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Editor’s Corner 
By John Gøtze 
 
The Journal of Enterprise Architecture is called a 
“pracademic” journal because it welcomes both 
practitioners and academics. This number is a good 
example, with contributions from both practitioners and 
academics. 

THIS NUMBER 
The Architect in the Spotlight is Tom Graves, consultant 
and author of several Enterprise Architecture books. 
Mohammad Esmaeil Zadeh, Gary Millar, and Edward 
Lewis offer a reinterpretation of the TOGAF® Enterprise 
Architecture Principles using a cybernetic lens. 
Jouko Poutanen discusses the social dimension of 
Enterprise Architecture in government. 
Matthias Lange, Jan Mendling, and Jan Recker discuss 
ways of measuring the realization of benefits from 
Enterprise Architecture Management. 
Carlo Randone will, in a two-part article, offer a thorough 
comparison of Enterprise Architecture, IT Service 
Management, and Service-Oriented Architecture. 
Russell S. Boyd and Brian Boynton offer some thoughts 
about how to make use of a target technical architecture 
to support acquisition business decisions. 
Joseph Bobinis and Thomas Herald present an 
enterprise framework for operationally effective system 
of systems design. 
Michael Linke reviews the book “Managed Evolution: A 
Strategy for Very Large Information Systems”. 

CALL FOR CASES AND PRACTITIONERS’ ADVICE 
Please consider sharing your story with the Enterprise 
Architecture community. Whether a case study or just 
sharing some experience, do submit a paper for JEA. 
Read more on https://www.globalaea.org/journal. 
As something new, JEA can now offer ten (10) AEA 
CPD (Continuing Professional Development) credits for 
accepted submissions (full papers, cases, practitioners’ 
advice). 

SERIOUS SERIAL 
I am pleased to announce that JEA finally holds an 
ISSN. Two, in fact: ISSN 2166-6792 (Online) and ISSN 
2166-6768 (Print), awarded by the US Library of 
Congress. JEA also now has an OCLC Number 
(781629072) and bibliographic information in the global 
library database Worldcat. 

JEA ARCHIVES 
We have extended our digital archives, and have all 
published numbers available for (members) download at 
https://www.globalaea.org/journal. 

ABOUT THE EDITOR 
Dr. John Gøtze is program manager at the IT University 
of Copenhagen and lecturer at Copenhagen Business 
School. He is also a partner in 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 
Tom Graves 
 

PLEASE INTRODUCE YOURSELF 
You might say I’m that somewhat-scruffy, slightly wild-
eyed sixty-ish guy over there in the far corner of EA, with 
all those crazy ideas that actually do work. Originally 
from England, I’ve kind of “careered” all over the place – 
Britain, USA, Australasia, various places in Europe, and 
now increasingly in Latin America. I started out as a 
graphic designer, writer, and skills educator, got 
sidetracked into becoming one of the pioneers of 
desktop-publishing (yep, plenty of all-night debug-
sessions – all in assembly-language back in those days), 
and then kept on moving sideways from there. Media, 
publishing, engineering, finance, logistics, government, 
telecommunications, manufacturing, emergency 
services, recruitment, health, medicine, research, 
banking, just to name a few – I’d guess I collect 
industries like other people collect postage stamps. It’s 
been quite a ride. 

HOW DID YOU BECOME INVOLVED WITH 
ENTERPRISE ARCHITECTURE? 
As seems usual for me, it was more from serendipity and 
happenstance than by deliberate intent. I’ve never yet 
been a formal employee – always an independent or one 
of a team of consultants – so I’ve always had to be able 
to turn my hand to anything. Perhaps most important 
was that there was no one point at which I would have 
said “Now I’m going to do EA”, more that just about 
everything I did over a couple of decades or more 
included some or other key components of EA: IT 
integration, information architecture, whole-of-process 
design, inter-project rationalization, business models, 
skills mapping, quality management, knowledge 
management, and so on. One key transition was at a 
business-transformation gig at Australia Post: our work 
had to cover the intersection of everything – human, 
machine, and IT – whereas the so-called “Enterprise-
Architecture” team would only look at anything that 
touched IT, with no awareness or interest in how that 
affected the business anywhere beyond that narrow 
scope. It didn’t make sense, and still doesn’t, which is 
why I’ve spent most of the last decade trying to educate 
our industry that EA literally means “the architecture of 
the enterprise” – not merely the small subset of the 
enterprise that is its IT. 

WHAT IS THE GREATEST CHALLENGE FACING 
ENTERPRISE ARCHITECTURE TODAY? 
It’s the same as it has been for the past decade and 
more: establish its identity and role. (Len Fehskens at 
Open Group is one person who’s doing great work on 
this challenge: see his article Enterprise Architecture’s 
Quest For Its Identity1). EA is still a blurry, ill-defined 
discipline without a clear sense of purpose: the ongoing 
confusion about what it is and isn’t is not helping 
anyone. EA is also still all but crippled by IT-centrism, 
and it’s long past the time we should have escaped that 
particular trap: again, Len Fehskens is great on this. The 
next danger is business-centrism, the notion that “the 
business of the business” is the center of everything, a 
trap that several groups are falling into already: we need 
to make it clear that in a real architecture of the 
enterprise, everywhere and nowhere is “the center”, all 
at the same time. 

WHAT IS THE NEXT BIG THING IN ENTERPRISE 
ARCHITECTURE? 
Not so much a single “big thing” as the confluence of a 
swathe of inter-related themes: 
• On the IT side, themes such as the impact of big 

data, mobility, and BYOD (Bring Your Own Device), 
and the implications of ubiquitous sensors and “the 
Internet of Things” 

• On the business side, the shift in focus from 
products to services, and from business plans to 
business models and business ecosystems 

• Beyond individual organizations, there’s the 
increasing fragmentation and globalization of work, 
the still-accelerating pace of change, and the 
increasing complexities of multi-company consortia 
for every form of business 

• Deeper still, the increasing discontent with the 
fundamentals of “business as usual”, and 
increasing rejection of the externalities and 
externalization on which many business models still 
depend 

                                                      
1 Refer to: http://blog.opengroup.org/2011/03/10/enterprise-
architecture%E2%80%99s-quest-for-its-identity/. 
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• For EA itself, the implications of breaking out of the 
IT-centric box, expanding outward to a true whole-
of-enterprise scope 

There are huge risks there, but also huge opportunities 
too, for our organizations, and for us as Enterprise 
Architects. Yet do we have the skillsets and 
competencies to cope with the huge scope of a true 
globalized “architecture of the enterprise”? That’s our 
challenge here. 

WHAT IS IT LIKE BEING ENTERPRISE ARCHITECT? 
An intensity of emotions: challenging, exciting, 
frustrating, exhilarating, often all at the same time; 
always changing, always right at the edge of change, 
always at risk of falling into the abyss. In short, a scary 
place. But rarely dull! 

WHAT WAS YOUR FAVORITE ENTERPRISE 
ARCHITECTURE EXPERIENCE? 
For me it’s always been the same, for the past four 
decades and more: seeing the body language when 
someone “gets it”. That and hearing someone say: “Oh, I 
hadn’t thought of it that way before…”. In a EA context, 
often what they “get” is that things really do work better 
when they work together, that it’s up to them to make it 
happen, and that they can make it happen. But the 
“getting it” can be about anything, really. That’s what 
really keeps me going in this work: seeing people “get it”. 

WHAT WAS A LEAST FAVORITE ENTERPRISE 
ARCHITECTURE EXPERIENCE? 
The opposite: being stuck with people who really don’t 
“get it”, are unlikely ever to “get it”, may even believe that 
their job or bonus depends on not “getting it”. A real 
example: our (very good) lead business contact had 
been promoted elsewhere, so I’m talking with her 
replacement, to bring her up-to-speed on what we’re 
doing. I explain that because their business is in a 
human services context, their EA needs to cover a much 
broader scope than just IT processes and data. “Yes”, 
she says, “Enterprise Architecture is all about IT 
processes and data”. I blink, then try again: “We need to 
cover a broader scope than just IT”, I say. ”Yes, I agree 
with you”, she says, ”we’re only going to cover IT 
processes and data”. Barely six weeks into the contract, 
it’s clear that, with this person in charge, this EA project 
is already dead in the water. Oh well. Yet, even when 
crippled by that kind of problem, some projects do work 
well – and they’re the projects that make it all 
worthwhile. 

WHAT WOULD YOU SAY TO SOMEONE 
CONSIDERING MAKING EA THEIR CAREER AREA? 
(AND TO SOMEONE HAVING AN EA CAREER?) 
A few hard-won experiences: 
• Be in it for the long haul: it really does take 

decades to gather the breadth of experience you’ll 
need to do this job well. I know a few folks doing 
very good work in their twenties or thirties, but most 
Enterprise Architects don’t really hit their stride until 
their forties or more. 

• Be humble: as a generalist, almost everyone 
around you knows their job far better than you’ll 
ever do. Your job is to listen and link things 
together, not to tell others what to do. 

• Be interested in everything and everyone: there’s 
always more to learn. Often the most valuable 
contacts are the janitors: they see everything that’s 
going on! 

• Keep contact with the real-world: don’t hide away in 
the abstract. Design may no longer be your job as 
such – that’s for solution-architects, not you – but 
you’ll always need to refresh your real-world 
experience to ensure that your architecture can 
actually be used and useful. 

• Develop your soft-skills: they’re even more 
important than your technical-skills – yet often a lot 
harder, too. Most of the real work of Enterprise 
Architecture is in creating conversations, building 
bridges between people with different views and 
mindsets: you’ll need very good soft-skills to make 
that work well. 

Most of all, though, this is a great field to work in: so go 
for it! 
 
 
 
 
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. 
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Visit the JEA website at https://www.globalaea.org/journal 

 

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 
• Evaluation, Frameworks, Governance, Implementation, Maintenance 
• Methodologies, Taxonomies, Theory, Training, Tools, Use, Value 

The annual cycle includes four numbers. Deadlines for final submissions are three months prior to publication: 
Issue Due Date 
February November 1 
May February 1 
August May 1 
November August 1 
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. 
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Model Gamification Challenge @ MODELS 2012 – Call for Submission
Scope
Models are used in many different software engineering and management disciplines as tools to communicate
information, to express and analyze system properties at an abstract level, to plan future changes, and to
analyze complex interdependencies. In order to use models effectively system stakeholders have to understand
the rules and languages used to create them and to become familiar with the way models convey information.
Gamification is an increasingly popular strategy for helping stakeholders in a system gain an intuitive
understanding of the way that it works and the goals that it is intended to fulfill. It involves the translation of a
system, or parts of a system, into a game whose rules of play are designed to teach and communicate central
aspects of the system’s behavior and functionality.Model Gamification applies this notion to the use of models
in IT systems modeling – it aims to use game playing techniques to teach users how to create, interpret and
work with models. As an example, http://www.eagame.net/ and [1] demonstrate the idea of model
gamification in the area of Enterprise Architecture Modeling.

