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Abstract

Enterprise architecture (EA) is a description of
an enterprise from an integrated business and IT
perspective. Enterprise architecture management
(EAM) is a management practice of using EA aiming
to achieve business/IT alignment. Popular EA
literature  states that EA always includes a
documentation of current and future states of
enterprises and describes EAM as an iterative step-
wise process. However, plenty of evidence suggests
that the real situation in EA practice and theory is
much more diverse but a consolidated understanding
of EAM is absent. In this paper we consolidate EAM
research and present (1) a reasonable definition of
EA taking into account all that we know about EA
practice and (2) a consolidated view of EAM
describing what we know about it beyond the most
popular approaches. We also discuss the relationship
between our consolidated view of EAM and the
previous research, its implications and directions for
Sfuture research.

1. Introduction

The role of IT for modern companies is
tremendous. Companies spend huge amounts of
money investing in IT. However, in order to realize
the full potential value of IT investments, IT strategy
of a company should be aligned with its business
strategy. Enterprise architecture (EA) is a description
of an enterprise from an integrated business and IT
perspective recognized as a proven instrument to
facilitate  business/IT  alignment.  Enterprise
architecture management (EAM) is a management
practice embracing all the management processes
related to EA aiming to achieve business/IT
alignment [1].

Mainstream EA literature [2-4] states that EA
includes a description of a current state of an
enterprise, a description of a future state of an
enterprise and a transition plan. Popular EA literature
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[5-8] describes EAM roughly as a four-step iterative
process: (1) document a current state of an enterprise,
(2) develop a desired future state of an enterprise, (3)
develop a transition plan describing how to migrate
from the current state to the future state and (4)
implement the plan. However, the surveys [9-11]
demonstrate that EA in real companies often does not
include current states, future states and transition
plans. The case studies [12-14] demonstrate that
EAM in real companies often does not resemble the
four-step iterative process described above.
Moreover, significantly different descriptions of
EAM also exist in literature [15, 16]. Therefore,
dominant understanding of EA and EAM [2, 5-7]
does not reflect accurately the whole theoretical and
practical picture of EA. This inaccuracy has
detrimental implications for both EA theory and
practice.

From the theoretical point of view, many authors
[17-21] take the dominating step-wise description of
EAM [5] as a reference model of EAM for their
research. However, as the surveys [9-11]
demonstrate, EAM in real companies can differ
significantly from this model. Consequentially, the
research based on the popular step-wise description
of EAM has low credibility. At the same time,
arguably no alternative models describing EAM in a
general case were proposed in literature. More
realistic conceptualization of EAM is needed.

From the practical point of view, the wide-spread
misconception that EAM always implies following
formal processes and a creation of volumes of
documentation [2, 5, 6] prevents practitioners from
considering and adopting more flexible and
pragmatic approaches to EAM [15, 16] and often
leads to the failures of EA initiatives [22].

We argue that these theoretical and practical
problems result from a lack of consolidated
understanding of EA and EAM [1, 23] often leading
to situations when researchers [17-21] and
practitioners [22] identify EAM only with the most
popular approaches to EAM [2, 5, 6] ignoring less
popular but not less important ones [15, 16]. In this
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paper we try to consolidate EAM research and
present (1) a reasonable definition of EA taking into
account all that we know about EA practice and (2) a
consolidated view of EAM describing what we know
about it beyond the most popular approaches [2, 5,
6].

This paper continues as follows: (1) we formulate
a reasonable definition of EA and explain the reasons
behind it, (2) we review and analyze all the
approaches to EAM described in literature, (3) we
present a consolidated view of EAM, (4) we discuss
how our consolidated view of EAM relates to other
attempts to consolidate EA research, (5) we discuss
its implications for EA theory and practice and (6) we
discuss directions for future research.

2. Reasonable definition of EA

As a first step to consolidate EAM research we
need to formulate a reasonable definition of EA.
Different authors [2, 15, 24] give different definitions
of EA. Despite the calls for establishing a clear
academic definition of EA [25], commonly accepted
definition of EA still does not exist [1, 25-28].

Reasonable common definition of EA should
respect and suit all the different ways how EA can be
managed [5, 15, 16], otherwise it can never become
commonly accepted. We should distinguish EA from
EAM because EA is a description and EAM is what
we do with this description. Therefore, reasonable
definition of EA should include only the information
on this description, but not on how it is developed,
managed or used because this information is relevant
to EAM instead of EA. In the next paragraphs we
will discuss several popular definitions of EA and
explain how they break this rule.

