but had sought to specify
some the ways in which the technology objectives were to be achieved by drawing up
a collaborative framework that incorporated a strategic roadmap for interactions with
business stakeholders. The roadmap further defined the locations of the deployment
environments. Increased revenue, reduced complexity, and interoperability, were
tound to be as forms of value experienced because of EA.
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EA maturity level 3 characteristics

In Bank A, Business Unit 3 (A.3 in Figure 1), the theme identified was: formal
EA capabilities as well as comprehensive EA processes supported by management, with
current and future states integrated into the systems development life cycle (SDLC). There
was found to be good management support for EA, coupled with strong business-
IT alignment, allowed innovation and growth within this business unit. Senior
management, including the CEO of the unit, actively supported and embraced
EA practices. Furthermore, unit staff understood the benefit of EA and actively
contributed to architectural initiatives. This unit had comprehensively documented
governance processes of all its EA components.

This unit further included EA when making all financial decisions, and complied
with EA standards when procuring any I'T equipment, making use of a specialised
EA tool. The unit defined its overall EA at a medium granularity of refinement, as it
tocused on the ways in which EA was executed by specifying its business, application,
data, and technology domain processes from a logical perspective oriented towards
how the conceptual view was to be achieved. Its technology domain artefact detailed
a cloud technology stack incorporating software and infrastructure as a service
model. The design included hardware, servers, and the network layout. Business-1T
alignment was being experienced, as EA created a common platform for management
to align strategies and to become more agile and responsive to change. Improved
agility and improved customer were forms of value experienced by the unit.

In Bank C, Business Unit 2 (C.2 in Figure 1), the thematic finding was: comprehensive
EA capabilities and practices that are clear and regularly communicated to all staff. This
business unit had comprehensively documented its EA governance processes, future
state architecture, EA standards, and reference models, and it had formed an EA
architecture board. Furthermore, resource prioritisation was experienced, with strong
business-IT alignment and a focus on business solutions. Senior management
commitment to EA practices was experienced within the unit. Communication was
prevalent, with the CIO providing frequent EA feedback to staff through emails.
Furthermore, the unit's EA plans were linked to both the business unit and the bank's
strategic and tactical plans. The document artefacts showed that this business unit
had incorporated EA in its financial processes. The business unit had also procured
an expert EA toolset.

This unit defined its overall EA at a medium granularity of refinement, as it focused
on the ways in which EA was executed, specifying the domain processes. The
technology comprised a model that depicted the current plumbing and served as
a predictor to see the effects of changes, incorporating inputs, tools, and outputs.
The business unit made use of reference models as a base, customisable for various
segments. EA  was found to be helping senior management mitigate risk by
improving project selection, i.e., helping management make informed design choices
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before systems were built. Efficiencies, such as improved processing times, were key
torms of value being experienced through EA.

EA maturity level 4 characteristics

In Bank A, Business Unit 1 (A.1 in Figure 1), the theme established was: entrenched,
comprehensive and updated EA business practices that are well-established and part of
the business unit culture. This business unit distributed regular communications to
its staff on the latest EA architecture developments and standards. Its EA practices
were continuously advanced by management. The unit had built strong internal
skills by sponsoring and encouraging EA training for staff. The unit recognised EA
as a professional career with formal roles and responsibilities. The unit had further
developed a defined formal path for architects to progress in their careers. A key
differentiator at this level was that this business unit had specific metrics to evaluate
its EA practices.

The business unit had predictive financial models that were available in the EA
repository. Furthermore, senior management were proactively involved with the
architecture board, and the unit’s finance department reviewed EA before any major
purchases. This unit defined its overall EA at a fine granularity of refinement, as it
tocused on where the physical implementation of EA was taking place. This business
unit’s technology domain artefacts described where the technology was physically
deployed. The technology was designed as a hybrid, cloud-layered micro-services
architecture that was stateless and resided in a container environment. Improved
decision-making, innovation, and customer insights were forms of value being
experienced as a result of EA.

EA maturity level 5

The EA practices within ACMM at level 5 (optimised) are characterised in the
literature as being predictive and in a state of continuous improvement (De Carvalho,
Rocha, & de Vasconcelos, 2016; Paulk, Curtis, Chrissis, & Weber, 2001). None of
the business units assessed in this study were found to feature elements of level 5
maturity.

