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Editor’s Corner
By John Gotze

| am pleased to present you with this double-issue of
JEA with eight solid articles.

The Architect in the Spotlight is Niels Rishede Terkelsen
from the Danish Ministry of Science, Innovation, and
Higher Education.

Eetu Niemi investigates what a variety of EA
stakeholders think about quality attributes for Enterprise
Architecture processes.

John Chi-Zong Wu presents the Complex Adaptive
Architecture Method to architect an organic enterprise.

Janne J. Korhonen and Jouko Poutanen propose that
architectural work in an enterprise be divided into three
distinct yet interlinked architectures: Technical, Socio-
Technical, and Ecosystemic.

Brian H. Cameron and Eric McMillan present two survey-
based research studies: one about valuation and metrics
in Enterprise Architecture, and one about trends in
Enterprise Architecture frameworks.

| am also pleased to present you with not just one, but
three, case studies.

Through a case study, Thomas Mowbray and Taiwan
Allen discuss how to extract value from integrated
repository and best practice EA methods.

Mark Dale uses a case study to discuss Enterprise
Architecture implementation governance problems.

In the third case study, Ahsan Rauf highlights how Dubai
Customs decided on building a sound Enterprise
Architecture to help them achieve their business goals.

CALL FOR CASES AND PRACTITIONERS’ ADVICE

Please consider sharing your story and ideas with the
Enterprise Architecture community. Whether a case
study or just sharing some experience, or a full
referenced paper, do submit a paper for JEA. Read
more on https://www.globalaea.org/journal.

JEA offers ten (10) AEA CPD (Continuing Professional
Development) credits for accepted submissions (full
papers, cases, practitioners’ advice).

JEA ARCHIVES

All published numbers are available for (members)
download at https://www.globalaea.org/journal.

ABOUT THE EDITOR

Dr. John Ggtze is program manager at the IT University
of Copenhagen and lecturer at Copenhagen Business
School. He is also CEO of EA Fellows, and runs
Carnegie Mellon University’s EA Certification program in
Europe. He can be reached on john@gotzespace.dk.
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Architect in the Spotlight

Niels Rishede Terkelsen

PLEASE INTRODUCE YOURSELF

| am the department-wide Enterprise Architect in the
Danish Ministry of Science, Innovation, and Higher
Education. | have held this position for around three
years, but | have been working in the Ministry for 17
years, holding various management or advisory
positions in the areas of communication, IT operations,
IT project management, and IT strategy.

My educational background is agricultural science and
communication, and | worked in agriculture — mostly
dairy farming — for 11 years before joining the Ministry
and started following the IT path. Now you may ask,
what has dairy farming in common with Enterprise
Architecture? Apparently not much, but still my function
in both areas has always been bridging. In agriculture |
was bridging science and practice. In Enterprise
Architecture | am bridging IT and business. | wouldn’t
say that one is easier than the other, but in both cases
it’s very much about communication.

HOW DID YOU BECOME INVOLVED WITH
ENTERPRISE ARCHITECTURE?

The Danish Government's EA model, OIOEA, was
developed in the National IT and Telecom Agency in the
early 2000s. Working as an IT professional in the
Ministry that was housing the National IT and Telecom
Agency, | was obliged to take our own medicine. In the
beginning it was a bitter pill to swallow — hard to
understand, and even harder to communicate — but after
some years, | finally saw the light, and now | am
dedicated.

WHAT IS THE GREATEST CHALLENGE FACING
ENTERPRISE ARCHITECTURE TODAY?

| believe that EA has left the “trough of disillusionment”
in the “hype cycle” — and is somewhere on the “slope of
enlightenment”. So | am very confident about the future
for EA as a discipline. The greatest day-to-day challenge
facing Enterprise Architecture from my point of view is to
find ways to support innovation in the business. We are
quite well off in helping business to succeed with their
more traditional IT projects and creating coherency in
general — but in these financially hard times worldwide,
we need to find ways to be partners to the business in
their struggle to realize the necessary change of
paradigm.

© Journal of Enterprise Architecture — February 2013

Actually, | am afraid that Enterprise Architects most of all
are regarded as barriers to innovation, because of our
affection for processes, standardization, best practices,
and documentation. So it is also a challenge to our
image.

WHAT IS THE NEXT BIG THING IN ENTERPRISE
ARCHITECTURE?

We have realized that EA needs to be dynamic and
agile. The next big thing must be to act dynamic and
agile ... ©

WHAT IS IT LIKE BEING AN ENTERPRISE
ARCHITECT?

A great part of the work as an Enterprise Architect is to
communicate, spreading and sharing knowledge across
the borders of the different business units and even
between enterprises — at least when you are working in
governmental organizations.

Furthermore, if you’re an experienced IT professional,
you get lots of opportunities to utilize all aspects of your
experience. On the same day at work, you can be
struggling with governance models and strategy
formulation at one meeting, and at the next it might be
data modeling, business case calculations, or
performance problems.

It can seem fragmented, but | see it as a holistic
approach, which is both challenging and inspiring.

WHAT WAS YOUR FAVORITE ENTERPRISE
ARCHITECTURE EXPERIENCE?

My favorite experience is seeing my inputs being
understood, acknowledged, and followed and create
value in the business — no matter what scale.

| am a strong believer in the principles of project-start
architecture and “project-by-project” EA, and love to visit
new projects and help them doing the right things right. |
recently helped to create a general EA Checklist which
has now become a government-wide recommendation.

In October, | was invited to Greenland to run a workshop
where we used the checklist on the biggest government
IT initiative in Greenland’s history. | was very pleased to
learn that the checklist approach had valuable impact on
the project and its stakeholders. The checklist is a very
simple and practical tool to identify and get hold of
difficult EA challenges.



WHAT WOULD YOU SAY TO SOMEONE
CONSIDERING MAKING EA THEIR CAREER AREA?
(AND TO SOMEONE HAVING AN EA CAREER?)

First of all, my experience is that the business as well as
your IT colleagues expect you to be more or less IT-
omnipotent, so it is definitely an advantage to be
somewhat experienced or at least familiar with the
challenges in both IT operations and IT development.

So, apart from EA competencies, | recommend that you
get some skills in both areas. It will in any case be an
advantage in your daily EA-practice.

If you have a been working in IT up until now, you have
to realize that going into Enterprise Architecture means
leaving your home ground. When you attend meetings in
the business units, you will probably be looked upon as
a visitor, not from outer space, but somewhere
thereabout —that is IT.

Being a guest, you are the one who has to make the
biggest effort to understand and to be understood.

And always keep in mind that you might be wrong, when
you are communicating with the business. Be humble,
and keep asking and listening.

The EA discipline has spent some decades creating its
own logic, and | think it has succeeded. But you must
always remember that different businesses also each
have their own logic — and it can sometimes be difficult
to find common ground. You have to meet the business
in their backyard — because that's where the value has
to be created.

This section aims to bring recognition to a variety of
contributors to the Enterprise Architecture (EA) field —
from early pioneers, to current practitioners beginning
their careers, to experts from other fields that influence
EA — and is intended to show the rich diversity of
backgrounds and views that the EA community enjoys.

© Journal of Enterprise Architecture — February 2013



AEX

Association of
Enterprise Architects

Visit the AEA website at www.globalaea.org

About Partners Membership Communities Professional Development MNews & Events Resources

AEA

LOGIN HERE

Join here

NEWS

AEA reaches almost 29,000
members worldwidel

New Chapters launched In
Europe, Latin America and the
ust

AEA MN Chapter Event on
January 25th has over 110
attendees with Jeanne Ross
presenting on "Architecting for
Business Agility: A Report on the
Journey™

AEA members can register for the
Open Group Sydney conference
April 15-18th at the Affiliate rate using
the following code:CUARCE

AEA Journal

Members of the Association can get
allissues of the AEA Journal here.
(You will need to be logged in to gain
ACCEBSS.)

EVENTS

Call for Papers

The Journal of Enterprise Architecture is accepting article submissions for its future issues. Research and best practice
articles are sought on Enterprise Architecture-related topics, including:

¢ Case Studies, Configuration Management, Culture, Documentation
e Evaluation, Frameworks, Governance, Implementation, Maintenance
e Methodologies, Taxonomies, Theory, Training, Tools, Use, Value
The annual cycle includes four numbers. Deadlines for final submissions are three months prior to publication:

Issue
February
May
August
November

Due Date
November 1
February 1
May 1
August 1

Association of & Mamber Log In oodlc v p
Enterprise Architects

Cus:

The definitive organization for
Enterprise Architect professionals.

Whatever level of membership you hold, we will enhance 'f';ur career ... and, on /

behalf of both members and pariners, will actively promote the status of the profession.

Find out how you can qualify for membership L5 % I."
I: /
What's New? Twitter Feed

Visit AEA Twitter Account

What's New?

AEA Journal: August 2012 Issue now available Id
The August issue of the AEA Journal is now '
available to all members (log in required). Members can also
download past issues.

The Open Group Conferences India
Mumbai, India February 18-19, 2013

How Does Enterprise Architecture (EA) Transform an
Enterprise?

Speakers include: K Ananth Krishnan, CTO, TCS, Dr. Pallab
Saha, Institute of Systems Science, National University of
Singapore, Ram Kumar, Group CTO, Insurance Australia
Group, Nabarun Sengupta, Chief Architect, Cognizant, Dr.
Kannan M Moudgalya, Professor, IIT Mumbai & Member,
Education through ICT

Mumbai Agenda and registration

Mew Delhl, India February 21-22, 2013

Please send articles to the JEA Editor at journal.submissions@globalaea.org.

Author submission guidelines can be found on the JEA website at https://www.globalaea.org/journal.

© Journal of Enterprise Architecture — February 2013



Article

Quality Attributes for Enterprise Architecture Processes

By Eetu Niemi

Abstract

Enterprise Architecture (EA) is created, maintained, and managed through EA processes. While the quality of these
processes is perceived to ultimately impact the realization of benefits from the EA approach, it has been considered in
relatively few studies. Specific aspects of EA processes such as EA frameworks have been extensively studied, but there
is no common understanding of the attributes that make up EA processes of high quality. In this exploratory case study,
data from 14 themed interviews of EA stakeholders is utilized to identify 15 quality attributes for EA processes. These are
then supplemented and validated by comparison to the hitherto existing state of research. The results provide a
comprehensive framework for understanding EA process quality. They can be used to identify areas for development and
define metrics for further improvement of the EA practice, and as a basis for further research.

Keywords

Enterprise Architecture, Quality, Process, Planning, Governance, Documentation, Management

INTRODUCTION

Enterprise Architecture (EA) processes comprise all of
the processes and supporting infrastructure required for
planning, documenting, and governing EA. Also
conceptualized as EA Management (EAM), the
processes enable setting the direction of the EA target
state, creating and maintaining EA documentation, and
ensuring the intended guiding effect of EA on the
organization’s development initiatives (Lange 2012; van
der Raadt and van Vliet 2008). EA processes also
encompass tools and methodologies required for
supporting the processes, and are enabled by
organizational factors such as human and financial
resources (Lange 2012; van der Raadt and van Vliet
2008).

Even though the quality of EA processes is perceived to
directly affect the quality of EA products such as
architectural models (Tamm et al. 2011a), and even
ultimately impact the realization of organizational
benefits from the EA approach (Foorthuis et al. 2010;
Tamm et al. 2011a), it has not been extensively studied.
As yet, a comprehensive reference model for EA
process quality does not exist (Lange 2012). Rather,
researchers have either turned their attention to specific
aspects of EA processes, such as EA frameworks and
modeling technicalities (Schdéenherr 2009; Ylimaki
2006), or studied EA quality on a high level (Lange
2012).

Within the latter, the focus has been on maturity models
(e.g., Ylimaki 2007) and Critical Success Factors (CSFs)
(e.g., Ylimaki 2006). Maturity models provide an
approach developed especially for US government
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agencies for rating organizations’ EA capabilities on a
high level. Also, CSFs identify factors that are perceived
to have an effect on EA quality and success. Even
though both of these approaches suggest high-level
factors argued to impact EA quality, they do not
differentiate factors related to EA processes from ones
related to the other aspects of EA, such as EA products,
or even the organizational context (e.g., Ylimaki 2006).
Also, other studies have exhibited similar challenges in
clearly distinguishing the EA process quality dimension
(e.g., Aier et al. 2011; Tamm et al. 2011b).

This gap in existing research motivates the study.
Identifying the attributes that constitute high-quality EA
processes is not only important for finding areas of
improvement in the EA practice, but also in defining
detailed performance metrics for EA operations
(Hadmalainen and Karkkainen 2008). These in turn can
be utilized to assure the quality, direction, and desired
effects of EA (Lagerstrom et al. 2011; Ylimaki 2006).

This article aims to create a comprehensive picture of
EA process quality by answering the following research
question: What are the quality attributes of EA
processes? By following the exploratory single case
study approach and utilizing data from 14 themed
interviews of EA stakeholders in a large Finnish public
sector organization, it attempts to identify the attributes
that make up high-quality EA processes. The findings
are supplemented and validated by comparison to
relevant literature.

BACKGROUND AND RELATED WORK

EA encompasses (1) products such as architecture
models, principles, and other documentation, providing a

© Journal of Enterprise Architecture — February 2013



high-level abstraction of the organization, and (2)
processes for creating and maintaining these products
and governing their use in the organization (Lange 2012;
van der Raadt and van Vliet 2008; Tamm et al. 2011a).
Also EA services such as architectural support and
formal architecture reviews can be offered to facilitate
EA product utilization (Lange 2012; van der Raadt and
van Vliet 2008), referring to the interface of relevant EA
processes towards recipient stakeholders. EA has
myriad organizational stakeholders, ranging from
architects to development projects and the top
management (Niemi 2007).

EA Processes

The ongoing planning, documentation, and governance
of EA is realized through EA processes. These support
the following three activities:

e EA planning encompassing decision-making on the
direction of the EA target state

e EA documentation by creating new EA products
and maintaining the existing ones

e EA governance used to ensure the intended
guiding effect of EA on development activities
(Lange 2012; van der Raadt and van Vliet 2008)

EA processes also encompass the supporting
infrastructure, including tools and methodologies, and
required organizational factors (Lange 2012; van der
Raadt and van Vliet 2008). These aspects of EA
processes are depicted in Figure 1 and further described
in Table 1.

EA Planning EA Documentation EA Governance

| Process support

| Organization

Figure 1: EA Process Aspects

The quality of EA processes has been suggested to
have a profound effect on the success of EA. While
quality management typically considers the quality of a
process and its output as causally linked (ISO/IEC
2001), in the EA context the EA planning process quality
not only determines EA product quality, but also directly
contributes to the realization of benefits from EA (Aier et
al. 2011; Tamm et al. 2011a). EA process quality also
builds a culture favorable for EA use, ultimately also
affecting the realization of benefits from EA (Lange
2012).

© Journal of Enterprise Architecture — February 2013

Table 1: EA Process Aspect Descriptions

Aspect Description Sources

EA Planning An iterative process for Pulkkinen
decision-making on the 2006; van der
direction of the EA target state, |[Raadt and
using EA products as source |van Vliet
material. Planning is a 2008; Tamm
participatory process between |et al. 2011a
architects and other EA
stakeholders across the
organization. It is carried out
on all abstraction levels of EA
(such as EA, line-of-business
architecture and
project/program architecture).

EA Document- |Process responsible for van der

ation embedding the results of EA  |Raadt and
planning into new and existing |van Vliet

EA products. It includes the 2008; Ylimaki
creation of new products and {2006

the maintenance of existing
ones.

EA Governance |Process responsible for Lange 2012;
ensuring that individual van der
development projects adhere |Raadt and
to relevant EA products. This |van Vliet
includes guidance for projects {2008

in conforming to the EA
products, and monitoring the
conformance of the project to
these products.

Process Support |The tools, methodologies, and |Lange 2012;
frameworks used to support Lim et al.
EA processes. These include (2009

at least an EA framework and
various modeling tools. The EA
framework describes the
conceptual structure of the EA
description and provides
guidelines for EA planning and
governance.

Organization Supporting organizational Lange 2012;
structures, decision-making van der
bodies, policies, and resources |Raadt and
required for EA processes. van Vliet

2008

EA Process Quality

Although quality is characterized by numerous
definitions and models, these in general define quality as
the ability of something to satisfy stakeholder needs or
fitness for a specific purpose (e.g., Juran and Godfrey
2000). For example, the ISO 9000 set of standards
defines quality as: “the degree to which a set of inherent
characteristics fulfills requirements” (ISO 2005). To
enable the management of quality, the concept of quality

9
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characteristics or attributes has been introduced to
provide a basis for defining detailed process quality
measures. These are to a large extent process-specific;
for example, attributes or measures have been defined
for software products (ISO/IEC 2001), systems
development (Rai and Al-Hindi 2000), and IS services
(Pitt et al. 1995). Only generic measures such as
resource utilization, volume of output, cycle time, costs
of operation, and number of errors characterize the
quality of most processes. This calls for further defining
EA processes and their quality attributes.

As yet, no frameworks for EA process quality have been
proposed (Lange 2012). Prior conceptions of EA process
quality are also somewhat indefinite: several authors mix
EA process attributes with other EA quality attributes,
such as those characterizing EA products and services,
their utilization, or even the organizational context (e.g.,
Aier et al. 2011; Tamm et al. 2011b; Ylimaki 2006). To
clearly distinguish the quality of EA processes from the
other aspects of EA, EA process quality is defined as the
extent EA processes satisfy the EA stakeholders’ needs.
EA process quality attributes then define the
characteristics of EA processes that make up their
overall quality.

Nonetheless, several authors have suggested attributes
that are important for the proper functioning of the EA
processes or the success of EA. Potential EA process
quality attributes are included in both EA CSFs, referring
to factors impacting EA quality and success (e.g.,
Ylimaki 2006), and EA maturity models, an approach
attempting to assess the quality of the organization’s EA
capability on a high level (e.g., Ylimaki 2007). Also,
measures proposed for different aspects of EA either
include or consist of attributes indicating EA process
quality or maturity. Especially business alignment,
stakeholder involvement, adequate resources, clear
definition of processes and roles, formalized project
governance, and evaluation of EA processes and
products have been identified as attributes having an
impact on the success of EA (e.g., Aier et al. 2011;
Foorthuis et al. 2010; Lagerstréom et al. 2011).

Most of the attributes identified in the literature can be
categorized by the identified EA process aspects with
regard to which process they especially relate. For
example, taking into account the business strategies and
requirements, and involving business stakeholders in the
EA processes (i.e., business alignment) are especially
important in the EA planning process (Tamm et al.
2011b; Ylimaki 2006). The EA process quality attributes
identified in the literature and categorized by the EA
process aspects are presented in Table 2.

10

Table 2: EA Process Quality Attributes Identified in the
Literature

Source
> n|ic|c|d <
8|8 |2|8|5
[0) = (0] «Q Q:
eLIs|agl|le |3 |%
o (S |IN0 |3
C 7] O: o — N
vie 35|28
o~ N |~ >
B R
SN o
o | S
Quality Attribute =
Common to all Processes
Clear scope and purpose ° °
Appropriate management ° ° .
practices
Alignment with other governance
. . [} [ ] [ )
and planning functions
EA Planning
Alignment with business ‘ ) ‘ ° ‘ | ° | ° ‘ °
EA Documentation
Appropriate documentation ° ° .l
practices
EA Governance
Appropriate governance o o
mechanisms
Effective program and project ol o
management
Process Support
Adequate EA tool support [ ° .
Adequate EA framework o | o °
Adequate support documentation oo | e
Organization
Auvailability of human resources oo |0 |0
Availability of monetary resources oo |e |
Extent of skills and experience ) oo | e
Auvailability of training ° °
Organizational culture o | o

RESEARCH METHODOLOGY

The research problem was approached with an
exploratory single case study approach (Yin 2009). The
study took place in a large Finnish public sector
organization, which has undertaken EA work for over
five years. It has an established EA team, which is
organized in a semi-centralized, federated manner. A
proprietary EA tool and an established framework are
also utilized. EA work is carried out on multiple levels,

© Journal of Enterprise Architecture — February 2013



including EA, reference architecture, line-of-business
architecture, project/program architecture, and
implementation architecture.

The empirical data was collected in 14 semi-structured
themed interviews. The interviewees were hand-picked
from the centralized EA team, from all main business
units, and from projects. Initially, five interviewees were
identified as a part of a separate EA survey. Then

Table 3: Interviewees and their Characteristics

AEX

Assoc n of
Enterprise Architects

snowball sampling was used to identify the rest of the
respondents, and data collection continued until
theoretical saturation was considered to have been
reached (Paré 2004). Table 3 presents the interviewees
and their characteristics. Each interviewee is classified in
terms of the EA process aspect to which the interviewee
predominantly relates.

Interviewee Work Role EA Process Aspect Level Team
Architect A Technical-Functional Architect EA Governance LoB Central
Architect B Domain Architect EA Governance EA Central
Specialist C EA Framework Specialist EA Governance LoB Central
Specialist D Lifecycle Management Specialist Process Support LoB Decentralized
Project Manager E Project Manager EA Planning Project N/A

Line Manager F Line Manager, specialist in project EA Planning Project Decentralized
ClOG Head of Information Systems Organization LoB Decentralized
Project Manager H Project Manager EA Planning Project N/A
Development Manager |  |Development Manager EA Planning/EA Governance EA Central
Architect J Technical Architect EA Governance LoB Central
Program Manager K Program Manager EA Planning Project N/A

Project Manager L Project Manager EA Planning Project N/A

Architect M Functional Architect EA Documentation LoB Central
Architect N Architect EA Documentation LoB Central

The themes included the quality, use, user satisfaction,
and benefits of EA products and services (Niemi and
Pekkola 2009). Following the narrative interview method
(Jovchelovitch and Bauer 2000), each theme was
approached by first requesting a concrete example and
then breaking it down with clarifying questions. The
interviews were conducted between October 2011 and
January 2012, and lasted on average 57 minutes. The
interviews were audio-recorded and transcribed, and
during each interview detailed notes were taken. All
interviews, except one, were conducted by phone.

The interviews were analyzed utilizing the grounded
theory methodology (Urquhart et al. 2010). The data was
first coded using the themes in the research instrument
as dimensions. Next, the data referring to EA processes
was identified and categorized on the basis of whether it
described factors contributing to EA product quality or to
EA benefits. After iteratively describing the identified
factors and correlating them to relevant literature, a draft
version of the paper was sent to a key individual from
the case organization for review.

© Journal of Enterprise Architecture — February 2013

IDENTIFYING EA PROCESS QUALITY ATTRIBUTES

15 EA process quality attributes were identified from the
interview data. These attributes are described and
reflected to literature in the following. Each of the
attributes is categorized by a specific EA process
aspect. The categorization is based on the context in
which the attribute was specifically referred to by the
interviewee(s).

Common to all Processes

Clear Scope and Purpose: While the interviewees agreed
that clear scope and goals should be set for EA, also
literature suggests that the areas where EA is applied
should be clearly defined, and cover both business and
IT (Lange 2012; Ylimaki 2006). A domain architect
stressed the importance of common approval of the
scope and purpose [Architect B]. Also all EA products
and services should have a defined purpose. The
importance of long-term approach in EA planning was
highlighted by a functional architect [Architect M]. Among
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others, clear goals are crucial for the measurement of
EA (Hamalainen and Karkkainen 2008).

Appropriate Management Practices: The appropriateness
and effectiveness of management practices related to
EA processes was perceived critical by the interviewees.
Especially careful planning and clear definition of
processes (Aier et al. 2011; Lagerstrom et al. 2011;
Ylimaki 2006), and systematic EA-related
communication covering all relevant channels and
stakeholders  (Ylimaki 2006) are emphasized.
Additionally, the evaluation of the quality and the impacts
of EA processes and products has been considered
important (Hamalainen and Karkkainen 2008; Ylimaki
2006). In the case organization, the importance of
continuous benchmarking was stressed: “to compare if
we really carry out [EA work] soundly ... and how other
organizations utilize their [EA] descriptions and what
they have learned from it” [Architect N]. Ongoing
improvement of the EA capability was also considered
important.

Alignment with Other Governance and Planning
Functions: Integrating EA planning and governance
seamlessly with other organizational functions such as
strategic planning, project planning, project steering,
project portfolio management, and IT governance was
seen as crucial, as also proposed in the literature (Aier
et al. 2011; Lange 2012). A development manager
suggested that the mechanisms should be integrated in
parallel, and the overlap of different mechanisms should
be minimized [Development Manager I].

Forcing projects and programs to produce similar
information in different formats for different governance
mechanisms was seen as especially problematic. As
summed up by a project manager: “if for every
[governance mechanism] you consider the same things
over and over again, the motivation to do so may start to
waver a little when you finally have reached EA
governance” [Project Manager E].

Cooperation within the EA Team: Both formal and
informal mutual cooperation of architects was perceived
important by the interviewees. It was suggested that
architects should form a close community, even above
possible line and project responsibilities. This “on the
one hand characterizes the working community, and on
the other hand the existing work priorities” [Architect B].
Cooperation was also highlighted in the context of EA
product and service cohesion and availability. The
frequency of cooperation should be “daily, at least
weekly” [Architect B].

Routinization of EA Work: EA planning, documentation,
and governance should be perceived as part of day-to-
day work, similar to the other overarching disciplines
such as information security. This was highlighted by a
functional architect, even suggesting that “EA should be
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perceived as an overarching capability embedded in all
planning and management” [Architect M]. This was
perceived to lower the perceived workload from EA
governance, especially on the project level.

EA Planning

Alignment with Business: It was perceived that EA
planning should be tightly aligned with organizational
strategy and business plans to actually be usable in
guiding organizational development, and ultimately
enable the realization of desired benefits (Lange 2012;
Ylimaki 2006). The participation of stakeholders,
especially top management, in the EA processes has
been considered important in ensuring this alignment
(Foorthuis et al. 2010; Ylimaki 2006). The participation of
business stakeholders across lines of business was
highlighted also by the interviewees. A project manager
suggested unifying the language of EA and business as
a way to enhance this participation [Project Manager E].

Another project manager perceived EA-business
alignment as a two-way relationship: while EA planning
should not be conducted in an “ivory tower” (as also
suggested numerous times in the literature), neither
should business planning be carried out without
consulting the EA team [Project Manager H]. Also the
EA documentation process should support stakeholder
participation by the production of intermediate
deliverables for feedback and discussion (Tamm et al.
2011b).

EA-business alignment in the planning process was
considered critical especially for the quality of resulting
EA products. In an example disclosed by a line-of-
business architect, a particular EA view was created
utilizing mainly existing documentation as source,
without consulting the business owners of the modeled
objects [Architect A]. As a result, he considered the view
to exhibit poor quality.

EA Documentation

Appropriate Documentation Practices: When working with
a repository-based EA tool, it is important to maintain the
coherence of the repository. According to a functional
architect: “if one does not understand the vulnerability of
elements, one can cause a lot of destruction in five
minutes by inconsiderate use [of the EA tool]” [Architect
M]. The architect even suggested centralizing EA tool
use to the EA team if required modeling skills on the
project level are insufficient. The same tool should also
be consistently used for all EA modeling purposes. A
domain architect considered that: “it is quite difficult to
harmonize [newly created EA models] with the existing
ones if they have been created with a different tool”
[Architect B].
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Maintaining repository coherence requires integrating
new models to the existing ones, at the same time
avoiding creating duplicate entities and unconnected
models. To enable report-generation from the models, all
required links should be modeled and metadata filled. In
the literature, the clear definition of documentation
processes (Lagerstrom et al. 2011), traceability of
architectural decisions and requirements, clear
ownership of products (Ylimaki 2006), and proper scope-
detail-cost balance of EA products (Tamm et al. 2011b)
have also been mentioned.

EA Governance

Appropriate governance mechanisms: While formalized
project governance through project architecture reviews
has been emphasized in the literature (Foorthuis et al.
2010; Lange 2012), it was not perceived particularly
important by the interviewees. Instead, they emphasized
the importance of providing support for project
architecture planning (Foorthuis et al. 2010; Lange
2012), also contributing to the EA conformance of the
project. A line-of-business architect even suggested
providing a full-time project architect [Architect N].

Emphasizing formal architecture reviews in project
governance was perceived to cause projects and
programs to create the project architecture
documentation just for the sake of passing the review,
causing dissatisfaction towards EA, and not contributing
to benefits on the project level. As summed up by an
interviewee: “[EA planning] should be considered as a
natural part of [project or program] planning. If it is
considered as work carried out after the plans have
already been put on paper, a specialist drawing the
formal descriptions from them, it is quite hard to get
benefits from it” [Specialist C].

Process Support

Adequate EA Tool Support: The availability of a
repository-based EA modeling tool was perceived
important by the interviewees. Also, literature highlights
that tool support should be adequate for all EA planning,
documentation, and governance needs (Lange 2012;
Ylimaki 2006). Especially ease-of-use, functionality, and
appearance of the models were mentioned as important
EA tool quality factors by the interviewees.

Particularly modeling of inter-relationships, reporting
functionalities, and meta-model customization features
were suggested as preferred functionalities. The
appearance of the models should be adequate for
directly utilizing them in presentations. The tool should
be available to everyone requiring its capabilities, and
sufficient technical support services should be at hand.
The tool capabilities offered to different user groups
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should also be customizable. While “... inexpert users
should be kept as far as possible [from the EA tool], it
should be able to produce content in report format for
line users such as business users, and project and
program managers” [Development Manager J].

Adequate EA Framework: It was perceived that EA work
should be guided by a mutually accepted framework, as
also suggested in the literature (e.g., Lagerstrom et al.
2011; Ylimaki 2006). While the framework should be
sufficiently extensive to be able to meet stakeholder
needs both in terms of covered domains (horizontal) and
levels of detail (vertical), it should not be overly
burdensome to use. This notion was emphasized by an
architect: “we should have it clear in mind how we
benefit from [the EA framework], what we are trying to
achieve, so that we do not create EA descriptions just for
their own sake” [Architect M]. Another interviewee
suggested that: “[the EA team] should continuously
evaluate the usability of the framework” [Specialist C] to
reflect the latest academic and industry insight. This was
perceived to increase stakeholder acceptance of the
framework.

Adequate Support Documentation: Availability of clear
guidelines, instructions, and templates for EA work was
seen as important to the quality of EA work. This support
documentation should encompass all hierarchy levels,
including projects and external suppliers. According to a
line-of-business architect, this is especially important in
avoiding duplicate work associated with modifying
supplier-created EA models to the required format: “in an
optimal situation, we receive finished EA models from
the supplier and only need to import them [to the EA
tool]” [Architect M].

Organization

Availability of Human Resources: Availability of personnel
was referred to numerous times in the interviews as a
critical attribute. Not only should the EA team headcount
be sufficient, but to allow the team members to
concentrate on EA work their roles should be clearly
distinguished from project and line-of-business roles,
and be full-time. The possibility of using consultant
resources was also seen important in particularly
technical areas and carrying out EA modeling. While
these views have also been disclosed in the literature
(e.g., Tamm et al. 2011b; Ylimaki 2006), the discrepancy
between role definitions and reality was especially
highlighted by the interviewees. It is not sufficient to
merely have clear role definitions, if these are not
realized in practice.

Availability of Monetary Resources: Obviously, available
funding was perceived to have a large impact on EA
work, as also suggested in the literature (e.g., Lange
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2012; Ylimaki 2006). Also, the typical one-year
budgeting cycle was seen as problematic regarding EA,
since EA was perceived to be a long-term initiative.