Other domains where gamificationmay be beneficial include:

• Software Architecture Modeling
• Business Process Modeling
• Requirements Modeling
• Model‐Based Testing

Submission and Evaluation Procedure
The goal of the MODELS 2012 Gamification Challenge is to promote the use of gamification techniques in
model‐driven development by identifying innovative and effective modeling gamification strategies. The
challenge solicits descriptions of innovative gamification strategies in the form of concept papers conforming to
the ACM format (up to 4 pages). These should explain the rules of game play and describe how the game helps
users learn how to communicate/gather/analyze information based on models. The submissions will be
evaluated through a two‐phase process.

1. In round one, the papers will be evaluated by the program committee and the three best submissions
will be selected.

2. In round two, each of these three papers will be presented in a short slot during the main conference
and the winning submission will be selected by the audience. This paper will be published in the
electronicMODELS 2012 workshop proceedings.

In round one, submissions will be assessed according to their innovativeness and appropriateness for
communicating/gathering/analyzing information based on models as well as their suitability for the context of
software engineering and IT management. In the second round, submitters are encouraged to implement a
prototype realizing the game, although this is not mandatory. We particularly encourage student teams to
submit concepts.

Each of the three invited author teams will receive one free registration for the main conference. The winning
team will receive a prize of €500 awarded by the German Chapter of the ACM. Additional funding for travel
support is available upon request.

[1] J. Groenewegen, S.J.B.A. Hoppenbrouwers, and H.A. Proper. Playing ArchiMate Models. In I. Bider et al. (eds): Enterprise, 
Business‐Process and Information Systems Modeling ‐ 11th  International Workshop, BPMDS 2010  and 15th International Conference, 
EMMSAD 2010, held at CAiSE 2010, Tunis, Tunesia, June 2010, volume 50 of Lecture Notes in Business Information Processing, pages 
182‐194. Springer, Berlin, Germany, 2010.

http://modelsconference.org

All deadlines are hard. No extensions
will be allowed. (All dates are
according to time zoneUTC).

I m p o r t a n t D a t e s :
July 26, 2012 Submission Deadline

Sept 03, 2012 Notification of
Acceptance

Oct 04, 2012 Date of Presentation

Jury (to be confirmed):

Thomas Allweyer
(University of Applied Sciences 

Kaiserslautern, Germany)

Colin Atkinson
(University of Mannheim, 

Germany)

Ruth Breu
(University of Innsbruck, Austria)

Bernd Brügge, Ph.D.
(Technische Universität

München, Germany)

Bernd Dreier
(University of Applied Sciences 

Kempten, Germany)

John Gøtze
(IT‐University of Copenhagen, 

Denmark)

Giancarlo Guizzardi
(Federal University of Espirito

Santo, Brazil)

Stijn Hoppenbrouwers
(Radboud University Nijmegen, 

Netherlands)

Dimitris Karagiannis
(University of Vienna, Austria)

Florian Matthes
(Technische Universität

München, Germany)

Erik Proper
(Public Research Centre – Henri 

Tudor, Luxembourg)

Christian M. Schweda
(iteratec GmbH, Germany)

Elena Simperl
(Karlsruhe Institute of 
Technology, Germany)

Marten van Sinderen
(University of Twente, 

Netherlands)

A CM/ I E E E  1 5 t h   I n t e r n a t i o na l  C o n f e r e n c e
o n  Mo d e l  D r i v e n E n g i n e e r i n g

L a n g u a g e s &  S y s t em s
S e p t  3 0   – O c t 0 5   2 0 1 2 ,   I n n s b r u c k ,  A U S T R I A  
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Article 
Reinterpreting the TOGAF® Enterprise Architecture Principles 
Using a Cybernetic Lens 
By Mohammad Esmaeil Zadeh, Gary Millar, and Edward Lewis 

Abstract 
In the literature, there are many definitions of Enterprise Architecture (EA), but most of them have three items in common: 
elements, relationships, and principles. Among these, principles represent an essential element in the definition of EA, 
and some researchers posit that they are the main element in this definition. However, despite the recent advances in 
defining Enterprise Architecture Principles (EAPs), this notion is suffering from the lack of a theoretical foundation that 
provides a logical framework for defining them. Stafford Beer’s Viable System Model (VSM) and its application to IT 
governance, the Viable Governance Model (VGM), have been shown to be comprehensive blueprints for designing viable 
organizations and IT governance arrangements, respectively. Similarly, in recent realizations of EA, the design of the 
whole organization, and not just the IT, is brought into consideration. Therefore, this article aims to establish whether the 
laws and principles of cybernetics, especially those embodied in the VSM and the VGM, can provide a sound theoretical 
basis for deriving EAPs. This article investigates the principles defined in TOGAF® based on the theoretical concepts 
drawn from the VSM/VGM and cybernetics more broadly. This investigation demonstrates that the principles in TOGAF® 
can be derived from the laws and principles of cybernetics. 
Keywords 
Enterprise Architecture (EA), Principles, Viable System Model (VSM), Cybernetics 
 
 
 

INTRODUCTION 
In the literature, there are many definitions for Enterprise 
Architecture (EA) (Lewis 2012), showing different views 
about this discipline and different roles it plays in 
designing organizations. The most authoritative 
definition of architecture is that proposed by 
ISO/IEC/IEEE 42010 (2010): “The fundamental concepts 
or properties of a system in its environment embodied in 
its elements, relationships, and in the principles of its 
design and evolution”. This definition has been adopted 
by TOGAF. The ISO/IEC/IEEE definition highlights that 
principles are an essential component of any 
architecture framework. More specifically, the literature 
supports the view that principles are essential 
components of an EA (Aier 2011; Proper et al. 2010; 
Stelzer 2010). Some researchers even opine that 
principles are the main element in the definition of EA. 
Boar defines IT architecture as “a set of principles, 
guidelines, and rules that guides an organization through 
acquiring, building, modifying, and interfacing IT 
resources throughout the enterprise” (Boar 1994). 
Hoogervorst (2009) posits that “architecture is a 
coherent and consistent set of principles and standards”. 
Greefhorst and Proper (2011) regard principles as the 
“cornerstone of EA”. 
In recent years, Enterprise Architecture Principles 
(EAPs) have become an important area of research. 
Flowing from the debate concerning EA, there are 

several different definitions for EAPs (e.g., see Aier et al. 
2011; Proper et al. 2010; Stelzer 2010). Different authors 
proffer their own definitions based on their intended 
purpose for formulating EAPs. Lindstrom proposed a 
reference model for IS/ICT responsibilities and related 
this model to architecture principles, exemplified by two 
principles concerning interoperability and data quality. 
She asserted that EAPs are needed to avoid enterprise 
systems that are “wild-grown” (Lindstrom 2006). She 
also proposed a set of guidelines to define and manage 
architecture principles. Stelzer (2010) reviewed the 
different studies related to EAPs and formulated his own 
definition: “EAPs are fundamental propositions that 
guide the description, construction, and evaluation of 
EAs”. He identified the following limitations: 
• The lack of an appropriate definition for EAP 
• The lack of a theoretical basis for developing them 
• The lack of a set of generic EA design principles 

Aier et al. (2011) studied different approaches to defining 
EAPs and proposed a meta-model for defining them. 
Proper and Greefhorst (2010) asserted that EA is an 
integral part of the governance of an enterprise and its 
transformation. The authors regarded EAPs as “pillars” 
that support the transition from strategy to design. Based 
on this viewpoint, these authors defined an architecture 
principle as: 
“A design principle included in an architecture. As such, it is a 
declarative statement that normatively prescribes a property of 
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the design of an artifact, which is necessary to ensure that the 
artifact meets its essential requirements.” 
(Greefhorst et al. 2011 p.44) 

However, despite these advances in defining EAP, there 
is no theoretical basis for proposing a coherent set of 
EAPs or guidelines to define them. The main goal of this 
research is to establish whether cybernetic principles, 
especially those embodied in the Viable System Model 
(VSM) (Beer 1972, 1984, 1985, 1994) and those 
represented in the Viable Governance Model (VGM) 
(Lewis & Millar 2010), can provide a sound theoretical 
basis for deriving a robust set of EAPs. As the first step 
in reaching this goal, this article explores whether EAPs 
established through practice can be explained using 
fundamental cybernetic concepts. 

PRINCIPLES IN TOGAF® 
The most widely used source for EAPs is TOGAF (Lewis 
2012), which is available on The Open Group website 
(TOGAF). These principles are usually adapted and 
customized by organizations to meet their specific 
requirements. However, there are other collections of 
EAPs, such as the set documented in the US 
Government's Federal Enterprise Architecture (FEA 
2001). Greefhorst and Proper (2011) have recently 
proposed a set of principles based on an extensive study 
of “real-world architectures”. These principles range from 
high-level enterprise-wide principles to very specific 
technical principles concerning networks and databases. 
The authors of this article have collected their own set, 
based upon their consulting experience, which consists 
of over 200 principles; also ranging from high-level 
business principles to very detailed technical 
prescriptions. The scope and diversity of the range of 
principles may be a consequence of the lack of 
standard, universal definitions for EA and EAP. 
As the main goal of this research is to establish whether 
cybernetic concepts can be used to explicate EAPs 
established in practice, this article will limit its focus to 
TOGAF EAPs, which may be considered as an exemplar 
for other collections. 
TOGAF defines EAP as: “general rules and guidelines, 
intended to be enduring and seldom amended, that 
inform and support the way in which an organization sets 
about fulfilling its mission” (TOGAF). TOGAF notes that 
a good set of principles will be founded in the beliefs and 
values of the organization. They provide a firm 
foundation for making architecture and planning 
decisions, framing policies, procedures, and standards, 
and supporting resolution of contradictory situations. 
The alignment between business objectives and IT 
capabilities is an important key in defining principles in 
TOGAF. Specifically the following sources for developing 
the architecture principles are highlighted: enterprise 

mission and plans, enterprise strategic initiatives, 
external constraints, current systems and technology, 
and computer industry trends. TOGAF emphasizes that 
principles should be few in number, future-oriented, and 
endorsed and championed by senior management. A 
good set contains principles that are understandable, 
robust, complete, consistent, and stable. TOGAF defines 
each EAP in a standard representation that includes: 
name, statement, rationale, and implications. 