5. Findings on business units’ inputs and outputs at levels of EA maturity

As stated earlier, this study sought to examine EA as an intangible resource input
(Boh & Yellin, 2007; Ross et al., 2006; Tamm et al., 2015) and maturity as a source of
heterogeneity (Anderson & Eshima, 2013; Lépez, 2005). The study further examined
forms of business value as outputs. Figure 2 illustrates how the RBV framework helps
reveal the ways in which organisations transform their inputs into outputs (Amit &

Schoemaker, 1993; Dutta, Narasimhan, & Rajiv, 2005).
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Figure 2: Business unit inputs and outputs at levels of EA maturity
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Level 1 inputs and outputs

This research found that at level 1 maturity, EA practices were characterised as
ad hoc, with no unified practices across the various EA domains, largely due to a
dependency on specific individuals. EA documentation was a combination of high-
and low-quality artefacts. The two business units at this level (B.2, C.1) perceived
EA as a tool for the technology department to “draw diagrams” (B.2, interviewee 5)
and document their systems. Moreover, there was minimal involvement of senior
management with EA. To quote a research interviewee, “it’s up to the architecture
team to make a success of the situation” (C.1, interviewee 4).

However, it was found that even units taking advantage of EA on an ad hoc basis had
the potential to experience immediate value. Tangible outcomes such as hardware
and software cost savings are achieved through reuse of technologies, the correct
selection of technologies, and improved documentation. Intangible outcomes, such as
visualisation of systems, are attained through EA blueprints that help to horizontally
view aspects of business and I'T landscapes, and to improve procurement decisions by
rationalisation of systems and licences.
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A participant in one of the units at this EA maturity level stated that the unit
reviewed its EA catalogue prior to large technology purchases. Previously, there
had been three different reporting applications, two sales systems, and two bespoke
customer relationship systems that performed similar functions within the bank.
According to this participant, “we had a patchwork of independent systems [...]
architecture helped identify and eliminate these duplications [...] this reduced IT
spending across the group” (C.1, interviewee 4).

Lewvel 2 inputs and outputs

The largest number of business units—four (A.2, B.1, B.3, C.3) out of the nine
studied—fell within maturity level 2. Participant interviews a notably reduced
dependency on specific individuals in comparison to level 1. These business units
had simple blueprints as well as standards and principles for their current EA states.
However, no evidence was found of future or target state architectures. It was found
there was alignment between the business and technology departments at this level
of maturity, as the technologies were mapped to the business objectives. According
to one interviewee:

[Our EA] is still fairly new, with a few holes missing, but still captures this
department's structure in a formal design that supports our evolution and
change [...] it also ensures that our technical designs align to the bank’s
business strategic objectives. (A.2, interviewee 1)

However, business units at this level still perceived EA as a tool for the technology
department, and EA still did not prominently feature within these business units’
strategic agendas. There was found to be only selective involvement in EA by senior
management, with varying degrees of commitment. According to one interviewee:

The management team [has] agreed to get more involved with the
architectural process [ ...]. We will see how this evolves as it was only recently
agreed and there is still internal squabbling amongst them. However, they
all realise that architecture plays a key role in aligning our systems to meet
customer needs. (A.2, interviewee 3).

Improved development time, a tangible outcome experienced by business units at this
level,was found to be achieved viaan EA repository of reusable components containing
standard interfaces that reduced integration complexity. Intangible outcomes such as
reduced complexity were also attained. According to one interviewee:

Complexities began to emerge as the technologies began to overlap each
other [...]. We faced the problem of buying new technologies without
decommissioning legacy systems [...]. We eventually ended up with a
tangle of overlapping new and old systems that no one really understands,
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and costs us money. Our architecture endeavours have played a role in
reducing and managing the complexity chaos for us. (C.3, interviewee 3)

Level 3 inputs and outputs

The EA practices were found to be more structured within business units from level
3 onwards. The business units at this level (A3, C2) had simple EA practices in place
that were well-accepted and communicated to the teams. They used EA processes
to measure and share outcomes of projects with the staff. These outcomes were
further used in post-implementation reviews and staff performance reviews. EA
documentation at this level was comprehensive and, importantly, contained future
target environments for the unit.

Business units at this level were found to be incorporating their EA practices into
strategic planning, by creating a link between EA and key projects. According to one
interviewee, “the architecture practices are entrenched into the project prioritisation
forums, [and] can’t be treated as a separate function” (C.2, interviewee 1). This
linkage was found to be essentially forcing formal engagement between the unit's I'T
and business departments.