Extent of Skills and Experience: It was suggested that not
only the skills of architects, but of all stakeholders
utilizing EA and participating in the EA processes are
important; especially those of the management and
project personnel (Ylimaki 2006). According to an
interviewee, this also has an effect on the quality of EA
products, since stakeholders with EA-specific knowledge
and experience participating in EA planning may better
identify and bring out factors relevant to EA planning
[Specialist D]. For maintaining the coherence of the EA
repository, EA tools skills are crucial for stakeholders
utilizing the tool. Architecture, communication and
networking skills have been perceived as especially
important in earlier studies (Aier et al. 2011; Lange
2012).

Availability of Training: Training possibilities were
perceived as important as part of skills development. In
addition to the training of architects, also training of other
stakeholders, such as project and program personnel,
was referred to. A project manager even suggested that:
“passive architecture training for program personnel
would be a very good idea” [Project Manager L]. While
architects perceived training of architecture skills
important (Lange 2012; Ylimaki 2006), some of them
also suggested providing training on business
substance.

DISCUSSION

Data from 14 EA stakeholder interviews was utilized to
identify 15 EA process quality attributes. While there is
support for nearly all of the attributes and their
categorization in the literature, there is no single source
that provides as comprehensive a view of EA process
quality attributes as the interview data. Especially the
importance of appropriate governance mechanisms,
routinization of EA work, and cooperation within the EA
team have been disregarded earlier.

The practicality of EA governance has been covered in
the literature rather superficially. The findings indicate
that EA governance should be steered more toward
practical architecture support for projects than formal
governance establishment (Foorthuis et al. 2010; Lange
2012). While some formality and enforcement is required
for EA governance to actually work, EA governance
should more emphasize the support of projects in
architecture planning and utilizing the EA products. This
can be achieved particularly by providing easily utilizable
requirements, restrictions, and standards to projects,
and facilitating the identification of inter-dependencies
with the environment.
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Another previously unidentified attribute linked to the
practicality of governance is the routinization of EA work.
While projects and programs should be supported in EA
planning, they should also consider EA work as part of
everyday project planning. This lowers the perceived
workload of EA on the project level, potentially building
up a culture favorable for EA.

Surprisingly, the importance of teaming-up and
cooperation of the EA team has not before been
explicitly referred to as an EA process quality attribute.
Still, it was considered important that the EA team forms
a tight-knit community and considers themselves as
architects above possible line-of-business and project
responsibilities. This contributes to prioritizing EA work
above others, identifying the right support persons for
EA work, and the recipients for the results of EA
planning and governance. EA team meetings involving
practical problem-solving as a team were suggested as
one channel for improving cooperation.

The importance of program and project management
was not especially emphasized in the data. Still, as EA is
implemented in individual development projects, the
effectiveness of program and project management
practices has been perceived as important in the
literature (Ylimaki 2006). Also organizational culture —
encompassing factors such as attitude towards EA and
changes, trusting environment, and open communication
(Ylimaki 2006) — has been brought out to influence EA
process quality (Tamm et al. 2011b; Ylimaki 2006). Still,
in this article these are not considered as EA process
quality attributes as such, since they rather characterize
the context of the processes than the processes
themselves. However, especially the importance of
organizational culture should not be overlooked as it has
been observed to facilitate EA use (Lange 2012). Also in
the case organization, if EA was perceived to only cause
extra work and confusion in projects, they tended to
avoid requesting architectural support from the EA team,
gearing the EA work in the project towards
documentation instead of planning.

The results also provide insight on what quality attributes
are important for each of the EA process types, including
EA planning, documentation, and governance. While
alignment with business is especially important in EA
planning, the appropriateness of governance and
documentation practices influence particularly EA
governance and documentation, respectively. Several
attributes also influence all types of EA processes. Clear
scope and purpose, appropriate management practices,
alignment with other governance and planning functions,
cooperation within the EA team, and routinization of EA
work are especially important as they have an effect on
the EA processes comprehensively.
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The main limitation of this study stems from the single
case study approach. Since data from only a single case
was utilized, contextual factors may have impacted
stakeholder perceptions. Thus, further studies should
validate the findings in different contexts. Still, the results
provide a comprehensive view of EA process quality
attributes, giving EA practitioners an idea where to focus
improvement activities. The results can also be used as
a starting point for further research.

As the perception of quality is dependent on the
stakeholder in question, various stakeholders may
prioritize quality attributes differently. Because the data
provided limited justification for the weighting of the
attributes, it is suggested as a direction for further
research. For practitioners, the weighting could indicate
on which areas improvement activities should be
especially targeted. It also provides a possibility to
investigate whether the weighting of the attributes varies
in different contexts.

Detailed survey instruments can also be derived from
the identified attributes, providing a tool for internal EA
teams and EA consultants to benchmark the quality of
EA processes in organizations. Additionally, they can be
used in investigating the inter-relationships between the
attributes, initially referred to in the interview data. The
uncovered inter-relationships may then be used to
pinpoint potential dependencies and other inter-
relationships between the EA processes. Finally, the
metrics can be used to measure EA process quality and
its impact as part of a comprehensive EA measurement
framework, encompassing all aspects of EA.

CONCLUSION

This study attempted to identify the quality attributes of
EA processes. Through data from 14 themed interviews
of EA stakeholders, 15 EA process quality attributes
were identified, encompassing the aspects of EA
planning, documentation, governance, process support,
and organization. Even though the identified attributes
are to a large extent supported by literature, several
shortcomings in the existing theory base were identified.
The comprehensive framework of EA process quality
provided by the study is especially important since EA
processes as a distinct dimension have been largely
omitted in previous studies, with few exceptions. There
also does not exist a single literary source that would
cover all of the identified attributes.

As attributes that have previously received little
attention, the results emphasize the importance of
practical EA governance over formal governance
mechanisms, and routinizing EA work on the project
level. While some formal governance is presumably
required, embedding EA planning into project planning
was suggested as the preferred way of ensuring the EA
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conformance of projects. This also requires EA
governance to be aligned with the other governance and
planning functions, minimizing extra work required from
projects. Also, the significance of internal cooperation
and teaming-up within the EA team was highlighted. The
results also emphasize the importance of several EA
process quality attributes as they have an effect on all
types of EA processes, including EA planning,
documentation, and governance.

While the findings provide a basis for further research on
EA process quality, the larger context of EA processes —
realizing benefits from EA — should not be forgotten. As
there are somewhat contradictory views on how EA
process attributes interact in EA benefit realization
(Foorthuis et al. 2010; Lange 2012; Tamm et al. 2011a),
the impacts of EA process quality should be further
studied. Only this allows us to understand how EA as a
whole works in creating organizational value.
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Article

The Complex Adaptive Architecture Method

By John Chi-Zong Wu

Abstract

This article proposes a Complex Adaptive Architecture (CAA) method to architect an organic enterprise. It presents a
complicated concept in a simple 3x3 matrix bonded by three architecture theories and a three-tiered architecture
approach.

CAA recognizes that SOA and Cloud Computing is a horizontal architecture practice which cannot be accomplished with
the traditional top-down approach. The horizontal architecture consists of the discipline of learning from the experience of
others, the discipline of engineering of re-use and consolidation, and the discipline to facilitate buy-in from stakeholders.

CAA also discovers that the business community is making decisions based on influence relation rather than structural
relation. Coherence Architecture theory is based on enterprise influence modeling and coherence modeling for the
purpose of supporting enterprise strategic planning and decision-making. The Coherence Architecture consists of the
discipline of influence modeling and the discipline of analogical reasoning.

CAA embraces continuous change with a three-tiered architecture approach. The initial tier is the Notional Architecture
which serves much like a master plan in city planning. The second tier is the Segment Architecture to close the business
performance gaps due to change. The third tier is the daily Enterprise Architecture (EA) to enable an agile solution
architecture.

Keywords

Enterprise Architecture, Complex System, Organic, Adapting to Change, Horizontal Architecture, Alignment, Agility,
Coherence, Influence Model, Analogical Reasoning, Notional Architecture, Segment Architecture, Solution Architecture,

Reference Model, Reference Architecture, SOA, Cloud Computing, Security, Risk Management

INTRODUCTION

The purpose of this article is to develop a Complex
Adaptive Architecture (CAA) method as the foundation to
support the future Enterprise Architecture (EA) direction.
EA has not evolved as expected due to the lack of a
compatible architecture method to support the organic
enterprise. It is futile to architect an organic enterprise
with a simple architecture method. Enterprise is a
Complex Adaptive System (Holland 1975). It is a special
case of complex systems derived from the Cynefin
framework (Snowden 2000). Enterprise changes
continuously, much like a living ecosystem. The CAA
method supports this complex system with three
architectural theories and adapts to change with a three-
tier approach.

The author developed the CAA method from hands-on
experience over many existing EA methods such as
EAP (Spewak 1993), FEAF (US CIO Council 2001),
DoDAF (US DoD 2003), MODAF (UK 2005), the
TOGAF® Standard (The Open Group 1995), and PEAF
(Smith 2012). The author has also benefited significantly
from the Roy Roebuck’s GEM (Roebuck 1981) and Tom
Graves’ the SEMPER and SCORE (Graves 2008).
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THE 3X3 COMPLEX ADAPTIVE ARCHITECTURE
MATRIX

This article creates a 3x3 matrix as a simple
presentation of a complicated approach. The columns
describe the three architecture theories and the rows
describe the adaptive architecture, as shown in Figure 1.
The simple matrix integrates the different parts of EA
into perspective and provides a holistic view to answer
the question of “What is EA?”. It says that CAA is a
three-tier approach in adapting to change.

e The first tier is the notional architecture to align
technologies to business, identify enterprise
primitives, and model influence at the high level.

e The second tier is the practical segment
architecture to close business performance gaps by
aligning technologies to business, identify
primitives, and model influence at a specific
segment area.

e The third tier is to the daily EA to enable agile
solution architecture where the Enterprise Architect
proactively facilitates the solution architects and the
security engineers on a daily basis.
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Complex Architecture Theories
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Segment Segment Segment Segment
Architecture | Alignment SOA Coherence
Agile Solution Solution Solution
Solution Alignment SOA Coherence
Architecture

Figure 1: The 3X3 Complex Adaptive Architecture

THE COMPLEX ADAPTIVE ARCHITECTURE
THEORIES

Complex Adaptive Architecture (CAA) consists of the
vertical architecture theory, the horizontal architecture
theory, and the circular, or coherent, architecture theory,
as shown in Figure 2.

Figure 2: Three Architecture Theoretical Directions

The vertical architecture and horizontal architecture
weave together a fine fabric to support enterprise
excellence, as shown in Figure 3.

Cross-cut Business Architecture

Cross-cut process

Cross-cut Information

Cross-cut Application

Cross-cut Infrastructure

Figure 3: Vertical and Horizontal Architecture
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VERTICAL ARCHITECTURE ALIGNS TECHNOLOGY
WTH BUSINESS NEEDS

Vertical architecture theory has been the default theory,
not only in the solution architecture, but also in EA. It is
the top-down and waterfall approach to aligning
technology to business needs, as shown in Figure 4.
The vertical architecture theory essentially constitutes
today’s EA practices, having been described in all the
EA methods. There is no need to reiterate what is
already known in the EA community.

One thing to clarify is that vertical architecture is not
enterprise-wide solution architecture. It is pointless to
make a significant investment on architecting an
enterprise solution architecture blueprint if it becomes
obsolete before the ink dries. Under the context of EA,
vertical architecture is an effort to align technologies with
business needs. The purpose is to assist the business
community to take advantage of the evolution of
information technology. In a layman’s terms, it is a
matter of how to use the vehicle rather than how to build
the vehicle. On the other hand, solution architecture is
the effort to build the vehicle.

Business
Information

Applications

Infrastruc ture

Figure 4: Vertical Architecture

HORIZONTAL ARCHITECTURE FOR SOA AND
CLOUD COMPUTING

The second architecture theory is the horizontal
architecture that works in a cross-cut direction between
multiple owners. SOA and Cloud Computing is a
horizontal architecture rather than the extension of a
vertical architecture approach. It is not a very effective
way to engage SOA and Cloud Computing under a
vertical architecture concept. The challenge of SOA and
Cloud Computing is not about the technologies, it is how
to determine the right services and choose the right
services for the cloud computing environment. Figure 5
summarizes the components of horizontal architecture.
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Figure 5: Horizontal Architecture Framework

It describes horizontal architecture in four layers:
business services, application services, data services,
and infrastructure services. With the attributes of
reference model, reference architecture, re-use,
consolidation, standardization, and governance:

e Reference model includes the business reference
model, application reference model, data reference
model, and infrastructure reference model.

e Reference architecture includes the business
reference architecture, application reference
architecture, data reference architecture, and
infrastructure reference architecture. It can also be
the enterprise pattern for a line of business.

¢ Re-use includes the business process, application
re-use, data re-use, and infrastructure re-use.

e Consolidation includes business consolidation,
application consolidation, data consolidation, and
data center consolidation.

e Standards include process standards, application
standards, data standards, and infrastructure
standards.

e Governance includes process governance,
application governance, data governance, and
infrastructure governance.

Horizontal architecture theory is not all about
engineering; it consists of three disciplines. The first
discipline is to learn from the experience of others, the
second discipline is the engineering of re-use and
consolidation, and the third discipline is earning buy-in
from stakeholders.

Learn from the Experience of Others

The first discipline is to learn from the experience of
others. A Romanian proverb says this: “Only the foolish
learn from experience — the wise learn from the
experience of others”. Although humans are the only
creature with the gift to learn from the experience of
others, it is also human nature to decline to do so. The
discipline of learning from experience of others is to fully
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explore the human gift of learning from the experience of
the others by using reference models and reference
architecture.

EA has introduced these reference models from the very
beginning for the purpose of learning the right
experiences. The risk is to learn from the wrong
experiences. Reference models establish common
architecture taxonomy to bring different EA communities
onto the same page. Within the stovepipe approach
architects use different words when referencing the
same thing or, vice versa, use the same word to
reference different things. This can contribute to the risk
of learning from the wrong experiences.

In EA, the architect maps their architecture through
reference models to synchronize their architecture
terminology before jumping into a reference architecture.
Take, for example, the US FEAPMO Consolidated
Reference Model (US OMB 2007). The reference model
serves as the reference points for all federal agencies so
that they remain on the same page and learn the right
experiences from others, as shown in Figure 6.

@®
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Figure 6: The Use of Reference Models

The reference models are frequently confused with
reference architecture, even in some established EA
methods and training courses because there is no need
to learn from the experiences of others in the stovepipe
culture. It is clear to distinguish reference model and
reference architecture under the horizontal architecture
theory with the discipline to learn from experiences of
others. With the introduction of horizontal architecture
theory, it becomes clear that architects who use the
reference architectures which contain the experiences of
others are the pattern of best practice. IBM defines
reference architecture as:

“An abstraction of multiple solution architectures that have
been designed and successfully deployed to address the same
types of business problems. Reference architectures
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incorporate the knowledge, patterns, and best practices gained
from those implementations into the reference architecture.”
(Martin Oberhofer and Allen Dreibelbis 2008)

EA adopts the reference architecture concept from
software engineering and it has become a critical tool to
learning from the experience of others. In the EA
environment, reference architecture has evolved as an
enterprise pattern based on line-of-business. In this
approach, an organization can learn from the experience
of others simply from the same line-of-business. For
example, IBM patterns for e-business integrate the
business pattern, integration patterns, application
patterns, and run time patterns to product mapping, as
shown in Figure 7.

Customer Requirements

Composite patterns
‘i Integration patterns

Application patterns

Product mappings

Figure 7: Integrated Reference Architecture

Engineering of Re-use and Consolidation

The second discipline is the engineering of re-use and
consolidation which is the foundation to SOA and Cloud
Computing. The engineering of re-use and consolidation
may sound alike, but they have very different
engineering properties where engineering of re-use is
driven by the re-use pattern and the engineering of
consolidation is driven by workload.

The engineering of re-use designs the enterprise
primitives and composes components to enable
enterprise agility. John Zachman said:

“Enterprise Architecture is the set of primitive, descriptive
artifacts that constitute the knowledge infrastructure of the

enterprise ... Re-use or interoperabitliy does not happen by
accident. It is the result of engineering.” (Zachman 2000)

Enterprise artifacts are the building blocks of the
enterprise, much like the periodic table of elements in
the field of chemistry. Both primitive and composite
components are the design patterns used to build the
systems that users actually need to reduce costs and
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minimize duplication. The primitive and composite
components play a major role in building the next-
generation systems.
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Figure 8: The Engineering of Re-use and Consolidation
(Wu 2007)

The second part of horizontal engineering is the
engineering of consolidation. Industry has gone through
waves of business consolidation, organization
consolidation, application consolidation, and data center
consolidation. It is also the foundation of Cloud
Computing. Similar to re-use, consolidation does not
happen by accident either; it is also the result of
engineering. Most consolidation efforts are conducted as
an attempt to undo the IT sprawl generated over the
years. Consolidation requires upfront investment with a
systematic approach. It is essential to establish the
engineering of consolidation as the foundation to plan to
support consolidation. For example, the Agency
Consolidation Plan Reference Manual (State of
California 2009).

Workload analysis is critical in a Cloud Computing
environment to establish Service-Level Agreements
(SLAs). In the IBM thought-leader white paper it says:
“Get more out of cloud with a structured workload
analysis” (IBM 2011). After you have defined your cloud
strategy, you may want to further analyze the fit of your
proposed targeted clouds with your actual workloads
before embarking on an in-depth migration planning
project. A robust analysis of your workloads can help
you identify candidates for your target cloud
environment(s) and can help you gain an understanding
of the viability and operational cost changes.

Facilitating Buy-in from Stakeholders

The third discipline is governance to obtain buy-in from
stakeholders. The horizontal architecture does not work
in an ivory tower; the challenge of horizontal architecture
is buy-in from the stakeholders. It requires a formal
governance structure with stakeholder participation
because each stakeholder has a different incentive.
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Governance is the effort to establish and enforce
standards during the process of capital investment,
change control, project management, engineering
review, security and architecture design review, and the
procurement process. SOA governance becomes
essential in an SOA environment. SOA components are
established not only by engineering analysis but also the
political process of earning buy-in from stakeholders.

Horizontal architecture facilitates buy-in  from the
stakeholders with a collaborative governance approach
which is a process and a form of governance in which
participants (parties, agencies, stakeholders)
representing  different interests are collectively
empowered to make or recommend a policy decision.

CIRCULAR ARCHITECTURE FOR COHERENCE

Coherence architecture is the third architecture theory. It
incorporates the influence modeling into support for
business strategic planning and decision-making by
achieving enterprise coherence.

Coherency management is the primary outcome of EA,
as said in the book “Coherency Management: Using
Enterprise Architecture for alignment, Agility and
Assurance” (Doucet et al. 2008).

Coherence is the harmonious flow of information,
cooperation, and order among the sub-systems of a
larger system that allows for the emergence of more
complex functions. Although the term “coherence” is not
very well specified in a scientific model, it does not stop
the ancient western and eastern cultures practicing the
philosophy of coherence. For example, the Chinese
have used Wu-Xing to achieve coherence in medicine,
martial arts, music, society, politics, and astronomy for
many thousands of years.

Wu-Xing is based on a concept similar to the Greek
philosophy of macrocosm and microcosm, which
observes the same patterns reproduced in all levels of
the cosmos. Based on this concept, the Chinese
established Wu-Xing as the pattern of the universe.
Therefore, they use this pattern as the guideline to
analyze complex business, social, and political issues
via analogical reasoning approach. Wu-Xing observed
the law of nature using metal, water, wood, fire, and
earth to establish an influence diagram based on the law
of nature. Although the concept of the same pattern
reproduced in all levels of the cosmos does not sound
scientific, it has been resonated in the powerful Quantum
Theory, which has successfully conquered complicated
issues, from the macro universe to the micro world of the
atom.

The coherence architecture theory adapts the ancient
Wu-Xing model together with influence diagram
modeling (Howard 1981) and the analogical reasoning
technique. Wu-Xing is basically an influence diagram

22

(Sowa 2003). Enterprise Architects use the coherence
model to support business strategic planning and
decision-making. To be consistent with the Zachman
framework, the coherence model replaces the nature
elements of metal, water, wood, fire, and earth with the
attributes of what, how, who, where, when, and why, as
shown Figure 9. Under these new attributes the
coherence model is nothing really new, but an
application of the popular expression “do the right thing
to the right people at the right place at the right time”.

Coherence Model ®

(i) —-—— {10 }

—- (enerating interaction

The Interactions of W Hing: The &
creation cycle (black, circle shaped
arrovys] and the overcoming cycle
(white, star shaped arrows).

— For

oo Against
Figure 9: The Coherence Model

Coherence architecture consists of the following
disciplines.

Enterprise Influence Modeling

The first discipline is to construct the influence diagram
that is the foundation of the coherence architecture An
Influence Diagram (ID) is a compact graphical and
mathematical representation of a decision situation.” ID
was first developed in the mid-1970s within the decision
analysis community with an intuitive semantic that was
easy to understand. An ID is a directed acyclic graph
with three types (plus one subtype) of node and three
types of arc (or arrow) between nodes. An ID is directly
applicable in team decision analysis, since it allows
incomplete sharing of information among team members
to be modeled and solved explicitly. Extension of ID also
finds its use in game theory as an alternative
representation of a game tree.

Constructing influence diagrams and models is not a
science. This means the diagrams different people
create to represent a system could each be different.
The challenge of creating an influence diagram is the
complexity. An influence diagram can easily become a
‘mess of a hair ball” beyond practical use. The
complexity of an influence diagram increases
exponentially.

' Refer to: http://en.wikipedia.org/wiki/Influence_diagram.
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Figure 10: Directed Acyclic Diagram

Normalize the Enterprise Influence Diagram via Analogical
Reasoning Process

The second discipline is to simplify the “hair ball’
influence diagram via analogical reasoning techniques
using the coherence model as a thinking tool. The
analogical reasoning process, which is a method of
processing information that compares the similarities
between new and understood concepts, then uses those
similarities to gain understanding of the new concept.
Analogical reasoning is based on the brain’s ability to
form patterns by association. The brain may be able to
understand new concepts more easily if they are
perceived as being part of a pattern. If a new concept is
compared to something the brain already knows, it may
be more likely that the brain will store the new
information more readily (Sowa 2003).

Figure 11 is an example of a coherence model for a
manufacturing line of business. The explicit coherence
model is presented with the five phases of Research
(What), Production (How), People (Who), Sale (Where),
Revenue (When). The “FOR” relations are described as
sale-generation revenue, revenue-funded research,
research and the design of new products, and new
production, which requires more people and people to
support sales. The “AGAINST” relations include over-
hire stress, company finance, high-costs that impede
productivity, over-production that puts an emphasis on
sales, and over-sales that puts stress on research.
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Figure 11: Normalization
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The next section discusses the adaptive side of the 3x3
complex adaptive architecture matrixes.

THE COMPLEX ADAPTIVE ARCHITECTURE
APPROACH

The good news is that the CAA method does not require
a significant investment of time and resources to begin.
It starts with a high-level notional architecture, similar to
a city’'s master plan, and builds continuously with
segment architectures to close the business
performance gaps. EA is for daily-use to support agile
solution architecture and security. Enterprise Architects
are the “glue” not the “gurus” of EA, and it is “Shareware
rather than a “Shelfware”.

Although enterprise changes continuously, there are
some areas that change slowly and some areas that
change rapidly, similar to water flow in an open channel,
as shown in Figure 12. CAA adapts to the continuous
change based on the differing rate of change in the
enterprise. It plans for the stable parts of the enterprise
to adapt to rapid change via agility and simplicity. The
tiered approach is designed based on the analysis of the
rate of change. Notional architecture changes gradually,
segment architecture changes at a moderate rate,
solution architecture changes rapidly, and service-
oriented architecture also changes gradually.
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Figure 12: The Rate of Change

The three-tier architecture approach is best described in
Figure 13 which is modified from the Federal Segment
Architecture Method (US FEAPMO 2008). It illustrates
the three-tier architecture from the aspects of scope,
detail, impact, and audience on the column. The rows
illustrate that Notional Architecture is agency-wide with
low detail for all stakeholders; the Segment Architecture
with medium detail for business owners, and the agile
solution architecture with a lot of detail for users.
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Figure 13: The Three-Tier Architecture Approach

THE NOTIONAL ARCHITECTURE

The Notional Architecture is a high-level master plan. It
is much like city planning; for example, the city plan for
Washington DC in Figure 14. Analogous to a city plan,
the enterprise master plan serves as the overall guiding
principle for EA.

Figure 14: Washington DC City Plan

The following notional architecture  framework
summarizes the effort of notional architecture practice.

Business | Catalog Connectivity | Master Reuse Coherence
Alignment Plan

Business
Process

Application

Data

Infra
structure

Figure 15: The Notional Architecture Framework
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In notional architecture, the architect describes the
enterprise with:

o Business Alignment: To align business process,
application, data, and infrastructure with business
needs.

o System Catalog: To identify the list of business
processes, applications, data, and infrastructure
system catalogs.

o System Connectivity: To establish connectivity
with the interface diagram for business processes,
applications, data, and infrastructure. For example,
the application interface diagram and the
conceptual data entity relationship diagram.

¢ Master Plan: The notional target architecture. It
consists of target business processes, applications,
data, and infrastructure.

¢ Re-use: To synchronize architecture taxonomy for
business processes, applications, data, and
infrastructure by mapping to reference models in
order to synchronize architecture taxonomy.

e Construct the high-level business influence
diagrams, application influence diagrams, data
influence diagrams, and infrastructure influence
diagrams.

The notional architecture does not support transition
planning due to the nature of notional and high level. It
does not have enough detail to support transition
planning effort. Besides that, it is an overwhelming effort
to prepare an enterprise-wide transition plan as many
EA professional have experienced in the past.

THE PRACTICAL EA — SEGMENT ARCHITECTURE

Segment architecture is the practical and continuous EA
approach to close the business performance gaps due to
continuous change. This definition is different from the
“segment architecture” defined in the Federal Segment
Architecture Method (US CIO 2008). There, “segment” is
defined based on line-of-business as a divide and
conquer approach for engineering convenience to
support a frozen EA blue print. In CAA, segment
architecture is the EA available on-demand to plan for
the area of improvement, analogous to a highlighted
area in a city in Figure 16. The segmented area contains
multiple lines of business rather than just a specific line
of business.

Segment architecture aligns with the enterprise master
plan to maintain the enterprise continuity. It follows the
classical EA approach to identify as-is, plan the target,
and conduct architecture gap analysis, as shown in
Figure 17. Segment architecture leverages an
established EA approach such as EAP, FEAF, TOGAF,
and DoDAF. As a matter of fact, these methods are
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more practical in segment architecture than for the big-
bang approach.
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Figure 17: Segment Architecture Approach

The following framework summarizes the segment
architecture approach in the layers of business,
information, application, and infrastructure. It has
attributes that help define the scope of segment, identify
as-is, design the target architecture to align technology
with business need, conduct the engineering of re-use in
the horizontal direction, and plan for transition in a
coherent consideration.

As-is Reuse | Target | Gap Transition Coherence
Analysis | Plan

Business
Process

Application

Data

Infra
structure

Figure 18: Segment Architecture Framework

Figure 18 illustrates:

e As-is environment to describe business processes,
applications, data, and infrastructure.
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Enterprise

e Re-use on business process, application, data, and
infrastructure.

e Target segment architecture on business
processes, applications, data, and infrastructure.

e Gap analysis on business process, application,
data, and infrastructure.

e Transition plan on business processes,
applications, data, and infrastructure.

e Segment Influence diagram in business processes,
applications, data, and infrastructure.

THE DAILY EA - ENABLE AGILE SOLUTION
ARCHITECTURE

The third tier of the CAA approach is daily EA. Most
solution architects have the perception that EA is too far
away from reality for practical use. EA is actually for
daily use, where Enterprise Architects work proactively
with solution architects and security engineering to
enable agile solution architecture and security practice.
CAA enables agility from a holistic aspect by keeping it
simple with the enterprise primitive and composite
components. It supports the entire software development
life cycle from requirement analysis, function analysis,
design, and implementation, as shown in Figure 19.

Although the Agile Manifesto — the agile software
development organization — has published much agile
application development methods (Agile Manifesto
2001), these methods are based on each individual
project without the building blocks of established
enterprise primitive and composite components.

Requirement | Fu ncti(_]n Business | System | Reuse | Coherence
Analysis Analysis | process | pesign
Modeling

Business X X
Architecture
Business X X X X
Process
Application X X X
Data X X X
Infra X X X
structure

Figure 19: Agile Solution Architecture Framework

In Figure 19:

¢ Requirement Analysis in business leverages the
established business architecture.

e Function Analysis leverages the enterprise-wide
function model.

e Business process modeling leverages the
enterprise-wide business process model.
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e System design leverages the enterprise-wide
application architecture and data architecture
patterns.

e Agile application development is enabled by re-
using application service, data service, and
infrastructure services.

e Coherence architecture delivers the right solution to
the right people on the right place at the right time.

CONCLUSION

Based on the above discussion both by theories and
approach, it is concluded that CAA has the potential to
become the foundation for the next generation of EA
with the vertical, horizontal, and coherence architecture
theories and the three-tier approach of Notional
Architecture, Segment Architecture, and the Daily EA. It
answer the calls for EA to provide value by providing
daily value for agile solution architecture: closing
business performance gaps with Segment Architecture,
and supporting business managers in strategic planning
and decision.

The future of EA is to look beyond Information
technologies. The CAA method is a generic architecture
method to support all Complex Adaptive Systems. The
challenge of redundancy is not unique to IT but also in
human resources, security, budget, and financing.
Stovepipe IT systems are created due to stovepipe-
oriented business practice.
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Article

Tripartite Approach to Enterprise Architecture

By Janne J. Korhonen and Jouko Poutanen

Abstract

The discipline of Enterprise Architecture (EA) is still relatively immature and incoherent. The discourse is rather
fragmented and lacking a shared vocabulary. To shed some light on the situation, some schools of thought on EA have
been suggested, each with its distinct concerns and set of assumptions. In this article, we aim to bring more structure and
clarity to EA discourse. Not only do we review the identified types and schools of EA, but we also attempt to make sense
of the underlying structural and metaphysical underpinnings of the field and to ground EA in theory. As per our analysis,
requisite architecture methods and tools are contingent on the level of complexity. In particular, while best practices and
linear techniques are applicable in a contained operational scope, they fall severely short in addressing complex problems
pertaining to non-linear discontinuities inherent in the increasingly interconnected and global business environment. On
the other hand, we view that an ideal scope of an architecture “work system” is bounded by a maximum number of people
able to create a shared meaning. Accordingly, we propose that architectural work in an enterprise be divided into three
distinct yet interlinked architectures: Technical, Socio-Technical, and Ecosystemic. Each of these architectures is self-
regulated, based on different ontological and epistemological assumptions, has its own vertical scope, and requires its

own distinct methods and tools.
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INTRODUCTION

The business environment of the 21st century is
increasingly complex and characterized by continual
change that is unprecedented both in pace and
magnitude. Global competition and cooperation call for
networked business ecosystems that pull together
specialized capabilities in a non-linear fashion,
eliminating time and distance barriers. The constituent
organizations are increasingly complex and co-evolving
socio-technical systems consist of multiple levels of
interacting entities that in turn can be regarded as
systems themselves. On the other hand, information
technology has had fundamental consequences in
organizations and the society at large: unprecedented
computing power, infinity of virtual space, and ubiquitous
connectivity have presented enormous potential to
create enterprise effectiveness, increase flexibility, and
enable entirely new business models. As the vast
complexity of the entire business-IT amalgam far
exceeds the comprehension of any single individual, it is
increasingly important to mediate knowledge and
understanding of the underlying organizational system.