THE VIABLE SYSTEM MODEL (VSM) 
Originally, cybernetics was defined as the science of 
communication and control in animals and machines 
(Wiener 1948). In contemporary usage, cybernetics 
refers more broadly to the study of control and 
communication in systems, including socio-technical 
systems such as organizations. When applied to 
organizational systems, it has been referred to as the 
science of effective organizations (Hilder 1995). Skyttner 
(2005) provides a comprehensive list of the most 
common principles of cybernetics and system thinking. 
Among these cybernetic principles, one of the most 
influential concepts in organization theory is Ashby’s law 
of requisite variety: “Control can be obtained only if the 
variety of the controller is at least as great as the variety 
of the situation to be controlled” (Ashby 1956). Variety is 
the measure of the number of different states within a 
system (Hilder 1995). The variety of a system depends 
on the context in which it is embedded, and also who is 
observing that system. Contemporary organizations are 
embedded in complex, dynamic environments. 
Therefore, in order to cope with substantial variety, 
organizations need variety attenuators to reduce or filter 
the variety arising from the environment (Hilder 1995). 
On the other hand, the organization needs to deploy 
variety amplifiers to amplify its own variety to increase its 
influence over the environment. 
Applying the laws and principles of cybernetics, 
especially requisite variety, to the design of effective 
organizations, Stafford Beer formulated the VSM as a 
blueprint for designing organizations that are able to 
survive and thrive in a changing environment (Beer 
1974, 1982, 1985, 1994). VSM integrates into a coherent 
framework an array of cybernetic concepts, including: 
feedback, communications, variety, recursion, viability, 
autonomy, autopoiesis, self-regulation, self-organization, 
and learning (Millar 2009). 
The model comprises five main functions or systems: 
Policy, Intelligence, Control, Co-ordination, and 
Operations. Beer labeled these management functions 
Systems 5 to 1, respectively. A sixth function, Audit, is 
labeled 3* to indicate that it is a sub-system of System 3. 
These six functions are linked through a series of 
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communication channels or information flows. The VSM 
is schematically represented in Figure 1. 

 
Figure 1: The Viable System Model (VSM) (Beer 1985) 

The five systems of the VSM represent the five invariant 
functions of a viable organization; they do not 
necessarily represent discrete organizational groupings 
or units. Two or more functions may be carried out by 
the same individual or unit. However, they MUST be 
carried out if the organization is to remain viable (Hilder 
1995). Another defining feature of VSM is its recursive 
nature. Stafford Beer’s Recursive System Theorem 
states that: “In a recursive organizational structure, any 
viable system contains, and is contained within, a viable 
system” (Beer 1972). 
The Viable Governance Model (VGM) adapts the VSM 
to one aspect of organizational control, namely IT 
governance (Millar 2009). The VGM is used to formulate 
a series of design propositions or principles that may be 
used to guide the design and implementation of specific 
IT governance arrangements. The VGM specifies the 
invariant sub-systems of an effective system of IT 
governance, together with the design principles to be 
followed when implementing a particular system. In 
defining the VGM, value creation and value preservation 
(or risk management) are the ultimate sources of 
organization viability and, therefore, their realization is 
the primary purpose in the VGM. 
A key benefit of the VGM is the alignment between IT 
and business that it encourages. The VGM emphasizes 
that the IT function should be modeled as a service unit, 

not an operational unit (i.e., an embedded viable unit), 
unless IT is part of the organization’s value chain. A list 
of the most important design propositions for IT 
governance in VGM is given in Lewis and Millar (2010). 
There is a move to regard EA as the planning of all 
resources, including people, not just IT (Lewis 2012). 
This fact must be considered when using the IT 
governance concepts, and specially the VGM, in the 
context of EA. 

DEVELOPING EAPS BASED ON THE CONCEPTS 
OF VSM 
In some earlier definitions, EA is regarded as the 
blueprint for the architecture of an organization; for 
example: 
“EAs are blueprints for systematically and completely defining 
an organization’s current (baseline) or desired (target) 
environment.” (FEA 2001) 

Similarly, the VSM is a blueprint or template for 
designing viable organizations (Beer 1984; Hoverstadt 
2008). Given the potential overlap between these two 
concepts, the VSM/VGM may prove to be a useful 
theoretical foundation for developing EAPs. The use of 
VSM as a suitable theory to investigate different facets 
of EA has recently been raised in a few academic and 
professional studies. 
Hoverstadt (2008) is a systemic approach to studying 
organization integrated mainstream management ideas 
with the system ideas underpinning the VSM. He used 
the VSM to model the organization in order to 
understand and diagnose the enterprise. 
Looking for a holistic and integrated management of the 
different concepts in EA, Buckl et al. (2009) approached 
the topic of EA management from a cybernetic point of 
view. Their research is primarily concerned with the how 
the VSM could be used to establish a system for 
managing an EA. 
Graves (2009) used the VSM to investigate Service-
Oriented Architecture (SOA), extending the concepts to 
all aspects of the enterprise to create the Service-
Oriented Enterprise (SOE). He advocated extending EA 
frameworks beyond IT systems to the enterprise. Graves 
used systems theory, and especially the VSM, to 
improve the design and delivery of business services. 
He regarded services as viable systems and showed 
that using VSM concepts can be of direct benefit in 
providing simplicity and consistency in service design. 
These studies, together with some observations in the 
professional literature, indicate that the VSM may be a 
useful model to explore the field of EA. However, none 
of the above studies used the VSM as a conceptual 
framework for developing EAPs. 
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This article is part of an ongoing research project that 
seeks to derive a set of EAPs from the concepts of 
cybernetics and system theory. In this first step, the 
existing heuristic principles defined by TOGAF are 
analyzed to determine whether an equivalent set of 
design principles can be derived using the cybernetic 
principles embodied in the VSM/VGM. 

RESULTS 
TOGAF specifies a set of 21 sample principles 
categorized according to four domains: business, data, 
application, and technology. The complete list of EAPs is 
available from The Open Group web site (TOGAF). The 
scope of this analysis is limited to the EAPs drawn from 
the business domain due to the constraints of a single 
paper. 
The nine TOGAF business domain principles are each 
examined in turn. First, the name, statement, and 
rationale of each principle, as defined by TOGAF, are 
presented. The implications sections of the TOGAF 
principles are not examined in this article. Although the 
implications are important, they are primarily concerned 
with issues related to the implementation of the 
principles, rather than the justification for the principles 
(TOGAF). Implications address organization-specific 
aspects of the principles (Greefhorst et al. 2011). 
This presentation is followed by an analysis of how the 
principles can be mapped to the concepts of cybernetics, 
as exemplified in the VSM or VGM. The mapping may 
not be one-to-one; that is, one fundamental cybernetics 
concept may have explanatory power for one or more 
EAP. Based on the results of the analysis, one or more 
design principles(s) derived from the VSM/VGM will be 
proposed. These design principles will be elaborated 
upon in future research and used to examine the 
completeness and comprehensiveness of existing sets 
of EAPs. 
Table 1 shows a summary of the comparison between 
the EAPs of TOGAF and the related cybernetics 
concepts. The following paragraphs give the analyses of 
these TOGAF business principles through the concepts 
of cybernetics or VSM/VGM. The Statement and 
Rationale of each principle are quotes from TOGAF. 
Table1: Mapping of the TOGAF Business EAPs to 
VSM-Derived EAPs 

EAPs (Business) – TOGAF EAPs (Business) – VSM 
1. Primacy of Principles Recursion 
2. Maximize Benefit to the 
Enterprise 

Cohesion, Value, 
Optimization of the whole 

3. Information Management is 
Everybody’s Business 

Cohesion, Coordination 

4. Business Continuity Viability, Value 
5. Common Use Applications Cohesion, Coordination 

EAPs (Business) – TOGAF EAPs (Business) – VSM 
6. Service-Orientation IT is a service 
7. Compliance with Law Compliance, Audit 
8: IT Responsibility IT is a service 
9: Protection of Intellectual 
Property 

Value 

PRINCIPLE 1: PRIMACY OF PRINCIPLES 

Statement 

These principles of information management apply to all 
organizations within the enterprise. 

Rationale 

The only way we can provide a consistent and 
measurable level of quality information to decision-
makers is if all organizations abide by the principles. 

Analysis 

The VSM is based on the concept of viability. That is, to 
remain viable (i.e., to survive) an organization must 
comply with the laws and principles embodied in the 
VSM. Furthermore, because the VSM is a recursive 
model, all the sub-systems of a viable system must 
comply with the same invariant principles as the 
containing system. Therefore, if the principles of 
cybernetics are used to derive a set of principles for EA, 
these principles must apply to all organizations within the 
enterprise. 

Design Principle 

• Recursion: All embedded organizations of the 
enterprise must comply with these principles. 

PRINCIPLE 2: MAXIMIZE BENEFIT TO THE 
ENTERPRISE 

Statement 

Information management decisions are made to provide 
maximum benefit to the enterprise as a whole. 

Rationale 

This principle embodies ‘‘service above self’’. Decisions 
made from an enterprise-wide perspective have greater 
long-term value than decisions made from any particular 
organizational perspective. Maximum return on 
investment requires information management decisions 
to adhere to enterprise-wide drivers and priorities. No 
minority group will detract from the benefit of the whole. 
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However, this principle will not preclude any minority 
group from getting its job done. 

Analysis 

This principle can also be mapped to the concept of 
viability. Stafford Beer stated that: “The viable system is 
a system that survives. It coheres; it is integral” (Beer 
1994). That is, the enterprise and its embedded 
business units or service units must act in a coherent 
and integrated manner. Furthermore, when describing 
the embedded organizational units, Beer noted that one 
of the primarily purpose of the enterprise is to: “get the 
most out of … [the sub-units] … as the systemic 
machinery can deliver” (Beer 1994). That is, the VSM 
seeks to ensure that the whole is more than the sum of 
its parts by exploiting organizational synergies. 
Therefore, decisions related to information management 
should optimize value (benefits) at the enterprise level, 
rather than business-unit level. 
This principle is a corollary of the cybernetic law of (sub) 
optimization: For a system to be optimally efficient, at 
least one sub-system must be inefficient (Principia 
Cybernetica 2012). The sub-system should provide the 
slack resources or buffers that the system as a whole 
requires to decouple from the challenging environment 
(Lewis 2012). 

Design Principles 

• Cohesion: Synergies across the embedded 
business units must be exploited to ensure that the 
enterprise as a whole delivers more than the sum 
of its parts. 

• Value: All resources in the organization must be 
directed and controlled to achieve viability through 
the creation and preservation of value that is 
meaningful to key stakeholders. 

• Optimization of the whole: At least one sub-system 
must provide the means for decoupling the 
organization from external disturbances. 

PRINCIPLE 3: INFORMATION MANAGEMENT IS 
EVERYBODY’S BUSINESS 

Statement 

All organizations in the enterprise participate in 
information management decisions needed to 
accomplish business objectives. 

Rationale 

Information users are the key stakeholders, or 
customers, in the application of technology to address a 
business need. In order to ensure that information 

management is aligned with the business, all 
organizations in the enterprise must be involved in all 
aspects of the information environment. The business 
experts from across the enterprise and the technical staff 
responsible for developing and sustaining the 
information environment need to come together as a 
team to jointly define the goals and objectives of IT. 