The C.2 business unit was found to be utilising financial metrics such as return
on investment, net present value, and cost-benefit analysis; customer metrics such
as customer satisfaction surveys, call-centre-holding time, and problem-resolution
time; process metrics such as measuring task times; and compliance metrics such
as compliance frameworks. A C.2 interviewee stated: “I see our architecture as
the plumbing of the business [...]. It details the inputs, tools, and outputs” (C.2,
interviewee 1). It was found at this level that EA aided business units with process
improvements by helping them to visualise and understand complex interconnections
between processes that were confusing or conflicting.

Another intangible form of value found at this level was improved risk management.
The business units at this level cited the stringent legislative regulations within the
sector, as well as frequent amendments to these regulations, and said that EA was
found to create value by addressing various risk regulations in a holistic manner across
departments in a unit. Improved customer service was another intangible outcome
that started to become prominent at this level. The units studied at this level found
EA beneficial in mapping their customers’ journey across individual departments,
with EA helping to facilitate collaboration via sharing customer experiences and
identifying service problems that emerged at the handoff points between the
departmental silos.

Level 4 inputs and outputs

The one business unit (A.1) at maturity level 4 viewed EA as a practice that involved
applying a set of tools and techniques to solve business problems. EA was entrenched
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into the business decision-making process. To quote one interviewee, “EA [is]
integrated into our strategy and core business activities” (A.1, interviewee 4).

This business unit was using metrics such as Delphi techniques, frequency analysis,
and percentages of reuse of common designs, which specifically measured aspects
of EA. (However, one of the unit's challenges was the inconsistent use of these
measures.)

This unit kept its EA documentation updated by reflecting the latest architectures in
their production environments. Senior management was actively involved with EA
reviews and enhancements. To quote another interviewee, “Manco [the management
committee] are part of the architecture review board” (A.1, interviewee 1).

Blueprints and diagrams generated from EA assisted the business unit to visualise
and identify patterns in data that subsequently helped it make better decisions. EA
enabled innovation by assisting with the rapid implementation of new ideas, and it
assisted the unit to understand the potential impact of changes brought about by
innovations. A key intangible outcome was found to be enhanced customer insights.
According to one interviewee:

afew years ago,a customer walked into a branch and took out a personal loan
[and] we did a credit check, and the transaction was simply processed [...].
These days, it goes beyond that transaction [...]. We look at things such as
Tweets and Facebook comments to check for any cross-sale opportunities
[...]. The key is offering the right product at the right place and at the right

time, tailored for that specific customer (A.1, interviewee 3).

EA was enabling the business unit to create tailored offerings of products that
directly targeted customer-specific needs. EA structures were further helping the
unit to gain insights by connecting disparate data silos to create a single, integrated
view of a customer.

6. Summary and conclusion

The literature survey for this study established that business value in the form of
reduced system complexity is attainable from EA (Lapalme et al., 2016; Rouhani,
Mabhrin, Nikpay, & Nikfard, 2013). This study found that reduced system complexity

was only achievable for organisations operating from EA maturity level 2 onwards.

The literature review also established that business value in the form of improved
system integration and standardisation is attainable from EA (Boh & Yellin, 2007;
Venkatesh et al.,, 2007). The findings of this study concur with the literature,
establishing that this form of value was attainable for the business units from level 2
maturities onwards.
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It was also established via the literature review that efficient IT management, leading
to reduced solution delivery time and development costs, is a form of value generated
by EA (Bernard, 2012; Kappelman, McLean, Johnson, & Torres, 2016). The findings
of this study concur with the literature, finding that this forms of value was attainable
across the units, even at level 1 maturity.

The literature review also established that some works position business-IT alignment
as achievable from EA (Bricknall et al., 2006; Pereira & Sousa, 2005). This study
findings of this study place more emphasis on business-IT alignment as a source
of value, rather than as an outcome, through connecting business and technology
components through common threads (see Harrison, 2013; Kurniawan & Suhardi,

2013).

We also saw that it is argued in some of the literature that EA creates long-term value
but minimal short-term wvalue (Bricknall et al., 2006; Van Der Raadt & Van Vliet,
2009). And the RBV theoretical framework used for this study argues that tangible
resources are a source of short-term value, and intangible resources are a source of a
long-term value (Barney, 1991). This study identified both tangible and intangible
forms of value obtainable from EA, implying that EA is a source of both short-term
and long term-value.