Since the early 1990s, increasing interest has arisen in
Enterprise Architecture (EA) as the means to manage
this complexity. EA is a discipline that addresses how
the elements of an organization fit together, today and in
the future, and how these elements transition to support
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the organization’'s strategic plans (Hagan 2004).
Traditionally, the focus of EA has been on technology
and information systems architectures, but recently a
greater emphasis has been put on information and
business architectures. EA, as per this more
encompassing view, is “a holistic, high-level approach to
organizational design description and prescription”
(Korhonen et al. 2009).

Not only is such EA a useful tool for technical
developers, who can design more consistent and
interoperable systems and solutions, but it also bears
potential for supporting managerial decision-making and
aligning strategy with the structure. While the
representation alone helps the business decision-
makers cope with the complexity, an advanced EA also
comes with analytical methods that enable various kinds
of impact analyses on hypothetical change scenarios,
facilitate capital planning, and help sequence IT
development.

The discipline of EA is still relatively immature. As Sally
Bean (2010) aptly puts it, although EA aspires to
improve enterprise coherence, the discipline itself seems
rather incoherent. The EA literature and community
discussions are fragmented and lacking a shared
vocabulary (Lapalme 2011).

In this article, we aim to bring more structure and clarity
to EA discourse. Not only do we review the identified
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three schools of EA (Lapalme 2011), but we also attempt
to make sense of the underlying structural and
metaphysical underpinnings of the field and to ground
EA in theory.

An explanatory lens is a rigorous conceptual system that
is used to create a theoretical framework (Edwards
2007). It not only helps to interpret and analyze social
reality, but it also shapes new realities and behaviors. A
lens is focusing attention on some things while ignoring
others. In building our conceptual framework, we
employed a metatheoretical approach, using other
theories as the data source. We looked specifically into
theories and models in organizational theory that could
potentially elucidate and underpin the identified schools
of thought in EA. From these theories, we identified two
relevant explanatory lenses: the structural lens that
addresses vertical stratification of organizations to
discrete levels; and the metaphysical lens that focuses
on the ontological-epistemological underpinnings of
social order. We observed a relationship between these
lenses — a trichotomic pattern of social organizing that is
manifested both structurally and metaphysically.

Due to the discontinuous nature of social organizing, we
ask if EA, too, could and should be divided into vertically
distinct self-contained and self-regulated domains, each
with its paradigmatic function, methods, and tools. We
propose that architectural work in an enterprise be
divided into three distinct yet interlinked architectures. As
per this view, Technical Architecture is reductionist in
nature and aimed at efficiency: traditional cataloging of
IT assets paradigmatically exemplifies such a reliability-
driven approach. Socio-Technical Architecture is about
creating enterprise flexibility and capability to change:
the focus on reliability is balanced with focus on validity
in anticipation of changes, whose exact nature cannot be
accurately predicted. Human judgment and analytical
support for decision-making grow in importance. Finally,
Ecosystemic Architecture is an embedded adaptive
capability that not only addresses the initial design and
building of a robust system, but also the successive
designs and continual renewal of a resilient system.

We do not propose yet another EA framework with
hierarchical views, but rather some meta-level guidance,
informed by organizational theory, to creating new EA
frameworks and aligning existing ones to the underlying
organizational structure. To our knowledge, no previous
work explores this area.

EA TYPOLOGIES

As a relatively young discipline, EA is lacking a shared
vocabulary and a consensus definition. The discourse is
still rather incoherent and fragmented, and definitions of
EA range from IT-based configuration management to
big picture enterprise design and management.
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Recently, some schools of thought on EA have been
identified and some tentative typologies suggested. In
the following, we discuss two such conceptualizations:
the three schools of EA as identified by Lapalme (2011)
and Coherency Management by Doucet and his
colleagues (2008, 2009).

Three Schools of EA

Lapalme (2011) identifies three schools of thought on
EA, each with its distinct belief system, scope, and set of
assumptions. These schools in the order of increasing
embrace and sophistication are: Enterprise IT
Architecting, Enterprise Integrating, and Enterprise
Ecological Adaptation.

As per the Enterprise IT Architecting view, EA is seen as
“the glue between business and IT”. Focusing on
enterprise IT assets, it aims at business-IT alignment,
operational efficiency, and IT cost reduction. It is based
on the tenet that IT planning is a rational, deterministic,
and economic process. The role of the Enterprise
Architect is seen as the master planner/designer of the
architecture.

Enterprise Integrating school (Lapalme 2011) views EA
as the link between strategy and execution. EA
addresses all facets of the enterprise in order to
coherently execute the strategy. The environment is
seen both as a generator of forces that the enterprise is
subject to and as something that can be managed. The
Enterprise Architect is a facilitator, whose challenge is to
enhance understanding and collaboration throughout the
business.

In the Enterprise Ecological Adaptation school (Lapalme
2011), EA is seen as the means for organizational
innovation and sustainability. The enterprise and its
environment are seen as co-evolving: the enterprise and
its relationship to the environment can be systemically
designed so that the organization is “conducive to
ecological learning, environmental influencing, and
coherent strategy execution”. The Enterprise Architect
faces the challenge of fostering sense-making in the
organization and facilitating transformation as needed.

Coherency Management

Coherency Management (Doucet et al. 2008, 2009) is
about using EA “to advance alignment, agility, and
assurance in large, complex organizations”. The basic
tenet of the concept is that a formalized EA promotes
coherency, allowing enterprises to govern in an
orchestrated manner. Doucet et al. (2008, 2009) identify
three modes of EA that represent progression in thought
and practice: Foundation Architecture, Extended
Architecture, and Embedded Architecture.
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Foundation Architecture refers to the classical form of
EA (Doucet et al. 2008, 2009). At its first level of
maturity, the current and future states of enterprise-wide
IT architecture (data and technology) are documented.
The second level of maturity also addresses business
descriptions that provide the input and the context for IT.
Foundation Architecture is driven by technology and
business standardization, systems engineering, and IT
asset utilization. It focuses on cost efficiency, IT risk
management, and business-IT alignment. As such,
Foundation Architecture appears to be in perfect line
with the assumptions of the Enterprise IT Architecting
school (Lapalme 2011).

Commensurate with the Enterprise Integrating school
(Lapalme 2011), Extended Architecture (Doucet et al.
2008, 2009) describes the enterprise in all dimensions,
not just from the IT perspective. Architecture methods
and tools are used to capture strategic goals and related
business requirements to design the enterprise.
Strategic drivers include business transformation,
product/service leadership, business agility, and
enterprise engineering. EA is measured by time to
market, business responsiveness, and coherency in both
IT and non-IT space.

The third form of EA that Doucet et al. (2008, 2009)
identify is Embedded Architecture, in which the
architecture tools, methods, and models become
ubiquitously embedded in day-to-day processes.
Although the authors do not particularly mention the
afore-mentioned assumptions of the Enterprise
Ecological Adaptation school, this mode of EA appears
to have a commensurate belief system. It emphasizes
full-system coherence, alignment, and design; the
integrated nature of EA; and diffused governance — all of
which are of essence in enterprise-in-environment co-
evolution.

Structural Lens

In constructing a pertinent structural framework with
which we can contextualize and position different types
and schools of EA, we first turn to Talcott Parsons
(1960), who identifies three general levels that are
common to most social organizations: technical,
managerial, and institutional. To provide further
justification and corroboration of his trichotomy, we
review Hoebeke’s (1994) adjustment of Requisite
Organization (Jaques 1989): a grounded metatheoretical
construct that prescribes the “requisite” vertical
stratification of organization to normative work levels,
reflecting the discontinuous steps in the nature of human
capability.
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Parson’s Model

Parsons (1960) identifies three general levels of social
organizing. The first level is the technical level, at which
the actual “product” of an organization is processed
(Bernard 2005). This constitutes the protected core,
which is sealed off from external uncertainties as much
as possible (Thompson 1967).

The managerial level is where mediation between the
organization and the immediate task environment
occurs, where the organization’s internal affairs are
administered, and where the organization’s products are
consumed and resources supplied (Bernard 2005).
Activities at this level are less formalized and more
political (Thompson 1967).

The institutional level is about strategy and values
internally and about legitimacy and resources externally
(Bernard  2005); the organization derives its
legitimization, meaning, and higher-level support from
the larger society, which makes the implementation of
organizational goals possible. At this level, the
organization is very open to the environment (Thompson
1967).

Requisite Organization

In his rigorous empirical research, spanning several
decades, Elliott Jaques (1989) recognized that
organizations exhibit a hierarchical ordering of work
complexity that reflects the discontinuous steps in the
nature of human capability. In a requisitely aligned
organization, or “Requisite Organization” (ibid.), the role
complexity increases discontinuously in specific steps,
stratifying varying kinds of work into natural layers, or
“strata”. In human organizations, Jaques distinguishes
two orders of complexity:

e Symbolic-verbal order of complexity that covers
Strata | through IV pertaining to activities from day-
to-day first-line work to middle management levels

o Conceptual-abstract order of complexity that covers
Strata V and beyond, pertaining to the higher
management levels, typically in the corporate realm

Whereas the Jaquesian conceptualization of Requisite
Organization regards organizations as monolithic
hierarchies, Luc Hoebeke (1994) develops an alternative
work systems framework based on the notion of
requisite strata. According to Hoebeke, performance is
better understood when work systems are seen as “the
combination of a system of activities and a system of
relations” and considered as “more or less loosely
coupled self-regulated semi-autonomous networks”. This
coupling is made visible through people who are
adopting various roles in work systems. The creation,
maintenance, and development of shared meaning are
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based on the informational transactions between real
people who know each other personally. As per this
logic, there is a “maximum number of people able to
attribute a shared meaning to the system of relations
they develop through the system of activities in which
they are involved”.

Hoebeke argues that this “span of relations” — a
maximum number of people that can be included in what
he calls the adaptive group — is about 700 people. He
acknowledges, however, that the maximum number of
700 is exceptionally high and that 200 is more a median.
The latter number is also in better line with the notion of
the Mutual Recognition Unit (MRU) by Elliott Jaques.
The MRU of about 200 to 250 people is “the highest
level of direct managerial leadership, of leadership by a
manager who can know what is going on by personal
scanning of his/her total function” (Jaques 1989). The
unit members should be able to recognize the unit
manager and each other.

Once an organization passes the size of the adaptive
group, there is a felt need for formalization,
specialization, and differentiation. The organization
becomes a network of work systems that have to
formalize their inter-dependencies through explicit
contracts. Any larger entities than natural work systems
can only be defined as “aggregates, anonymous
classifications, which are social contracts, but not
relevant in terms of interventions and improvements”
(Hoebeke 1994).

Arguing that the “span of relations” constrains the size of
natural work systems to three process levels, Hoebeke
(1994) identifies recursively-linked domains, each with
its own language, interests, and other emergent
characteristics. The higher domain is not managing or
controlling the lower one, but rather creating conditions
for its viability. Hoebeke’s first three domains span the
symbolic-verbal and the conceptual-abstract orders of
complexity, relevant to human organizations, as depicted
in Figure 1.

Hoebeke (1994) refers to the lowest three Strata (I-lIl)
as the added-value domain. The focus at these strata is
on efficiency of operations, not on the conception of new
products and services. This domain can be likened to
Parson’s (1960) technical organizational level, at which
the organization carries out its production or service
delivery function. The output of work at Stratum | is
prescribed  (Rowbottom and Bilis 1987) by
specifications, requirements, quality standards, and
acceptance criteria. At Stratum I, the response to each
case of work is situational (ibid.) and depends on
judgment and interpretation. The output of Stratum llI
work is systematic provision (ibid.) that accommodates
the varying needs of today as well as those of tomorrow.

© Journal of Enterprise Architecture — February 2013

VIl Metafield coverage

VI Multi-field coverage Value
Systems Domai

Conceptual- v
Abstract

Symbolic-
Verbal

Field coverage

Innovation

IV Comprehensive provision 5
P P Domain

Il Systematic provision

" Situational ‘Added-Value
response Domain

| Prescribed
output

Figure 1: Orders of Complexity (Jaques 1989), Levels of
Work (Jaques 1989; Rowbottom and Billis 1987), and Work
System Domains (Hoebeke 1994)

Strata IlI-V comprise the innovation domain (Hoebeke
1994). Stratum IIl forms a “hinge” between the added-
value domain and the innovation domain, as the
relations between two domains need an overlapping set
of common activities. Commensurate with resource
facilitation and mediation at the managerial level
(Parsons 1960), this domain shifts away from
operational business-as-usual and is concerned with
added value for the future: managing continuity and
change, devising new means to achieve new ends, and
letting go of obsolete means and ends (McMorland
2005). Work at Stratum IV entails comprehensive
provision (Rowbottom and Billis 1987), where the means
and ends of underlying work systems are adjusted to
reshape profitability within the overall business purpose.
At Stratum V, the scope extends to a framework that
specifies a general field of need (ibid.). This level
pertains to entire ranges of products and services,
involves long-term strategies, and entails social, political,
and financial considerations.

Strata V-VII comprise the value systems domain
(Hoebeke 1994). Again, Stratum V forms a hinge
between the innovation domain and the value systems
domain. Just as at the institutional level (Parsons 1960),
this domain is about establishing rules and relating to the
larger society. Stratum VI represents multi-field coverage
(Rowbottom and Billis 1987), where the task is to ensure
that the output covers the whole complex of fields of
need in a coordinated way. Complexity is not so readily
contained, but the “great organizational divide” is
crossed and the perspective is widened from an
individual system such as an organization to a “whole
world” view (Jaques 1989). Meta-field coverage
(Rowbottom and Billis 1987) at Stratum VIl is concerned
with managing the development, formation, and
construction of various complexes or conglomerates of
Stratum V organizations in order to produce an output
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that covers the whole meta-field. Rather than responding
to the needs of specific markets or sections of the
population, Stratum VII work is concerned with judging
the needs of society, nationally and internationally, and
deciding what types of business units to provide to
satisfy them.

Metaphysical Lens

Ontology is a metaphysical study of the fundamental
categories of existence and elementary entities of the
world. It pertains to the theory of high-level concepts and
distinctions such as cause and effect, time and space, or
system, underlying more specific descriptions of
phenomena. The basic ontological question is whether
the “reality” is external to the individual (i.e., “objective”
in nature), or the product of individual consciousness
(i.e., “subjective”). Epistemology studies knowledge: its
nature, premises, reliability, and justification.
Epistemological assumptions come down to whether the
nature of knowledge is seen as “hard” and transmittable
in tangible form (i.e., explicit knowledge) or as being of a
softer and more subjective kind (i.e., tacit knowledge). In
the following, we explore and collate the ontological
Cynefin framework (Kurtz and Snowden 2003) and the
epistemological scheme of inquiring systems
(Churchman 1971).

The Cynefin framework (Kurtz and Snowden 2003) is a
framework of sense-making, addressing how people
perceive and make sense of situations in order to make
decisions. It distinguishes five domains, of which four are
discussed below: the ordered domains of “Known” (or
“Simple”) and “Knowable” (or “Complicated”), and the
un-ordered domains “Complex” and “Chaos”. The fifth
domain of disorder has a distinct role as helping
understand the conflict among different points of view.
As such, it is not considered herein.

In the “Known” domain (Kurtz and Snowden 2003),
cause and effect relationships are generally linear,
empirical in nature, and not open to dispute. Structured
techniques and processes such as single-point
forecasting, field manuals, and operational procedures
ensure repeatability and predictability. The decision
model is to sense incoming data, categorize the data,
and then respond in accordance with predetermined
practice. The focus is on reliability and efficiency.

From the epistemological point of view, the “Known”
domain seems to be commensurable with what
Churchman (1971) calls a Lockean inquiring system. A
“Lockean community” inductively learns from external
empirical observations and arrives at a consensus on
the labels (i.e., categorizing names) that are assigned to
the system inputs (Courtney et al. 1998).
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In the “Knowable” domain (Kurtz and Snowden 2003),
cause and effect relationships are separated over time
and space in chains that may not be fully known or are
understood only by a limited group of experts. This
domain favors systems thinking and methods that seek
to identify cause-effect relationships through the study of
properties hypothetically associated with qualities; e.g.,
experiment, expert opinion, fact-finding, scenario
planning. The decision model is to sense incoming data,
analyze the data, and then respond in accordance with
expert advice or interpretation of that analysis. The focus
is on validity and effectiveness.

The respective Kantian inquiring system (Churchman
1971) is able to interpret inputs and generate
hypotheses based on what the system already knows
and to create and incorporate new knowledge. The
guarantor of the system is the fit between data and
model (Courtney et al. 1998). However, due to multiple
alternative models, an input is subject to different
interpretations and there is no guarantee that the model
represents the best solution.

In the “Complex” domain (Kurtz and Snowden 2003),
cause and effect relationships between interacting
agents can be perceived as emergent patterns, but only
in retrospect. Any attempts to categorize or analyze the
retrospectively coherent patterns in a structured way are
futile, as the underlying sources of the patterns cannot
be readily inspected. The decision model is to create
probes to elicit the patterns, then sense those patterns
and respond by stabilizing the desirable patterns, while
destabilizing the undesired ones. Creating a space that
is conducive to desirable patterns requires multiple
perspectives on the nature of the system. The methods,
tools, and techniques of the known and knowable
domains render inadequate here. Narrative techniques
are powerful, as they convey a large amount of
knowledge or information in a very succinct way.

In the respective Hegelian inquiring system (Churchman
1971), knowledge is created through a conflictual thesis—
anti-thesis—synthesis pattern, which “is a soaring to
greater heights, to self-awareness, more completeness,
betterment, progress” (ibid.). The guarantor of the
system is synthesis that opposes the conflict between
the thesis and its anti-thesis (Courtney et al. 1998).

In the “Chaos” domain (Kurtz and Snowden 2003), there
are no perceivable cause and effect relationships. As the
system is turbulent, there is no response time to
investigate change. The potential for order is there, but
only few can see it and have the courage to act
thereupon. The decision model in this space is to act,
quickly and decisively, to reduce the turbulence, sense
the reaction to the intervention, and respond accordingly.

In a similar vein, the Singerian inquiring system
(Churchman 1971) has no controller but authority and
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control are pervasive throughout the system. It must
encompass the whole breadth of inquiry in its attempt to
authorize and control its procedures. As the inquiring
system requires a cooperative environment, in which
inquiry is needed to create cooperation and cooperation
is needed to create inquiry, ultimately the design of a
Singerian inquiring system becomes the design of the
whole social system (ibid.).

THREE ARCHITECTURES FRAMEWORK

In the following sections, we propound three distinct yet
interlinked architectures: Technical (AT), Socio-Technical
(A%), and Ecosystemic (AF). Based on the literature
review above, we propose that each of these
architectures is based on different ontological and
epistemological assumptions, has its own vertical scope,
and requires its own distinct methods and tools.

« Value Systems Domain

ECOSyStemiC « Enterprise-in-Environment

+ E.g. narrative methods

. * Innovation Domain
SOC|O' = Business and Organizational
i Architecture
TECh nica | * Analytical, systemic methods
* Added-Value Domain
: = IT Assets
Technical =

« Structured, reductionist
methods

Figure 2: Overview of the Three Architectures
Technical Architecture

We propose that Technical Architecture (AT) pertains to
the added-value domain (Hoebeke 1994) at Strata Il
(Jaques 1989), or the technical level of organization
(Parsons 1960), where the organization’s products are
produced or services are provided. This is traditionally
the scope of enterprise-wide |IT architecture, or
foundational architecture (Doucet et al. 2008, 2009). As
per the Enterprise IT Architecting view (Lapalme 2011),
the architecture focuses on technical IT assets, such as
applications, software components, data stores,
hardware, system software, and network elements, that
are aligned with business needs. This is the domain of
information systems design and development, enterprise
integration, and solution architecture work. A" also
addresses architectural work practices and quality
standards; e.g., architectural support of implementation
projects, development guidelines, and change
management practices.

From the ontological point of view, Technical
Architecture appears to fall in the “Known” domain (Kurtz
and Snowden 2003), in which cause and effect
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relationships are largely visible. The key factor of this
architecture is reliability. Structured formal methods are
used to reduce variance in and increase predictability
and consistency of information systems and solutions.
Information systems and underlying technology
infrastructure are viewed as separate entities that
support business. Architectural design is reductionist:
architectural elements are derived from business needs
in a linear manner. As IT architecture design has a long
history, methods are reasonably mature and results are
somewhat predictable, when the organization is
operating in a stable environment.

Epistemologically, knowledge is seen as uncertain and
knowledge claims idiosyncratic to the individual.”
Uncertainty and evidence are recognized as parts of the
knowing process, and a “Lockean community”
(Churchman 1971) is needed to arrive at a consensus
on the labels that are assigned to architectural elements
and their relationships. While the responsible roles are
typically technical and often from the organization’s IT
function, representatives from business units are widely
consulted and informed regarding architectural
decisions. The role of an architect can be described as
the master planner (Lapalme 2011).

A fundamental challenge in Technical Architecture is in
eliciting and understanding business needs in order to
create an efficient architecture that supports business.
Another major challenge is to get executive support to
EA plans and programs because technical EA’s
business value is difficult to prove (Lapalme 2011;
Poutanen 2012; Kaisler et al. 2005).

Table 1 exhibits the paradigmatic scope of interest,
exemplary EA roles and architectural elements, and
essential governance vehicles of A" at work levels, or
Strata, | through Ill. Stratum | embraces the application
and technology infrastructure: COTS applications,
operating systems, infrastructure services, data stores,
devices, etc. An IT systems engineer, working at this
level, develops IT artifacts such as program code
towards goals and criteria prescribed at higher levels. At
this level, real governance does not exist, but
idiosyncratic activities are guided by fixed target
standards for performance.

EA work at Stratum Il has emphasis on processes, work
practices, and quality standards: architectural support of
implementation  projects, development guidelines,
change management practices, etc. It supports reliable
business-IT alignment and focuses on changes in the
information systems landscape. Information systems are
developed and integrated upon the technology and
application infrastructure to support higher-level

! Reference epistemic position 4 in the Reflective Judgment Model
(King and Kitchener 1994).
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business solutions. The work of an IT system architect
involves assessment of and adjustment to the varying
requirements within specified limits. The architect must
be able to construct a series of events; classify, group,
and compare things; and comprehend cause and effect
relationships (Korhonen, in press, referencing Fowler et
al. 2004). Governance relies on vertical lines of
command and standardization for coordination (Peterson
2004). It aims at optimizing work practices and quality
standards and managing deviations from the acceptable
limits of performance. Teams are endowed discretion to
differentiate services to different customer groups.

A solution architect at Stratum Ill must be able to
construct new, systemic resource assemblies that
address not only the tried-and-true but also the
conceivable future contingencies. This calls for the ability
to construct hypothetical entities; thinking beyond the
present moment and imagining possibilities; and making
deductions from observable results (Korhonen, in press,
referencing Fowler et al. 2004). Governance at this level
is about connecting multiple teams across functions to
rethink work systems and processes within an
operational domain (De Visch 2010). Key mechanisms
include structural means such as formal roles,
committees, and councils (Peterson 2004). Whereas
Stratum |l specifies a framework for prescribed-output
activity at Stratum |, Stratum Il is about setting policies
to govern open-ended, discretionary decision-making at
Stratum Il and to ensure systematic work.

Table 1: Levels of Technical Architecture

Paradigmatic  |Architectural {Governance
Stratum [Scope EA Role Elements Vehicles

Il Domain |[Solution Capabilities, |Policies,
Architect solutions structures

Il Team IT System Information |Practices,
Architect systems standards

| Individual |IT System Infrastructure |Activities
Engineer

Socio-Technical Architecture

We propose that Socio-Technical Architecture (AS)
spans Strata IlI-V (Jaques 1989) that constitute the
innovation domain (Hoebeke 1994), or the managerial
level of organization (Parsons 1960), where the business
strategy is translated to the design of the organization.
Some conceptualizations of Business Architecture (e.g.,
Versteeg and Bouwman 2006) come close to our notion
of Socio-Technical Architecture. The purpose of ASis to
design the enterprise coherently so that enterprise
strategy may be executed utilizing all its facets, including
IT (Lapalme 2011). To maintain a holistic view of an
organization, it takes a systemic approach to
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organizational and work design, wherein IT is seen as an
aspect-system among other ones. Key artifacts include
business domains and their assigned business activities;
business functions, and business concepts that these
business domains need to perform their assigned
business activity; and high-level business processes that
show how the business domains collaborate to achieve
the organizational goals and strategies (Versteeg and
Bouwman 2006). A” is integrally linked with Technical
Architecture and provides a starting point for capability
architectures or solution designs within the AT space.

Ontologically, Socio-Technical Architecture arguably
bears many characteristics of the “Knowable” domain
(Kurtz and Snowden 2003). To uncover the cause and
effect relationships that are separated over time and
space, expert know-how, systems thinking, and
analytical methods are required. Architecture
emphasizes validity over reliability: the future that comes
in is not reliable, but assumptions about it may be
proven valid, by hindsight (De Visch 2010). It also
emphasizes effectiveness over efficiency: architecture is
driven by agility and flexibility in the face of change
rather than operational optimization and business-IT
alignment.

The inquiry system of A® is Kantian (Churchman 1971),
which is best suited for moderate ill-structured problems
(Malhotra 1997). This is the onset of dialectical inquiry,
in which “knowledge and truth are constructed through
critique of complexity-reducing formalisms, through
critical inquiry using hypothesis testing; through
considering the common ground of opposites and
construction of holistic perspectives” (De Visch 2010).
Cross-functional knowledge is essential, and more
business-oriented architects are required. Knowledge
involves personal insight and understanding and is
filtered through a person’s perceptions and criteria for
judgment. Beliefs are justified within a particular context
by means of context-specific rules of inquiry and
interpretations of evidence (King and Kitchener 1994).
The role of an AS architect is in essence that of an
inquiring facilitator (Lapalme 2011).

We concur with the notion of the Enterprise Integration
school (Lapalme 2011) that the key challenge of A° is
vulnerability to the syndrome of creating “perfect’
designs for unsustainable strategies. Due to different
subjective interpretations and multiple alternative models
in the Kantian inquiry system (Churchman 1971), the
plurality of complementary solutions may cause a
“competency trap” (Malhotra 1997). Although the data
fits the model, there is no guarantee that the model
represents the best solution (Courtney et al. 1998).

Table 2 outlines the characteristics of different levels in
Socio-Technical Architecture. Following Hoebeke'’s
(1994) reasoning, Stratum IIl forms a “hinge” between A’
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and AS, wherein an overlapping set of common activities
links the two architectures. This is commensurate with
the notion of boundary objects (Star and Griesemer
1989) that help develop and maintain coherence across
intersecting social worlds. These objects maintain a
common identity across contexts and are weakly
structured in common use, yet they are plastic enough to
adapt to local needs and become strongly structured “in
situ” (ibid.). The primary boundary objects at Stratum llI
appear to be the socio-technical work systems that use
information, technology, and other resources of AT to
produce products and services in AS.

At Stratum 1V, a business architect must be able to
detect gaps in the product/service portfolio and through
pairwise comparisons of the as-is solution with related
to-be alternatives specify requirements for solutions that
address those gaps. The business architect must be
able to construct systems, to analyze multi-dimensional
problems, and to be aware of contradictions and
inconsistencies, alternatives, and contingencies; the
architect shall also appreciate inherent conceptual
complexity; be capable of rigorous hypothesis testing,
assessment, and re-orientation towards new goals; and
logically justify world views (Korhonen, in press,
referencing Fowler et al. 2004). Governance at this level
is about coordinating functions and projects beyond
operational domains to set goals and to devise new
systems and structures. This is typically attained through
organization-wide programs and strategic systems (e.g.,
balanced scorecard, critical success factor analysis,
service-level agreements, performance management,
profit sharing schemes, etc.) (Peterson 2004). Rules are
established to govern policy-making.

Table 2: Levels of Socio-Technical Architecture

Paradigmatic  |Architectural {Governance

Stratum [Scope EA Role Elements Vehicles
\% Organi- |Enterprise Business Relational
zational |Architect model capabilities
IV |Cross- |Business Product/ Rules,
domain |Architect service processes,
portfolio strategic
systems

1] Domain |[Solution
Architect

Capabilities, |Policies,
solutions structures

An Enterprise Architect at Stratum V must be able to
holistically understand the enterprise system in its
entirety within the larger context. The Enterprise
Architect has to understand phenomena in all their
complexity, to coordinate several aspects of multiple
abstractions simultaneously from different perspectives,
and to recognize the relativity of all positions (Korhonen,
in press, referencing Fowler et al. 2004). Governance at
this level is collaborative in nature and integrates
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organizational functions to a coherent business entity to
reshape the business model and establish respective
norms. It requires relational capabilities: informal
collaborative relationships, value-based practices, and
normative controls (Peterson 2004).

Ecosystemic Architecture

We propose that Ecosystemic Architecture (AE) pertains
to the value systems domain (Hoebeke 1994) at Strata
V-VIl (Jaques 1989), or the institutional level of
organization (Parsons 1960), where the organization
relates to its business ecosystem, industry, markets, and
the larger society. The essence of Ecosystemic
Architecture is to design the enterprise systemically vis-
a-vis its environment, to enable co-evolution with its
business ecosystem and the society at large. As such, it
subscribes to the Enterprise Ecological Adaptation
school (Lapalme 2011).

From the ontological point of view, Ecosystemic
Architecture is representative of the “Complex” domain
(Kurtz and Snowden 2003). As the perspective shifts
from the relatively stable, closed, and controllable
system of a self-sufficient enterprise to the relatively fluid
system-of-systems of networked, co-evolving entities,
complex outcomes evolve from the inter-dependencies
and non-linear interactions between the agents. The
collective behavior of the ecosystem emerges through
self-organization, but the patterns of behavior are
discernible only in retrospect.

Epistemologically, AF appears to be commensurate with
the Hegelian inquiring system (Churchman 1971). The
Hegelian process ensures that knowledge is subjected
to continual re-examination and modification vis-a-vis the
changing reality (Malhotra 1997). Knowledge is
constructed into individual conclusions based on cross-
domain information. Interpretations are based on
evaluations of evidence across contexts and on the
evaluated opinions of reputable others. Beliefs are
justified by comparing evidence and opinion from
different perspectives and contexts. Categories of
comparison and evaluation are constructed. (King and
Kitchener 1994).

AF  requires accepting multiple paradigm shifts of
management and strategy creation. Due to the bi-
directional relationship with its environment, the
organization must be capable of influencing the
environment, in order to make it more receptive to the
organization’s goals (Lapalme 2011). Ecosystemic
Architecture is arguably the most challenging of the
three architectures. Bringing about change in the
external environment and fostering sense-making
requires capacity to embrace paradox and contradiction
and to tolerate ambiguity.
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Table 3 outlines the characteristics of different levels in
the Ecosystemic Architecture. Stratum V is the hinge
level between AS and AF and belongs thus to both
architectures. The primary boundary objects (Star and
Griesemer 1989) at Stratum V appear to be business
models that capture the strategic intent in AF to be
developed as products/services in AS.