Analysis 

Any model of a viable organization “must exhibit a mode 
of cohesion” (Beer 1994). The Viable System Model 
provides multiple mechanisms for ensuring both the 
horizontal and vertical integration of the enterprise. 
Vertical integration is ensured through the recursive 
nature of the model, which facilitates the negotiation of 
objectives and resources between the management 
units at different layers (e.g., enterprise and business 
unit layers) of recursion. Horizontal integration is 
facilitated through the co-ordination function, which 
requires sub-organizational units at the same recursive 
layer to negotiate and co-ordinate their activities such 
that they collectively optimize the enterprise as a whole. 
Consequently, the VSM promotes the participation of all 
relevant major organizational layers and units in key 
management decisions, including those related to the 
management of IT. The VGM details the specific 
mechanisms that may be used for the governance of IT 
within a complex, multi-tiered enterprise. 

Design Principles 

• Cohesion: Synergies across the various business 
units must be exploited to ensure that the 
enterprise as a whole delivers more than the sum 
of its parts. 

• Co-ordination: Organizational synergies must be 
promoted through the co-ordination of the activities 
of the enterprise and business unit groups. 

PRINCIPLE 4: BUSINESS CONTINUITY 

Statement 

Enterprise operations are maintained in spite of system 
interruptions. 

Rationale 

As system operations become more pervasive, we 
become more dependent on them; therefore, we must 
consider the reliability of such systems throughout their 
design and use. Business premises throughout the 
enterprise must be provided with the capability to 
continue their business functions regardless of external 
events. Hardware failure, natural disasters, and data 
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corruption should not be allowed to disrupt or stop 
enterprise activities. The enterprise business functions 
must be capable of operating on alternative information 
delivery mechanisms. 

Analysis 

A viable system is one that is able to survive and thrive 
in its given external environment. An important 
cybernetic concept embedded in the VSM is that of 
homeostasis. Homeostasis refers to the capacity of a 
system to maintain certain key parameters (e.g., cash 
flow in the case of a commercial enterprise) within a 
defined range despite disturbances or shocks in the 
environment. That is, a viable system has mechanisms 
in place to absorb and recover from disturbances in its 
environment. Within the VGM, the viability of an 
organization is realized through two concepts: value 
creation and value preservation (Millar 2009). Provided 
the organization continues to contribute value to its 
environment (that is, external stakeholders), despite 
disruptive influences, its survival is assured. In the 
context of IT, value preservation, or risk management, 
encompasses the objectives of business continuity. 

Design Principles 

• Viability: Viability (survival) is the ultimate goal of 
the enterprise. 

• Value: All resources in the organization must be 
directed and controlled to achieve viability through 
the creation and preservation of value that is 
meaningful to key stakeholders. 

PRINCIPLE 5: COMMON USE APPLICATIONS 

Statement 

Development of applications used across the enterprise 
is preferred over the development of similar or 
duplicative applications which are only provided to a 
particular organization. 

Rationale 

Duplicative capability is expensive and proliferates 
conflicting data. 

Analysis 

As discussed previously, one of the key objectives of the 
VSM is to ensure that the enterprise as a whole delivers 
more than the sum of its parts. That is, the VSM seeks to 
exploit synergies across its component parts through the 
functions of cohesion (System 3) and co-ordination 
(System 2). Within the IT domain, synergies or savings 

are realized through the use of common applications, as 
limited skills and resources can be shared across the 
enterprise. In terms of variety engineering, the 
complexity of the internal environment is significantly 
reduced through the reduction in the number of 
disparate and incompatible systems that need to be 
built, operated, and maintained. Within the business 
domain, synergies are realized through the sharing of 
business processes and data. 

Design Principles 

• Cohesion: Synergies across the various business 
units must be exploited to ensure that the 
enterprise as a whole delivers more than the sum 
of its parts. 

• Co-ordination: Organizational synergies must be 
promoted through the co-ordination of the activities 
of the enterprise and business unit groups. 

PRINCIPLE 6: SERVICE-ORIENTATION 

Statement 

The architecture is based on a design of services which 
mirror real-world business activities comprising the 
enterprise (or inter-enterprise) business processes. 

Rationale 

Service-orientation delivers enterprise agility and 
Boundaryless Information Flow. 

Analysis 

Stafford Beer made a clear distinction between 
operational units and service units (Beer 1994). 
Operational units comprised the embedded 
organizational units that were viable systems in their 
own right. Within an enterprise, the operational units 
would be the component business units. Service units 
were organizational groups or departments that existed 
to provide a service to operational units and their 
component sub-systems. These include groups such as 
finance, marketing, and human resources. One 
organizational group that Beer clearly identified as a 
service unit was the IT department (Beer 1985). That is, 
the traditional IT department existed to provide a service 
to the enterprise and its embedded operational units. 
Therefore, when developing the architecture it is 
appropriate to design IT functions as services that 
enable and support the enterprise’s strategic and 
operational activities. The exception to modelling the IT 
department as a service unit occurs when the IT function 
provides services directly to external customers in 
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fulfilment of the enterprise’s purpose (e.g., cloud 
computing vendor). 
The use of the term “service unit” should not be 
construed to mean that the IT department does not have 
a strategic role to play within the enterprise. Within the 
VSM, System 4 (Intelligence) is responsible for the 
formulation of the organization’s strategic direction 
based on an analysis of the changing, external 
environment (e.g., disruptive technologies and business 
models) and its internal operations (e.g., existing IT 
capabilities and constraints). Beer advocated the use of 
a “management center” in which key executives, 
including the CIO, come together to make important 
decisions about the future of the enterprise. Within the 
management center “IT issues” are conceived as 
“business issues”. 

Design Principle 

• IT is a service: The primary purpose of the IT 
function is to enable the enterprise to achieve its 
business objectives through the delivery of efficient, 
effective, acceptable, and timely IT services. 

PRINCIPLE 7: COMPLIANCE WITH LAW 

Statement 

Enterprise information management processes comply 
with all relevant laws, policies, and regulations. 

Rationale 

Enterprise policy is to abide by laws, policies, and 
regulations. This will not preclude business process 
improvements that lead to changes in policies and 
regulations. 

Analysis 

An enterprise is just one link in a chain of recursive 
systems. A business, for example, can be viewed as 
being contained within a broader industrial or national 
system, depending on the perspective of the interested 
observer. Therefore, to remain viable an enterprise must 
comply with the laws and regulations of its wider 
systems, otherwise it would lose its legitimacy and 
therefore its right to exist. Within the VSM, System 5 is 
responsible for promulgating policy statements that 
require the enterprise to comply with the objectives and 
constraints imposed by the broader systems in which the 
enterprise is embedded. As a critical part of the 
enterprise, information management processes must 
also comply with these policy statements. Within the 
VSM, System 3* (Audit) is charged with monitoring the 

organization’s compliance with applicable laws, 
regulations, and policies. 

Design Propositions 

• Compliance: The enterprise, as a whole, must 
comply with legislative, regulatory, and societal 
obligations, and established enterprise policies. 

• Audit: The enterprise must be able to 
independently monitor (audit) the performance of 
the IT function. 

PRINCIPLE 8: IT RESPONSIBILITY 

Statement 

The IT organization is responsible for owning and 
implementing IT processes and infrastructure that 
enable solutions to meet user-defined requirements for 
functionality, service levels, cost, and delivery timing. 

Rationale 

Effectively align expectations with capabilities and costs 
so that all projects are cost-effective. Efficient and 
effective solutions have reasonable costs and clear 
benefits. 

Analysis 

As discussed above, the typical IT function must be 
regarded as a service unit, not an operational unit. The 
IT department is not an independent “viable” unit 
because its purpose is to facilitate the operations of 
other organizational units. Tasked with the responsibility 
for owning and operating IT processes and 
infrastructure, it must accomplish its assigned 
responsibility with the objective of providing solutions 
that satisfy the needs of the business in a manner that is 
both effective and efficient. The IT function should be 
governed at the lowest level with sufficient requisite 
variety, co-ordinated for efficiency through enterprise-
wide policies. 

Design Principle 

• IT is a service: The primary purpose of the IT 
function is to enable the enterprise to achieve its 
business objectives through the delivery of efficient, 
effective, acceptable, and timely IT services. 
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PRINCIPLE 9: PROTECTION OF INTELLECTUAL 
PROPERTY 

Statement 

The enterprise’s Intellectual Property (IP) must be 
protected. This protection must be reflected in the IT 
architecture, implementation, and governance 
processes. 

Rationale 

A major part of an enterprise’s IP is hosted in the IT 
domain. 

Analysis 

Viability encompasses the twin concepts of value 
creation and value preservation. Viability is maintained 
through the governance mechanisms, as reflected in the 
VGM. Within a contemporary organization, a 
considerable amount of value may be attributed to its 
intellectual property that is hosted within its IT domain. If 
IT is more than a service unit because it is part of the 
enterprise’s value chain (that is, it is core or strategic) 
then it is a viable system in its own right and so its 
resources, such as the IP it embodies, should be 
protected through the architecture of a viable system. 
Therefore, to preserve this value, the IP of the enterprise 
must be adequately protected through architecture, 
implementation, and governance. 

Design Principle 

• Value: All resources in the organization must be 
directed and controlled to achieve viability through 
the creation and preservation of value that is 
meaningful to key stakeholders. 

CONCLUSION AND FUTURE RESEARCH 
This article analyzed the sample business principles of 
TOGAF according to the principles of cybernetics, 
especially those embodied in the VSM and VGM. Based 
on this analysis, several design principles derived from 
the VSM/VGM are proposed. Although there is not a 
one-to-one correspondence between the two sets of 
principles, the results show that the TOGAF business 
principles could be examined and interpreted using the 
principles and concepts of cybernetics. As the definitions 
show, EAPs are the principles for design and evolution 
of an organization and, therefore, they must cover all 
aspects that must be considered in the design of that 
organization. 
In this study, we found that the existing EAPs have two 
critical limitations: 

• Existing sets of EAPs lack a theoretical foundation. 
EAPs, such as those proposed by TOGAF, are 
typically based on established practice or empirical 
research. 

• Existing sets of EAPs typically comprise a 
collection of principles that lack a means for 
structuring and classifying them. Furthermore, they 
lack any theoretical criteria for determining whether 
the set of EAPs is correct, consistent, and 
complete. 