Bernard [2] gives the following definition of EA:

“[EA 1is] the analysis and documentation of an
enterprise in its current and future states from an
integrated strategy, business, and technology
perspective”

This definition explicitly says that EA should
always include a description of current and future
states. However, it depends on how EA is going to be
managed. Some approaches to EAM [2, 5, 6] use
descriptions of the both states, while others [15, 16]
use only one of them. Moreover, less than a half of
all companies document the both states [9].
Therefore, this definition can never become a
commonly accepted one.

Ross et al. [15] give the following definition of
EA:

“EA is the organizing logic for business processes
and IT infrastructure reflecting the integration and
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standardization requirements of the company's
operating model”
This definition explicitly says that EA

development should be based on operating model.
However, other approaches to EAM [2, 6] state that
EA should be developed based on business strategy
instead of operating model. Therefore, this definition
can never become a commonly accepted one.

Lankhorst [24] gives the following definition of
EA:

“[EA is] a coherent whole of principles, methods,
and models that are used in the design and realization
of an enterprise’s organizational structure, business
processes, information systems, and infrastructure”

This definition explicitly says how EA should be
used. However, this information is relevant to EAM
but not to EA. Moreover, we did not find any
approaches to EAM describing how exactly EA can
be used for design and realization of organizational
structures. Therefore, this definition can never
become a commonly accepted one.

All the definitions of EA discussed above include
the information on how EA should be developed,
managed or used which can vary depending on a
chosen approach to EAM. That is why none of these
definitions can become a commonly accepted one.

However, the nature of EA as a description also
depends on intended approach to EAM because
particular set of artifacts used to describe EA can
vary significantly depending on the chosen approach
to EAM. For instance, Van’t Wout et al. [29] propose
to use close to a hundred of various formal artifacts
to describe EA, while Ross et al. [15] propose to use
essentially only one artifact, a core diagram. Means
proposed to describe EA vary substantially from rigid
and detailed blueprints drawn according to strict
notation [30] to flexible and abstract verbal principles
[16]. Therefore, particular artifacts which can be
potentially used to describe EA, their types and
numbers, can vary significantly from one approach to
EAM to another. Consequentially, the definitions of
EA [30, 31] describing which particular artifacts
should be used to describe it can never become
commonly accepted ones.

At the same time, some definitions of EA [4, 5,
32] do not state explicitly that EA is related
specifically to business and IT. Arguably, a
reasonable definition of EA should reflect this fact
because EA is about business capabilities and
information systems but not about floor plans or
building architectures.

Therefore, it can be summarized that a reasonable
common definition of EA (1) should not include any
details relevant to EAM because they can vary
depending on a chosen approach, (2) should not



include any particular artifacts used to describe it
because they can vary depending on a chosen
approach to EAM and (3) should explicitly state that
EA is about business and IT.

From this point of view, many EA definitions
found in literature look unreasonable. We suggest
that if we will ever see a commonly accepted
definition of EA it will not contain any references to
intended approach [2, 4], development [2, 15],
artifacts [30, 31], usage [24] or any other details
relevant only to a limited number of possible
approaches to EAM because truly general definition
of EA should be relevant to all the possible
approaches to EAM. All the definitions discussed
above and many others found in literature [3, 6, 16,
33, 34] are not bad. Probably they adequately
describe a specific approach to EAM, a concrete EA
practice in some enterprise or a particular author’s
experience with EA. However, the majority of them
contain specific details of EAM which can vary and
are, in a general case, wrong. Therefore, the majority
of existing definitions of EA does not reflect the
whole multitude of possible approaches to EAM
(even a limited number of approaches described in
literature).

According to the three requirements to EA
definition formulated and discussed above, we argue
that a reasonable common definition of EA could
hardly be more detailed and precise than the
definition of EA we gave earlier:

“Enterprise Architecture is a description of an
enterprise from an integrated business and IT
perspective”

3. Different approaches to EAM

As a second step to consolidate EAM research we
need to study and analyze all the different approaches
to EAM described in literature. For that purpose we
conducted a comprehensive literature analysis aiming
to find all the different consistent descriptions of
EAM.