In the system-of-systems setting (Boardman and Sauser
2006) of the A", the independence of change in
constituent systems adds significantly to the complexity
of the interactions and calls for explicit recognition of
evolution of systems, which in turn encourages more
frequent changes (Fisher 2006). In the face of this
growing complexity, an architect cannot provide
complete designs for the future, but will increasingly
create the conditions for self-organization and evolution
of the enterprise (Lankhorst 2009). The role of the
Enterprise Architect is one of nurturer or “sense-maker”
(Lapalme 2011). As architectural decisions move beyond
a single organization, the role of the Enterprise Architect
is also increasingly that of a great negotiator (Lankhorst
2009).

At Stratum VI, a portfolio of strategic businesses is
managed to determine which business models the
enterprise (a business network or a corporation)
pursues. At Stratum VII, the overarching mission and
vision guide the construction and acquisition of these
businesses (Korhonen et al. 2010). Commonly held
values and purpose are used as governance vehicles at
Stratum VI and VII, respectively.

Table 3: Levels of Ecosystemic Architecture

Paradigmatic  |Architectural {Governance
Stratum [Scope EA Role Elements Vehicles
VIl |Global Enterprise Mission, Purpose
Architect vision
\ Inter- Business Values
organi- portfolio
zational
\% Organi- Business Norms
zational model

DISCUSSION AND CONCLUSIONS

Many studies have reported that EA work’s current key
challenges have origins in ownership and political issues
(Poutanen 2012; Hjort-Madsen 2007). Since EA has
technical origins and its practitioners are mostly from the
IT function, business management does not fully accept
EA to deal with “higher”-level architectural concerns. The
recent inclusion of higher-level business architecture
elements and artifacts in EA transcends the traditional
scope of Enterprise-Wide IT Architecture (EWITA), which
has been discretely contained within the operational
work system (i.e., the value-added domain). When IT

36

makes inroads into the more strategic and less technical
territory, it is generally seen as transgressing its
jurisdiction.

Following the reasoning of Hoebeke (1994), an ideal
vertical span of an architecture “work system” would be
three requisite strata (Jaques 1989), denoting a
maximum number of people able to create a shared
meaning. It further appears that each vertical work
system has its own “Weltanschauung” that sets the tone
for work in each domain. As the artifacts, the methods
and tools, and the very ontological and epistemological
premises of each vertical domain are fundamentally
different, we view that a uniform, monolithic approach to
EA at all work levels is bound to fail. Specifically, the
clear-cut IT architecture practice cannot be simply
extended as such to the more interpretative realm of
socio-technical considerations. A separate socio-
technical architecture would create an explicit context for
the technical architecture. This would benefit both
business and IT (Versteeg and Bouwman 2006). More
generally, we suggest that EA should be adapted to
each work system domain separately, yet the different
(sub-)architectures must relate to each other so that the
artifacts are seamlessly integrated to collectively
describe the entire enterprise.

In this conceptual article, we proposed that architectural
work in an enterprise be divided into three distinct
architectures: Technical, Socio-Technical, and
Ecosystemic. Each architecture deals with different
artifacts, IT assets, and business architecture and
strategy elements. Each architecture has its own “way of
working”, requires characteristic skills and knowledge,
benefits from a specific management approach, and
comes with its paradigmatic tools and methods. The
approaches range from engineering methods (AT) to
systems thinking approaches (AS) and finally to
narrative methods (AE). It is not realistic to expect that
any one person or any dedicated single team would be
able to manage the whole EA given this wide array of
distinct views. By modularizing EA vertically, people
working on each (sub-)architecture may focus on their
particular skills and will be better able to create a shared
meaning with each other.

Each domain can also be viewed as comprising its
distinct subculture. Schein (1996) recognizes that
organizational subcultures may reflect the common
experiences at different levels in the organization. The
vertical subcultures, based on different world views, call
for specific capabilities to enable effective cross-
boundary knowledge transfer. When crossing a cultural
boundary, information has to be put into the appropriate
language for the next level and has to reflect the values
and assumptions of that level (Schein 1996). As
knowledge is localized, embedded, and invested in
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practice, novelty generates different interests between
actors that impede their ability to share and assess
knowledge (Carlile 2004). To create organizational
knowledge, the cultural communities must co-create
common ground to provide a means of sharing and
assessing knowledge at the boundary (ibid.) and to
transform each other’s contextual understanding of work
in order to generate a richer and broader shared
understanding of the whole (Bechky 2003). We view that
boundary objects (Star and Griesemer 1989) are
important to enable requisite knowledge transfer
between distinct architectures. This represents an
interesting area for future research.

EA frameworks typically recognize three or four
architecture views that are used to structure architecture
products. For instance, the Department of Defense
Architecture Framework (DoDAF) specifies three views,
which collectively describe the enterprise: operational
view, systems view, and technical view. We are not
suggesting that such architecture views be vested to
different teams. What we do suggest, however, is that
EA would be designed and built around organizational
accountability levels (Jaques 1989) and that EA work
would be divided into vertical work system domains
(Hoebeke 1994). These levels and domains would then
be crossed vertically by any pertinent architecture views.
We view that this would promote the principle of
“separation of concerns” and also help assigning the
ownership and stewardship of different architectural
artifacts to governance roles that are rooted in the
respective decision-making levels in the organization.

This article does not put forth an EA framework or
implementation guidelines, but it merely poses a
question, based on theoretical scrutiny, whether the
vertical modularization of EA into three distinct
architectures might be justified and could help reach the
value proposition of EA. Another limitation of this article
is that the scope of the analysis is a single organization.
However, we view that the ideas presented herein can
be readily applied and adapted to multi-organizational
settings. We welcome further research to elaborate on
our tentative findings and to investigate the potential
benefits of the approach to the EA practice.
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Article

Enterprise Architecture Valuation and Metrics:
A Survey-Based Research Study

By Brian H. Cameron and Eric McMillan

Abstract

Enterprise Architecture (EA) is increasingly being adopted and utilized by all types of organizations (Fri 2007; Jung 2009;
Kappelman et al. 2008). Despite its growing popularity, the challenge facing many organizations is how to measure and
provide evidence of the value that EA provides to an enterprise (Boster et al. 2000; Plessius et al. 2012). This challenge
includes determining the best ways to effectively evaluate and measure the impact EA has on an enterprise. To provide
some insight into this problem, this article provides an overview of the means used to measure the value of EA within
organizations. This article seeks to accomplish four tasks. First, to demonstrate that EA value measurement is a challenge
that needs to be addressed within organizations. Second, to highlight the variety of methods and measures that
organizations currently use in their attempts to measure the value of EA. Third, to provide insight into the reported
challenges facing organizations involved in the process of measuring the value of EA. Fourth, to propose a conceptual
model for EA value measurement that can be utilized by organizations who have implemented EA. To provide support
and evidence for all four of these tasks, we present the results from a survey that contains the responses from 276

participants whose job roles and responsibilities directly reflected working in EA within their organizations.

Keywords

Enterprise Architecture (EA), Value Measurement, Strategic Alignment, Metrics, Survey, Business Value

INTRODUCTION

Leadership within organizations understands the need to
strategically align business needs and the Information
Technology (IT) that supports an organization’s business
units. Aligning business needs and IT can mean
managing complex issues, such as needing to process
vast quantities of data for conducting analysis
surrounding products and services, avoiding redundancy
in IT solutions, and working towards an efficient flow of
information throughout an organization. These are just a
few of the business and IT needs to be addressed by an
organization (Pereira & Sousa 2005).

Organizations also realize that they cannot manage their
activities if they don’t measure them properly. Metrics
are often gathered and used as a means to clearly and
consistently report on the performance of business
activities. The combination of a series of metrics, called
measures, can allow for accurate communication about
performance trends and progress toward strategic goals.
This research aims to address the issue of value
measurement in EA by developing and providing a
metrics reference model.

This article is structured as follows:

e We provide an overview of prior work and a
literature review of EA and value measurement,
including an identification of the existing research
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gaps. We also introduce the significance of metrics,
discussing both the role played by performance
metrics in organizations and the growing
importance of having a comprehensive set of
metrics for value management in the EA industry.

o We present the research questions and the design
flow for the research, including the steps followed
through the process of the research design.

o We discuss the results of the survey, analyze the
data, and use them as an input to design the
conceptual EA value measurement model.

¢ We discuss the research methodology that includes
designing a metrics model for EA value
measurement. The survey questions and the
responses from experts along with business value
concepts provided the foundation for constructing
this model.

¢ Finally, we discuss conclusions and directions for
future work.

LITERATURE REVIEW

This section provides an overview of the existing EA
literature in order to provide a foundation for developing
a model of EA value measurement. The literature we
review consists of a large collection of both academic
papers and trade articles.
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Overview of Enterprise Architecture

There is no single agreed definition for Enterprise
Architecture (EA). As a result, defining EA is highly
debated in both academia and industry by those who
research and practice EA. This article uses the definition
of EA supplied by Gartner: “Enterprise Architecture is
considered a set of processes that aid organizations in
translating their business vision and mission into
effective enterprise-wide change through a clear
understanding of its current (as-is) state and attaining a
better future (to-be) state” (Lapkin et al. 2008).

Organizations continue to focus on becoming more agile
in an effort to respond to the dynamic environments
created by ever-changing markets, customers, and
competitors. In order to remain competitive,
organizations need to develop and utilize architectures
that address the enterprise in a holistic fashion and that
go beyond just architectures developed solely for IT
transformation. Many large organizations are realizing
the strategic impact and business value that EA
generates (Ross et al. 2006).

Organizations expect many benefits from EA. Studies
claim that EA brings about seamless integration of
software  services — both homogeneous and
heterogeneous (Chung et al. 2009) and planning
procedures (Veasey 2001). Organizations expect that
EA will help them to reduce complexity and achieve
better efficiency, which will in turn assist managers with
decision-making and in their efforts to scope their
projects. Research also claims that EA can assist
stakeholders in making better decisions by assisting
management with prioritizing goals and communicating
them effectively across an enterprise.

Achieving strategic alignment between IT and business
is another major expectation from adopting EA. The rise
in business mergers and acquisitions, the continued
economic crisis, and unstable governance are just some
of the contemporary situations that lead to a dynamic
business environment (Silvius 2007). Strategic alignment
plays a significant role in improving the performance of
an organization. It allows organizations to be more
productive by achieving potential returns from IT
investments and competing even under dynamic market
conditions (Gutierrez et al. 2006).

The above-mentioned business benefits have made EA
popular in recent years, and it continues to grow as a
well-established  business  process management
approach.

Metrics

Measurement is not a new concept. We deal with
measurement in some form or another in our daily lives.
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When talking about metrics for business processes, the
concept can be summed up with this well known
statement: “You cannot manage what you cannot
measure. And you cannot improve something that you
cannot manage properly” (Harrington 1991). The term
“metrics” refers to a series of measurement steps —
defining the measure, how the measurement will be
carried out (which may involve mathematical
calculations), who will be involved in the measuring
process, and the source/origin of the data.

A systematic and solid corporate performance
management process is of paramount importance for
organizations to survive in this information age (Kaplan
& Norton 2006), and an important part of performance
management is metrics. Corporate performance metrics
provide a picture of the health of an area under scrutiny
within an organization, identify strengths and
weaknesses, and enable detecting processes that
deviate from normal behavior; e.g., fault detection, risk
analysis (Farrier & Salerno 2008). Organizations rely on
metrics to assess and improve customer satisfaction,
time-to-market factors, and other innovative processes
for improving their performance measures (Damm &
Lundberg 2007). Numerous research studies have
shown the impact of using metrics within organizations;
e.g., customer metrics (Lehmann 2004), financial
performance metrics, and organizational performance
metrics (Gupta & Zeithaml 2006). Defining and utilizing
the right set of metrics is important for organizations.

When it comes to metrics reporting, accounting for
tangible assets is a very common and easy process
which every organization does through financial
reporting, but when it comes to intangible assets, there
is no single standard or comprehensive reporting
mechanism (Aizcorbe et al. 2009). Many research
studies have identified constructs of customer metrics,
including observable or tangible constructs as well as
unobservable or intangible constructs, and how they
affect organizational performance. Experts believe that
the easiest way of collecting data to measure
unobservable customer metrics is through customer
surveys.

Numerous studies discuss the need for evaluating the
business value generated by IT services and propose
methods for doing this (Tian et al. 2007). EA value
evaluation should be based on more than just the
Business Value Analysis (BVA) of IT services. It requires
much more comprehensive analysis encompassing
constructs across an entire organization.

The process of measurement for EA is so complex that
there isn’'t a single model that serves as a best fit for all
measurements. Every organization has its own
customized measurement process depending on its
needs and management decisions. There exist
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numerous studies that exemplify the ongoing need for
measuring IT efforts using value metrics. But there has
been very little research done on evaluating a metrics
program itself (Jeffery & Berry 1993). One of the major
steps in defining a measurement process for an
organization is effectively identifying the business goals
of an organization. In this research, we have identified
the major organizational goals for an EA program and
used them as inputs to the value measurement model,
which is discussed in the last section.

EA Value Measurement Research Problem

When compared to EA value metrics, research on
software metrics is more mature, as software tools have
been developed to assist with gathering and analyzing
metrics over a longer period of time (Zuse & Bollmann
1989). However, organizations lack robust measurement
techniques to carry out measurement for EA. While we
noticed in our survey that most of the organizations
focus predominantly on EA frameworks and tools, there
is very limited attention given to assessing or evaluating
the value of EA itself through the use of metrics or
measures. In addition, there has been very little research
conducted in academia related to measurement
processes of value in EA. Through the course of our
literature review, we identified some of the existing
approaches to measurement techniques for EA.
However, there is no clear evidence whether these
models can address the issue of EA value measurement
in its entirety. For example, one of the research studies
extends task-technology fit theory to assess the
efficiency of EA frameworks as a way to measure the
impact of EA (Cane & McCarthy 2007). Another study
shows how DelLone and MclLean’s model can be
extended to EA benefits analysis (Niemi & Pekkola
2009). Popular measurement approaches such as
Balanced Score Card (BSC) have been applied in the
context of EA value measurement (Schelp & Stutz
2004). Another study involves techniques to measure
the corporate value from EA (Dietzsch et al. 2006).
Probability models have also been used to analyze the
impact of EA in organizations (Johnson et al. 2007).
Although such methods that discuss value measurement
for EA certainly exist, we claim that our research is
unique in that it provides a comprehensive metrics
reference list. The metrics provided in this article can be
used to fill the existing gap in EA value measurement as
seen in theory and followed in practice.

In order to understand the current status of EA value
measurement in industry, we conducted a survey with
the participation and collaboration of leading EA industry
associations and an industry research firm, Gartner. The
results of this survey serve as the basis for this research
and also for developing a metrics model.
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RESEARCH QUESTIONS AND DESIGN

We have developed the following research questions to
guide our investigation and analysis. We identified these
questions through a systematic review process of the
existing literature as discussed in (Tranfield et al. 2003).

o What are the categories of metrics organizations
use to measure the value of EA?

Further, we have identified the following research
questions for each category of metrics:

o What are the individual metrics under each
category used with the EA value measurement
program in organizations?

o What are the challenges typically encountered in
organizations when gathering information on
metrics used for EA value measurement?

Figure 1 provides the design flow of our research. We
started with an extensive literature review which includes
not just academic journal articles and leading conference
proceedings papers, but also business press releases
and EA-related trade articles to formulate an ongoing
picture of the current status of EA.

Designing the survey instrument and pilot testing was
the next step in the research. The process used is
detailed in the next section. Once the survey had been
completed, the responses from the participants were
collected, analyzed, and interpreted. The final stage in
the process was to use the results from the survey to
develop a conceptual model of EA value measurement.
With this model, we believe that our research makes a
significant contribution to both the research and practice
of EA.

Designing the Survey Instrument

The survey instrument for EA was designed to
investigate and capture details regarding various
constructs of EA programs in organizations. This survey
is unique in that it has the support and participation from
leading EA industry associations. Those associations
include the following: The Open Group, the Association
Enterprise Architects (AEA), the Association for
Enterprise Integration (AFEI), the Industry Advisory
Council (IAC) — Enterprise Architecture Shared Interest
Group (SIG), the Object Management Group (OMG), the
National Association of State Chief Information Officers
(NASCIO), and Gartner.

The target population consisted of individuals who lead
the EA function in their organization. Participants were
solicited from around the globe. The survey was also
unique because the participants represented a broad
cross-section of industries, ranging from Government
(Federal, State, Local) to IT organizations, and from
banking & financial services to healthcare. Contacting
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Associ o
Enterprise Architects

these experts was made possible through industry
associations list-serves. The responses from these
experts are crucial to this research study, and they form
the basis for understanding and explaining various
constructs of EA measurement. The sampling method
involved in this research is snowball sampling (Goodman
1961), a technique that works best for a case like ours.

The EA survey questionnaire was generated based on a
literature review of academic articles on EA and a
practitioner’s understanding of the current trends and
interests in EA. In order to enhance the clarity and
accuracy of the survey content, eight rounds of pilot
testing were conducted. The pilot testing panel
constituted EA experts from The Open Group, the
Industry Advisory Council (IAC) — Enterprise Architecture
Shared Interest Group (SIG), Gartner, National Defense
University, and survey experts from the Survey
Research Center at Penn State University.

Literature Review (Academic + Industry
articles)

Designing the survey instrument and pilet
testing

Sending out the survey through EA
industry associations list serve

Analyzingand reporting the survey results

Designing a conceptual EA value
measurement model

Figure 1: Research Methodology

The survey had three sections: EA framework usage, EA
value measurement, and the demographics of people
who lead the EA function. The average time to complete
the survey was about 30 minutes, depending on the
open-ended responses.

This article includes the responses from and analysis of
the EA value measurement section as well as highlights
from the demographic section of the survey.

RESULTS AND DISCUSSION

As discussed previously, the survey is the first of its kind
in the field of EA, and the number of organizations
involved makes it unique to existing EA research. The
survey was conducted online between April 2010 and
June 2010.
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A total of 334 individuals responded to the survey. The
job title of the respondents was used as the main
criterion to validate which participant’s survey responses
were used for data analysis. Of the 334 individuals who
responded to the survey, those who fell into the
categories of “consultant” and “other” were removed,
leaving a total of 271 participants whose job titles directly
reflected working with EA within an organization. Table 1
below provides details of the job titles reported by
respondents, separated into six (6) functional categories.

Table 1: EA Survey Candidate Details

Number of % of

Job Title Responses Participants
Role of Director or VP in EA 46 14%
Role as Chief Architect or 138 41%

Enterprise Architect working in an
EA organization

Role as an Architect or Engineer 73 22%
working in an IT organization

Role as a CIO, CEO, or CTO 14 4%
Consultant 28 8%
Other 35 10%
Total 334 100%

Participants in this article are defined as those who
worked in an EA capacity and were chosen as valid
candidates for the survey. Respondents are defined as
those participants who responded to a particular
question.

Each table, similar to Table 1 above, provides the
number of responses out of the valid number of
participants, and the corresponding percentage to which
this equates out of the total number of participants in the
research study.

Demographic Information of Participants

Participants in the survey also provided their
demographic information, including their education, age,
gender, and experience.

Gender

Out of the 276 participants, those who reported their
gender, 63% were male (n=173) while 5% were female
(n=13). A total of 33% of the participants chose to either
decline to answer the question or did not supply any
data for this question. The gender numbers imply that
there is large disparity between the number of men and
women working in the field of EA.
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Age Group

Participants were asked to select their age group, and
for analysis the age groups were separated into 10
ranges. 69% (n=188) of the participants responded to
this question. The results are presented in Table 2
below:

Table 2: Age Groups

Table 4: Degree Field

Number of % of

Degree Field Responses Participants
Computer Science 52 19%
Information Technology 43 16%
Business 31 1%
Engineering 29 11%
Public Administration/Policy 6 2%
Other 30 11%

Number of % of
Age Groups Responses Participants
18-20 years of age 0 0%
21-25 years of age 1 <1%
26-30 years of age 4 1%
31-35 years of age 23 8%
36-40 years of age 37 13%
41-45 years of age 34 12%
46-50 years of age 31 11%
51-55 years of age 32 12%
56-60 years of age 14 5%
>60 years of age 12 4%

Highest Level of Formal Education

The candidates were asked to indicate their highest level
of formal education. There were five options provided,
and participants were asked to choose only one option.
70% (n=194) of participants responded to this question.
The results are presented in Table 3 below:

Table 3: Formal Education

Almost half, or 46% (n= 124), of the respondents have
either IT or Computer Science-related degrees and a
background in EA which almost doubles the remaining
number of respondents 24% (n=67) who did not have
that type of background. This is an indication that EA still
mainly has an IT focus primarily because of the
background, experience, and education of those
individuals working in EA.

Participants were then asked if they held degrees in
other fields besides their primary degree field. 69%
(n=191) of the participants responded to this question,
with 30% (n=82) answering “Yes” and 40% (n=110)
answering “No”.

Total Years of Experience in EA-Related Roles

We asked this question in order to find out the total
years of experience the candidates had in EA roles. 71%
(n=195) of the participants responded to this question.
Years of experience were separated into seven (7)
ranges. The results are shown in Table 5 below:

Table 5: Years of Experience in EA

Number of % of
Formal Education Responses Participants
Associates degree 7 3%
Bachelor’'s degree 69 25%
Master’s degree 90 33%
Doctorate degree 15 5%
Other 13 5%

Field of Study

As a follow-up question, respondents were asked to
indicate the field in which they earned their highest
degree. 69% (n=191) of the participants responded to
this question. The results are presented below in Table
4:
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Number of % of
Years of Experience in EA Responses Participants
<3 years 33 12%
3 years to <6 years 45 16%
6 years to <10 years 42 15%
10 years to <15 years 40 15%
15 years to <20 years 23 8%
20 years to <30 years 7 3%
30+ years 5 2%

Questions Related to the Participants’ Organizations

Participants were asked a set of questions regarding
their organizations. They were instructed to answer
these questions according to their EA responsibility in
the organization.
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Primary Industry of Operation

The participants were asked to identify the primary
industry to which their organization belonged. There
were 27 options to choose from, and the participants
were asked to select only one option from the list. 65%
(n=178) of the participants responded to this question.
Below is a listing of the responses with response rates
over 5%, in descending order.

Table 6: Industries of the Respondents

Number of % of

Industries Responses Participants
Government — State and Local 22 8%
Energy and Utilities 18 7%
Banking and Financial 17 6%
Government-Federal, Defense/ 15 5%
Intelligence

Information Technology 15 5%
Insurance 13 5%

Number of Employees in the Organization

The participants were asked to indicate the number of
employees in their organization. 70% (n=193) of the
participants responded to this question. The results are
below in Table 7:

Table 7: Sizes of the Respondents’ Organizations

Number of % of

Size of Organization Responses Participants
<100 17 6%
100-249 9 3%
250-499 3 1%
500-999 10 4%
1000-2499 25 9%
2500-4999 28 10%
5000-9999 19 7%
>10000 81 29%

These results imply that the survey results we received
are from the perspective of large-size organizations. A
total of 56% of the respondents work in organizations
comprising more than 1,000 employees, while only 14%
work in companies with fewer than 1,000 people.

Number of IT Employees in the Organization

When asked about the number of IT employees in their
organizations, 69% (n=189) of the participants
responded to this question. The results are below in
Table 8:
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Table 8: Number of IT Employees in the Organization

Number of % of

IT Employees in the Organization Responses Participants
<25 19 7%
26-50 8 3%
51-75 8 3%
76-100 16 6%
101-200 27 10%
201-500 35 13%
501-1000 15 5%
>1000 53 19%
Other 8 3%

Headquarters of the Organization

The participants were asked to indicate the location of
their organization’s headquarters. 100% (n=276) of the
participants responded to this question. The results are
below in Table 9:

Table 9: Location of Organization Headquarters

Number of % of
Location of Headquarters Responses Participants
North America 189 69%
Europe 48 17%
Asia Pacific 29 1%
Africa 5 2%
Middle East 3 1%
Central America 1 <1%
South America 1 <1%

Organization’s Annual Revenue

Participants were asked to indicate the annual revenue
generated by their organizations. 68% (n=188) of the
participants responded to this question. The results are
below in Table 10:

Table 10: Organization’s Annual Revenue

Number of % of

Annual Revenue Responses Participants

<$1 million 5 2%
$1million to <$5 million 3 1%
$5 million to <$10 million 5 2%
$10 million to <$25 million 4 1%
$25 million to <$50 million 5 2%
$50 million to <$100 million 5 2%
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Number of % of
Annual Revenue Responses Participants
$100 million to <$250 million 11 4%
$250 million to <$500 million 14 5%
$500 million to <$1 billion 14 5%
$1 billion to <$10 billion 36 13%
$10 billion to <$100 billion 43 16%
More than $100 billion 14 5%

AEX

Assoc n of
Enterprise Architects

organization reports directly to the CIO. When that total
is combined with the 17% of responses indicating that
the EA program reports to a CTO, this means that 62%
of EA programs in this study report to IT leadership. This
is an indication that EA is seen predominately as a
component of IT within most of the organizations in this
study.

Table 12: EA Reporting Structure

Questions Related to the EA Program

In this section we summarize the survey responses
related to the specifics of the EA program in
organizations.

The first part of the survey included some questions on
the EA program itself and was designed to understand
the dynamics of EA in organizations. The questions and
corresponding responses are summarized below.

How Long has your Organization had a Formal EA
Program?

Table 11: Formal EA Program Timeframe

Number of % of

EA Reporting Structure Responses Participants
ClO 125 45%
CTO 47 17%
CEO 18 7%
HolTP 16 6%
COO 8 3%
HoAD 8 3%
HSCP 7 3%
HolO 5 2%
CFO 0 0%
Missing 2 1%
Other 40 15%

Number of % of

Formal EA Program Timeframe Responses Participants
<1 year 45 16%
1-3 years 88 32%
3-6 years 64 23%
6-10 years 42 15%
10-15 years 18 6.5%
>15 years 15 5%
Don’t Know 3 1%

Of the 276 responses received for this question, 32% of
the respondents indicated that their EA program has
been in existence for between 1 to 3 years, 23%
indicated 3 to 6 years, and 15% indicated between 6 and
10 years, the sum of which accounts for 70% of the
respondents. What is interesting is that less than 12% of
the EA programs reported in this study have been in
existence for more than ten (10) years. This trend could
be interpreted to support the notion that EA is a new and
emerging practice within organizations since 70% of the
firms report having an EA program in existence for less
than 10 years.

Where in the Organization does the EA Program Report
Directly?

Of the 274 responses to this question, 45% of the
respondents indicated that the EA program in their
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Overall Budget for EA Program
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Figure 2: EA Budget Size

A total of 213 respondents provided an answer to this
question. The answers ranged from $0 to $1.25 billion.
Using descriptive statistics and regarding the figure
above, there is a multi-modal response with three values
that are more frequent than the others: $500,000 (n=13),
$1 million (n=14), and $2 million (n=10). The largest
number of responses was associated with $0 (n=63),
which could be interpreted as EA is being practiced in
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many organizations but not in a formally recognized EA
organization.

How many People are Employed in the EA Program in your
Organization?

Out of the 266 responses received, 70% of the
respondents indicated that their EA organizations have
fewer than 14 personnel employed. This may
correspond with the 70% of respondents who indicated
that their EA programs were in existence for fewer than
10 years. Not only are EA programs relatively new within
organizations, but they are also relatively small in size.

Table 13: EA Organization Size

Number of % of
Organizational Goals Responses Participants
Improve management decision- 66 24%
making
Legacy transformation 64 23%
Efficient and effective business 62 22%
operations
Better communication 45 16%
Enable greater flexibility 43 16%
Innovation exploration 31 11%
Better predictability of project 30 10%
costs
Early risk mitigation 30 11%
Adaptability/fluidity of organization 26 9%
Improve interoperability with 22 8%
business partners
Satisfy compliance requirements 20 7%
Improve cross-governmental 19 6%
interoperability
Protection of intellectual property 9 3%

Number of % of
No. of Employees Responses Participants
<=3 73 26%
>3 but <=6 58 21%
>=7 but <=9 32 12%
>=10 but <=14 30 1%
>=15 but <=19 11 4%
>=20 but <=29 14 5%
>=30 but <=39 7 3%
>=40 but <=49 6 2%
>=50 but <=99 8 3%
>=100 27 10%
Don’t Know 7 3%

Organizational Goals for the EA Program

Organizations need clearly laid out business goals in
order to avoid subjective assumptions of their
capabilities. This is especially true in the case of EA, as
value evaluation against the goals initially set in the
beginning is very crucial. Many research studies show
how EA contributes to achieving organizational goals
(Tian et al. 2007). Through the literature review, we
identified 18 of the most common goals for an EA
program in an organization. The respondents to the
survey were asked to pick the goals that were most
relevant for their organization from this list.

Table 14: Organizational Goals

Out of 276 respondents, strategic alignment of business
and IT topped the list with 70% of the participants
checking off this answer. Cost savings was the second
most indicated reason at 45%, and better governance
was third with 32% of the respondents indicating the
importance of this item.

EA Business Case

Given a highly volatile economy, it becomes very
important to look into the constructed business case for
EA efforts. In order to study how the business case was
constructed and approved, the survey included a set of
questions on this topic. Respondents were asked to
indicate whether their organization used value metrics in
their efforts to make a business case for EA. Out of 276
responses received, 27% (n=75) answered yes, 38%
(n=105) answered no, while 17% (n=48) answered that
they were not aware of any that were used, and an equal
amount 17% (n=48) did not respond.

Those who answered “Yes” to using value metrics for
the EA business case were then asked to select the
categories of metrics they used to help support the
business case. 25% (n=70) of the participants
responded to this question.

Table 15: EA Business Case

Number of % of
Organizational Goals Responses Participants
Strategic alignment 193 70%
Cost savings 127 46%
Better governance 91 32%
Deliver applications 9 32%

Number of % of

Categories of Metrics Used Responses Participants

Business/Strategy 57 21%
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Number of % of
Categories of Metrics Used Responses Participants
Financial 50 18%
IT 40 14%
Risk and Compliance/Regulatory 34 12%
Growth/Innovation 30 1%
Customer 26 9%
EA Internal Program 24 9%
Government Budget Oversight 13 4%

Financial Metrics

Only 38% (n=105) of the participants responded to this
question, and 10% (n=27) of those respondents
indicated that their organizations did not use any
financial metrics in their EA value measurement
program. Below is a list of the commonly identified
financial metrics with their frequencies and associated
percentages.

Table 16: Categories of Financial Metrics

Other survey details about the business case
construction included asking the respondents to indicate
the most senior person who approved the business case
for the EA program. For this question, the majority of
them indicated the CEO, followed by the CIO, and then
the Director or Vice President of the organization.

EA Value Measurement

This section attempts to capture in-depth details
regarding the current state of EA value measurement in
industries. We began by asking the following qualifier
question:

Does your Organization have (or Plan to Implement within
the Next Year) an EA Value Measurement Program?

Out of the 276 possible respondents for this question,
38% (n=106) responded yes, 28% (n=78) responded no,
and 14% (n=54) responded that they were not aware of
any plan to be implemented within the next year.
Approximately one third of the respondents’
organizations are planning to implement an EA value
measurement program within a year, but nearly half of
the respondents, 42% (n=142), work within organizations
where a plan for measuring the value of EA may not be
implemented within the next year. The follow-up
questions that this poses is whether the organizations do
not see EA value as important, or whether they are
unsure of how to measure the value of EA?