This study has found that the principles of cybernetics 
can establish a suitable theoretical foundation for 
developing a cohesive set of EAPs. A future study will 
build on this research by deriving a set of EAPs using 
cybernetic principles and concepts. 
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Article 
 

The Social Dimension of Enterprise Architecture in Government 
By Jouko Poutanen 

Abstract 
Citizens’ rising demands and expectations concerning both the quality and equality of public services are increasing 
pressure on the Finnish public administration to improve its efficiency and responsiveness. An enacted Act on Information 
Management Governance in public administration declares Enterprise Architecture (EA) as a central tool for developing 
administration’s services. EA is seen as a strategic management tool standardizing the development of administration and 
exploitation of Information and Communication Technologies (abbreviated ICT). The new Act demands agencies to apply 
EA, yet there exists relatively limited knowledge and experience of the concept. Since EA is an abstract and complex tool 
there is great risk that expectations of EA are not met. The large number of agencies required to apply this tool increases 
the significance of the problem. This article is based on a case study research where the goal was to identify issues of EA 
use and adoption, to gain understanding of why these issues exist, and to recommend ways of improving the perceived 
value of EA. The focus was on the social dimension of alignment since most existing studies have emphasized the 
technical dimension. The study approaches the problem from the perspective of strategic management and organizational 
learning. EA is treated as a mechanism and a strategy tool to enable alignment of business and IT. EA adoption presents 
a learning challenge to an organization – it has to learn the intellectual content but, more importantly, it has to learn how to 
cooperate and share information across functional, hierarchical, and professional boundaries. 
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“The IT department and other units belonging to support 
functions should understand that their role is to support 
business, and I think they should have flexible modesty in their 
operation.” 
Leader, Business Department 
“Co-operating with business units has been the biggest 
challenge during the last year. Our CEO told me that he 
doesn’t understand and buy the idea that when speaking about 
strategy and improving operations, it is related to architecture. 
He felt that the IT department is interfering with things that 
don’t belong to an IT department.” 
Architecture Leader, IT Department 

This article explores the issues and success factors of 
EA use and adoption in Finnish central government 
organizations. Citizens’ rising demands and expectations 
concerning both the quality and equality of public 
services are increasing pressure on the public 
administration to improve its efficiency and 
responsiveness, and to be innovative and flexible in 
responding to longer-term issues (OECD 2010). 
As part of interoperability program the government 
enacted an Act on Information Management Governance 
(Ministry of Finance 2011) declaring that a central tool 
for developing administration’s services systematically is 
Enterprise Architecture (EA), by which development of 
administration and IS resources can be integrated in a 

manageable way. EA is a strategic management tool, 
which standardizes the development of administration 
and exploitation of Information and Communication 
Technologies (ICT). The goal is that EA becomes a 
planning tool covering the whole public administration 
(Rissanen and Jylhänkangas 2010). 
The enacted law demands agencies to apply EA, yet 
there exists relatively limited knowledge and experience 
of the concept. Arguably the real value of EA is unclear, 
especially in its use to enable strategic alignment of 
business and IT. 
Since many agencies perceive EA as an abstract and 
complex tool there is great risk that the expectations put 
on EA are not met and its full potential is not reached. 
The large numbers of agencies demanded to apply this 
tool increases the significance of the challenge. 
The aim of the research was to identify issues of the 
usage of EA and adoption in central government, to gain 
understanding of why these issues exist, and to 
recommend ways of improving the perceived value of 
EA as a strategizing tool. 
The research approached EA from strategic 
management and organizational learning viewpoints. 
The majority of the relatively few academic EA studies 
have a strong emphasis on the technical dimension. 
Since the research problem is not technical in essence 
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the research focused on social dimension of EA use and 
adoption. The case study will show how the social 
dimension plays a critical role in understanding the 
issues and success factors of EA use and adoption 
within an agency. 

RESEARCH STRATEGY AND DESIGN 
In order to reach the research’s goal, the following 
strategy and methodology was adopted. 
The research questions were: 
• What are the issues of EA’s effective use and 

adoption in central government organizations for 
strategizing purposes? 

• Why do these issues exist? 
The goal was to gather individual practitioner insight 
about the issues. Focus was on practitioners’ 
perceptions and feelings on EA use, and as such a 
qualitative approach was selected. Case study strategy 
was applied because this research aimed to explore 
certain phenomena (use of EA) within a particular 
context (central government). 
The study was conducted in four phases during August 
and December in 2010. The goal of the first stage was to 
understand the issues related to EA use in general, and 
especially in EA use in strategizing. Based on earlier 
interactions with government agencies, six agencies with 
known EA programs were interviewed. The status of EA 
programs, perceived issues, and experiences were 
discussed to understand the organizational context. Two 
agencies were selected as comparative cases for the 
study. Selection criteria were: 
• The agency’s internal and external focus: agency A 

has strong external focus; agency B significantly 
less. 

• The perceived value of EA: agency A felt value is 
positively clear and they have longer experience 
about EA for strategizing; agency B felt that value 
is unclear. 

• The perceived alignment between business and IT 
departments: agency A felt alignment is at a good 
level whilst agency B did not have a good working 
relationship (presumably, a low level of business 
and IT alignment). 

• IT must have a significant role in providing 
agency’s services. 

These two agencies provided good comparative 
characteristics in as many respects as possible. 
In the second stage a survey based on a literature 
review was used to gain more insight into the context 
and the issues in the selected agencies. A practitioner 
perspective was achieved by directly asking the persons 
responsible for business strategy and the persons 

responsible for EA. Information about strategy and EA 
work arrangements were studied to understand the 
context of the personal views. Secondary data was 
collected during this stage. 
In the third stage interviews were used to gain in-depth 
information of the reported issues at all levels. Four one-
to-one semi-structured interviews were carried out with 
the selected representatives. The purpose was to 
confirm and get more depth to the survey answers, but 
new issues and themes were allowed to surface if 
possible. 
The study triangulated sources of evidence and methods 
for the data collection. Primary data was collected by 
survey with structured questionnaire and by semi-
structured interviews to allow triangulation. Secondary 
data collection was done by obtaining participant 
agencies’ internal strategy plans, process descriptions, 
and related documentation. Additional data sources 
were agencies’ short and long-term strategy plans 
published on the agencies’ web sites. 
The fourth stage created recommendations for 
improvements based on the results of analysis and 
literature review. 

ISSUES IN EA ADOPTION AND USE 
The main findings of the literature review are outlined 
next. The purpose of the review was to explore issues in 
EA adoption and use elsewhere. The issues discovered 
are categorized and discussed next. 

Concept-Related Issues 

The term, content, and scope of EA is unclear to 
practitioners. The term “Enterprise Architecture” has 
been taken to mean both the descriptive documents and 
the actual implementation. Some refer to the models, 
others only to the implementation (Kaisler et al. 2005), 
and some to the process of architecting. The scope of 
working with EA is also vague. Some definitions promote 
the goal of EAs to be engineering and alignment of the 
whole organization – “Enterprise Architecture” – and 
others state the scope is IT architecture. 

Knowledge Transfer-Related Issues 

Several notations exist to visually model the different 
viewpoints of architecture and numerous frameworks 
exist to organize these models. EA models are difficult to 
understand for people with no architectural and 
modelling education. Arguments over “which model is 
right”, “which notation is right”, and “which paradigm is 
right” are relatively meaningless if the stakeholders 
cannot understand the model (Kaisler et al. 2005). 
Within an organization, common principles for how to 
produce EA models are anticipated, as there is a danger 
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that models are too diverse in their level of detail and 
abstraction (Seppänen 2009). 
Some practitioners use a “city plan” metaphor towards 
EA, and the resulting models describe the mass of 
complex linkages among business processes and 
technology components, but this does not highlight the 
few IT capabilities critical to enabling the firm’s strategic 
objectives (Goodhue et al. 1992). It is argued that the 
city plan metaphor has failed to capture the strategic 
potential of enterprise IT architecture (Ross 2003). 
EA is a complex and abstract discipline and an 
organization’s introduction into architectural thinking 
takes time, reportedly years in some agencies (Isomäki 
et al. 2008). Managers have difficulty making 
architectural decisions when they do not understand the 
consequences. Several studies have emphasized the 
need for skill and maturity assessments and formal 
education of architecting before starting EA work 
(Seppänen 2009). 

Occupational Culture-Related Issues 

The origins of EA are within the technical domain; EA 
practice is usually located in the IT department and EA 
programs are mostly staffed with IT personnel. This 
leads to the perception that EA has only an IT focus. It is 
difficult to get people to perceive EA as a tool for 
organizational development and design. 

Division of Work and Ownership 

Several studies report that identification, development, 
and management of shared services across 
organizational boundaries is difficult if not impossible. EA 
introduces an extra layer outside all current ownership 
structures (Janssen and Kuk 2006). In some cases EA 
implementation will be limited because of limited 
legitimacy, unclear ownership and roles, and division of 
work. Departments fear their power is decreased 
causing resistance (Seppänen 2009; Isomäki et al. 
2008). 

Top Management Support 

EA practices need organizational and executive support 
and funding to successfully perform their mission. 
Getting this support is problematic as the benefits of EA 
are difficult to describe and measure, both qualitatively 
and quantitatively. There is a lack of methods and 
metrics for qualitative and quantitative measurement 
(Kaisler et al. 2005). The feedback loop is very vague; 
for example, Finnish studies (Seppänen 2009) report 
that measurement is not done at all. Many executives 
continue to see the Enterprise Architect as a non-
revenue producing expense. 

Connection to Strategic Management 

The link from EA work to strategic planning is vague. 
Guidance is expected on how EA really supports 
strategizing and operations development (Seppänen 
2009). Existing EA governance models assess 
compliance between planned and implemented 
architecture, not conformity to business strategy. The 
financial viewpoint is missing from the frameworks. 

Adoption-Related Issues 

EA adoption among US federal agencies was studied a 
few years after EA planning become mandatory for the 
agencies (Hjort-Madsen 2007). The study illustrated that 
agencies had planned their EA implementations in 
significantly varying ways – ranging from a narrow 
technical focus to a business transformation-driven EA 
planning focus. Hjort-Madsen concluded that many 
institutionalized habits and values that reinforce existing 
political arrangements were identified, and pre-existing 
organizational structures contradicted the logics of EA 
planning. In most of the agencies studied Information 
Systems (IS) planning is still perceived as something 
“technical”, and EA adoption generally had only very little 
effect on executive decisions and resource 
management. 

Conclusion of the Literature Review 

Reflecting on the found issues, it is clearly visible that 
many of them could be associated around the concepts 
of knowledge, skills, learning, and division of 
responsibilities. Importantly, issues exist around various 
kinds of boundaries: intellectual, occupational, 
organizational, and cultural. These conclusions 
substantiated the judgement to focus on the social or 
“soft” dimension of EA – the biggest issues seem not to 
be very technical at all. To summarize, the key issues 
identified are depicted in Figure 1. 

THEORETICAL FRAMEWORK 
The results of the literature review led to the use of the 
theoretical approach represented in Figure 2. At the core 
is the concept of EA. As EA is promoted to act as a 
mechanism to achieve business and IT alignment, 
different alignment models and factors were studied. 
Since EA is promoted to support the strategizing work, 
use of strategy tools was explored in order to find similar 
issues and experiences to be applied in this case. 
Strategic management and strategy is the core of this 
research. Many issues could be seen to relate in 
organizational learning. Organization culture is the 
concluding level affecting all activities within an 
organization. At the outmost level are the external 



 
 

22  © Journal of Enterprise Architecture – May 2012 

macro-level forces driving EA adoption in government 
(OECD 2010). 