3.1. Literature analysis method

In our literature review on EA we did not
concentrate only on the top journals and conferences
[35] and, taking into account the dearth of EA
publications in the leading IS journals and the
influence of non-academic EA publications [3, 23],
industry publications on EA were also reviewed.
Therefore, our literature analysis in this paper is
based on 229 ranked IS journals [36, 37], 234 ranked
IS conferences [38] and books for EA practitioners.
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We were interested only in papers published in
English and sourced with keywords “Enterprise
Architecture”, “Enterprise Architectures”,
“Enterprise Architecting”, “Enterprise Architectural”,
“Enterprise Architect”, “Enterprise Architects” as
well as the popular abbreviations “EA” and “EAM”.

We used the Google Scholar as a primary search
engine for our review. However, we also used IEEE
Xplore, AIS Electronic Library, SpringerLink and
ACM Digital Library as secondary search engines to
double check all the results. Additionally, the
available books for EA practitioners were searched
from the Amazon website.

Our literature review was conducted in 2013 and
its results were double-checked in the beginning of
2014 in order to cover all the available EA
publications up to date. Totally we identified and
studied 919 publications (290 journal articles, 454
conference proceedings, 45 books, 93 book chapters
and 37 other publications) potentially relevant to EA.
However, only the 15 of all these publications [2, 5-
8, 15, 16, 29, 30, 39-44] provided independent and
consistent description of EAM.

From our analysis of these 15 publications
describing EAM we identified the three different
consistent approaches to EAM which we will discuss
further under the titles Traditional (because it was
described first), MIT (because it was developed at
MIT) and DYA (because this title is given by its
authors) since they do not have any established titles
in literature. Each of these approaches describes a
significantly different way of doing EAM. In the next
sections we will briefly describe each of them and
compare them with each other.

3.2. Traditional approach

The traditional approach to EAM was initially
presented by Spewak and Hill [6]. Their seminal
publication inspired many other similar EAM
methodologies [45]. We found 13 independent
publications [2, 5-8, 29, 30, 39-44] giving more or
less detailed description of the traditional approach to
EAM. The traditional approach to EAM can be
generally described as a four-step sequential process:
(1) document the current (as-is, baseline) state, (2)
develop the desired future (to-be, target) state, (3)
develop the transition plan (roadmap) to migrate from
the current to the future state, (4) implement the plan
and then repeat the whole process all over again. EA
in the traditional approach is represented by the three
more or less detailed documents: a description of the
current state, a description of the future state and a
transition plan. The traditional approach to EAM
relies on a detailed long-term centralized



architectural planning. EAM in the traditional
approach is implemented either as a long-term project
or as an iterative process. Some variations of the
traditional approach [5, 6] emphasize the importance
of a formal EA development process while others
[30, 44] emphasize the importance of an extensive
modeling, however all of them support the original
four-step logic of EAM.

3.3. MIT approach

The MIT approach to EAM was developed in
Massachusetts Institute of Technology (MIT) by
Ross et al. [15]. The MIT approach advocates the
development of a core diagram reflecting a long-term
enterprise-level architectural vision. This abstract
architectural vision should be later translated into
concrete  project-level  decisions  through IT
governance mechanisms involving business and IT
managers on different organizational levels. The
essence of EA in the MIT approach is represented by
the core diagram. The MIT approach relies on the top
management setting the architectural direction and
the subsequent translation of this direction into
concrete project-level decisions. EAM in the MIT
approach is an integral part of organizational
decision-making processes.

3.4. DYA approach

The DYA (DYnamic Architecture) approach to
EAM was developed in Sogeti Nederland in 2001
and presented internationally by Wagter et al. [16].
DYA advocates “just enough, just in time”
architecture, no EA is designed until there is a need
for it. EAM activities in the DYA approach are
triggered by concrete business initiatives appearing in
the process of a strategic dialogue. As a response to a
new business initiative, architectural services update
EA if necessary and prepare a project-start
architecture for a new project in order to ensure that
this new project fits nicely into existing EA and
larger picture. Development teams typically use
provided project-start architectures in their projects
(development with architecture), however sometimes
they do not do so if there are justifiable reasons for it
(development without architecture). EA in the DYA
approach is represented mostly by a set of
architectural  principles. Detailed architectural
diagrams play only a secondary temporary role in
DYA. They are developed only when necessary to
facilitate discussions but not maintained purposefully
afterwards, however, they are reused when possible.
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The DYA approach relies on the ability to support
emergent business initiatives with adequate project-
start architectures in order to preserve the overall
architectural consistency. EA in the DYA approach
helps to do things right, but not to do the right things.
EAM in the DYA approach is tightly integrated with
other organizational processes.