Metrics Used for EA Value Measurement

Once we identified the goals for an EA program, we
were able to derive metrics categories from them. As
indicated earlier, we identified seven major categories of
metrics: financial, IT, customer, business/strategy, EA
internal program, growth/innovation, and
compliance/regulatory. Additionally, we identified a list of
metrics traditionally utilized in these categories.
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Number of % of
Categories of Financial Metrics Responses Participants
Return on Investment (ROI) 59 21%
Benefit-to-Cost Ratio (B/CR) 38 14%
Total investment in new 35 13%
applications (bought or built) over
time
No financial metrics are used in 27 10%
our organization
Internal Rate of Return (IRR) 24 9%
Net Present Value (NPV) 19 7%
Return on Total Assets (ROA) 17 6%
Breakeven Point (BEP) 15 5%
Return on Shareholders' Equity 6 2%
(ROE)

The next question posed regarding the use of financial
metrics was aimed at understanding what issues are
typically encountered by organizations as they attempt to
gather information on financial metrics. 27% (n=77) of
the participants responded to this question. The
respondents were asked to choose from a list of issues.

Table 17: Financial Metrics Issues

Number of % of

Financial Metrics Issues Responses Participants

Difficulty in consolidating data 45 16%
from existing disparate systems

Poor data quality and low data 34 12%
consistency due to inefficient
reporting tools

Ensuring metrics are continually 27 10%
evaluated for relevance and
identification of new metrics as
necessary

No standard business architecture 25 9%
documentation

Lack of resources (may include 22 8%
hardware, software, or human

resources)
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Number of % of

Financial Metrics Issues Responses Participants

Legal/political barriers/cultural 17 6%
barriers

Lack of management 15 5%
sponsorship/support/proper
guidelines

Degree of dependence on 13 5%
external systems

Defining target state first — room 11 4%
for bias

Table 17 highlights the need for data architecture and
the problems of data retrieval, data consolidation, and
poor data quality as important inhibitors to gathering
metrics for evaluating the value of EA. The table also
points out the need for governance around data and the
need to implement processes to review and update
metrics when necessary.

Next, respondents were asked to indicate their level of
satisfaction in the reliability of the financial metrics used
to measure EA value. 26% (n=72) of the participants
responded to this question. The largest percentage 11%
(n=30) of the respondents indicated that they were
somewhat satisfied with the financial metrics.

The next question asked respondents to indicate how
successful the organization had been at achieving the
goals set for the financial metrics used to measure EA
value. 26% (n=72) of the participants responded to this
question. The responses remained consistent with the
earlier question, with the largest percentage, 11%
(n=29), indicating that organizations were only partially
successful using financial metrics, but also differing
slightly as 9% (n=25) of the respondents indicated that it
may be too early to get a clear indication of the use of
financial metrics.

The respondents were asked to indicate the importance
of financial metrics in the overall performance evaluation
of the EA program. 27% (n=74) of the participants
responded to this question. The responses were very
positive in support of financial metrics.

Table 18: Financial Metrics Importance

IT Metrics

When asked if IT metrics were used for the EA value
measurement program, we received a 100% (n=276)
response rate from the participants to this question. This
is a clear indication that IT metrics are the metrics
primarily used as an indicator of EA value within
organizations. There were 30 options to choose from for
this question, and the participants were asked to choose
all the options that applied to their organization. The
table below contains all of the responses that received
greater than a 10% response rate from the participants.
For a complete list of the IT metrics choices in the
survey, please refer to the Appendix.

Table 19: IT Metrics

Number of % of
IT Metrics Responses Participants
IT total cost of ownership 56 20%
Cost savings through the re-use 44 15%
of software components
o o .
% re-use of architectural 42 15%
components
% of IT initiatives that are aligned 39 14%
% re-use of common designs 35 12%
# of projects w/EA exemptions 29 11%
Service-level effectiveness 29 11%
Time taken to complete phases of o
SDLC 29 11%

The next question addressed the challenges faced in
gathering information on the metrics utilized in the IT
category. 31% (n=86) of the participants responded to
this question.

Table 20: Challenges with IT Metrics

Number of % of

IT Metrics Challenges Responses Participants

Silo nature of the departments 51 18%

Lack of integrated technology or 36 13%
inefficient reporting tools

Poor data quality and low data 34 12%
consistency

Ensuring metrics are continually 28 10%

evaluated for relevance

Number of % of

Financial Metrics Importance Responses Participants
Very High 13 5%
High 30 11%
Moderately 21 8%
Low 8 3%
Very Low 2 >1%
48

The silo nature of departments may support the earlier
interpretation proposed in this article, that EA is
practiced within organizations but not in a formal manner
that is centralized and used across different business
units. Silos may also contribute to inconsistent data and
data quality, lack of integrated technologies, and
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difficulty in evaluating metrics across different units for
relevance.

When asked to indicate their level of satisfaction in the
reliability of the IT metrics used to measure the value of
EA within the organization, 30% (n=83) of the
participants responded to this question. The largest
percentage of respondents, 11% (n=31), indicated that
they were “Somewhat satisfied” with the IT metrics used
to measure the value of EA.

Respondents were asked to indicate how successful the
organization had been in achieving the goals set by the
IT metrics. 30% (n=82) of the participants responded to
this question. Almost an equal number of respondents
(11%, n=31) stated that IT metrics were “Partially
successful” in measuring EA and indicated that it was
“Too early to make a complete assessment” (11%,
n=29).

Next we asked the respondents to indicate how
important the IT metrics were in the overall performance
evaluation of the EA program. 30% (n=82) of the
participants responded to this question. 21% (n=58) of
the participants indicated that IT metrics were either of
“High” or “Moderately High” importance to measuring EA
in their organizations.

Customer Metrics

One of the crucial factors for an organization is to
increase its customer lifetime. There are dedicated
teams in organizations working on innovative ideas to
attract new customers. In this section, we set out to
examine the influence of customer metrics on EA value
measurement.

Customer metrics received around 29% (n=80) of the
participants responding to this question. The only
response to the questions that registered over a 10%
response rate was 12% (n=32) of the participants who
indicated that “No customer metrics are used” in their
organization to measure EA.

Of the metrics that respondents indicated they used,
those with the highest response rates are listed below in
Table 21. The complete list of all 28 items can be seen
in the Appendix.

Table 21: Customer Metrics

Number of % of
Customer Metrics Responses Participants
On-time delivery 26 9%
Customer service performance 21 8%
Customer care performance 19 7%
Effectiveness of SLAs 17 6%
Average customer waiting time 17 6%
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Number of % of

Customer Metrics Responses Participants

Feedback through customer 18 7%
surveys

Next, respondents were asked to identify the challenges
typically encountered when gathering information on
customer metrics. Only 18% (n=49) of the participants
answered this question. Of the responses received, 9%
(n=25) indicated that the greatest challenge with
customer metrics is that they are perceptual or
unobservable. Responses about customer metrics
exhibited a consistent theme of noting the poor quality
and consistency of customer metrics as an issue 7%
(n=18), and also that metrics should be continually
evaluated for relevance and identification of new metrics
8% (n=21).

When respondents were asked to indicate their
satisfaction in the reliability of customer metrics used for
EA value evaluation, 20% (n=54) of the participants
answered this question. The largest percentage of
answers indicated that 8% (n=21) were “Somewhat
satisfied” with the reliability of using customer metrics to
measure EA value, while 5% (n=13) indicated they were
neither satisfied nor dissatisfied with using customer
metrics to measure the value of EA.

When asked how successful the organization had been
at achieving the goals set for customer metrics, 20%
(n=53) of the participants responded. A total of 11%
(n=29) of the participants indicated that their
organizations had been “Partially successful” in
achieving the organizational goals that were set when
using customer metrics to measure EA value, and 5%
(n=15) indicated that it was too early to tell.

In the next question, respondents were asked to indicate
the importance of customer metrics in the overall
performance evaluation of the EA program. Again, 20%
(n=53) of the participants responded to this question.
18% (n=39) of the participants rated customer metrics
“Very High” to “Moderately” important in the overall
performance evaluation of the EA program in their
organizations.

Business/Strategy Metrics

There were 23 possible choices for business metrics.
31% (n=85) of the participants responded to this
question. Table 22 lists the business metrics with the
highest response rates. Other business metrics can be
found in the Appendix.
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Table 22: Business/Strategy Metrics

Number of % of

Business/Strategy Metrics Responses Participants

Increase in the ability of the EA 33 12%
team to respond effectively to new
business opportunities

No business/strategy metrics are 26 9%
used in the organization

% of applications used by more 25 9%
than one business

Decrease in time-to-market for 24 9%
new products/revenue generated

Participants were asked to indicate the problems
encountered when gathering information on the business
metrics used for the EA program.

Table 23: Challenges with Business/Strategy Metrics

Business/Strategy Metrics Number of % of

Challenges Responses Participants
Silo nature of the departments 25 9%
No aggregation of business 22 8%
processes to common value

streams

Poor data quality and low data 22 8%

consistency due to inefficient
reporting tools

Goals are arbitrarily set and 21 8%
sometimes unrealistic

When asked to indicate their level of satisfaction in the
reliability of achieving the goals set for business/strategy
metrics, 21% (n=59) of the participants responded to this
question. The largest percentage of responses, 7%
(n=20), indicated that they were “Somewhat satisfied”,
followed closely by another 7% (n=19) of the responses
indicating they were “Neither satisfied nor dissatisfied”
with the reliability of business/strategy metrics to
measure EA value. Also, 4% (n=11) indicated they were
“‘Somewhat  dissatisfied” with the use of
business/strategy metrics in measuring the value of EA.

Participants were asked to indicate how successful the
organization had been in achieving the goals set for the
business/strategy metrics used to measure EA. 21%
(n=57) of the participants responded to this question.
“Partially successful” was the response with the highest
percentage at 9% (n=26), followed by “Too early to make
a complete assessment” which had a response rate of
7% (n=20).

Next we asked the respondents to indicate how
important the business/strategy metrics were in the
overall performance evaluation of the EA program. 21%
(n=58) of the participants responded to this question.
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20% (n=55) of the participants indicated that
business/strategy metrics were either “High” to
“Moderately” important in measuring the value of EA,
with only 1% (n=3) indicating low importance and no
indications of very low.

We received some interesting responses to this
question. As one respondent commented:

“We've been able to successfully launch four new product-
specific companies based on identifying the right opportunity at
the right time with the right partners quickly, while either
delaying or shelving opportunities that did not meet our
success criteria. Our EA/business architecture approach (and
team) is what makes that possible”.

This response can be interpreted as an indication of the
partial success of business metrics, and also as support
for the belief that it may yet be too early in the lifecycle of
the still maturing EA programs that utilize business
metrics for them to report on the success of using these
types of metrics.

EA Internal Program Metrics

This category of metrics deals with measuring the
activities which are internal to an organization
implementing an EA program.

There were 29 possible choices for EA program metrics,
and the participants were asked to check all of the
metrics that applied to their organization. For this
question we received a 29% response rate (n=82) from
the participants in the survey. This table lists the metrics
with the highest responses. Other metrics in this
category can be referred to in the Appendix.

Table 24: EA Internal Program Metrics

Number of % of

EA Internal Program Metrics Responses Participants

Amount of architect time per 34 12%
project

% of successful projects in which 31 1%
EA team participated

Number of projects that leverage 31 11%
EA repository for future-state
designs

% of time each EA role is in 28 10%
strategic and business planning

process

Next, candidates were asked to indicate the challenges
typically encountered when gathering information on EA
internal metrics.
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Table 25: Challenges with EA Internal Program Metrics

question. The three options with the highest response
rates are show below. The other options had less than

an 8% response rate. Additional growth metrics can be

found in the Appendix.

Table 26: Growth/Innovation Metrics

EA Internal Program Metrics Number of % of
Challenes Responses Participants
Poor quality and low data 27 10%
consistency due to inefficient

reporting tools

Lack of business standards to 25 9%
define EA internal metrics

Ensuring metrics are continually 21 8%
evaluated for relevance and

identification of new metrics

Participants were asked to indicate how successful the
organization had been in achieving the goals set for the
EA internal metrics used to measure EA. 23% (n=63) of
the participants responded to this question. 14% of the
participants indicated they were either “Very satisfied” or
“Somewhat satisfied” with the use of EA internal metrics
to measure the value of EA. 8% (n=24) provided
responses that ranged from “Neither” to “Somewhat
dissatisfied” with the use of EA internal metrics, and one
participant indicated they were “Very dissatisfied” with
the use of EA internal metrics.

Participants were asked to indicate how successful the
organization had been in achieving the goals set for the
business/strategy metrics used to measure EA. 23%
(n=63) of the participants responded to this question.
“Partially successful” was the response with the highest
percentage at 12% (n=33), followed by “Too early to
make a complete assessment” which had a response
rate of 5% (n=15), and 4% (n=11) who indicated that EA
internal metrics are “Very successful”.

Next we asked the respondents to indicate how
important the business/strategy metrics were in the
overall performance evaluation of the EA program. 22%
(n=62) of the participants responded to this question and
20% (n=56) of the participants indicated that
business/strategy metrics were either “High” to
“Moderately” important in measuring the value of EA,
with 2% (n=6) indicating low importance and no
indications of very low importance.

Some of the responses received were:

“EA internal metrics are too heavily focused on governance,
and that they measure how well the EA program does, but not
really the value of the EA program”

A respondent also expressed the opinion that:

‘EA internal program metrics are as much arbitrary as
anything, and without specific expectations for impact and
value, it is difficult to demonstrate the value achieved.”

Growth/Innovation Metrics

There were 21 possible choices for growth/innovation
metrics. 30% (n=82) of the participants responded to this
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Number of % of
Growth/Innovation Metrics Responses Participants
No growth/innovation metrics 39 14%
used in the organization
% of ideas implemented, trends 22 8%
and patterns
% of relevance to business 21 8%
objectives

Participants were asked to indicate the problems
encountered when gathering information on the business
metrics used for the EA program. There were seven
options to choose from, and participants were asked to
choose all the options that applied to their organization.
17% (n=47) of the participants responded, and the three
options with the highest response rates are show below
in descending order:

Table 27: Challenges with Growth/Innovation Metrics

Growth/Innovation Metrics Number of % of
Challenges Responses Participants
Intangible nature of metrics 20 7%
makes it hard to capture

Lack of integrated technology or 17 6%
inefficient tools used to capture

metric data

Other 13 5%

The reasons provided as “Other” are qualitative in nature
and will be provided in a future research article.

When asked to indicate their level of satisfaction in the
reliability of achieving the goals set for business/strategy
metrics, 15% (n=42) of the participants responded to this
question. The largest percentage of responses, at 6%
(n=16), indicated that they were “Neither satisfied nor
dissatisfied” with the use of growth/innovation metrics to
measure the value of EA. The second highest
percentage was 4% (n=11) of the responses indicating
they were “Somewhat satisfied” with the reliability of
business/strategy metrics to measure EA value. 3%
(n=11) of the participants indicated they were
“Somewhat  dissatisfied”  with the use of
growth/innovation metrics in measuring the value of EA.

Participants were asked to indicate how successful the
organization had been in achieving the goals set for the
growth and innovation metrics used to measure EA. 15%
(n=41) of the participants responded to this question.
“Partially successful” was the response with the highest
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percentage at 6% (n=17), followed by “Too early to make
a complete assessment” which had a response rate of
5% (n=15).

Next we asked the respondents to indicate how
important the growth and innovation metrics were in the
overall performance evaluation of the EA program. 15%
(n=42) of the participants responded to this question.
12% (n=34) of the participants indicated that
business/strategy metrics were either “High” to
“Moderately” important in measuring the value of EA. 2%
(n=3) of the participants indicated that growth/innovation
metrics are of “Low” importance when measuring the
value of EA, and 1% (n=3) indicated they are of “Very
low” importance.

Compliance/Regulatory Metrics

There were 24 possible choices for compliance and
regulatory metrics. 29% (n=79) of the participants
responded to this question. The four options with the
highest response rates are show below. The other
options had less than an 8% response rate and can be
viewed in the Appendix.

Table 28: Compliance/Regulatory Metrics

Number of % of

Compliance/Regulatory Metrics Responses Participants

No compliance/regulatory metrics 36 13%
used in the organization

% of projects that follow clearly 24 9%
defined governance

Number of designs/projects that 23 8%
are 100% compliant with EA
standards

Compliance/Regulatory Metrics Number of % of
Challenges Responses Participants
Lack of documentation as to how 17 6%
compliant areas are addressed

internally

Accuracy and completeness of 12 9%

documentation

Participants were asked to indicate the problems
encountered when gathering information concerning the
business metrics used for the EA program. There were
seven options to choose from, and participants were
asked to choose all the options that applied to their
organization. 17% (n=47) of the participants responded,
and the three options with the highest response rates
are show below in descending order. The other options
had less than a 6% response rate.

Table 29: Challenges with Compliance/Regulatory Metrics

When asked to indicate their level of satisfaction in the
reliability of achieving the goals set for business/strategy
metrics, 16% (n=45) of the participants responded to this
question. The largest percentage of responses, at 7%
(n=18), indicated that they were “Somewhat satisfied”
with the use of compliance/regulatory metrics for
measuring the value of EA. The second highest
percentage was 5% (n=13) of the responses indicating
they were “Neither satisfied nor dissatisfied” with the
reliability of business/strategy metrics to measure EA
value. 3% (n=7) of the participants indicated that they
were “Somewhat dissatisfied” and one participant was
“Very dissatisfied” with the use of compliance/regulatory
metrics in measuring the value of EA.

Participants were asked to indicate how successful the
organization had been in achieving the goals set for the
compliance and regulatory metrics used to measure EA.
16% (n=45) of the participants responded to this
question. “Partially successful” was the response with
the highest percentage 10% (n=28), followed by “Too
early to make a complete assessment” which had a
response rate of 4% (n=12).

Next we asked the respondents to indicate how
important the compliance and regulatory metrics were in
the overall performance evaluation of the EA program.
16% (n=44) of the participants responded to this
question. 15% (n=40) of the participants indicated that
compliance and regulatory metrics were either “High” to
“Moderately” important in measuring the value of EA.
<1% (n=1) of the participants indicated that
compliance/regulatory metrics are of “Low” importance
when measuring the value of EA, and 1% (n=3)
indicated they are of “Very low” importance.

Other Metrics

When asked if the participants used any other metrics to
measure the value of EA within their organizations, they
provided the following responses:

Table 30: Other Metrics

Number of % of
Responses Participants

Compliance/Regulatory Metrics
Challenges

Number of % of
Other Metrics Responses Participants

Yes 14 5%

Silo mentality lacking vision of 26 9%
inter-dependency of risks within
organization

No 73 26%

Varying regulations with time 17 6%
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31% (n=87) of the participants responded to this
question. Looking at the responses in the table above, it
would be safe to interpret that out of the 87 participants
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that responded to the survey, 73 stated that this survey
captured the majority of the metrics used by their
organizations. Since only one third of the participants
responded to this question, it is not safe to conclude that
this survey captured all of the different methods and
metrics used to measure EA value, but we will be able to
use qualitative analysis methods to identify other
methods used by participants as indicated by their
responses to open-ended questions.

Review Procedure for EA Metrics

The candidates were asked to comment on how often
their metrics were reviewed for correctness. There were
six possible choices, and the results are provided below.

Table 31: Review Procedure for EA Metrics

Number of % of
Review Procedure for EA Metrics Responses Participants
Weekly 10 4%
Monthly 18 7%
Quarterly 22 8%
Annually 6 2%
No formal review process 22 8%
Other 1 <1%

CONCEPTUAL METRICS REFERENCE MODEL FOR
EA VALUE MEASUREMENT

In this section we discuss our research methodology
which includes the construction of the metrics reference
model for EA based on the results and analysis of the
survey. The final output of the conceptual model is a set
of value metrics that organizations can use to measure
their EA efforts.

A few industry reports have attempted to provide a list of
value metrics for EA programs. The marketing firm
Forrester discusses that EA metrics need to be classified
under two categories: Activity metrics (metrics
associated with the workload characteristics of an EA
group) and Value metrics (metrics that show the value of
EA to an organization) (Kappelman et al. 2008). Another
research study describes five essential metrics for EA
value measurement: strategy alignment, financial
stability, improved customer satisfaction, EA skills, and
EA process improvement (Pereira et al. 2005). We argue
that the metrics defined by these authors are at a very
high level and do not necessarily address all areas of EA
value measurement.

In an attempt to address this gap and suggest a more
detailed list, we have identified seven categories of
metrics related to EA as discussed previously.
Furthermore, individual metrics defined under each of
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these seven categories aid in carrying out a more in-
depth measurement analysis for EA.

Using the found results, we propose a conceptual model
(Figure 3) to help organizations better understand or
implement EA value measurement. An organization’s
decision management hierarchy can be considered to be
made up of four hierarchical levels. Levels 0, 1, 2, and 3
correspond to operational, process/program, tactical,
and strategic levels respectively (Zuse & Bollmann
1989). Each of these layers has goals established in a
hierarchical fashion in order to address the goals of the
organization as a whole.

/" Business
metrics

Strategic goals
Level 3 b g g
BUSINESS — Lever2 Tactical goals
need based

evaluation Program / Process
Level 1 gOaIS

S, TN
. Operational goals customer | :>
Level 0 \—"‘L"‘ﬁ’—/

/ )
J-' Business state transformation
/ AS-IS\N TO-BE

Figure 3: Conceptual Metrics Reference Model for EA
Value Measurement

" Innovation,
1 Regulatory
metrics

" Foanclal, ™, >
EA internal ]
metries

Mentioned below are the goals and metrics associated
with each of the four layers in the decision management
hierarchy in an organization.

e Strategic level: This deals mainly with measuring
the business value created by EA. What we should
ideally find in organizations is business strategy
driving the IT strategy in order to achieve effective
business-IT alignment. Business goals and IT goals
originate from business strategy and IT strategy
respectively. These goals are usually set by top
management to achieve the business
objectives/vision of an organization. The list of
business or strategy metrics specified in the
Appendix can be used to address long-term
strategic objectives.

e Tactical level: This is sometimes referred to as
middle management. The goals here vary from
short to medium-term. Growth/innovation metrics
and compliance/regulatory metrics originating from
tactical goals are defined at this particular level.

e Program level: This layer deals with the goals that
enable establishing a sound program master plan,
setting developmental activities, and running
business operations. Financial metrics and EA
internal metrics are the major metrics resulting from
this layer.
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e Operational level: This is the bottom-most layer in
the organizational system. It deals with goals
concerning IT and related service operations. This
layer is characterized by the daily operations of an
organization and is more structured. Some of the
metrics defined in this layer include IT capability
metrics and customer metrics.

A major feature of this four-level model is evaluation
based on the business needs of an organization. Most
organizations consider EA as a major value-driven
venture and business transformation process. Hence
evaluation becomes essential for a business initiative
like EA. Evaluating the metrics against business
objectives  through  continuous feedback/iterative
processes is crucial in the transitional phase of
developing to-be (future) architecture from as-is (current)
architecture for organizations. There are various process
models in EA that suggest the need for EA to function as
an ongoing process with continuous feedback for
evaluation (Lapkin et al. 2008).

Each level in this model has an associated network of
feedback where the metrics developed during each
iteration can be evaluated against a performance
scorecard based on the outcomes (i.e., to what degree
the goals have been accomplished). This scorecard
basically consists of questions for each metrics category.
Some of these questions discussed as a part of the
survey for each metrics category are as follows:

e Level of satisfaction in the reliability of the financial
metrics utilized to measure EA value (5=very
satisfied; 4=somewhat satisfied; 3=neither satisfied
nor dissatisfied; 2=somewhat dissatisfied; 1=very
dissatisfied).

e Success rate in achieving the organizational goals
set for the financial metrics used to measure EA
value (5=very successful; 4=partially successful;
3=neither successful nor unsuccessful;
2=unsuccessful; 1=too early in the process to
adequately assess).

e Importance of financial metrics in the overall
performance evaluation of the EA program (5=very
high important; 4=high importance; 3=moderately
important; 2=low importance; 1=very low
importance).

Furthermore, this information can be used to make
decisions regarding selecting the next set of
organizational goals (to-be state) and their related
metrics, or discarding metrics that have little or no
business impact.

CONCLUSION AND FUTURE WORK

The motivation behind this research is the increasing
need for a comprehensive value management program
in the EA community. The responses received from the
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survey helped us to analyze the current state of EA and
draw important conclusions. We do not rule out the fact
that there could be various other value metrics that might
be proposed in the future depending on the needs and
expectations from EA. One of the interesting future
directions of this research would be to conduct business
case studies that would be involved in developing value
metrics in an EA context and determining how and if the
results from using the metrics vary with respect to
organizational context, vertical industry, or EA
implementation.

We assume that the majority of the respondents who
participated in this survey are familiar with EA concepts
and benefits. The success of this model depends on
associating the right metrics with their goals. If the
organization’s goals are not clearly defined, then this
would result in the wrong set of metrics and could lead to
undesirable results.

APPENDIX

Table 32: Financial Metrics

Financial Metrics

Return on Investment (ROI): Used to evaluate the efficiency of
EA investment.

Return on Shareholders' Equity (ROE): Measures the rate of
return the company has earned on its equity investment.

Return on Total Assets (ROA): Measures the effectiveness of
the company’s assets to generate net profits.

Internal Rate of Return (IRR): Used to calculate and assess
the financial attractiveness/viability of capital intensive projects
or investments.

Benefit-to-Cost Ratio (B/CR): Ratio of EA benefits to EA costs.

Net Present Value (NPV): Net amount of all discounted cash
flows.

Breakeven Point (BEP): Point when benefits exceed the costs
of EA.

Total investment in new applications (bought or built) over
time.

Table 33: IT Metrics

IT Metrics

IT Total Cost of Ownership (TCO): Measures the overall total
cost of ownership for technology-related activities that an
organization owns, operates, or supports.

Percentage of IT initiatives that are aligned, as identified
through the EA process.

IT cost per employee per year.

Total cost of Application Development (AD) staff and tools to

modify those applications over time.
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IT Metrics

Percentage re-use of architectural components including
services.

IT Metrics

Reduction in number of manual interfaces.

IT Support Performance: Measures how well the IT team
supports its users with IT support activities (time-to-respond
and time-to-resolve).

Cost savings through re-use of software components,
standardized purchase agreements, and common product
sets.

Service-Level Effectiveness: Measures the effectiveness of the
expected service levels in place in an organization with all its
IT users.

Cutover costs for upgrades/conversions.

Time taken to complete specific phases of the Software
Development Life Cycle (SDLC).

Table 34: Customer Metrics

Customer Metrics

Comparing project completion times and performance
improvement (in terms of deliverable success) of architecture-
aligned and non-compliant projects.

Cost-of-Sales Index: This shows how cost-efficiently the sales
team can turn prospects to customers.

Customer acquisition and the cost involved.

Percentage re-use and repeat of common designs that speed
decision-making with less time to complete design.

Number of outages (downtime) reported.

Customer Lifetime Value: The present value of all future profits
obtained from a customer over the life of their relationship with
a firm.

Improvement in downtime or availability measures. Amount of
downtime during “go live” phases of projects.

Customer Equity: The lifetime value of current and future
customers.

Number of projects, design artifacts reviewed, at what level
they are reviewed, and the number of rejections per project
reviewed.

Customer Retention: This shows how well existing customer
needs are being identified and satisfied.

Cross Selling: Selling related products to current customers.

Number of new products licensed versus existing licenses
leveraged.

Number of infrastructure change management requests.

On-Time Delivery: This shows the ability of the organization to
meet its customer expectations. This is measured as the time
taken to satisfy a specific order or service request.

Percentage of capacity used or volume of unused capacity.

Number of cases where new technology was not adopted.

Sales Opportunity Index: This shows how successfully the
organization can cultivate prospects for its products and
services.

Number of new IT-enabled business capabilities within a given
budget time and the revenue generated.

Partnership Ratio: Measures how much the IT function is
involved with strategic business initiatives, and measures the
percentage of business stakeholders that view IT as a trusted
advisor and strategic partner.

Sales Cycle Index: This shows the ability of the sales function
to manage the duration of the sales process — tracking process
to record when initial contacts with prospects are made and
sales close date (successful or unsuccessful).

Sales Close Index: This shows how successfully the sales
function can turn prospects into customers.

Reduction in the rate of urgent infrastructure projects and
number of support products.

Number of projects to raise EA exemption.

Sales Price Index: This shows how successfully the sales
function can complete a particular business without reducing
price and therefore margin.

Number of IT trends planned for in the future-state
architecture.

Customer Service Accuracy: Measures the availability and
accuracy of information needed to complete a specific order.

Sigma Value: Identifying the Critical-to-Quality (CTQ)
characteristics and assessing the failed CTQ as a fraction of
the total for any given batch of products/services.

Customer Service Performance: Measures the organization’s
ability to fulfill customer requests as per agreed performance
guidelines.

To-Complete Performance Index (TCPI): This metric focuses
on future work by indicating what performance levels the
project must achieve on the remaining work in order to meet its
financial commitment to management.

Systems Performance: Indicated by the percentage of time
that the IT organizational systems and applications and
infrastructure (both hardware and software) supported by the
IT unit and its service providers are performing well within their
specified objectives.

Customer Care Performance: Measures critical aspects of
customer service: time-to-respond and time-to-resolve. It also
measures the efficiency of the customer care team to handle
and close requests within agreed Service-Level Agreements
(SLAs).

Order Fill-rate: The organization’s ability to meet customer
expectations with respect to a specific order or an agreed
service.
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Customer Metrics

Material Quality: Measures the overall quality of the materials
supplied to the customer based on the condition of the
materials supplied (whether there were any damaged or
defective materials) on receipt.

Business/Strategy Metrics

Decrease in time-to-market for new products and the revenue
generated.

Agreement Effectiveness of SLAs: Measures the overall
effectiveness of Service-Level Agreements (SLAs) in place
with the organization’s customers. This data can be obtained
through quarterly surveys.

Ratio of opportunities to support a strategy adopted versus not
adopted.

R&D Success Index: The ability of the product development
team to introduce new products and services to the market.

Forecast Accuracy: This shows the ability of the sales function
to make accurate predictions regarding the demand for the
organization’s products and services.

Percentage of applications used by more than one business.

Number of environmental/industry trends articulated in future-
state architecture.

Transformation Ratio: Indicator of an organization’s ability to
structure SLAs that are “win-win” for both the organization and
its customers.

Measuring productivity through resource management.

Time from strategy announcement until a prioritized project
pipeline is presented to review and funding bodies.

Number of identifiable lead customers and percentage of their
participation level.

Time from identification of Enterprise Business Strategy (EBS)
to implementation and the number of EBSs implemented.

Average customer waiting time, customer handling time, and
wrap-up time.

Time required to complete key business-to-business tasks.

Labor cost per call.

Number of identified emerging technologies implemented.

Number of calls handled per agent per hour. Number of calls
handled per team per shift.

Number of ideas generated through communities; crowd
sourcing.

Percentage of calls that were "one and done" versus handed
off/escalated and number of agent touches until case was
resolved.

Number of business strategies that do not map to a funded
initiative.

Customer satisfaction with agent knowledge/attitude.

Number of business strategies that map to multiple funded
initiatives.

Workforce utilization rate (correct number of agents per shift).

Table 36: EA Internal Program Metrics

Feedback through customer surveys.

EA Internal Program Metrics

Table 35: Business/Strategy Metrics

Number of certified architects per project and vice versa.

Business/Strategy Metrics

Amount of architect time per project.

Percentage increase in market capitalization or market share.

Percentage of time each EA role is occupied or spends in
strategic and business planning processes.

Improved Market Target Index: Reflects the organization’s
decisions related to its participation depending on the size and
growth rates of the markets.

Amount of time the EA group spends supporting critical
business planning activities and decision-making.