 
Figure 1: Issues Identified in in EA Use and Adoption 

 
Figure 2: Theoretical Approach of this Study 

Figure 3 represents the more detailed theoretical 
framework used in the study, outlining the theories used 
to explain and potentially support in solving the identified 
issues. 
The key theories are discussed next. 

Business and IT Alignment 

Business and IT alignment could be defined as the 
degree to which the IT missions, objectives, and plans 
support and are supported by the business mission, 
objectives, and plans (Reich and Benbasat 1996). 

 
Figure 3: Selected Explanatory and Supporting Theories 

Organizational theory has highlighted the importance of 
higher-order integration, alignment, and co-ordination as 
necessary controlling mechanisms. This control is critical 
in the delivery and achievement of the organization’s 
strategic goals and objectives. In order to secure this 
alignment, organization-wide communication and 
analytical decision-making have been identified as core 
enabling mechanisms. Any artifact of the organization – 
e.g., strategic plan, department plan, architecture – that 
can deliver these types of mechanisms may ultimately 
prove valuable in the establishment of corporate 
integration and alignment. 
Horovitz (1984) proposed that strategic planning could 
be split into social and intellectual dimensions. The 
intellectual dimension refers to the formal methodologies 
and techniques used to create the strategy or strategic 
plan, while the social dimension refers to the choice of 
staff, social involvement, communication, and decision-
making in the planning process. The intellectual 
dimension of business and IT alignment is defined as 
“the state in which a high-quality set of inter-related IT 
and business plans exists”. Both intellectual and social 
alignment are important; the existence of an appropriate 
set of objectives is only the first step – there must also 
exist mutual understanding and commitment to the 
strategies in them. Alignment processes that promote 
knowledge sharing are essential in determining IT 
profitability. 

Resource-Based View and IT Capabilities 

IT capabilities could be defined as combinations of IT-
based assets and routines that support business 
conduct in value-adding ways. IT capabilities would 
include, for example, integrate cross-departmental 
processes, provide a single view of a citizen, or ensure 
secure handling of constituent data. 



 
 

© Journal of Enterprise Architecture – May 2012  23 

 
Figure 4: The Business and IT Alignment Model Used 

Capability building theory contains three main 
subthemes of strategy research: the Resource-Based 
View (RBV) (Barney 1991), core competences (Prahalad 
and Hamel 1990), and dynamic capabilities (Teece et al. 
1997). This body of strategy research views competitive 
advantage from the perspective of a firm’s superior 
resources, competences, and capabilities, which lead to 
sustainable competitive advantage (Jarzabkowski and 
Wilson 2006). 

 
Figure 5: Strategic IT Capabilities, applied from Fink (2011) 

According to Fink (2011), IT capabilities comprise five 
capabilities – three IT human capabilities (technical, 
behavioral, and business) and two IT infrastructure 
capabilities (physical and managerial); see Figure 4. Key 
to this mediating model is the assumption that IT 
capability is a sum of infrastructure and human 
capabilities and their consequent parts. This model 
implies, for example, that having a strong architecture 
management capability is not enough in order to provide 
strategic IT value for an organization. 

Architecture Competency 

An organization’s capability to define and develop IT 
capabilities to support business strategy is only a 
starting point (Ross 2003). The optimal situation would 

be when the connection is bi-directional: IT capabilities 
shape business strategy while business strategy shapes 
IT capabilities in response to external and internal 
changes. To achieve this, the organization must be able 
to develop an IT architecture competency that enables 
dynamic adjustment of strategies and technologies 
(Ross 2003). According to Ross, building this 
competence requires harvesting the architecture-related 
experiences, combined with organizational learning 
ability. 

Knowledge and Organizational Learning 

In this research, the term “knowledge” is limited to 
practical and experience-based know-how that enables 
an organization to perform various operations. There 
exist two types of knowledge: explicit and tacit. Explicit 
knowledge can be expressed in formal and systematic 
language and shared in the form of data, visual models, 
and specifications, such as architectural diagrams. In 
contrast, tacit knowledge is highly personal and hard to 
formalize and transfer. Tacit knowledge exists also at the 
organizational unit level, shared by members of the unit. 
Subjective insights, intuitions, and perceptions are 
examples of tacit knowledge. Non-documented criteria of 
architectural decisions and effective ways to 
communicate with specific persons in other departments 
are concrete examples of tacit knowledge. Tacit 
knowledge is said to explain high organizational 
performance. 
An important characteristics of knowledge is that it is 
dynamic, as it is created in social interactions amongst 
individuals and organizations (Nonaka et al. 2000). 
Knowledge is also context-specific, depending on a 
particular time and space. For example, a specific way to 
teach and diffuse architectural thinking effectively may 
work in one organization, but the same way might be 
highly inappropriate in other organization. 
Nonaka et al. (2000) created a widely known model of 
organizational knowledge creation. The model consists 
three elements. First the Socialization, Externalization, 
Combination, and Internalization (SECI) process 
explains how knowledge is created through the 
conversion of tacit and explicit knowledge in social 
interaction. Secondly, “ba”, represents the required, 
shared context for knowledge creation. The third 
element of the model is knowledge assets, the inputs, 
outputs, and moderators of the knowledge-creating 
process. 
Using existing knowledge assets, an organization 
creates new knowledge through the SECI process that 
takes place in ba, where new knowledge, once created, 
becomes in turn the basis for a new spiral of knowledge 
creation. The knowledge creation process is stated to be 
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a spiral that grows out of these three elements 
emphasizing dialectical thinking. The role of top 
management in articulating the organization's knowledge 
vision is emphasized, as is the important role of middle 
management (“knowledge producers”) in energizing ba; 
see Figure 6. 

 
Figure 6: The Knowledge Creation Process 
[Source: Nonaka et al., 2000] 

Boundary Object 

Boundary objects are artifacts that enable and constrain 
knowledge sharing across boundaries. Three kinds of 
knowledge boundaries exist: syntactic, semantic, and 
pragmatic (Carlile 2004), which present different degrees 
of difficulty for sharing knowledge. 
The easiest boundaries are syntactic, assuming that 
knowledge can be transferred between actors requiring 
that there is a common syntax. A semantic boundary is 
more complex because it requires that common 
meanings are developed in order to translate knowledge; 
for example, between business and IT departments, as 
they interpret what each other requires in order to deliver 
a project. Pragmatic boundaries are the most complex, 
as common interests need to be developed to transform 
knowledge at a pragmatic boundary. For example, 
during periods of strategic uncertainty, actors within 
different divisions might have different political interests 
about what constitutes the appropriate course of 
strategic action (Jarzabkowski and Spee 2006). 
Strategy processes are likely to cross interaction 
boundaries because of the hierarchical and distributed 
nature of strategy tasks. Examples are between senior 
and middle managers and between corporate, divisional, 
and strategic business unit levels. 
The boundary object model is a very important theory in 
solving the issues of EA use and adoption. It is crucial to 
question how good a boundary object EA and its 
artifacts really are. Relating to the identified issues of EA 

use: is the syntax and semantics of traditional EA 
“language” understood by business people? Does a 
common interest exist for EA use? As the answers to 
these questions are negative in most organizations, we 
must take corrective action. 

Organizational Culture and Subcultures 

Culture consists of three dimensions – assumptions, 
values, and artifacts (Schein 1985). 
At the individual level, working a long time in a 
bureaucratic environment could produce a bureaucratic 
personality, presenting a serious threat to organizational 
efficiency (Merton 1940). These people tend to focus on 
their task boundaries and feel threatened if other people 
are crossing them. Managers in bureaucracies are 
increasingly dependent upon specialists for achievement 
of goals. The specialists often have knowledge and skills 
that are not understood by others so they have to be 
trusted to apply skills appropriately (“expert power”). The 
resulting anxiety of managers is called “fear of 
specialists” and may result in attempts to have rigid 
control mechanisms (Rosenfeld and Wilson 1999) or to 
attempt to reduce their power with “non-decisions”. 
These are the issues that are not debated in any wider 
decision-making arena, thus others are excluded from 
the decision-making process. 
Cultures arise within organizations based on their own 
histories and experiences (Schein 1996). Shared 
assumptions also typically form around the functional 
units of the organization forming subcultures at this level. 
Communication across these boundaries is difficult not 
only because of the different goals of these groups but 
also from the more fundamental issue of lack of common 
meaning of words they use. 
Another kind of subculture, usually unnoticed, reflects 
the common experiences of given levels of hierarchy. If 
first-line managers discover consistently successful 
ways of managing their subordinates they gradually build 
up shared assumptions of how to do their job – a kind of 
culture of “first-line supervision”. In the same way, 
higher-level managers gradually build up their shared 
assumptions. At any given organizational level, these 
assumptions are taught to newcomers as they get 
promoted. According to Schein (1996), these 
hierarchically-based cultures create the communication 
problems associated with “selling senior management 
the new way of doing things” or “getting budget approval 
to new technology”. As proposals pass each of these 
cultural boundaries, they have to be put into the 
appropriate language for the next level and have to 
reflect the values and assumptions of that level. 
Schein (1996) reports some dysfunctional interactions 
among engineering and executive cultures. IT specialists 
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with an engineering mentality saw information as 
discrete and electronically transmittable, whilst 
executives saw information as holistic, complex, 
imprecise, and dynamic (Schein 1992). To create 
alignment among these cultures is not the case of 
deciding which one has the right viewpoint, but of 
creating enough mutual understanding among them to 
evolve solutions that will be understood and 
implemented. 

Use of Strategy Tools 

Strategy tools are defined as “numerous techniques, 
tools, methods, models, frameworks, approaches, and 
methodologies that are available to support decision-
making within strategic management” (Clark 1997, 
p.417). Examples are balanced scorecard, core 
competencies, and fast decisions. 
Strategy activity is non-routine, non-programmable, 
unique, and creative. It is also more ambiguous, 
uncertain, and complex than “operational” management. 
As a consequence, a strategy tool is more likely to assist 
with part of the activity rather than substituting a human 
manager’s wisdom (Whittington 1996). Rather than 
providing a blueprint, strategy tools act as a guide to 
thinking and a starting point for structuring the activity. 
It is important to note that tools can provide a common 
language in which to discuss strategy, but this does not 
necessarily indicate shared meanings. Tools may also 
reduce shared meaning, especially across hierarchical 
levels such as between top and middle management, 
because of the way the tools structure and shape 
information. 

Strategic Management 

Strategic management is a context for EA use as it is 
expected to be an important enabler for aligning 
business strategy with IT resources in Finnish public 
sector organizations. 