3.5. Comparison of the three approaches

Each of these three approaches to EAM employs
EA to facilitate business/IT alignment, however each
of them employs it in a different manner, moreover
the very nature of EA is different in each of them. EA
in the traditional approach describes a desired future
state in detail as well as a detailed plan on how to get
there. EA in the MIT approach sets only a direction
of a desired future but does not describe it in detail
and in the DY A approach provides only the efficient
means to achieve any desired future state but does not
describe it at all. EA in the traditional approach
describes what exactly should be developed, in the
MIT approach it describes what approximately
should be developed, in the DYA approach it
describes only how it should be done. EAM in the
traditional approach is completely proactive because
it provides an organization with detailed plans on its
future in advance. EAM in the MIT approach
combines both proactive and reactive features
because it provides an organization with a direction
of its future in advance while leaving enough leeway
for following this direction and reacting to emergent
needs. EAM in the DYA approach is completely
reactive because it does not provide an organization
with any plans in advance but gives it a full freedom
in chasing unexpected business opportunities.
Comparison of the three approaches to EAM is
summarized in Table 1.

Looking at the three different approaches to EAM
described in literature it is hard not to ask which one
of them is more suitable for different companies and
situations. Present EA literature does not give any
answers to this question. None of the publications
describing any particular approach to EAM compares
it with any other approaches or discusses its
advantages, limitations, applicability or situations
when it should and should not be employed.
Moreover, the very existence of different approaches
to EAM is not recognized by other authors while the
vast majority of present EA publications revolve only
around the traditional approach. We did not find any
publications discussing together or comparing any
two of these approaches.



Table 1. Comparison of the three approaches to EAM

Approach to EAM Traditional MIT DYA
Definitive source(s) 13 different publications | Ross et al. [15] Wagter et al. [16]
Temporal nature Iterative, step-wise Continuous Event-driven

When to develop or In the beginning of When business changes When EA is needed
update EA iteration or project severely

How to develop EA Formal process Informal process No process

EA states Current and future states | Future state Current state

Essential EA artifacts

Detailed current and
future states, detailed
transition plan (roadmap)

Architectural vision (core
diagram)

Architectural principles

How to use EA

Implement transition
plan

Influence project-level
decisions through
architecture linkage

Prepare project-start
architecture derived from EA
for each new project

Key terms

Current/future (as-is/to-
be) state, gap analysis,
transition plan, iteration,
transformation

Core diagram, IT
engagement model,
architecture linkage

Strategic dialogue,
architectural services,
development with(out)
architecture, project-start
architecture

Relationship between
EA and organization

EAM is a separate
program or project

EAM is an integral part of
decision-making processes

EAM is tightly integrated with
other organizational processes

Relationship between

EA describes necessary

EA guides and directs IT

EA responds to emergent IT

EA and IT projects IT projects projects development projects needs
Attitude Proactive Proactive and reactive Reactive
Direction Top-down Top-down and bottom-up Bottom-up
Flexibility Rigid Compromising Flexible
Vision of the future Detailed Abstract No

Upfront planning Extensive Limited No

Level of detail High Moderate Low

Role of EA Prescribing Directing Supporting
What is EA Destination Direction Means

Who is EA Master Mentor Servant

A number of case studies [12-14, 46, 47]

4. Consolidated view of EAM

As a last step to consolidate EAM research we
need to present a broad picture describing EAM. This
broad picture should demonstrate what we know
about EAM.

In the previous section we discussed the three
different approaches to EAM described in 15
independent publications. In order to present a
consolidated view of EAM we should reconcile these
publications and join them into a single picture.
However, all these publications are purely
prescriptive. Moreover, only one of them [15] is
based on empirical research while all the others are
based only on anecdotal evidence. Therefore, it is not
clear whether real companies follow these
approaches and to what extent they reflect the actual
EAM in real companies.
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demonstrate that EAM in the real companies rarely
conforms to any one of these approaches in every
detail but combines various elements from different
approaches. The surveys also demonstrate that real
companies employ different EA documentation
patterns [9, 11], produce different EA deliverables
[10] and update EA at different moments [11].