Key specific findings were as follows:

Champions: EA champions were found to be influential in helping business units
move up the maturity curve. These champions were found to be collaborating with
business stakeholders and positioning EA as a joint business-IT venture.

Standardised technologies: Business units across level 1 and 2 maturities had
large, diversified portfolios of programming languages, technology infrastructure,
and toolsets. This was in contrast to business units at levels 3 and 4, which had
implemented standard programming languages and consistent technology
infrastructure stacks across a variety of applications. They were using standardised,
oft-the-shelf packaged technologies within minimal or no customisation. This use of
standardised technologies prevented future interface complexity.

Skills: The availability of skilled resources was found to be a major challenge to EA
success. Furthermore, business units at lower levels of maturity did not recognise
and fully acknowledge EA as a formal career. Conversely, business units at levels
3 and 4 had acknowledged this career path, and had built strong internal skills by
sponsoring and encouraging EA training, had recognised EA as a professional career
path with formal roles and responsibilities, and had positioned architects at high
levels of seniority with substantial decision-making power.
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EA as a practice: The business units at lower maturity levels perceived EA as a
blueprint, and as primarily a set of technology decisions. In contrast, the business
unit at level 4 maturity viewed EA as a practice, involving application of a set of tools
and techniques to solve business problems. Furthermore, this business unit at level
4 had structured EA to target critical business projects, ensuring that EA remained
visible and relevant to the business unit through its association with the benefits
created by the critical projects. This is a lesson for lower-maturity-level business units
wanting to gain momentum in their EA efforts.

Metrics: The study found that business units from maturity levels 1 to 3 utilised
financial metrics, customer metrics, process metrics, and compliance metrics. The
differentiator at level 4 was the use of statistical metrics specifically designed to
measure EA. The level 4 business unit used Delphi techniques to enhance EA
decision-making, and frequency analysis to determine patterns for EA improvement.

Customer insights: Customer insights were found to be a sought-after type of value
identified by the business units studied. All the business units aspired to achieve
this form of value, as it would allow them to understand customer behaviour and
subsequently create personalised sales and service offerings. However, it was found
that only the unit at level 4 maturity had consolidated its individual databases from
the various systems into a single integrated data warehouse providing the ability
to search for patterns and proactively present offers to customers based on their
behaviours. This architecture contrasted with business units at lower levels of
maturity that had different databases for each function. Business units at lower EA
maturity levels were experiencing many missed opportunities due to not having a
single consolidated view of customer behaviour.

Refinement of EA granularity: This study found a refinement in the granularity of
EA as business units moved up the maturity curve. Business units across levels 1
and 2 maturities applied EA at a coarse granularity of refinement, with a focus on
defining EA domain objectives and goals. At level 3 maturity, a medium granularity
of refinement emerged. At this level, in addition to defining the domain objectives
and goals, the units defined the ways in which the objectives were achieved, and
specified the application software, particular technologies, and data types and views.
The business unit with level 4 maturity defined EA at an even finer granularity of
refinement, containing details such as where the physical implementation was taking
place and the roles of stakeholders performing the tasks.

In conclusion, this study's findings concur with the argument made 15 years ago
by Carr (2003) in the controversial, but still relevant, article entitled “I'T Doesn’t
Matter”, which suggested that the only way to get value from IT is to build it into
the business. Although EA is not the panacea or “silver bullet” (Brooks, 1987, p. 10)

to all issues associated with achieving wvalue, it is definitely a vital piece to the
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puzzle. A core finding presented in existing literature is that organisations that adopt
EA obtain value, even on an ad hoc basis (Ross et al., 2006; Tamm et al., 2015). This
study has sought to add nuance to that finding, by looking at how EA capabilities
evolve at different levels of maturity, and at the types of short-term and long-term

value attainable.
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Appendix: Interview questions

1.
2.
3.

8.
9.

In what way have your business unit’s EA processes been established?
In what way do these EA processes bring value to your department?

In what way has the progression of your business unit’s EA been
communicated?

In what way does EA communication help you to bring value to your
department?

In what way has introducing EA influenced business-IT alignment in your
business unit?

In what way does EA bring value in terms of achieving business and I'T
alignment?

In what way are the senior managers of your business unit involved in the
establishment and ongoing development of EA?

In what way does EA bring value to senior managers in your business unit?
In what way has introducing EA influenced your finance strategy?

10. In what way does EA bring value to finance in your department?
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