 
Figure 7: Elements of Successful Strategy 
[Source: Grant 2008] 

One way to define strategy is “the direction and scope of 
an organization over the long term, which achieves 
advantage in a changing environment through its 
configuration of resources and competences with the 
aim of fulfilling stakeholder expectations” (Johnson et al. 
2005, p.9). 
Figure 7 depicts the elements of successful strategy. 
Clearly recognized goals, with single-minded 
commitment pursued over a long timeframe are required 
– strategies built around a deep and insightful 
appreciation of the environment in which the 
organization is operating. Effective strategy also exploits 
internal strengths and capabilities and without effective 
implementation even the best-planned strategies are of 
little use (Grant 2008). 
A strategy that is formulated without regard to its 
implementation is likely to be fatally flawed. At the same 
time it is through their implementation that strategies 
adapt and emerge. 
Volatile and turbulent environments of organizations 
have raised awareness of complementarity in 
management practices (Grant 2008). The general finding 
is that adopting any particular management practice will 
fail to improve performance unless other complementary 
management practices are also adjusted. In addition, the 
need to adapt and upgrade existing capabilities and to 
add new ones increases the need for organizations to 
develop dynamic capabilities. These allow an 
organization to adapt to external pressures and change. 

RESULTS AND ANALYSIS 
This chapter presents analysis carried out on the results 
obtained. 

Perception of EA 

All participants of the study perceived that IT has a 
significant role within the agency in providing the 
services. The concept of EA is not clear, mainly because 
its scope is wide: “..I should know everything about 
anything”. Instead, the strategic value was not 
questioned: “EA connects business requirements into IT 
capabilities, enabling long-term planning”. EA is seen as 
a “tool among other tools”, good but not a “silver bullet” 
for alignment. Management should participate in tool 
usage to an appropriate extent, in order to gain trust to it 
and see the results. 

Shared Domain Knowledge Between Business and IT 
Roles 

The cross-disciplinary knowledge between business and 
IT is at a shallow level. The need for this kind of 
knowledge is recognized and highly anticipated. A need 
for roles crossing departmental boundaries was brought 
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up. People move from IT positions to business, but 
never from the business to IT positions, reducing the 
diffusion of knowledge. 

Understanding of Business and IT Strategies 

Published business strategies are known; the problem is 
how to interpret it at the “level of doing”. Strategies are 
vision-like statements, as even strategists have difficulty 
interpreting them: “now strategy is almost only 
ceremonial papers”. 

Success in IT Implementation 

The “path dependency” is recognized – the current 
relationship between departments is shaped by the past 
successes and failures. Past failures or difficulties 
reduce trust in the IT department. 

Communication Between Business and IT Roles 

There were challenges identified, but they were varied 
between organizations. The frequency of 
communications should be higher at both departmental 
and individual level. Business roles wish for better 
justification of architectural decisions from IT; the 
language is too technical, and the arguments should be 
presented in business terms and measures. 

Connections Between Business and IT Planning 

Varied by organization. The differences are not so visible 
on published processes, but the reality is different. One 
agency has integrated strategy and IT planning 
processes at process and role level; joint planning is 
“business as usual”, while the other agency has limited 
integration with frequency of a few times a year: 
“The CIO showed me a medium-range (1-3 years) strategy 
plan of the business department and said – look at this paper, 
this is what they expect to get from us – she got it from email 
distribution, and saw it for the first time after it was released…”. 

Program management is the only process that has 
improved integration, but scope is different as the focus 
is on ongoing projects. 

Cross-Disciplinary Training of Business and IT 

None of the participants have received formal education 
for EA. Organizations do not provide this kind of training. 
Skills are obtained by reading professional publications 
and “learning-by-doing”. 

Corporate Planning Style 

Both “open” non-hierarchical and “closed” hierarchical 
top-down styles are in use. The level of “pain” is higher 

for the architect role, because their task, goal, and 
achievement benefit from an open style and suffers from 
the closed style. 

Perception of Organizational Cultures 

This varies highly by organization. Organizational 
cultures are felt to affect co-operation both at 
departmental and at individual levels. Existence and 
effect of occupational cultures are recognized: 
“IT personnel have their own culture and lawyers have their 
own, but since the 1990s they have had to co-operate more. 
Earlier they were totally isolated, but now lawyers and IT 
personnel have learned to understand each other and it has 
shaped the co-operation. Yet, the old marks of history are still 
visible.” 

The biggest difference between the case agencies is the 
perception of the organizational culture. An agency with 
integrated planning is also felt to have an open culture: 
“…we have quite open culture here … ideas are let to live … 
people are encouraged to bring up ideas … we are allowed to 
think out of the box and draw up ideas … we are crossing the 
departmental boundaries all the time”. 

The role of CEO is also seen as important: 
“… especially the previous CEO had the philosophical principle 
that ‘let all the flowers flourish’ ... that way the good ideas are 
brought up”. 

DISCUSSION 
A fundamental issue of EA use is that the concept is 
unclear and it is difficult to understand. Partly this is 
because of the fact that the key artifacts are visual 
models and the “language” of models is technical. 
Despite that this is a widely known fact, EA plans are still 
communicated by rather complex looking diagrams. 
The boundary object model implies that creating lots of 
“perfect” EA models does not help to integrate strategic 
and EA planning processes if no one outside the IT 
department can interpret the models. Instead, the IT 
department could try to improve EA artifacts to be better 
boundary objects that address the syntactic, semantic, 
and pragmatic expectations. 
Reflecting from the experiences of the use of other 
strategy tools, three points are worth mentioning. First, 
at best, strategy tools can provide a common language 
in which to have a strategy conversation. Secondly, the 
adoption of a tool can encourage and provide legitimacy 
for conversations around strategic issues. Thirdly, side 
effects are also identified. Planning processes which are 
too formal built around tools like EA can restrict 
innovation. 
Achieving the strategic value of IT and EA requires 
organizational knowledge created in co-operation 
between business and IT personnel. The Nonaka at al. 
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(2000) organizational learning model provides an 
example of how an organization could build a learning 
environment to create a common knowledge base 
between business and IT personnel. 
Obtaining strategic value from EA requires actions also 
from the strategic management side. As the analysis 
revealed, the agency B has loosely connected planning 
processes, with few and formal joint planning sessions 
during a year. The IT department is not involved in the 
actual planning and, after the plans are distributed, they 
are not discussed together to gain mutual 
understanding. Whittington (2003) states that strategies 
and organizational designs must be communicated and 
acted upon in order to make them real. The means by 
which new strategies and designs are represented and 
communicated become critical to what is understood and 
implemented. Making strategic planning a “non-decision” 
and excluding the IT department from the activity might 
create a false illusion of power. The strategy creator has 
no control over how the IT department interprets it, so 
what gets implemented might be a surprise. The leader 
might have a classical view of strategy on his mind, but 
the reality is highly pluralistic, as the IT department is 
forced to make sense of things alone. 
Grant (2008) argues that strategy planning should 
consider its implementation in order to be successful, 
and that a strategy crafted without considering its 
implementation is likely to be fatally flawed. The present 
model in the other case agency, that EA gets its input 
from strategy work in a unidirectional way, limits EA’s 
possibility to contribute to the agency’s performance as 
new IT capabilities or the need for them might go 
unnoticed. 
Supporting arguments for integrating planning processes 
could be found from the concept of complementary 
management practices. Experience with volatile 
environments has shown that changing one 
management practice, like introducing EA with strategic 
intent, requires changing related, complementary 
practices in order to achieve integrity. This could mean 
that the previous way to plan business strategy in 
isolation should be changed to take input from EA 
planning and then control the implementation. 
In contrast, the open organizational culture in the other 
case agency seems to contribute positively to the 
effectiveness of EA work and also to the level of 
perceived business and IT alignment. A culture that 
encourages cross-departmental communication by 
encouraging formal and informal planning perceives 
better value from EA work. The positive impact of 
frequent joint planning activities is also supported by the 
organizational learning and knowledge transfer theories 
that were discussed earlier. 

Based on the analysis and discussion above, it could be 
argued that an organization could achieve a greater level 
of business and IT alignment by having a balanced focus 
on both dimensions of alignment. The literature research 
indicated that currently many if not most organizations 
are putting more focus on the intellectual dimension, 
which leads potentially to non-optimal results. 

 
Figure 8: Business and IT Alignment Benefits from 
Balanced Focus on both Dimensions 

Recommendations 

Based on the interpretation of the analysis, the following 
recommendations are made for central government 
agencies using and adopting EA: 
1. Create an environment for organizational learning to 

enable required cross-boundary skills and 
knowledge development. Several issues are directly 
or indirectly related to lack of a common knowledge 
base between different departments and 
occupational groups. In addition, theories like IT 
capabilities and architecture competencies refer to 
organizational learning as a foundation for solving 
problems. It is recommended that a holistic learning 
framework such as Nonaka et al. (2000) should be 
used to take account of the several necessary 
elements, such as top and middle management’s 
role in the process. Use of incentives to reward 
knowledge sharing between departments could be 
considered. 

2. Integrate the business and IT planning processes 
with a clear division of responsibilities. The most 
important single issue identified was the lack of co-
operation between business and IT departments. 
Analysis of the results and earlier studies indicate 
that IT and EA planning should provide input to the 
business strategy; otherwise, the possible benefits 
of new IT capabilities might be left unnoticed and 
unleveraged. 

3. Create appropriate artifacts to communicate EA to 
business personnel. Lack of common language 
between business and IT personnel is a key issue. 
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As the language of EA is technical, more 
appropriate, perhaps simpler artifacts could be 
created to enable knowledge transfer. The 
boundary object theory helps to design these 
artifacts that will probably vary by organization 
because of contextual factors discussed earlier. 
Use of a boundary spanner role could be evaluated 
as a “quick-win”; meanwhile the knowledge building 
and process integration benefits will be realised. 

4. Understand and respect the learning steps involved 
in developing IT capabilities and architecture 
competencies. Both of these building blocks of 
strategic IT value depend on human knowledge and 
skills, at specialist, managerial and cross-
departmental levels of an organization. The learning 
spiral helps to understand that quantum leaps are 
not possible. The organization also has to learn how 
to live with the new level of co-operation and 
information sharing required. 

 
Figure 9: Organizational Learning at the Center of 
Recommendations 

Figure 9 summarizes the recommendations. Nonaka’s 
organizational learning model provides a pertinent 
framework for a proposed solution. 

 
Figure 10: The Resulting Model to Increase EA Value for 
an Organization 

Figure 10 represents a resulting model of this study. It 
collects all the key theories from this study that could be 
used to increase the value an organization could achieve 

from EA. The more positive answers an organization can 
produce to the questions, the more value could be 
expected from EA use. 