Therefore, these three consistent approaches to
EAM described in literature do not represent the only
possible three stable discrete states of EAM but
rather three considerable points in a continuum of
possible approaches to EAM ranging from rigid and
heavyweight approaches to flexible and lightweight
ones. Figure 1 shows the consolidated view of EAM
demonstrating the continuum of possible approaches
to EAM with their essential elements: development,
description and usage.



Figure 1. Consolidated view of EAM

Enterprise Architecture Management
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Roadmaps
Implement Influence Ficpare
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Architectures
_______________ < N o
Rigid Approach to EAM Flexible
Heavyweight Lightweight

Figure 1 shows that each essential element of
EAM (development, description and usage) can vary
significantly in a continuum of possible options from
more rigid ones to more flexible ones. Each element
has a certain degree of independence from other
elements. However, development, description and
usage elements are not completely independent. For
instance, if chosen approach to EAM implies
implementing roadmaps than these roadmaps should
be properly developed and described.

Companies choosing more rigid and heavyweight
options for each element implement the traditional
approach to EAM advocated by Bernard [2], Spewak
and Hill [6] and other authors [5, 7, 8, 44]. They
follow formal step-wise processes to develop EA,
document both current and future states with a huge
number of diagrams, create roadmaps and then
implement them. Companies choosing more flexible
and lightweight options for each element implement
the DYA approach to EAM advocated by Wagter et
al. [16]. They update EA only when it is necessary
without following any formal processes, describe
current state with a number of simple principles and
prepare project-start architectures for emerging
projects. Companies choosing moderate options for
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each element implement the approach to EAM
similar to the MIT approach described by Ross et al.
[15]. However, many companies [12-14, 46, 47]
chose different combinations of options for each
element and implement their own unique approaches
to EAM.

5. Related works

Many papers related to EA were published since
its appearance as an established academic topic [1].
Unsurprisingly, many authors [1, 23, 26, 27, 48-52]
aimed to consolidate EA research or analyze its
current state. Therefore, it is necessary to discuss
how the consolidated view of EAM (see Figure 1)
based on the three approaches to EAM (Traditional,
MIT and DYA) is related to the previous works
intended to analyze or consolidate EA research.

Firstly, several authors [1, 23, 27, 48, 51] aimed
to consolidate EA  research with formal
comprehensive EA literature reviews. The issues
addressed in these reviews include topics,
communities and reference disciplines of EA
publications [48], language communities of EA



research [51], theory types and empirical validity of
EA publications [27], origins and geographical
distribution of EA publications [23], bibliometric and
content analysis of EA publications [1]. However,
none of these reviews was specifically focused on
analyzing EAM.

Secondly, a number of authors presented EA
literature reviews focused on specific EA-related
topics: benefits of using EA [3], EA principles [53,
54], EA and strategic change [55] and some other
topics [56, 57]. However, none of these reviews
addressed EAM.

Thirdly, Lapalme [26] analyzed EA research and
identified the three different schools of thought on
EA: Enterprise IT  Architecting, Enterprise
Integrating and Enterprise Ecological Adaptation.
However, as he posited, these three schools represent
only the ways of thinking about EA rather than the
ways of doing EA. Therefore, his taxonomy describes
only the three different systems of beliefs about EA
rather than different ways to organize EAM. All the
identified approaches to EAM belong to Enterprise
IT Architecting school of thought because they were
either allocated to it by Lapalme [5, 6, 15] or
arguably fall under a school’s description [16].

Forthly, many authors [49, 50, 52] describe or
analyze the current state of EA research through
comparing or analyzing existing EA frameworks. All
EA frameworks could be loosely allocated to the
three categories on the basis of their relation to the
three approaches to EAM: traditional approach
supporters,  conditional  traditional = approach
supporters and approach-independent frameworks.
The traditional approach supporters category includes
all the frameworks explicitly prescribing to organize
EAM in a traditional way, that is to document a
current state, develop a future state, prepare a
transition plan and implement it [5, 43]. The
conditional traditional approach supporters category
includes all the frameworks which, though do not
describe the whole approach to EAM in detail,
describe various elements of EAM which correlate
only with the traditional approach to EAM, for
instance, creation and relying on an extensive
detailed documentation or a formal step-wise
architecture development process [58, 59]. Approach-
independent frameworks provide only a structure for
EA artifacts but do not describe any elements of
EAM at all, therefore, could be potentially used in all
approaches to EAM [60].