Increased Market Coverage Index: This shows the reach of
sales to generate revenue in countries where market demand
exists.

Percentage reduction in the number of compliance waivers
issued.

Opportunity/Threat Index: The potential of an organization to
grow or shrink market share depending on the level of
competition in the industries in which it participates.

Percentage of EA compliance waivers due to future-state
architecture not meeting business needs.

Percentage of projects identified through the EA process
compared to ad hoc identification.

Product Portfolio Index: Identifies and validates current and
projected customer needs in existing and targeted markets.

Number of projects funded and implemented as identified by
the EA process.

Improved Channel Profitability Index: Identifies and evaluates
alternative methods to reach and serve customers in current
and targeted markets.

Number of business lines that consult the EA team. Number of
times the EA teams are consulted for advice and guidance.

Number of new projects that trigger a change in EA.

Increase in the ability of the EA team to respond effectively to
new business opportunities.

Percentage of successful projects in which the EA team
participated.

Percentage increase in quality and number of changes found
in new products and services offered by the organization.

Number of projects progressed with EA review required.
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Amount of customization (includes fit to build, customize,
configure, install, and re-use).

Growth/Innovation Metrics

Number of new business processes identified and improved.

Percentage of teams participating in definition and usage of
metrics.

Number of business processes documented and optimized.

Number of innovation events or campaigns conducted.

Number of authoritative sources for critical information assets.

Regional or geographic demographic comparisons of
customers.

Number of to-be architectures defined.

Cost of customer innovation versus partner networks.

Number of domains (business, information, technical, and
application) that have future states defined.

Average ideas per month for top 10 most active customers.

Number of projects that leverage the EA repository for future-
state designs.

Trends in customers (increase/decline) for top 10 most active
customers.

Extent to which projects have been able to leverage EA
information (determined through survey results).

Number of micro networks and connections made to other
communities.

Rate of business-to-business innovation the EA process
enables by improved anecdotal documentation.

Table 38: Compliance/ Regulatory Metrics

Compliance/Regulatory Metrics

Number of EA artifacts used in budget and program planning
activities.

Number of internal/external audit filings.

Number of EA artifacts produced and circulated yearly and
replaced/refreshed annually.

Number of overdue regulatory filings.

Number of censures, fines, and warnings by local regulators.

Extent to which the EA website is used by business and others
(number of EA website visitors).

Accuracy and completeness of documentation.

Percentage of software lacking license documentation.

Number of attendees at EA initiated meetings over time.

Count and percentage of unauthorized software.

Amount of time (engagement) EA team spends with the
outsourcing team.

Number of designs/projects that are 100% compliant with EA
standards.

Employee awareness regarding EA team activities (obtained
through survey).

Of those that are not 100% compliant, the number that would
have achieved compliance at or above a given level.

Table 37: Growth/Innovation Metrics

Growth/Innovation Metrics

Percentage of transactions that adhere to master data
standards.

Percentage of ideas implemented, trends and patterns.

Percentage of projects that follow clearly defined governance.

Percentage of ideas relevant to business objectives, relevant
to innovation focus.

Number of backlogged projects waiting for architecture
governance.

Percentage of business-initiated ideas and percentage of IT-
initiated ideas.

Number of projects that comply with risk management
guidelines.

Percentage of ideas from internal collaboration.

Reduction in number of risk management issues recorded in
projects.

Percentage of ideas sourced externally.

Number of projects that complete self-certification in all stages.

Size of the innovation team.

Improvement (over time) in the time for report products and
accuracy of information.

Number of new regulations implemented within the permitted
timeframe.

Improvement in “anytime, anywhere, anyway” access to
information.

Number of internal audit raisings and assessing the
management of the regulatory finding.

Improvement in frontier analysis and response to
environmental change.

Number of unauthorized accesses and changes to process,
information, and technology (including applications).

Number of lawsuits filed.

Innovation funding as a percentage of revenue.

Innovation funding as a percentage of IT spending.
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Compliance Index: The ability of an organization’s finance and
regulatory teams to abide by laws and regulations to carry out
smooth business operations.
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Accuracy Index: This shows the ability of the regulatory team
of an organization to provide accurate and timely information
for stakeholders, and hence the ability to be transparent.

Advisory Index: This shows the involvement of finance and/or
regulatory teams of an organization with strategic business
initiatives.

Cost-of-Service Index: The overall cost to provide finance and

regulatory support and advisory services to the organization.
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Article

Analyzing the Current Trends in Enterprise Architecture Frameworks

By Brian H. Cameron and Eric McMillan

Abstract

Enterprise Architecture (EA) is gaining additional visibility and importance, and it is attaining higher levels of influence
within many organizations today (Brownet al. 2010). As the importance and stature of EA grows, so too does the number
of frameworks proposed to support the work of EA. This proliferation has led to an increasing challenge within
organizations to develop a process for selecting the correct framework that best fits their unique needs, culture, and goals.
Traditionally, EA frameworks have been used to facilitate alignment (Kaplan & Norton 2006) between the strategic goals
and direction of the organization and the IT that supports the business units within the organization. This alignment
process is a critical component to support the continued growth and success of a firm (Cuenca et al. 2010; Pombinho et
al. 2012; Singh & Woo 2009). Despite several research studies that focused on a direct comparison of EA frameworks
(Alghamdi 2009; McCarthy 2006; Tang et al. 2004, Urbaczewski & Mrdalj 2006a), there have been few studies aimed at
capturing the information needed to support organizations in their decision-making process when selecting an EA
framework (Armour et al. 1999). Also, as the usage of frameworks continues to mature within organizations, there has
been little research conducted that documents the trends of both the usage and maturity of using frameworks within
organizations.

This research compares the attributes of various EA frameworks and provides a method to assist organizations in their
efforts to choose an EA framework for their organization. The basis of this research is a survey that contains the
responses from 276 participants whose job roles and responsibilities directly reflected working in EA within their
organizations. This research was conducted in collaboration with leading EA industry associations, and the survey results
provide a view of the current landscape of EA framework usage by a wide range of respondents worldwide and
throughout many different organizations. The aim is that the inferences drawn from this survey will help support
recommendations on a process that can be used to assist with the selection of an EA framework by organizations.
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INTRODUCTION

Many organizations are realizing the strategic impact
and business value that EA generates (Ross et al.
2006). With the adoption of Enterprise Architecture (EA)
by different types of organizations in different vertical
industries, the selection of the most appropriate EA
Framework (EAF) for that organization has become a
critical decision when utilizing EA. An EAF is designed to
assist with the implementation and utilization of EA in a
variety of ways. Frameworks range from those designed
to focus on the development of architectural description
(e.g., DoDAF), to frameworks devoted to assessing EA
maturity. Though there exist dozens of EA frameworks,
some with similar views or even overlapping goals, the
pattern that emerged through interpretation of these
research results shows that the selection of an EA
framework is industry-specific.

This research discusses an overview of the five major
EA frameworks: Zachman, the TOGAF® Standard,
FEAF, DoDAF, and Gartner. The overview is designed
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to highlight important elements from each framework
and provide assistance and some criteria that can be
used in choosing or developing an EA framework for an
organization. The recommendations on identifying
criteria for selecting or designing an EA framework are
based upon the survey results derived from the
participation and collaboration of leading EA industry
associations.

This article is organized as follows:

e We provide an overview of prior work. This section
consists of some basic definitions, the history of EA
frameworks, and the related work concerned with
EA framework comparison.

o We present our research questions and the design
flow for the research.

o We discuss the results of the survey and the
statistical tests performed on the survey data.

o We present a comparative EA framework selection
table based on the attributes obtained through the
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literature review process and the survey responses.
This table serves as a summary for our research.

¢ Finally, we discuss conclusions and directions for
future work.

LITERATURE REVIEW

In this section, we provide an overview of EA literature.
The focus of the literature review was to identify articles
that discussed the need for EA frameworks and articles
that mention or conduct comparisons of the leading EA
frameworks. The literature review consisted of a large
collection of both academic papers and industry trade
articles.

Some Basic Definitions

Architecture: Zachman (Zachman 1996) defines
architecture as a distinct set of producible artifacts or
representations that describe an object so that it can be
developed and produced to tangible, quality-based
requirements and standards, and also so that it can be
maintained throughout the lifecycle of the object; i.e.,
from inception to decommission.

Enterprise Architecture: Although there is no single
agreed definition of EA, Gartner defines EA as: “a set of
business processes that help an organization transform
its business vision and mission into effective enterprise-
wide change through a clear understanding of its current
(as-is) state and progressing towards attaining a better
future (to-be) state” (Lapkin et al. 2008). Another
definition provided by Amour (Armour et al. 1999)
defines EA as a knowledge base used to provide a
blueprint of the current state of an organization that can
be used to support decision-making in the development
of strategy regarding the future state of an organization.

Framework: The term framework, described by the
Treasury Enterprise Architecture Framework (TEAF), is
a: “logical structure for classifying and organizing
complex information”. The TEAF document is designed
as a means to institutionalize EA across different
organizations by providing a common structure,
practices, terminology, and governance that the
organizations can consistently follow and manage (Flyzik
et al. 2000).

Enterprise Architecture Framework (EAF): An EAF
comprises a set of models, principles, and methods that
are used to implement EA. The framework provides a
means to communicate information about architectural
artifacts, their relationships to each other, and to their
stakeholders using a common vocabulary. An EAF may
also help in the architectural planning process and
provide guidelines and measures to help conduct a
maturity assessment of EA methodology within the
organization (Schekkerman 2003).
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History of EA Frameworks
Zachman Framework

The Zachman framework was introduced by J.A.
Zachman (Zachman 1993, 1996, 1999, 2008), and it
focuses on constructing views of an enterprise rather
than on providing a process or methodology for the
creation of an architecture or architectural description.
The Zachman framework provides an illustration of an
enterprise using a six-by-six matrix representation. The
column elements have six attributes: what, how, when,
who, where, and why. The rows in the matrix are
comprised of the six transformational views. These
views become more granular and concrete as one
moves downward from the planner’'s view, owner’s view,
designer’s view, builder’s view, integrator’s view, to the
user's view. These views describe actions like
identification, definition, representation, specification,
configuration, and instantiation. The intersection
between interrogatives and transformation form the
basis for a comprehensive description of the entire
enterprise.
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Figure 1: History of EA Frameworks
(Source: Leist et al. 2006)

The TOGAF Standard

The TOGAF Standard (TOGAF 2011) is the most widely
adopted EA framework in the industry today. It was
introduced to the public in 1995, and its features are
derived from the US DoD’s Technical Architecture
Framework for Information Management (TAFIM). The
TOGAF Standard models EA as consisting of four major
domains: business, applications, data, and technology.

The TOGAF ADM (Architecture Development Method) is
viewed as a process or a tool used to describe how to
create an EA. The TOGAF ADM cycle consists of eight
phases, which involve the defining, planning,
implementing, and governing of the current baseline
architecture and the development of a migration plan to
attain a future target architecture. In addition to the ADM,
the TOGAF Standard has a well-defined common
vocabulary, compliant products, and recommended
standards to assist the process of EA implementation.
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The Department of Defense Architecture Framework
(DoDAF)

DoDAF started in 1990 under the name Command,
Control, Communications, Computers, and Intelligence
(C4ISR) (Officer 2010).

One of the key features of DoDAF is interoperability.
DoDAF uses a “View” model that includes a high-level
“All View” that unites three sets of views — operational,
systems, and technical — to define a product set. This
model helps in visualizing and understanding the
architectural complexities using simple tables, text, and
graphics.

Federal Enterprise Architecture Framework (FEAF)

The Clinger Cohen Act of 1996 required all US Federal
Agency CIOs to develop, design, and implement an
integrated architecture to maximize the value and
minimize the risks from its IT projects (Officer 2010).

The Federal Enterprise Architecture Framework (FEAF)
Version 1.1 was developed by the US Chief Information
Officers (CIO) Council in 1990 (Lee et al. 1999). One of
the main purposes for implementing FEAF was to bring
about the seamless integration of various disparate
architectures that existed in several Federal agencies.
This in turn was intended to better serve customers and
people by enabling them to access information better,
faster, and in a more cost-effective manner.

Gartner Framework

Gartner views EA as a continuous process which
involves assessing the current architectural state,
defining objectives to build a future state, and managing
the entire portfolio continuously during the process
(Bittler & Kriezman 2005). According to Gartner, EA is
more of a strategy than an engineering discipline that is
used to construct a consolidated view of the enterprise
that aligns with the business needs of an organization.

Figure 1 provides an illustration of a timeline perspective
of the EA frameworks mentioned above.

Related Work on EA Frameworks Comparison

There have been a number of research studies and
books that provide comparisons between the leading EA
frameworks (Goethals 2005; Leist & Zelner 2006; Lim et
al. 2009; Schekkerman 2003; Urbaczewski & Mrdalj
2006b). EA frameworks have been compared based on
views or perspectives based on SDLC phases
(Urbaczewski & Mrdalj 2006b), and some research
studies compare EAFs based on fundamental elements
like goals, inputs, and outcomes (Tang et al. 2004).
These studies involved comparison of frameworks based
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on a scale consisting of three values: “Y” if the
framework explicitly supports a row/element; “N” if the
framework does not address the corresponding element
or if the element is not mentioned in documentation; and
“P” if the element is supported partially.

Some studies have involved EA attributes such as
interoperability, re-usability, standardization,
communication, ability to reduce complexity, etc., in
order to compare various EA frameworks (Lapkin et al.
2008).

A meta-framework using elements derived from various
frameworks is also suggested in Lee (1999). The author
suggests three steps to build a meta-framework:
selection of frameworks, feature extraction, and feature
consolidation.

In another research study comparing frameworks,
method engineering principles like meta-model,
modeling technique, role, and specification documents
were used to evaluate various EA frameworks (Leist &
Zelner 2006). This research study concluded that no
single framework meets all requirements or addresses
all the needs of a particular organization, and this can be
interpreted as one of the leading factors in the growth of
organizations taking a “hybrid framework approach” in
developing an EA framework.

In our research, we try to build a comparative analysis
model for EAF using a set of attributes/criteria identified
through frequent citations in EA-related academic and
industry trade articles as well as survey responses. We
will discuss more about this model in our research
methodology section.

RESEARCH QUESTIONS AND DESIGN

We have developed the following research questions to
guide our investigation and analysis:

o What are the top criteria identified by organizations
for choosing or developing their own EA
framework?

o What is the most commonly adopted EA
framework?

o What are the common elements in existing
frameworks that are utilized to build hybrid
frameworks?

Figure 2 provides the design flow of our research, which
started with an extensive literature review. The literature
review included both academic journal articles and
leading conference proceedings papers as well as
business press releases and related trade articles on the
subject of EA, all of which were used to formulate a
contemporary overview of the use of EA frameworks.

The next step in the research design was to develop and
pilot test the questionnaire. Once the survey testing was
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completed, the respondents’ data was collected and
analyzed.

Based on the survey results, this article presents some
recommendations on the criteria that can be used to
assist with EA framework selection within organizations.
The selection criteria will vary based on the goals and
objectives of an organization and its vertical industry.

Designing the Survey Instrument

The survey instrument for EA framework selection was
designed to investigate and capture the details
surrounding the various constructs traditionally
associated with an EA program in most organizations.
This survey is unique in that a large number of leading
EA industry associations supported its creation. Those
associations include the following: The Open Group, the
Association of Enterprise  Architects (AEA),the
Association for Enterprise Integration (AFEI), the
Industry Advisory Council (IAC) — Enterprise Architecture
Shared Interest Group (SIG), the Object Management
Group (OMG), the National Association of State Chief
Information Officers (NASCIO), and Gartner. It is also
notable due to the range of participants who represented
a broad cross-section of industries ranging from
Government (Federal, State, and Local) to IT
organizations, and from banking and financial services to
healthcare. The survey was conducted online between
April 2010 and June 2010, and the total 276 were
deemed useful for our study.

Contacting the experts was made possible through
industry associations list-serves.

Designing the survey instrument and pilot testing

Sending out the suncey through EA industry assoaciations list
Seryve

Analyzing amd reporting the survey resules

Comparative analysis of popular Enterprise Architecture
Frameworks [EAFs)

Figure 2: Research Methodology
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The sampling method involved in this research is
snowball sampling (Urbaczewski et al. 2006b). The
survey was generated based on the literature review and
an understanding of the current trends and interests in
EA. In order to enhance the clarity and accuracy of the
content, eight rounds of pilot testing were conducted.
The pilot testing panel constituted EA experts from The
Open Group, the Industry Advisory Council (IAC) —
Enterprise Architecture Shared Interest Group (SIG),
Gartner, National Defense University, and survey
experts from the Survey Research Center at Penn State
University.

The survey consists of three sections: EA framework
usage, EA value measurement, and demographics. In
order to analyze the open-ended responses two coding
techniques were utilized: interpretive reading and
theoretical coding (Brown 2000; Cuenca et al. 2010).

This article includes the responses and analysis of both
the EA framework section and the demographic section
of the survey.

RESULTS AND DISCUSSION

As discussed previously, the survey is the first of its kind
in the field of EA, and the number of organizations
involved makes it unique to existing EA research.

The job title of the respondents was usd as the main
criterion to validate the survey responses. A total of 334
individuals responded to the survey. Of the 334
individuals who responded to the survey, those who fell
into the categories of “consultant” and “other” were
removed, leaving a total of 271 participants whose job
roles and responsibilities directly reflected working in EA
within their organizations.

Table 1 provides details of the job titles reported by the
respondents, separated into functional categories.

Table 1: EA Survey Candidate Details

Number of % of

Job Title Responses Participants
Role of Director or VP in EA 46 14%
Role as Chief Architect or 138 41%

Enterprise Architect working in an
EA organization

Role as an Architect or Engineer 73 22%
working in an IT organization
Role as a CIO, CEO, or CTO 14 4%
Consultant 28 8%
Other 35 10%
Total 334 100%
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Demographic Information of Participants

Participants in the survey also provided their
demographic information, including their education, age,
gender, and experience.

Gender

Out of the 276 participants, those who reported their
gender, 63% were male (n=173) while 5% were female
(n=13). A total of 33% of the participants chose to either
decline to answer the question or did not supply any
data for this question. The gender numbers imply that
there is large disparity between the number of men and
women working in the field of EA.

Age Group

Participants were asked to select their age group, and
for analysis the age groups were separated into 10
ranges. 69% (n=188) of the participants responded to
this question. The results are presented in Table 2
below:

Table 2: Age Groups

Number of % of
Formal Education Responses Participants
Master’'s degree 90 33%
Doctorate degree 15 5%
Other 13 5%
Field of Study

As a follow-up question, respondents were asked to
indicate the field in which they earned their highest
degree. 69% (n=191) of the participants responded to
this question. The results are presented below in Table
4:

Table 4: Degree Field

Number of % of
Degree Field Responses Participants
Computer Science 52 19%
Information Technology 43 16%
Business 31 11%
Engineering 29 11%
Public Administration/Policy 6 2%
Other 30 1%

Number of % of
Age Groups Responses Participants
18-20 years of age 0 0%
21-25 years of age 1 <1%
26-30 years of age 4 1%
31-35 years of age 23 8%
36-40 years of age 37 13%
41-45 years of age 34 12%
46-50 years of age 31 11%
51-55 years of age 32 12%
56-60 years of age 14 5%
>60 years of age 12 4%

Highest Level of Formal Education

The candidates were asked to indicate their highest level
of formal education. There were five options provided,
and participants were asked to choose only one option.
70% (n=194) of participants responded to this question.
The results are presented in Table 3 below:

Table 3: Formal Education

Almost half, or 46% (n= 124), of the respondents have
either IT or Computer Science-related degrees and a
background in EA which almost doubles the remaining
number of respondents 24% (n=67) who did not have
that type of background. This is an indication that EA still
mainly has an IT focus primarily because of the
background, experience, and education of those
individuals working in EA.

Participants were then asked if they held degrees in
other fields besides their primary degree field. 69%
(n=191) of the participants responded to this question,
with 30% (n=82) answering “Yes” and 40% (n=110)
answering “No”.

Total Years of Experience in EA-Related Roles

We asked this question in order to find out the total
years of experience the candidates had in EA roles. 71%
(n=195) of the participants responded to this question.
Years of experience were separated into seven (7)
ranges. The results are shown in Table 5 below:

Table 5: Years of Experience in EA

Number of % of
Formal Education Responses Participants
Associates degree 7 3%
Bachelor’'s degree 69 25%

Number of % of
Years of Experience in EA Responses Participants
<3 years 33 12%
3 years to <6 years 45 16%
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Number of % of
Size of Organization Responses Participants
1000-2499 25 9%
2500-4999 28 10%
5000-9999 19 7%
>10000 81 29%

Number of % of
Years of Experience in EA Responses Participants
6 years to <10 years 42 15%
10 years to <15 years 40 15%
15 years to <20 years 23 8%
20 years to <30 years 7 3%
30+ years 5 2%

Questions Related to the Participants’ Organizations

Participants were asked a set of questions regarding
their organizations. They were instructed to answer
these questions according to their EA responsibility in
the organization.

Primary Industry of Operation

The participants were asked to identify the primary
industry to which their organization belonged. There
were 27 options to choose from, and the participants
were asked to select only one option from the list. 65%
(n=178) of the participants responded to this question.
Below is a listing of the responses with response rates
over 5%, in descending order.

Table 6: Industries of the Respondents

These results imply that the survey results we received
are from the perspective of large-size organizations. A
total of 56% of the respondents work in organizations
comprising more than 1,000 employees, while only 14%
work in companies with fewer than 1,000 people.

Number of IT Employees in the Organization

When asked about the number of IT employees in their
organizations, 69% (n=189) of the participants
responded to this question. The results are below in
Table 8:

Table 8: Number of IT Employees in the Organization

Number of % of

Industries Responses Participants
Government — State and Local 22 8%
Energy and Utilities 18 7%
Banking and Financial 17 6%
Government-Federal, Defense/ 15 5%
Intelligence

Information Technology 15 5%
Insurance 13 5%

Number of % of

IT Employees in the Organization |Responses Participants
<25 19 7%
26-50 8 3%
51-75 8 3%
76-100 16 6%
101-200 27 10%
201-500 35 13%
501-1000 15 5%
>1000 53 19%
Other 8 3%

Number of Employees in the Organization

The participants were asked to indicate the number of
employees in their organization. 70% (n=193) of the
participants responded to this question. The results are
below in Table 7:

Table 7: Sizes of the Respondents’ Organizations

Number of % of
Size of Organization Responses Participants
<100 17 6%
100-249 9 3%
250-499 3 1%
500-999 10 4%
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Headquarters of the Organization

The participants were asked to indicate the location of
their organization’s headquarters. 100% (n=276) of the
participants responded to this question. The results are
below in Table 9:

Table 9: Location of Organization Headquarters

Number of % of
Location of Headquarters Responses Participants
North America 189 69%
Europe 48 17%
Asia Pacific 29 11%
Africa 5 2%
Middle East 3 1%
Central America 1 <1%
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Location of Headquarters

Number of
Responses

% of
Participants

South America

1

<1%

Number of % of
Formal EA Program Timeframe Responses Participants
>15 years 15 5%
Don’t Know 3 1%

Organization’s Annual Revenue

Participants were asked to indicate the annual revenue
generated by their organizations. 68% (n=188) of the
participants responded to this question. The results are
below in Table 10:

Table 10: Organization’s Annual Revenue

Number of % of
Annual Revenue Responses Participants
<$1 million 5 2%
$1million to <$5 million 3 1%
$5 million to <$10 million 5 2%
$10 million to <$25 million 4 1%
$25 million to <$50 million 5 2%
$50 million to <$100 million 5 2%
$100 million to <$250 million 11 4%
$250 million to <$500 million 14 5%
$500 million to <$1 billion 14 5%
$1 billion to <$10 billion 36 13%
$10 billion to <$100 billion 43 16%
More than $100 billion 14 5%

Questions Related to the EA Program

In this section we summarize the survey responses
related to the specifics of the EA program in
organizations.

The first part of the survey included some questions on
the EA program itself and was designed to understand
the dynamics of EA in organizations. The questions and
corresponding responses are summarized below.

How Long has your Organization had a Formal EA
Program?

Table 11: Formal EA Program Timeframe

Of the 276 responses received for this question, 32% of
the respondents indicated that their EA program has
been in existence for between 1 to 3 years, 23%
indicated 3 to 6 years, and 15% indicated between 6 and
10 years, the sum of which accounts for 70% of the
respondents. What is interesting is that less than 12% of
the EA programs reported in this study have been in
existence for more than ten (10) years. This trend could
be interpreted to support the notion that EA is a new and
emerging practice within organizations since 70% of the
firms report having an EA program in existence for less
than 10 years.

Where in the Organization does the EA Program Report
Directly?

Of the 274 responses to this question, 45% of the
respondents indicated that the EA program in their
organization reports directly to the CIO. When that total
is combined with the 17% of responses indicating that
the EA program reports to a CTO, this means that 62%
of EA programs in this study report to IT leadership. This
is an indication that EA is seen predominately as a
component of IT within most of the organizations in this
study.

Table 12: EA Reporting Structure

Number of % of
EA Reporting Structure Responses Participants
ClO 125 45%
CTO 47 17%
CEO 18 7%
HolTP 16 6%
COO 8 3%
HoAD 8 3%
HSCP 7 3%
HolO 5 2%
CFO 0 0%
Missing 2 1%
Other 40 15%

Number of % of
Formal EA Program Timeframe Responses Participants
<1 year 45 16%
1-3 years 88 32%
3-6 years 64 23%
6-10 years 42 15%
10-15 years 18 6.5%

66

© Journal of Enterprise Architecture — February 2013



Overall Budget for EA Program

Budget

Fraguency
i

il

000000013

il

L mlnwwﬂngn ﬂ@ 10 T g
EiEEEE gggc¢

.

000000
0000000 -

Figure 2: EA Budget Size

A total of 213 respondents provided an answer to this
guestion. The answers ranged from $0 to $1.25 billion.
Using descriptive statistics and regarding the figure
above, there is a multi-modal response with three values
that are more frequent than the others: $500,000 (n=13),
$1 million (n=14), and $2 million (n=10). The largest
number of responses was associated with $0 (n=63),
which could be interpreted as EA is being practiced in
many organizations but not in a formally recognized EA
organization.

How many People are Employed in the EA Program in your
Organization?

Out of the 266 responses received, 70% of the
respondents indicated that their EA organizations have
fewer than 14 personnel employed. This may
correspond with the 70% of respondents who indicated
that their EA programs were in existence for fewer than
10 years. Not only are EA programs relatively new within
organizations, but they are also relatively small in size.

Table 13: EA Organization Size

Number of % of
No. of Employees Responses Participants
<=3 73 26%
>3 but <=6 58 21%
>=7 but <=9 32 12%
>=10 but <=14 30 11%
>=15 but <=19 11 4%
>=20 but <=29 14 5%
>=30 but <=39 7 3%
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Number of % of
No. of Employees Responses Participants
>=40 but <=49 6 2%
>=50 but <=99 8 3%
>=100 27 10%
Don'’t Know 7 3%

Criteria for Choosing/Developing an EA Framework

The participants were asked to pick the top three criteria
for selecting an EA framework for their organization from
the 20 options provided. 94% (n=260) of the participants
responded to this question. The responses with greater
than a 17% response rate are listed below.

Table 14: Criteria for Choosing EA Framework

Criteria for Choosing EA Number of % of
Framework Responses Participants
A clear process for developing an 102 37%
architecture

Consistent and structured 75 27%
Customizable and able to be 75 27%
augmented with elements from

other frameworks

Business strategy-drive approach 69 25%
Ease-of-use 49 18%
Addresses business architecture 48 17%

The responses to this question indicate that
organizations choose an EA framework that can be
flexible enough to adapt to their business strategy but
also allow them to develop an EA. The most intriguing
point in this response is that organizations are looking
for frameworks that are not rigid and constrictive; instead
they are looking for frameworks that can be customized
and enhanced using items from other frameworks. This
is a strong indication that organizations are looking to
implement hybrid frameworks instead of relying on just
one framework.

EA Framework Approach

Which of the Following Best Describes your
Organization’s EA Framework Approach?

Based on a literature review of both academic and
industry trade articles, we identified four major EA
approaches. The respondents were asked to pick one
out of the four major approaches. 95% (n=263) of the
participants responded to this question. The results are
presented below in Table 15.
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Table 15: EA Framework Approach

Number of % of
EA Framework Approach Responses Participants
Hybrid framework 151 54%
Popular EA framework 72 26%
Original EA framework 26 9%
Consulting firm framework 14 5%

Motivation for Selecting EA Framework Approach

The respondents were asked to indicate their motivation
for selecting a particular EA framework approach from
the above mentioned four EA approaches:

e Primary EA framework approach: Those who
picked this approach indicated that the motivation
behind their selection was compliance with
standards (architectural standards, industry
standards, or Government standards). Most of
them indicated that the TOGAF Standard was
accepted as the EA industry standard and DoDAF
and/or FEAF as the Government standard.

e Hybrid approach: Some of the factors that
motivated organizations to adopt this approach
were interoperability/flexibility, best-of-breed/best-fit
model, help with business-IT alignment, and
compliance with EA industry standards.

Most Popular Primary EA Framework

Participants were asked to indicate which of the popular
EA frameworks their organizations utilize. Only 26%
(n=71) of the participants responded to this question.

Table 16: Leading Primary EA Frameworks

Number of % of
EA Framework Approach Responses Participants
The TOGAF Standard 56 20%
DoDAF 6 2%
FEAF 2 >1%
MODAF 0 0%
Gartner 0 0%
Zachman 0 0%
NASCIO 0 0%
Other 7 2.5%
Hybrid Framework

The respondents who selected a hybrid approach to
implement EA methodology were asked to pick the
popular EA frameworks from which they drew elements
to build their hybrid approach. Out of 146 responses, the
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TOGAF Standard was the most frequently used
framework from which hybrid elements were drawn
(82.2%). Zachman (52.7%), Gartner (26%), FEAF
(21.2%), and DoDAF (16.4%) elements were also used.

The respondents were then asked to list the elements
they used from various EA frameworks to construct a
hybrid EA framework approach. Major elements used to
build hybrid approach from the major EA frameworks are
listed below:

o The TOGAF Standard: The TOGAF Architecture
Development Method (ADM) was most frequently
used as a process capable of modeling EA along
with the TOGAF Standards Information Base (SIB)
for defining methodology and also for business-IT
alignment. Other elements used include
governance, the ADM’s business architecture,
information systems architecture, and technology
architecture.

e Zachman: The responses indicated that categories
from this framework were used to create
architectural guides/taxonomy of architectural
components. This framework also helped in
creating a catalog of deliverables and artifacts that
were aligned to specific architectural facets or
questions. Some of the constructs from this
framework (columns/cells) were used to create a
12-box model for analyzing and defining roadmaps,
goals, processes, data, time and location,
technology, and events. A context-level
architectural view from this framework was one of
the most frequently used elements.

e Gartner: The elements from this framework were
mainly used to build the business architecture.
Other elements used include EA viewpoints and
supporting toolkits. Some also mentioned that they
also used governance principles and a value-driven
approach from this framework to build their hybrid
framework.

o FEAF: Reference models and segment architecture
were the most frequently used elements from this
framework. The respondents indicated that FEAF
reference models were used for taxonomy and
integration between state and corresponding
federal agencies.

o DoDAF: Certain governance threads and EA views
related to government contracts were used from
DoDAF to build a hybrid approach.