The described relationship between the three
approaches to EAM, the three schools of thought on
EA and several popular EA frameworks is illustrated
graphically on Figure 2.
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Figure 2. Approaches to EAM, schools of
thought on EA and EA frameworks

Three Schools of Thought on EA

School of Enterprise IT Architecting

Traditional MIT DYA
Approach Approach Approach
to EAM to EAM to EAM

| DoDAF |

bt e
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I 1 [T

School of Enterprise Integrating

School of Enterprise Ecological Adaptation

6. Implications for theory and practice

The consolidated view of EAM (see Figure 1) has
important implications for both EA theory and
practice. From the theoretical point of view, the
consolidated view of EAM clearly demonstrates that
EAM does not always include step-wise development
processes, transition plans, current and future states.
This circumstance is often ignored by EA researchers
[17-21] who take the traditional step-wise approach
to EAM as a reference model of EAM for their
research presuming that this approach is the only
possible one. Taking into account the variety of
possible approaches to EAM demonstrated by the
consolidated view of EAM, their research can be
considered as questionable because its underlying
presumption is false.

From the practical point of view, the consolidated
view of EAM demonstrates that many different
approaches to EAM are available for organizations to
choose from instead of blindly following the
traditional heavyweight approach to EAM often
leading to severe problems [22]. The consolidated
view of EAM demonstrates that there is no one
“right” solution and explains the various possible
options for different elements of EAM (development,
description and usage). It can help EA practitioners to
establish more pragmatic approaches to EAM in their
organizations suitable for their unique environments.



7. Directions for future research

As we have already discussed above, the
consolidated view of EAM (see Figure 1)
demonstrates that the traditional step-wise approach
to EAM cannot be used as a reference model of EAM
in EA research because it is only the one of many
possible approaches to EAM used in organizations.
However, no models explaining EAM in a general
case were proposed in literature. Therefore, we do
not have any reference models of EAM to base the
future research on. We argue that the development of
a meaningful generic model of EAM which can be
used to represent EAM in all possible cases can make
a valuable contribution to EA theory and call for a
development of such a model.

In order to develop a generic reference model of
EAM, it is necessary to study EAM in real companies
and distinguish common patterns among different
possible variations of EAM. These patterns, if
discovered, can be used as a basis for development of
a generic model of EAM. This model, after being
developed, can serve as a sound basis for the future
research in EA.

8. Conclusion

In this paper we tried to consolidate EAM
research and summarize what we know about EA and
EAM. Firstly, we explained why many popular
existing definitions of EA seem unreasonable taking
into account all the information we know about EA
practice today. We formulated the three rules which a
definition of EA should satisfy in order to become
commonly accepted and presented a possible
reasonable definition of EA satisfying these rules.
Secondly, we reviewed and analyzed all the
approaches to EAM described in literature and
presented a consolidated view of EAM demonstrating
what we know about it (see Figure 1). Our
consolidated view of EAM clearly shows that EAM
can be very different and, contrary to the popular
opinion, does not always include documenting both
current and future states, developing and
implementing transition plans.

After presenting the consolidated view of EAM
we discussed how it is related to other numerous
attempts to consolidate EA research and explained its
relationship to EA frameworks and to the three
schools of thought on EA proposed by Lapalme [26].
Then we discussed the implications of the
consolidated view of EAM for EA theory and
practice. For EA theory, we showed that a step-wise
traditional approach to EAM cannot be used as a
reference model of EAM because it is only the one of
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many possible approaches to EAM and is often not
used in practice. For EA practice, we showed the EA
practitioners are not limited to the traditional
heavyweight approach to EAM but have a wide
variety of possible approaches to EAM to choose
from and showed the possible options for different
elements of EAM (development, description and
usage).

Since a generic reference model of EAM able to
describe EAM in all possible variations does not
exist, we called for a development of such a model
and discussed how it can be developed. This model,
after being developed, can serve as a sound basis for
the future research in EA.
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