To summarize the responses, the TOGAF Standard
elements were mainly used as a process for building the
technology layer, Zachman for taxonomy, Gartner for
business architecture, FEAF for reference models and
segment architecture, and DoDAF for governance.
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RESEARCH METHODOLOGY

In this section we discuss our research methodology
which includes comparative analysis of EA frameworks
based on a set of attributes identified through the
literature review process and the survey results.

Comparative Model for EA Framework Selection

Our model is developed based on a pre-identified set of
constructs for popular EA frameworks using the existing
literature on EAF and also analyzing the survey results
to derive important criteria based on current market
trends in EAF.

Based on the open-ended responses and manual coding
of these responses for the survey question: “From the
frameworks selected, please describe the elements
utilized from each framework and how these elements
are used’, we have identified 12 important constructs
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Process completeness
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(see Table 17) to compare five leading EA frameworks:
Zachman, the TOGAF Standard, DoDAF, FEA, and
Gartner.

The responses from the following survey questions were
mapped on to a four-point scale (1=very dissatisfied;
2=dissatisfied; 3=satisfied; 4=very satisfied):
o What was the motivation for selecting this EA
approach in your organization?

o What are the three aspects of your EA approach
that you are most satisfied with?

o What are the three aspects of your EA approach
that you are least satisfied with?

From Table 17, we can see that the TOGAF Standard
addresses most of the attributes to a greater extent
when compared to other frameworks. This is one of the
reasons for its increased adoption in the EA industry.

3 1 I i -
F | F i 1
3 F i - 1
4 - 1 F 3
F A - ] 1
F ¥ 3 3
i W 3 3 i
4 F 2 1
-
'] 3 3 |
-
4 F 3 1
A4 . 3 F|
4 @ ) 3 1

| = very dissatisfied; 2 —dissatisfied; 3 — satished; 4 — very satisfied »

Table 17: Comparative Analysis of EA Frameworks

Looking at the table, we can conclude the following:

e The TOGAF Standard is mostly used for its
process completeness, its Architectural
Development Methodology (ADM), interoperability
or flexibility in using the elements, availability of
architectural knowledge, vendor-neutrality, and
alignment with industry standards.

© Journal of Enterprise Architecture — February 2013

e Zachman is adopted for taxonomy guidance.
Various cells defined in the Zachman framework
can be used by organizations as a starting point to
define the architectural requirements.

o FEA is mostly used for its reference models.

e Gartner views EA as a continuous business
process and hence the responses indicated that it
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addresses the problem of IT-business alignment to
a greater extent.

CONCLUSION

With the widespread adoption of EA and the existence of
many EA frameworks, the process of selecting the right
EA framework has become increasingly challenging for
organizations. The architectural concepts in the majority
of the frameworks are very abstract, which adds to this
complexity. This research is an attempt to solve the
problem of framework selection by considering a set of
attributes in an organizational setting. Depending on the
type of industry and its business requirements,
organizations can choose a particular EA framework
using the model we suggest.

We believe that many attributes can be added to, or
deleted from, the list depending on the goals of the
organization and the internal expectations of EA. Future
research will focus on how these attributes could change
and vary over time. Another future research direction is
the creation of a framework or methodology that
provides criteria and guidance that can assist
organizations in creating and utilizing hybrid frameworks.
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Case Study

Extracting Real-World Value Out of EA

By Thomas Mowbray and Taiwan Allen

Abstract

Many, if not most, US Federal Departments and agencies continue to spend millions of dollars annually on Enterprise
Architecture (EA). Few government organizations extract anything of value from their EAs. For a large government
agency, the authors matured the EA program with an integrated repository that supports executive decision-makers with
actionable, fact-based enterprise viewpoints. The integrated repository and best practice EA methods are being
successfully applied to Information Technology (IT) lifecycle governance, portfolio management, strategic planning, and

complex multi-program analyses.
Keywords

Enterprise Architecture, Strategic Planning, EA Maturity, Zachman Framework

INTRODUCTION

The authors guided a large US government agency to
mature its EA program, transforming stove-piped silos of
Enterprise Architecture (EA) data to a co-located, query-
able EA repository. This transformation required the
aggregation of disparate EA data collected over multiple
years, involving several prime contractors and nearly
100 cumulative EA modelers.

The major EA data sets to assemble include:
e The business process models
e The system inventory
e The agency data architecture

These EA data sets and their origins are described in the
next few sections.

Integrated EA data is used to generate EA reports
supporting governance, portfolio management, and EA
modeling projects. These new reports give an enterprise
perspective to the agency’s decisions, revealing similar
systems, technologies, and business processes relevant
to the decision at hand.

We continue to extend and evolve the agency EA with
techniques such as the EACOE.org method for defining
IT strategies and multi-program EA models. In this
article, we share some of our pitfalls as well as
successes.

BUSINESS PROCESS MODELS

This agency’s Enterprise Architecture Program (EAP)
specialized in Business Process Modeling (BPM) using
the Business Process Modeling Notation (BPMN) and
BPMN 2. Since 2006, over 1,000 BPM models were
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created. Virtually every operational business process at
the agency was captured in these models.

Originally, BPM models were created as an IT lifecycle
mandate. BPM models were required to enter and exit
lifecycle control gates. Eventually, business owners
came to demand BPM modeling services as an essential
method for government program planning. Modeling
sessions brought together all relevant stakeholders and
subject matter experts to discuss substantive issues and
resolve critical business questions. Stakeholder
decisions were captured in the BPM models and
collateral documentation called Business Process
Description Documents (BPDD). The BPDD contains
additional information such as the program description
and explanations of the models and modeling objects.

Three generations of prime contractors created and
stored these BPM models. Few individual modelers
survived the contract transitions and company changes.
Contractor program management turned over many
times, as well as government leadership. As you can
imagine, the process changed and evolved over time.
BPM practices varied between the generations of prime
contractors, For example, the BPDD is a recent
innovation and does not exist for legacy models.

One of the consequences of contractor and staff
turnover was that the BPM models were not indexed,
and they were not all stored in the same repository.
Some of the models resided in Troux TeamServer; other
models were stored in folders on a Microsoft SharePoint
site.

No BPM models are stored in the central EA repository
managed by a parent agency. The EA repository is
implemented with the Troux Metaverse product, The EA
repository metamodel is completely customized and
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supports only a small subset of BPM objects. Objects
that the Metaverse does capture are modeled on the
shelves, which are areas adjacent to the BPMN swim
lanes in the modeling template. Shelf objects include
data exchanges, IT systems, roles, Communities Of
Interest (COIl), and the agency Business Reference
Model (BRM). Data Reference Model (DRM) mappings
are collected in the BPDDs.
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The vast majority of BPM models were created in the
Troux Architect product. Troux Architect uses the original
BPMN notation, and therefore is not compatible with
BPMN 2 model interchange and Model Driven

Architecture (MDA) for generating Business Process
Execution Language (BPEL). Some EA stakeholders
consider that a severe limitation.
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Figure 1: BPMN Process with Three Shelves: BRM Services, Lines of Business, and COI
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Recently, a nascent process called Blueprinting has
been attempted, introducing a new modeling tool
(Microsoft Visio) and a new Excel template for capturing
process descriptions; i.e., all other modeling attributes,
including preliminary requirements. Visio is extended
with a plug-in that supports BPMN 2. These models and
spreadsheets are then stored in a proprietary
customization of an open source content management
tool.

The original BPM process is very mature, well
documented, quality controlled, and guided by elaborate
BPM and BPDD templates. The government views BPM
modeling as an essential EA service, but the agency’s
EA leadership wanted to move beyond BPM-based EA
engagements, to using EA as a value-added tool that
supports executive-level investment decisions.

THE SYSTEM INVENTORY

Separate from the BPM activities, the EA team conducts
a periodic survey of all the official systems at the
agency. An official system is a system modeled in the
EA repository. The system inventory is collected in a
survey tool developed using Microsoft Access.

The system inventory is a very extensive survey process
that incorporates over 200 questions and checkboxes. It
requires several months to complete. The checkboxes
overlap with the BPM shelves, thus providing a basis for
assessing similarity. For example, the BRM, the program
areas, and the DRM mappings are collected for each
system.

The approach for deploying the survey is one of the
critical success factors in the system inventory process.
The agency CIO directly sends the surveys to system
business owners and system maintainers. Classroom
seminars are available for survey training. In addition, a
demonstration and presentation of the survey tool are
presented to each organizational unit.

The survey team provides technical support through a
customer service desk, which operates continuously
every business day throughout the survey deployment
period. An agile quality control process is used to
evaluate each survey response and return surveys with
instructions for correcting and completing the surveys.

THE AGENCY DATA ARCHITECTURE

One of the primary beneficiaries of the system inventory
is the data architecture. In an annual exercise, data
exchanges from the system inventory are deeply
cleansed to reveal system interchange relationships.

In previous system inventories, an average of four to five
fine-grain data exchanges were reported for every
official system. The data architecture process examines
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every system and its interchanges. Based upon previous
surveys and other known facts from vetted
documentation, a higher-level set of system interactions
has been derived, this time only about 1.5 interactions
per official system.

The interactions are diagrammed to form data
architecture visualization. This visualization is a popular
decision-support tool used at every level of the agency,
including the executive front office.

DRM mappings for each system are also stored in the
data architecture. The agency DRM identifies all major
data categories.

THE INTEGRATED REPOSITORY AND EA
REPORTING

To aggregate the EA data and generate reports, we
selected a suite of open source tools: MySQL database,
MySQL Workbench, and the Business Intelligence
Reporting Tool (BIRT).

Originally, the team started down the path towards a
normalized database. In some schools of thought,
normalization is always good. All design decisions have
benefits and consequences.

One of the key lessons learned is that BIRT only
supports a single SQL join operation for each data set.
This means that the Integrated Repository (IR) needed
be a very simple star schema. In this case, BIRT’s
single-join limitation was mismatched with a normalized
schema.

The source data in the system inventory Microsoft
Access database is already highly flattened. Maintaining
this flattened format was an excellent match to BIRT’s
capabilities. So, in a sense, taking the easy road to
Extract-Transform-Load (ETL) between Access and
MySQL was the best approach, and will save us
substantial ETL work going forward.

Figure 2 is the conceptual schema of the IR. The FACTS
table is the hub of the star schema; it contains the
descriptive and checkbox attributes of the systems, as
well as the business processes and initiatives. The
PATTERN table shares the same attributes as the
FACTS table. It is used to match new initiatives to
existing systems and business processes. A very
lengthy SQL statement matches on 108 checkbox fields
and retrieves any FACTS records containing any
matches. The matches are then rank ordered using an
Excel macro. The results are aggregated in the PAAR
table which is used to generate a decision-support
dashboard using BIRT. Detailed tables of systems and
processes are attached to the dashboard for
explanation.
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Capturing business process metadata was another area
where a course-change was indicated. One of the EA
teams created a directory of BPMs in Team Server that
closely matched the attributes in the FACTS table.
Another team, working with SharePoint-based BPMs
attempted something much more ambitious; i.e., trying to
capture as many BPM metadata attributes as possible.
This resulted in a laborious data capture activity that
collected a much finer granularity of data than could be
successfully exploited by the IR. A compromise
approach was adopted; a new Access tool (which
closely aligns with the FACTS table) will be used to
collect BPM metadata. This greatly reduced the
workload for the BPM modelers. The new tool is also
useful for capturing initiative metadata for the PATTERN
table.

The EXCHANGES table contains cleansed system
interactions from the agency data architecture. The
PRODUCTS table contains cleansed software products
data from the system inventory. Cleansing continues
until the list of manufacturers and product names
comprise a controlled vocabulary; i.e., all elements are in
the correct fields (e.g., version numbers) and there are
no misspellings or unnecessary variations.

PRODUCTS and EXCHANGES are joined with the
FACTS table to generate sophisticated reports. For
example, any combination of the 100+ checkbox
attributes can become the pattern for retrieving all
related systems and their software products. For
example, if we wished to consolidate Business
Intelligence (BI) tools, we can identify all systems that
implement Bl and which software products they are
using. Product version numbers are known in most
cases. Similarly, FACTS joined with EXCHANGES can
identify system dependencies and impacts. For example,
if we wished to consolidate several systems, we can
identify the systems with which they interact.

EXTENDING THE IR FOR EACOE METHOD DATA

Our team has 20 certified EA modelers available to
perform the EACOE method, a best practices approach
for EA used on over 3,000 engagements worldwide. We
discovered several useful applications for the EACOE
method.

The method begins with document analysis, seeking to
mine the primitive entities based upon the Zachman
Framework interrogatives. The method can be applied
exhaustively and find all of the primitives. Not all
Zachman interrogatives are relevant on every EA
modeling project.

There are several synonyms for the primitive categories.
A useful set of terms for EA modeling includes: materials
(what), processes (how), locations (where), roles (who),
events (when), and goals (why).
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On IT strategy projects, the relevant categories are
goals, roles, and processes. Strategy documents are
obtained, the documents are mined, primitive hierarchies
are formed (Zachman Row 2 models), and the
stakeholders vet the results. Matrices are created
showing interactions between primitive categories. For
example, who are the stakeholders or each strategic
goal? The authors have applied the EA method
successfully to multiple IT strategies resulting in
enthusiastic stakeholder buy-in.

The other application of the EA method involves
modeling across multiple programs. BPM modeling
focuses on a single program. Re-use and decisions from
an enterprise viewpoint are not natural outcomes. The
EA method can be used to build matrices across
programs that reveal opportunities for system and
process re-use. Multiple projects that use these
approaches are ongoing.

To capture this data in the IR, two additional tables were
defined: the PRIMITIVES table and the MATRICES
table. The former table stores each primitive with its
definition, document source, and hierarchy node. The
latter table stores the interaction points between
primitives.

CONCLUSIONS AND FUTURE WORK

The newly matured EA delivers significant decision-
support benefits to the agency. By cleansing and
consolidating the data sets, the agency now has a
profound self-knowledge of its systems, processes,
software products, and interactions.

Several extensions to the IR are envisioned, such as
linkage to investments from the INVESTMENTS table
(Figure 2). A MODELS table will capture BPM details
from the modeling tool. The MODELS table would
contain records for all BPM objects; e.g., activities, swim
lanes, shelves, data objects, and events as well as all of
their name labels. This very rich metadata could be used
to discover new facts and opportunities in-depth.
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Case Study

Enterprise Architecture Implementation Governance:
Managing Meaning and Action

By Mark Dale

Abstract

Existing approaches to the problems in the governance of Enterprise Architecture (EA) implementation are characterized
largely as unambiguous and objective. Using the case study of a large Australian financial services organization, one such
approach is examined critically. Existing governance approaches espouse generic solutions such as new governance
structures, architectural modularity, decision-making models, frameworks, inter-organizational relations, and evolutionary
rather than big-bang approaches. This study draws on the machine, organism, and brain metaphors from Morgan’s
Images of Organizations (1986, 1997, 2006) to capture the contradictory and competing images and assumptions
associated with the governance of an EA implementation and the social behaviors they imply. Findings from this case
study suggest that the current emphasis on technical solutions is an oversight and that a broader approach, one that
encompasses a partnership of technical and qualitative approaches, is required. Metaphors can be used to provide
important insights into the attitudes and behaviors of Enterprise Architects toward their stakeholders and the assumptions
they make about the social context of an EA implementation. It will be shown that metaphors provide Enterprise Architects

with context-sensitive tools that allow them to fully appreciate the complex social world of an EA implementation.

Keywords

Enterprise Architecture, Implementation Governance, Metaphors, Interpretive Approaches, Technical Approaches,
Machine-Perspective, Organism-Perspective, Brain-Perspective, Symbolic Interactionism

INTRODUCTION

The governance of Enterprise Architecture (EA)
implementation has attracted the attention of many
scholars and is an important area of information systems
governance research and practice (Op't Land et al.
2009; Korhonen et al. 2009; Ross et al. 2006; Ross
2003; Hite 2003). Conformance to EA does not occur
automatically with the decision to implement. Data
associated with this case study as well as interviews with
Enterprise Architects and ClOs published in hardcopy
and online materials including personal and professional
pages, attest to the difficulties associated with ensuring
that the planned platforms, resources, and services are
implemented (Goodhue et al. 1992; Weill & Broadbent
1998; Ross 2003).

Research indicates that EA is critical for the effective
management of an organizational portfolio of software
and hardware resources and services (Accenture 2002;
Kim & Everest 1994). However, to effectively implement
an EA, organizations must commit substantial amounts
of time and resources to create, implement, and
maintain the EA (Kim & Everest 1994). An EA will have
no effect if the technology function and business do not
conform to them (Goodhue et al. 1992). The right
stakeholders need to be involved to create a set of EA
standards that meet the business needs of the
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organization (Boh & Yellin 2006). The scope of an
architecture should also be carefully managed since
architecture models that are too broad in scope can take
several years to build, only to become obsolete when
completed (Goodhue et al. 1988; Goodhue et al. 1992).
Weill and Broadbent (1998) argue that after
implementation, resources are required to continually
update and review technology standards to ensure that
they remain relevant to the organization.

This case study examines the problems associated with
the governance of an EA implementation in a large
Australian financial services organization. The financial
services organization’s EA strategy for the next five
years has recently been developed and approved for
implementation and this case study examines the
discourse within the EA team associated with the
analysis and selection of the preferred governance
approach. The term “governance” has multiple meanings
within the information systems and management
literature, including corporate governance (OECD 2004),
compliance to a legal framework (Microsoft IT Showcase
2005), financial control and reporting (IFAC 2004),
Sarbanes-Oxley, International Financial Reporting
Standards (IFRS) (Lazarides 2007), risk management
(Wheeler 2011; Van Bon 2007; ITGI 2003), the control of
IT alignment and investments in an organizational
context (ITGI 2003; Van Grembergen & De Haes 2004),
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the performance of the IT function (Pultorak & Kerrigan
2005) and IT service management (Selig & Waterhouse
2006; Pultorak 2003 cited in Pultorak 2005; Salle 2004).
In the context of this case study, the term governance
refers to conformance to an existing plan for action and
how conformance to that plan is maintained (Pultorak
2005; Pultorak & Kerrigan, 2005). This case study
reports from the Enterprise Architect perspective how
metaphors are used to assign meaning to the problems
of ensuring conformance to an EA implementation and
provide the basis of meaningful actions for intervening in
those problems.

Existing approaches to the problems of EA
implementation governance espouse generic solutions
such as IT governance structure (Weill & Ross 2004),
architectural modularity (Tiwana & Konsynski 2010),
decision-making models (Weill & Ross 2004; Van
Grembergen & De Haes 2004), frameworks (Op’t Land
et al. 2009), performance measurement processes and
critical success factors (COBIT), inter-organizational
relations (Venkatesh et al. 2007), and evolutionary rather
than big-bang approaches (Venkatesh et al. 2007).
Existing research generally treats EA as a static end-
state at a fixed point in the future. The role of
governance is to ensure there is a high degree of fit
between the EA and the operational and strategic
imperatives of the organization. However, as Hirschheim
and Sabherwal (2001) have pointed out, IT alignment is
an ongoing and dynamic process that is based on the
adaptive correction of emerging variance between IT
activities and the continually evolving imperatives of the
organization.

As a complement to the existing generic and technical
approaches, this study examines the role of metaphor as
a cognitive schema that shapes and constrains how the
problems of EA implementation governance are
conceptualized and, in turn, provides the basis for
meaningful action. This research extends the limited
existing metaphor research in the field of EA. Whereas
the use of metaphors in IS research dates back to the
1980s and has attracted the attention of many scholars
(Hirschheim & Newman 1991; Davis et al. 1984; Kendall
& Kendall 1993; Winter & Szczepanek 2009), metaphor-
based research in EA implementation is limited and
exists in a handful of academic (Khoury & Simoff 2004;
Smolander et. al. 2008) and vendor white papers, online
sites, and blogs (Bourke 2004).

CONTRIBUTION AND MOTIVATION FOR THE STUDY

This research addresses significant gaps in the EA
governance literature. Generally speaking, this material
reflects an outsider-looking-in perspective and overlooks
the perspective of the Enterprise Architects themselves
and how they interpret their social world and through
their interaction construct a meaning of governance. EA
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governance is typically seen in terms of something that
managers can directly control (Josey et al. 2009;
Lankhorst et al. 2005), measure (Van Grembergen & De
Haes 2008), and standardize as exemplified in
frameworks such as ITGI (2003), COBIT 4.1, ISO/IEC
38500:2008, CMM, etc.). The authors of these
frameworks position the EA function as sitting within the
IT function (Korhonen et al. 2009) and as such the
governance of EA implementation is seen as being
amenable to good management practices and policies
(Ross et al. 2006).

The subjective nature of EA implementation is an under-
explored dimension of EA governance. This case study
focuses on the phenomenon of EA implementation
governance not only to improve practice but to also
understand how Enterprise Architects conceptualize
their organizational context and the assumptions that
they make about that context. A hidden fact within EA
governance research and literature is that the
governance of EA implementation is itself a form of
social practice that is relatively poorly understood and
appreciated. This case study seeks to lay out for
examination the various assumptions used by a team of
Enterprise Architects when reasoning about a preferred
approach to EA implementation governance. This case
study also examines the social behaviors that these
images imply.

STRUCTURE OF THE CASE STUDY

This case study is structured in the following order:

e The context of the case study including an
overview of the development of the EA in the case
study organization

e A description of the previous EA governance board
and approach that was dissolved in late 2011
shortly before the team meeting in which the
preferred model of EA implementation governance
is discussed

e A discussion of Morgan’s interpretation of the
machine, organism, and brain metaphors

e An analysis of the metaphors involved in the team
meeting at which the governance of the case study
organization’s EA implementation is addressed

e An analysis of the implications for EA
implementation governance research and practice

CASE STUDY CONTEXT

The EA team comprises over 15 Enterprise Architects
and is led by the Head of Enterprise Architecture. This
team is responsible for developing and implementing the
EA that will provide the technology services and
business process capability necessary to realize the five-
year strategic plan of the organization.
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The approach taken in the development of the EA was to
structure the organization’s IT portfolio into service
domains (i.e., generic technology services to be offered
as shared services to the individual divisions of the
organization) and organizational segments (i.e.,
groupings of business divisions). Figure 1 describes at a
high level the relationship between the service domains

and organizational segments. As they are
conceptualized, service domains include generic
enterprise-wide capabilities such as data management,
integration, security, transaction management, etc.
Organizational segments, on the other hand, are logical
groupings of business divisions based on shared
geographies and markets.
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The EA of the financial services organization is an
aggregate set of architectural plans for each of the
divisions and technology domains that are linked to the
financial services organization’s strategic objectives.
These include the architectural plans for generic
technology services that support the different divisions
and sub-units within those divisions. EA is therefore
used within this organization as an instrument of strategy
realization. The process through which this realization
occurs is through the gradual convergence of IT services
and organizational processes.

Architectural roadmaps are the primary focus of the
governance concerns within the EA team. These
roadmaps document the planned year-on-year transition
of the current state of the organizational information
systems portfolio to the planned target state. The
Enterprise Architects themselves are concerned that
domain and division managers will not faithfully
implement the roadmaps, but will pursue different
investments and projects, according to their own self-
interests. The roadmaps document high-level programs
of work that must be undertaken yearly over a five-year
period in order to achieve the required end-state to
support the organization’s strategy. If a particular
roadmap is not implemented, or only partially
implemented in conformance with the architect’'s plans,
the progress of the EA will be uneven and the expected
technological services and organizational competencies
will be delayed, thus jeopardizing the organization’s five-
year strategy. As the financial services organization is a
publically listed company, its five-year strategy has been
published to the market and if the delivery of the strategy
is delayed or at risk of incompletion, this will negatively
affect the reputation and share price of the financial
services organization. Therefore, there is very close
attention given to the EA and how it is implemented
within the senior levels of management of the financial
services organization.

THE RECENT EA IMPLEMENTATION GOVERNANCE
PROCESS

Shortly before the commencement of the case study in
late 2011, the governance of the EA implementation
within the financial services organization was centralized
and administered through an architecture review board
made up of the EA team leader, senior members of the
EA team, and other technology leaders. This
architecture review board was responsible for
overseeing the appropriateness of the architectural
design to be implemented by individual projects. This
was done through controlling technology choices and
investments and ensuring that the financial services
organization’s EA plans, policies, and standards were
factored into the architectural plans of these projects. It
was mandatory that all projects regardless of their size
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submit their architecture designs to the architecture
review board and project architects had to personally
defend their project solution designs. The approval of the
board was mandatory for project funding and resource
allocation. Board meetings were highly structured and
prescribed with standardized PowerPoint and Word
submission templates, time limits for presentations,
authorization and escalation procedures, submission
registers and formal approval processes, registers and
other documentation. Figure 2 illustrates the previous EA
implementation governance process and its relationship
with projects.

In late 2011, the CIO dissolved the architecture review
board. It became apparent that some executives
frustrated by the decisions of the architecture review
board were ignoring the board’s decisions. Projects that
had been rejected by the board were nonetheless being
implemented with some executives funding “rejected”
projects because they were seen as critical to that
particular business. The dissolution of the architecture
review board created a vacuum in the governance of the
EA implementation and this has had consequences for
the ongoing governance of the EA roadmaps. There is a
sense within the EA team that the dissolution of the
architecture review board means that there is no longer
any enterprise-level oversight and control over
technology planning and investment and that the
segments and technology domains will invest and
implement technologies that serve their specific purpose,
rather than the organization as a whole, thus
disregarding the EA roadmaps.

THEORETICAL FRAMEWORK

The theoretical framework of symbolic interactionism
informs this case study. Symbolic interactionism argues
that the meaning that an object has is a product of the
social interactions between people (Blumer 1969). The
meaning that the members of the EA team assign to the
governance of the EA implementation is examined
through the metaphors they use either explicitly or
implicitly. The use of a particular metaphor may not be a
conscious choice and can be inferred by the way the
subject of EA implementation governance is approached
and by discerning the underlying assumptions that are
made about the governance of the EA implementation
(Smircich 1983).

As they are used in this study, metaphors imply a
cognitive process, a way in which people engage,
structure, and interact with their world. Metaphors are
used widely in information systems research and are
considered by many scholars to have generated
important insights in information systems operations and
practices (Hirschheim & Newman 1991; Davis et al.
1984; Kendall & Kendall 1993).
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This case study research was conducted during 2011
and 2012. Data gathered included observational notes
from the weekly team meetings of the EA team and
information from relevant documents associated with the
EA. The weekly team meetings lasted two and a half
hours and comprised status reports of work-in-progress,
presentations from the team leader about various issues
to do with the administration and operation of the team,
and presentations from major projects and initiatives
within the organization that impacted the work of the EA
team. In all, the author attended 12 meetings and the
data of this case study is drawn from the transcripts of
one of those meetings. This case study is part of a larger
case study project with other forms of data gathering
including one-on-one interviews with the Enterprise
Architects and their stakeholders.

The research agenda here was to show how metaphors
are used to conceptualize EA implementation
governance, and the desired actions for ensuring
conformance to the EA plans. Of interest also is how the
use of the machine, organism, and brain metaphors
illustrates the different and competing approaches to the
governance of the EA implementation within the EA
team itself.

MORGAN'’S INTERPRETATION OF THE MACHINE,
ORGANISM, AND BRAIN METAPHORS

This study uses Morgan’s (1986, 1997, 2006)
interpretation of the machine, organism, and brain
metaphors as lenses through which to interpret the
reasoning and behavior associated with the governance
of EA implementation in the case study organization.
The following table summarizes Morgan’s interpretation
of the three metaphors.

Metaphor |Characteristics

Machine Views organizations and the world as having a
physical existence. Organizations are
hierarchical sets of inter-dependent parts
working together efficiently to achieve the
machine’s overall function in a routine, efficient,
and rational way.

Organism Views organizations and the world in terms of
living entities existing in a wider environment to
which they must continually adapt to meet their
needs and to compete with others for
resources, etc.

Brain Views organizations as self-organizing and self-
learning systems that hold and process
information, solve problems, and make
decisions.

Table 1: Morgan’s Interpretation of the Machine and
Organism Metaphors (incorporating Oates and Fitzgerald
2007; Hussain & Cornelius 2007)
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My reasons for drawing on Morgan'’s interpretation of the
machine, organism and brain metaphors over other
available metaphors (Hirschheim1986; Hirschheim &
Newman 1991; Davis et al. 1984; Kendall & Kendall
1993) are as follows:

e Firstly, Morgan’s book Images of Organizations
(1986, 1997, 2006) is regarded as highly influential
in introducing new ways of thinking about and
interpreting organizations (Grant & Oswick 1996).

e Secondly, Morgan’s organizational metaphors have
been regularly revised and published for over 25
years, thus demonstrating their ongoing relevance
and the contemporary nature of his interpretations.

As described by Morgan (1986, 1997, 2006), the
machine and organism metaphors represent two ends of
the same organizational continuum. Morgan explores the
origins of the mechanistic mode of thinking about
organizations in the work of classical management
theorists such as Fayol, Gulick, and Taylor, in particular
Taylor’s ideas about scientific management. This view of
organizations focuses on their mechanistic qualities. Like
a machine, an organization is seen as a complex of
inter-related parts, each of which performs a narrow set
of activities in a rigid, repetitive, and impersonal manner
in order to achieve a particular end. The machine
metaphor is criticized for its dehumanizing and
impersonal nature and, whilst it is not my intention to
draw parallels with this unpleasant characteristic of the
machine metaphor, the ideas of scientific management
such as the predictability of outcomes, pacing of work,
efficiency, standardization, commanding, and controlling
(Morgan 1986, 1997, 2006) are evident in the discussion
associated with the governance of the EA
implementation.

The image of organizations as organisms is the
antithesis of the machine view. Whereas the machine
view characterizes organizations as independent from
their environment, the organism metaphor situates the
organization in a type of organizational ecosystem.
Morgan describes the organism metaphor as:

“

. thinking about them (organizations) as living systems,
existing in a wider environment on which they depend for the
satisfaction of various needs.”

Interpreted from the perspective of the organism
metaphor, the governance of an EA implementation is
an open system existing in a wider organizational
environment. Governance evolves interactively with the
environment and adapts to changes in that environment.
The organism metaphor stresses fit with the environment
rather than control of the environment and external
sensitivity, adaption, and evolution rather than control of
the environment (Boland 1989).
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Morgan’'s (2006) analysis of the brain metaphor
emphasizes the information processing capacity, the
adaptive and cybernetic quality, and the cognitive
capacity of the brain. The brain metaphor extends the
adaptive characteristics of the organism metaphor and
draws attention to the capacity of organizations to
generate and hold information and use that information
to inform choice and action. The brain metaphor, as it is
used in this case study, draws attention to the adaptive
and cybernetic aspects of EA implementation
governance. This definition borrows from the work of the
early cyberneticists such as W. Ross Ashby, Warren
McCulloch, W. Grey Walter, and Norbert Weiner who
conceived of the brain as an anthropological
phenomenon  (Pickering  2010). These early
cyberneticists were not so much interested in the brain’s
capacity to store and retrieve information (i.e.,
memories, stories, etc.) as in the acting part of the brain
and its ability to help us to adapt to and survive in
changing situations and environments. The human brain
was seen as an embodied organ and inextricably linked
to human actions. Ontologically, cyberneticists saw the
world as “always in the making” and emergent rather
than fixed and predictable. Their interest in the brain was
how it responded to the world, not how it understood or
manipulated a world that was constantly changing.

THE TEAM MEETING: FRAMING THE GOVERNANCE
OF EA IMPLEMENTATION

The EA blueprint and roadmaps were a prominent
feature of the weekly EA team meetings. Progress on
each of the individual EAs was followed up each week
and individual Enterprise Architects were required to
give an account of what progress had been made over
the last week and what work was planned for the
forthcoming week. The weekly team meeting began as
normal with a run through of the open action items from
the previous week. After the conclusion of the action
items, the team leader debriefed the EA team about his
recent attendance at an executive leadership off-site at
which the governance of the EA implementation was the
main topic of discussion. The CIO had arranged the two-
day planning workshop with the key direct reports and
business stakeholders to plan the implementation of the
EA. A key point of discussion during the off-site was the
frustration of some of the technology and business
stakeholders with the architecture review board. Whilst
the architecture review board played a critical role in
ensuring that projects aligned their solutions to the EA
roadmaps, it effectively placed the EA team in the role of
“blockers” and hence brought them into conflict with the
business and technology. Effectively, the Enterprise
Architects were seen as “policing” the investment and
planning decisions of the business and technology. The
CIO’s response was to push accountability for
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conformance to the EA blueprint and roadmaps back to
the segment and business technology leaders.
Therefore, the EA team was no longer responsible for
“policing” the roadmaps and ensuring that the business
implemented the roadmaps faithfully. Effectively, the EA
team was now only accountable for the design of the EA
and the roadmaps. According to the team leader, making
the EA function solely responsible for governance:

“... was not a sustainable model. We were doing it because no
one else was doing it. However, we were not able to focus
sufficiently on our core role, which is strategy and EA.”

However, the problem that the Enterprise Architects had
now was how to ensure that the segment and business
leaders implemented the EA plans faithfully.

The team leader focused the attention of the EA team on
the significance of the change in the EA governance
model. He argues that decentralizing the governance of
the EA implementation and making the business and
technology leaders responsible for the delivery of the EA
redefines the role of the EA team. It is not their role, he
states, to police the individual segments or technology
domains to ensure that they implement the EA
accurately:

“So I'm happy to give the business and technology leaders
more freedom and more responsibility. They should own the
EA for their segment or domain. The principle that we agreed
at the off-site is that the ownership of a particular segment or
domain architecture sits solely with the business or technology
leader. And the business and technology leaders will be
measured on whether or not their projects are completely
aligned with the EA strategy.”

The distribution of responsibility for the delivery of the
EA across the business and technology leaders
effectively partitions the implementation of the EA into
“segment” and “technology domain” components. This
partitioning increases the already complex task of
governing the implementation of the EA since the EA
team must now find another way to coordinate the
investment and planning and implementation activities in
each of the segments and domains. The CIO’s decision
to dissolve the architecture review board not only took
the day-to-day governance of the EA away from the
Enterprise Architects, it effectively meant they could no
longer force their stakeholders to comply with the EA. If
the Enterprise Architects were unable to force the
business and technology leaders to comply with the EA
roadmaps, a new alternative approach had to be found.
According to the team leader, the Enterprise Architects
now had to build strong socially participative
relationships with their stakeholders. The old centralized
“‘command and control” model of governance was
obsolete and was replaced by a devolved model of
governance facilitated through interpersonal
relationships. The team leader highlights the organismic
nature of EA implementation governance when he
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explains to the team that the governance of the EA
implementation is an open and interactive social
phenomenon rather than a “closed” structure:

“‘We have placed too much importance on hierarchical
structures. We shouldn’t bury ourselves in project steering
committees. If we replace the architecture review board with a
steering committee for each project, there is a risk that we
won't be able to make any decisions at all. So, let’s build those
relationships with the right people, people at my level and
higher.”

The team leader specifically uses the organism
metaphor to assign meaning to this new governance
model and also to draw the attention of the individual
Enterprise Architects to the desired actions associated
with the new governance approach. The governance of
the EA is conceptualized as an open and interconnected
system, devolved, socially participative, and responsive
in a real-time manner to the varying needs of the
business and technology environment.

“Let’s look at this as an organism. We don’t need rules and
policies as to how we operate as a team. You are all very
professional people and you know to whom you have fto talk.”

The team, like an organism, must be able to adapt to
and correct the emergent and unpredictable variance as
it arises. The desired actions that the EA leader has in
mind entail the EA team members building relationships
with their stakeholders. According to the team leader,
the governance of the EA implementation is not separate
from the organizational environment, but is embedded in
the social interaction within that environment. Therefore,
in shifting from a centralized and hierarchical model of
governance to a devolved model, the Enterprise
Architects must understand their organizational
environment. The following quote reflects the responsive
and context-sensitive characteristics associated with the
organism metaphor:

“We have to build relationships with our stakeholders. A good
exercise for each of us is to prepare our own network topology.
Define where you are now and with whom you should build
relationships. Identify the strengths and weaknesses in your
networks and help each other to build the necessary
relationships.”

The relationships that the team members build with their
stakeholders perform a homeostatic function in the
sense that they maintain the EA in a steady state.
Theoretically, for instance, if a segment leader makes
technology choices that are not consistent with the EA
this will emerge through the one-to-one interaction and
the Enterprise Architect will take corrective action there
and then. The extent to which an Enterprise Architect is
able to intervene and influence a potentially non-
compliant business or technology domain leader to not
act outside of the EA roadmaps, however, is uncertain.
The problem is that without a mandated authority, the
Enterprise Architects are somewhat limited in their
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capacity to compel the segment leaders to conform to
the EA roadmaps.

Figure 3 below summarizes the EA team leader’s use of
the organism metaphor to give meaning to the
governance of the EA implementation and, finally, to
provide the basis of desired action.

Meaning Of Governance Desired Action

Wit actions doas the team leader ascribe
to affactive govarnamee ?

How is enterprise architectre
implemantation governwre concepiralisad
by the team leadler?

The governance of the enterprise architecture requires
the enterprise architecture team mainfain an open
rather than closed relationship with the segments.
Social relations between the individval enterprise
architects and their stakeholders will enable self
regulation between the enterpnse architecture team and
segments and allow the enterprise architecture team to
simultaneously adapt to multiple internal
environments.

e meaning of governance is framed
by the metaphor of the organism.
Governance is an emergent property of
effective social relations between the
enterprise architects and their
stakeholders.

—

Figure 3: The Team Leader’s Conceptualization of
Governance and the Associated Desired Behaviors

In describing how an organismic approach to EA
implementation governance is to be operationalized, the
EA team leader draws on the cognitive and adaptive
aspects of the brain metaphor. According to the team
leader, the individual architects have to work out for
themselves how to make this devolved and socially
participative governance approach work. The social
interaction between the Enterprise Architects and their
business and technology stakeholders cannot be
prescribed or codified in a set of rules to follow. The
Enterprise Architects have to learn for themselves how
to effectively engage the business and technology
leaders and ensure their conformance to the EA
blueprints and roadmaps.

“We don't need rules and policies as to how we operate as a
team. ... You know who you have to talk to. We have to build
relationships too.”

The process through which each of the Enterprise
Architects acquires for themselves knowledge about how
to operationalize this devolved model of governance
illustrates the cognitive characteristic associated with the
brain.

The social relationships that the Enterprise Architects
form with their stakeholders are the conduits for the
negative feedback processes that will control potential
deviance and will allow the organization to self-regulate.
The team leader conceptualizes this social interaction as
a negative feedback mechanism that allows the EA team
to identify and take corrective action against those
business and segment leaders who deviate from the EA
roadmaps. The governance of the EA implementation
parallels the cybernetic aspects of the brain metaphor.
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“If they deviate call it out. They have to explain why they are
deviating from the roadmap or from the target architecture. ...
So we have to define it in such a way that it is very visible what
is required from the individual segments and domains.”

THE EA TEAM’S RESPONSE

The EA team rejected the meaning that the team leader
attempted to assign to the governance of EA
implementation. They saw the governance of the EA not
in terms of an idealized image of social interaction
between the EA team and the segment and technology
domain heads, but in terms of the model of governance
that they knew and also against the backdrop of what
they knew about their organization and their experience
of dealing with the segment and technology domain
heads. Some Enterprise Architects were concerned that
the business leaders were more interested in supporting
their own business’s particular needs rather than
faithfully implementing the EA.

“What'’s really important is that we actually control the projects.
The business must produce what we want them to produce
and not do just whatever they want. And that’s where | think
there may be conflict. The business is very aligned to its own
needs and, you know, we might have less influence.”

Another Enterprise Architect argued:

“The business has often just been driven by what the business
has wanted to achieve. How do we establish a head of
architecture in the business, someone who is accountable to
us as well as to the business?”

Some team members wanted to coerce the business
and technology domain heads into implementing the EA
roadmaps and were advocating a return to the previous
architecture review board model. The governance of an
EA implementation is decoupled from its organizational
environment and is focused on the control and
predictability of design and implementation activities.
The implementation of an EA, like a good machine, runs
smoothly and minimizes variance between intended
goals and actual performance.

“We need to work out how we are going to hold the business
and technology heads to account. If we let them do it, they will
all do it differently and one of the struggles we will have is
ensuring that they are consistent with the EA. We have to work
out who manages the overall IT portfolio.”

By advocating the return of the architecture review
board, the team was framing the governance of the EA
implementation in a rational command-control and
mechanistic metaphor. The architecture review board
reflected a generic governance model, one that was
applied indiscriminately to both transformational multi-
year enterprise projects and small, localized projects
lasting a month or two. The architecture review board
emphasized an economic rationalism since it used few
resources. There was a strong sense of a line-flow mass
production, as project after project had to submit their

84

architecture designs to the architecture review board.
The architecture review board met on the same day, at
the same time, and in the same room every fortnight.
The project activities leading up to the architecture
review board were prescribed and the submission
procedures and templates of the architecture review
board were standardized. Failure to adhere to any of
these protocols could result in the rejection of the project
architecture and projects beginning the submission
process again. There were tollgate mechanisms (sign-
offs, approvals, reports, registers, other control
protocols, etc.) that mapped the decisions of the
architecture review board and which regulated the status
of projects. Under the architecture review board,
governance itself is also a product; it can be produced
and re-produced at will like a commodity with predictable
results. Most importantly, it is assumed to be value-free
and independent from its environment.

Meaning Of Governance Desired Action

How is enterpr e architecture
i, g € con:
By some members of the taam?

What astiors o some taam members
ascribe to gffactive governaice ?

Some members of the enterprise architecture team
conceptualise govermance as bheing independent
from its environment. Governance means
controlling behaviour in the business and making
behaviour predictable. The potential for
individuality and non-conformance must be
eliminated. Therefore the enterprise architecture
team must be empowered to formally stop projects.
Governance of the enterprise architecture
implementation is 2 command-control model and
enforces a structural hierarchy.

The meaning of governance is framed by the
metaphor of the machine. Governance is
rational and about cosrcing people to conform
to a plan. This approach to governance is
necessary because the segments and
technology domain leaders cannot be trusted to
implement the enterprise architecture
faithfully.

Figure 4: EA Team’s Interpretation of the Governance of
the EA Implementation

THE COMPETING INTERPRETATIONS OF EA
IMPLEMENTATION GOVERNANCE

The frustration of some team members is close to the
surface. They were used to an existing highly structured
and prescribed pattern of governance and were now
being asked to adopt a new less structured model. In
fact, they were being asked to develop this governance
model for themselves with little information about how
they should do it. Some of them were able to express
their misgivings, but they did not have a choice. The
tension between the team leader’s interpretation of the
governance of EA implementation and the team’s
counter-interpretation is resolved according to the power
relations within the team. The team leader's meaning is
quite clear: the team must build effective relationships
with their respective stakeholders. How they did this,
was up to them. The language of the team leader
emphasizes an organic and evolutionary approach.
Individual Enterprise Architects must work out for
themselves how to build relationships with their segment
stakeholders. The organism metaphor is evident in the
following quotation when the team leader links the
successful governance of the EA implementation to the
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effective social relations between the Enterprise
Architects and their stakeholders and an inability to
exchange information and to identify and address
problems. He states:

“You don’t have to sit in a steering committee. The objective is
to have a good relationship with your stakeholders. You can
have a coffee once a month and can probably be more
effective as an Enterprise Architect in that half an hour over a
coffee than going to 50 steering committees. It means we have
to work a little bit harder and communicate more. We must
embed ourselves more in the business as compared to a team
somewhere sitting on a fence being completely ignored by the
segments, technology domains, and the business.”

On the surface, this analysis may lead to the conclusion
that the EA team is divided and that the team leader is
autocratic and inflexible. However, this would be a hasty
judgment and risks losing sight of the larger dynamics of
how the meaning of EA implementation governance is
managed within the team. The discussion that ensues
around the team leader’s definition constitutes a form of
sense-making rather than a refutation. The team’s rival
interpretation of how the implementation of the EA is
governed forces the team leader to more clearly define
his conceptualization of governance and this allows the
team to understand the desired actions associated with
this new approach. Yes, the eventual agreement about
how the implementation of the EA is governed is
embedded in the power structure within the team, but
this does not explain how the meaning of governance is
arrived at. Both the EA team and team leader begin from
opposing positions in relation to the governance of the
EA implementation and through social interaction they
arrive at a common meaning and understanding of the
expected social behavior.

IMPLICATIONS FOR EA IMPLEMENTATION THEORY
AND PRACTICE

This case in which the EA team and their team leader
decide on a preferred approach to the governance of an
EA implementation illustrates that in some cases
responses to the problems of EA implementation are
framed by metaphorical images. In this case study, the
meaning of governance is examined through two
contrasting and competing metaphors of the machine
and a composite, organism, and brain. These metaphors
are used to interpret the social relationships between the
EA team and their business and technology
stakeholders. Whereas the EA team leader views the
governance of the EA in an idealized manner as an a
open, adaptive, and freely interactive relationship with
the business and technology leaders, the EA team seeks
to build a closed system where the technology choices
of the segments and technology leaders are controlled
through a centralized and hierarchical architecture
review board. To some members of the EA team,
governance is perceived in machine-like terms: efficient,
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predictable, paced in a clockwork-like manner, and
prescribed. More importantly, to these members of the
EA team, governance is a form of “organizational” social
engineering, putting control of technology choice and
investment in the hands of a “class” of expert managers
and out of the hands of the worker (i.e., projects).
However, the EA team leader uses the organism
metaphor to highlight to the team that they must
participate in the worlds of their stakeholders and
influence rather than control decision-making from the
outside.

In a sense, the three metaphors of the machine,
organism, and brain are used to describe two different
forms of social behavior. The mechanistic interpretation
of governance seeks to control stakeholder behavior
according to predetermined rules and roles that in turn
institutionalize a hierarchical form of social relations.
That is to say, the social relationship between the
Enterprise Architects and their stakeholders is based on
and enacts a power relationship. Hence, the problems
associated with the governance of an EA implementation
are seen in terms of a power imbalance; those that have
decision-making rights about technology choice and
investment and those that don’t. The organismic and
brain interpretations of governance, on the other hand,
view governance as a network of constantly evolving
social interactions to which the Enterprise Architects
must adapt. Governance of an EA implementation is
based on an equalized interpersonal exchange in a
neutral setting like a café, as distinct from a forum of
Enterprise  Architects. Business and technology
stakeholders have an obligation to explain how they are
implementing the EA roadmaps and the Enterprise
Architect can respond accordingly. Similarly, the
Enterprise Architect is responsible for explaining the
reasoning behind their EA blueprint or roadmap and the
business and technology Ileader can respond
accordingly. In this type of social relationship, the
problems of EA implementation governance are not
resolved in terms of power structure, but through more
equalized social interaction.

However, there are pitfalls in the use of metaphors to
interpret organizational contexts. For example, there are
biases and assumptions inherent to the organism
metaphor and these have implications for EA
implementation governance. We are encouraged to see
relations between the EA team and its business and
technology stakeholders as far too concrete. The world
of the environment (i.e., stakeholders) is also socially
constructed and is a product of actions, visions, ideas,
norms, and beliefs (Orlikowski & Baroudi 1991). There is
not one, but multiple unfolding and emerging
environments; i.e., situations to which you must respond
(Mingers 2002). Also, organizations are not functionally
unified wholes. The parts of an organization are not
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working for the benefit of the whole, but lead separate
lives (Morgan 2006). Consequently, the “environment” is
much more fragile and tentative. People aren’t always
pulling together. Conflict is the normal operating state of
organizations. People act according to political and self-
interest (Morgan 2006).

Nonetheless, the metaphorical interpretation of the
organizational context associated with EA
implementation governance allows new insights into the
problems associated with EA implementation and how
we can intervene in them. EA implementation literature
suggests that the existing technical approaches to the
problems of EA implementation governance are alone
not adequate and that alternative approaches must be
found. Instead, we should be seeking out creative and
context-sensitive ways in which to deal with the
problems  associated with EA  implementation
governance. If, for instance, we interpret the architecture
review board model of governance as the exercise of
power of one group over another or as a necessary
instrument to control behavior, conflict will be inevitable.
However, if we interpret EA governance as embedded in
an open and mutually fulfilling social relationship
between Enterprise Architects and their business and
technology stakeholders then we are able to step
outside of the technical way of thinking and view the
governance associated with EA implementation in a
more constructive and creative way. For example, rather
than automatically adopt coercive forms of governance,
we might be able to adopt more socially participative
forms of managing conformance. Rather than fortress
the EA in controls, policies, and principles that preserve
it as an end-point at a fixed time in the future, perhaps
we could accept that, like an organism, EAs are in a
state of dynamic equilibrium with their environment and
must change as the objectives, values, and mission of
the organization change. In that sense, Enterprise
Architects could adopt a more reflective way of thinking
about how to best manage change to the EA rather than
protect it like a museum piece.

This analysis draws attention to the essentially social
nature of EA implementation. Most EA literature and
research assumes that the implementation of EA is a
physical and unambiguous phenomenon and that there
is a single true approach to the governance of an EA
implementation. This assumption is exemplified by the
organizational structures, frameworks, and
measurement models, etc. that advocate a one best way
for governance. This research shows that the
governance of an EA implementation is a social
phenomenon. It can be seen as a combination of
different metaphorical constructs that result from the
socially interactive processes through which people
make sense of situations and assign meaning to the
problems of governing an EA implementation. The
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metaphorical meaning assigned to EA implementation
governance shapes social behaviors. In that sense, the
governance of an EA implementation is socially
constructed through the interaction between people
rather than an independently existing, material, and
unambiguous phenomenon.
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Case Study

Leveraging Enterprise Architecture for Reform and Modernization

By Ahsan Rauf

Abstract

The core of Enterprise Architecture (EA) work focuses on the improvement of businesses and transforming them into
business desired states. Transformation through EA work requires heavy investment and necessitates the commitment of
the organization’s executives. Dubai Customs is one of the most important Dubai Government Departments responsible
for ensuring that the economy of Dubai is protected against fraudulent and dangerous goods (socially and commercially)
by streamlining trade and goods clearance processes. Dubai Customs is also responsible for collecting revenue, and
tracking and trending trade data to other Government Departments, Federal Agencies, and Ministries on behalf of Dubai
Government. This case study highlights how Dubai Customs decided to build a sound EA to help them achieve their

business goals.
Keywords

Enterprise Architecture, Dubai Customs, World Customs Organization, Transformation, Enterprise Connected View

INTRODUCTION

In 2002, the World Customs Organization (WCO)
undertook a diagnostic study on Dubai Customs. This
study compared Dubai Customs service offerings
against leading Customs Administrations and world
standards. The study found that while Dubai Customs
offered a number of services that suited the needs of
clients, we were not compliant in a number of areas
related to integration with the expectations of the
international trade supply chain and in meeting our
obligations towards protection of the local economy and
society. It was also suggested that Dubai as a trading
hub was being used by traders to illegally import and
export goods to other places.

As a result, Dubai Customs embarked upon an
extensive transformation initiative, which would enhance
Customs operations and help to achieve the objective of
becoming the leading Customs Administration. One of
the approaches that we innovated was the Enterprise
Connected View (ECV) or Enterprise Architecture (EA)
which was basically focusing on documenting all
informational points of the organization on all levels in
order to create the blueprint of the organization and have
a single source of facts.

From the time EA was officially selected as the core
element for implementing change, the organization
interviewed and hired best-of-breed individuals to
formalize an EA team. The team had different
perspectives to look at and incorporated elements of the
TOGAF® Standard into Customs’ own EA methodology.
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Figure 1: Dubai Customs EA Methodology

While executing the EA initiative proposed by the team,
to start with the business operational areas identified in
the WCO Gap Analysis Report laid down a business
plan on which the change was required. Rounds of
consultation sessions with business Subject Matter
Experts (SME) were also conducted to shape the future
operating model of the organization, which would show
the management where exactly Customs would be by
the end of 2010 and 2015. Once the future operating
model was created and agreed, the as-is business
architecture of the selected business operations units
was created. After careful analysis of the as-is business
layer, a to-be, future state architecture was also created
and mapped against business objectives and the future
operating model.
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The mapping exercise clarified following areas:

e Business Processes: The operational business
processes, which were weak and required
attention, were identified. The as-is processes were
measured to understand the performance issues
and the missing process elements were added to
ensure a smooth process outcome.

e Applications: Enterprise IT applications were
consolidated based on the functions they support.
A large number of gaps were identified in terms of
integration and technology platforms. Application
silos were highlighted as the main reasons for less
productive processes. As a result, the application
architecture layer was created for the future to have
unified IT processing components to support the
continuity of the business processes.

e People: With the changes being identified and
enhancements being proposed, this required a
challenging task of hiring, training, up skilling
human resource, which would run the future show.
The HR model was created along with the help of
the Human Resource department. This daunting
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task was achieved at the enterprise level as every
business unit was bound to be impacted due to the
transformation in one or the other way.

¢ Information: An enterprise-level data model was
required as business units were working in silos
and not integrated. A stream of information
collection of business vocabulary was initiated. The
purpose of this was to gather the data elements
throughout the enterprise and design one
consolidated information model, which would be in
line with the future operating model needs.

The formation of EA also wanted a strategy roadmap
which would facilitate the organization to run business
programs and achieve the to-be state of the
organization. This was important for the executives to
have informed status on how the organization’s
investments are being utilized and how progressive are
the program activities through years.

To lead all the elements of the organization towards the
transformation, a strategy model was developed to guide
the people at all levels.
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Figure 2: Dubai Customs Strategy on the Basis of WCO Maturity Model

SITUATION ANALYSIS

The overall transformation initiative was started having
one key objective in mind: “Be the best Customs
Administration”. This objective alone resulted in having a
large number of sub-objectives. When tracked down to
achieve the objectives, we discovered that EA has a
major role to play as the realization of these objectives
has their roots in the business processes. It was virtually
impossible to meet these objectives without having a
single repository of the entire organization.
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Our starting point was hindered in that there was a basic
lack of recorded internal information that described
current practices, business rules, and policies. These
practices were based on, or ensured that there was,
commonality of practices between the different places at
which Dubai Customs offered its services. This not only
applied to the customer-facing services, but also for the
internal services offered to business units. As an
organization, we had lost our ISO certification for some
operational procedures because the training component
was not documented or recorded.
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We also did not have in place the necessary strategic
guiding documents to plan our future. This forced us into
a comprehensive “as-is” analysis of how the business of
Customs was being delivered at this time; the
environment that Customs was operating. This also
includes researching the expectations of customers and
how they were being met, understanding and applying
best practice from other international administrations,
and influencing stakeholders. To do this in an effective
and efficient way we had to in parallel develop the
methodologies needed and implement the tools to be
used to ensure that we did not lose our way, or overlook
critical information gathered. The methodology
developed was based on the concepts of the continuous
improvement cycle of studying what was happening
today, and developing the guiding principles and vision
for how we wanted to move forward recognizing the
outcome of benchmarking visits undertaken to
acknowledged world-leading Customs Administrations
(e.g., Singapore and Australia).

A consequence of the situation analysis that we
undertook made us realize the complexity of the work
that we needed to undertake. It helped us to recongize
that before we could implement customer-facing change
and innovation we first needed to change the way we
work and support ourselves internally. It was clear that
the internal infrastructures that we had in place for
people management, information management, the
technology structures, and the efficiency of our business
processes would not support the business systems and
services that our stakeholders, partners, and clients
needed into the future.
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Future State
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International Guid
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Figure 3: Dubai Customs Situation Analysis Cycle
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We recognized that we needed to make a significant
transformation in our Human Resource management
strategies and operational implementation. This also
required introducing strategic development and
performance reporting capabilities to realign our thinking
on Information Technology utilization and the
management of the information.
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THE ENTERPRISE CONNECTED VIEW

Although it is virtually impossible for any business to see
into the future, in Customs EA was successful in doing
that by using a few techniques which may facilitate
businesses to look at the work done from a future
perspective.

One such EA initiative was to get the organization’s view
connected to into a 360-degree view. This is called
Enterprise Connected View, which connects the
organization strategy to its realization elements. Doing
so, Customs EA was successfully able to portray the
organization from all the business angles and at the
same time was able to achieve the present future
architecture of the organization.

This tool alone had become a focal point for executive
management to take investment decisions of the future.
EA has a broad range of stakeholders, which were
categorized into four categories:

+ Ruler's Court = WCD
=+ Executive Office *+ WTD
* Ministrizs * CustomsAdministrations

= Business Units * Partners

» Leadersnip/Management » Vendors

= Employees = Cliente
» Society

Figure 4: EA Stakeholder Identification

The stakeholder analysis undertaken went on to show
that the EA stakeholder list was very extensive and
extended from the Rulers Court to individual customers
who had specific requirements that needed to be
incorporated into the future operating model. This
diversity in the stakeholder base meant that consultation
had to be far-flung, but unified to ensure that on
implementation a comprehensive operating model was
implemented.

A comprehensive communications strategy was entered
into that allowed communication to strategic groups and
bodies to gather the strategic and high-level operational
issues that were being faced, while at the same time key
individual entities were identified and consulted over
specific business needs and issues.

EA produced an extensive list of deliverables, which
assisted business in the realization of its strategy. Some
of the significant deliverables include the following:
BUSINESS ARCHITECTURE

e Business Capability Model: Dubai Customs has
been divided into 12 business domains (5 core and
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7 support) which have been defined on the unique
nature of related business capabilities. Each
business domain consists of several inter-related
business capabilities, which have the same set of
objectives to meet.

e Business Process Decomposition: Each
business capability is further decomposed into a
business process level. At this level it makes a
clear how a business capability is executed.
Business process decomposition has three levels
which are as follows:

Level 0: At this level a set of business processes
are interlinked together to show how a particular
business capability is executed. Each process has
an input and delivers an output. The set of
processes interlinked together are known as
business flows.

Level 1: At this level, each business process in a
business flow is detailed to the level of business
activities.

Level 2: At this level, each activity is further
decomposed to task or procedural step level.

e Business Integration Requirements: The
purpose of this artifact is to get into details related
to how each business function is integrated to
another function and what information gets
exchanged and where does the information flow to.
At this level, business flow analysis takes place and
all the requirements for integration of business are
identified.

e Business Requirements Specifications: This
document captures all the business requirements
which are communicated to the stakeholders.

e Software Architecture: Signed-off business
requirements are taken at the IT level to define the
IT application and infrastructure architecture.

WHERE HAVE WE REACHED TODAY?

The start of the architecture practice was when Customs
embarked on a major transformation initiative. Customs
EA had come long way from the time of its inception in
2007 and during these years some fruitful results have
been achieved, which are stated as follows:

o Executives are fully aware of what Customs is
capable of achieving in the as-is situation and they
have awareness of what transformation will make
them achieve in the years 2010 and 2015. This was
not possible if EA had not given them a big
enterprise picture.
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e With proper roadmapping, EA has been able to
show return on investment to business. This
allowed EA to gain business trust.

o Overlaps were identified in business functions,
highlighting the cost of redundant process, which
could have been achieved with less cost.

e The concept of EA has been understood by the
whole organization, which allows any change
initiative to be executed with smoothness.

The EA team will continue realizing the benefits for the
entire organization and help Dubai Customs in becoming
a world-leading Customs Administration. The EA team
will continue working on the capability maturity
assessment at the enterprise level and ensure that all
the organizational processes are mature in terms of
policy, information, legislation, people skills, and IT
readiness.

Over the years, the main challenge in establishing EA
practice has been the resistance from the various
quarters in the organization. We used a rigorous change
management campaign to convey the benefits of EA in
an organization. The sole purpose of this activity is to
work with the hearts, heads, and hands of employees to
successfully realize the new business operating model.

The current EA team consists of 17 employees led by
the Director of IT Planning & Enterprise Architecture.
The team is divided into three sections namely: IT
Planning, Enterprise Business Architecture, and
Enterprise Technology Architecture.

SUCCESS WE ACHIEVED THROUGH EA

In setting objectives that were relevant and were
indicative of the macro and micro needs, we looked at
the impact on trade of the work that we were doing. We
came up with the objectives, which were measureable,
by using some international standards and benchmarks.
Some of the sub-objectives include the following:

¢ Reduce the number of export days from 18 to 10 by
the end of 2010

e Reduce the number of import days from 20 to 10 by
the end of 2010

e Reduce export documents from 8 to 4 by the end of
2010

e Reduce import documents from 10 to 5 by the end
of 2010

e Improve eServices Maturity by 15% on the Dubai
eGovernment eServices Maturity Assessment by
2010

e Identify process overlap and identify the cost
savings of AED 25 million

By December 2010, Dubai Customs was able to achieve
or exceed all the above-mentioned objectives. Dubai
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Customs was ranked the best Customs Administration in
the region in the World Economic Forum 2010 report. In
addition, Dubai Customs was moved from 24™ position
in 2007 to third in 2010 in the Trading Across Borders
category according to a report from the World Bank,
Doing Business 2010. Dubai Customs was able to
achieve these high-level targets only because they have
achieved the following targets:

e Dubai Customs exceeded the target by reducing
the number of export days from 18 to 8 at the end
of 2010.

¢ Dubai Customs exceeded the target by reducing
the number of import days from 20 to 9 at the end
of 2010.

e Dubai Customs achieved the target of reducing the
export documents from 8 to 4 at the end of 2010.

e Dubai Customs achieved the target of reducing
import documents from 10 to 5 at the end of 2010.

e Dubai Customs improved the eServices Maturity by
19% on the Dubai eGovernment eServices Maturity
Assessment in 2010.

e Dubai Customs identified the cost savings of more
than AED 50 million by identifying process overlap.

All the above mentioned targets were exceeded or
achieved only because of the strong EA practice.

CHALLENGES FACED

As it happens with any new initiative, we faced both
strategic and operational challenges. Some of the
challenges include the following:

e Lack of support and resistance to change from the
lower and middle management

e Lack of clearly defined corporate strategy
¢ Inadequate human and financial resources

e Lack of clearly defined accountabilities and
governance structure

e Lack of structured methodologies and quality
practices

¢ Inefficiency of tools to capture EA artifacts

In order to ensure that we overcame all the challenges,
the EA team worked in collaboration with the HR
Change Management team and used 4H methodology.

Other than using the Change Management
methodology, the EA team ensured that:

e The governance structure is established and works
efficiently.

e Structured methodologies are available.

o Staff are adequately trained in the domain of EA
and tools.

e Top management is supporting the initiative.
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= Sigkeimicder e and
Analysis

* Emphowee ivpact Anakess

® Lommumsancn pans

Acceptance Hearts

* One-cn-cna discusuons
* fhanges agents
» Emphosee partecyasnon

Ownership Hands

= L e

* RV ConCeEms
+ Detailed commemicitions

Commitment Hands

= Iramng
# Laarntme from each other
+ Testimemals

Figure 5: Dubai Customs Change Management
Methodology
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