CONCLUSION 
The key issues identified were: unclear concept of EA, 
lack of common language between business and IT 
personnel, unclear division of work, and lack of co-
operation between departments. The underlying causes 
were identified to be lack of common knowledge base, 
loosely connected planning processes, hierarchical 
management style, and elements of bureaucratic 
organizational culture. 
Overall, EA adoption presents a learning challenge to an 
organization: it has to learn the intellectual content but, 
more importantly, it has to learn how to co-operate 
between departments. EA use that is expected to create 
strategic value requires that the organization learns to 
collaborate across functional, hierarchical, and 
professional boundaries. Architecture learning stages 
are useful to understand and respect the required 
learning journey that an adopting organization has to 
travel. 
Organizational and occupational cultures, as well as 
management style, affect the achieved level of alignment 
and perceived value of EA. Evidence implies that an 
open, collaborative, and non-hierarchical approach is 
beneficial. Division of work should be clear because: 
“when purpose is ambiguous, ordinary theories of 
decision-making and intelligence become problematic. 
When power is ambiguous, ordinary theories of social 
order and control become problematic”. 
Path dependency could be identified. An organization’s 
own history and external and internal contexts must be 
respected. As organizations differ in their history, culture, 
level of knowledge, and architectural maturity, EA 
adoption should be planned in context. 
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Article 
Measuring the Realization of Benefits from Enterprise Architecture Management 
By Matthias Lange, Jan Mendling, and Jan Recker 

Abstract 
Enterprise Architecture Management (EAM) has become an intensively discussed approach to managing enterprise 
transformations. While many organizations employ EAM, a notable insecurity about the value of EAM remains. In this 
article,* we propose a model to measure the realization of benefits from EAM. We identify EAM success factors and EAM 
benefits through a comprehensive literature review and 11 explorative expert interviews. Based on our findings, we 
integrate the EAM success factors and benefits with the established DeLone & McLean IS success model resulting in a 
model that explains the realization of EAM benefits. This model aids organizations as a benchmark and framework for 
identifying and assessing the set up of their EAM initiatives and whether and how EAM benefits are realized. We see our 
model also as a first step to gaining insights in and start a discussion on the theory of EAM benefit realization. 

Keywords 
Enterprise transformation, Enterprise Architecture Management (EAM), business benefits, value, IS success, 
measurement instrument, benchmark 
* This is a revised and extended version of the article “A comprehensive EAM benefit realization model – An exploratory study” that was originally 
published in the Conference Proceedings of the 45th Hawaii International Conference on Systems Sciences (Lange et al. 2012). We extended the article 
with a discussion of findings from a series of semi-structured interviews and have rewritten the original version to share our findings with the EAM 
practitioner community in this journal. 

 

INTRODUCTION 
Enterprise Architecture Management (EAM) is an 
intensively discussed management instrument that helps 
to manage an organization’s business transformation 
(Tamm et al. 2011). EAM can be defined as the 
management activities conducted in an organization to 
provide direction and practical support in the design, 
management, and transformation of its Enterprise 
Architecture to achieve its strategy (Ahlemann et al. 
2012). Thereby, the Enterprise Architecture is the 
inherent structures of the: 
“... main components of [an] organization, its information 
systems, the ways in which these components work together 
[…] to achieve defined business objectives, and the way in 
which the information systems support the business processes 
of the organization.” (Kaisler et al. 2005) 

By advocating a holistic perspective on an organization‘s 
transformation, EAM translates the broader goals and 
principles of an organization’s business strategy into a 
blueprint of concrete processes and IT systems enabling 
an organization to realize their goals. This blueprint of 
processes and IT systems is implemented subsequently 
in transformation projects. Consequently, EAM fills the 
gap between business strategy formulation and the 
actual implementation of this strategy in processes and 
IT systems by bridging these two areas. Therefore, EAM 
should play a pivotal role in governing an organization’s 

continuous improvement process (Proper and 
Greefhorst 2011). It constitutes on the one hand the 
interface between business strategy and implementation 
and on the other hand supporting the solution 
architecting of implementation projects (Tamm et al. 
2011). 
Although EAM has gained popularity as a management 
instrument in business and IT over the last decade (e.g., 
Salmans and Kappelman 2010), many organizations still 
see EAM as an abstract concept that requires significant 
investment and has yet to prove its value (Rodrigues 
and Amaral 2010). Several organizations even consider 
their EAM programs a failure, because often 
justifications of investments in EAM are missing that 
would demonstrate the benefits returning from the 
investment (Zink 2009; Morganwalp and Sage 2004). 
To approach the return-on-investment challenge, many 
organizations attempt to evaluate their EAM programs 
(Rodrigues and Amaral 2010). However, there is no 
established, common approach for such an evaluation. 
The value emanating from EAM has not yet been 
researched extensively (Lange and Mendling 2011; 
Espinosa et al. 2011). Only few published studies 
discuss the value of EAM explicitly to date and give no 
conclusive answer to the question of which values 
emanate from EAM (e.g., Tamm et al. 2011; Espinosa et 
al. 2011). In contrast, most published EAM research 
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mentions or discusses EAM benefits ostensibly in 
passing. 
In this research, we address the lack of an overarching 
theory for EAM benefits with two research questions: 
1. What are the success factors required to realize 

business and IT benefits from EAM? 
2. How do these success factors translate into realized 

EAM benefits? 
To answer these questions, we develop a 
comprehensive model for realization of benefits from 
EAM. In building our model, we draw upon the DeLone 
and McLean IS success model (DMSM) (DeLone and 
McLean 1992, 2003) and discuss our extension of the 
model to the domain of EAM. Building on an extensive 
literature review, this extension of the DMSM considers 
existing research in the area of EAM as well as related 
IS and management theories. To provide an initial 
validation of our model, we conducted semi-structured 
interviews with Enterprise Architecture (EA) experts. The 
outcome of this work is an important first step towards a 
theory of EAM benefit realization. 
This article unfolds as follows. In the following section, 
we describe how we conducted our research in terms of 
literature review and interviews. Then, we discuss the 
underlying theoretical framework relevant to structuring 
our model. Next, we present and describe our EAM 
benefits realization model on the basis of the results 
from literature review and interviews. Finally, we 
conclude this article and outline our agenda for further 
work in this area. 

RESEARCH STRATEGY 
In the following section, we describe our approach to the 
literature review first and then detail how we used the 
insights from the literature review and the interviews to 
derive our EAM benefit realization model. 

Literature Review 

To conduct a comprehensive literature review of papers 
describing EAM success factors as well as EAM 
benefits, we followed the structured approach as 
suggested in Webster and Watson (2002). First, we 
identified scientific publications by searching relevant 
scientific databases (ACM Digital Library, AIS Electronic 
Library, EBSCOhost Business Source Premier, IEEE 
Xplore, ScienceDirect, and SpringerLink) as well as by 
searching the domain-specific outlets Journal of EA and 
the Trends in EA Research workshops series. Because 
EAM is a comprehensive discipline and related to 
various other IS topics (Buckl and Matthes 2010), we 
focused our review by excluding literature from boundary 
disciplines such as business-IT alignment or software 
architecture development. 

We used the key word “Enterprise Architecture” to query 
the databases. To identify further publications from IS 
top publications that might have been missed in the first 
step, we screened the table of contents and abstracts of 
the eight AIS senior scholars' basket journals 
(Association for Information Systems 2011). Next, we 
excluded redundant publications and non-peer-reviewed 
publications, following Baker’s (2000) suggestions. 
Then, we screened the identified 600 publications by 
evaluating title and abstract regarding their fit to our 
research scope. With this procedure, 147 papers were 
identified that we analyzed in detail to extract EAM 
success factors and EAM benefits. 211 of such EAM 
success factors and benefits were identified in 48 papers 
out of these 147, which are used as a foundation for this 
research. 

Model Development 

In examining the identified 48 relevant publications, we 
extracted all concepts mentioned explicitly or implicitly 
as EAM success factors. Perusing line-by-line coding, 
we identified 211 potential EA success factor items, such 
as “completeness of the as-is architecture 
documentation improves EAM efficiency”. 
We used the qualitative data analysis tool NVivo 9 to 
code and cluster the success factors. In this tool, we 
assigned tags, in NVivo terms “nodes”, as units of 
meaning to each identified item. Therefore, we modeled 
the DMSM in the tool by creating a folder for each of the 
six dimensions. To analyze the 211 EAM success factor 
items, two researchers coded the identified success 
factors subsequently. The first researcher coded the 
success factors including the initial topic structure. Then, 
the other researcher re-coded the success factors 
against the created structure. With this approach, we 
could identify only a few discrepancies. To resolve these 
discrepancies, we discussed and recoded the topics, 
thereby iteratively reaching consensus in our coding. 

Validation and Exploration 

As a first step towards a validation of the model, 
especially in terms of completeness, we conducted 11 
semi-structured interviews with EA experts. These 
interviewed EA experts covered both EA experts from 
enterprises on a senior manager level (mostly “Head of 
Enterprise Architecture” or equivalent) as well as 
experienced consultants to complement the experiences 
from the enterprises. These interviewees were identified 
through a judgmental procedure using the factors years 
of experience in EAM, position in the organization, 
organizational focus, and expert type. We compiled a list 
of experts based on these factors by searching the 
German professional community platform XING as well 



 
 

32  © Journal of Enterprise Architecture – May 2012 

as personal contacts. Based on these criteria, we 
developed a list of 76 EA experts and contacted the 
experts individually. An interview was then set up with 11 
of these experts who were willing to participate 
(Table 1). Among these participating experts, we did not 
identify any systematic omissions or bias in the 
responses in terms of associated industry, EAM 
maturity, or positioning within the organization. 
Each interview took approximately 90 to 120 minutes. 
We followed the structure shown in Table 2; that is, we 
first asked open questions about the expert’s experience 
with EAM, then subsequently explored benefits and EAM 
success factors, and finally discussed the expert’s 
experience with EAM success factors along the 
dimensions of our model derived from literature. 
Following these interviews, we coded the results from 
the interviews in the same manner as we coded our 
findings from the literature review with NVivo9. With this 
approach we were able to conduct a preliminary 
validation and further exploration of our model based on 
the insights from the expert interviews. The number of 
identified factors and sub-factors both from the literature 
review as well as from the interviews can be found in 
Table 3. The interviews yielded six additional constructs 
that were not identified based on the literature review 
and 25 sub-items that constitute the constructs. 

THEORETICAL FRAMEWORK 
In finding a way in which we can structure the identified 
success factors and benefits related to EAM, we turn to 

a theoretical framework that describes how systems in 
general can be successful – the Delone and McLean 
Model (DMSM) of information systems success. 
Providing a comprehensive framework to measure the 
“ultimate” dependent variable in IS research, the 
success of information systems, the DMSM was first 
suggested by DeLone et al. in 1992 and updated in 2003 
after ten years of empirical and theoretical research by 
various authors (DeLone and McLean 1992, 2003). The 
updated model consists of six dimensions that determine 
the success of an information system (Figure 1): 
information quality measures the output that is created 
by an information system. Typical characteristics of this 
dimension are accuracy, completeness, consistency, 
relevance, and timeliness. System quality measures the 
information processing system and typically 
characteristics of this dimension are data quality, ease-
of-use, flexibility, functionality, importance, integration, 
portability, and reliability. Service quality measures the 
support of the IS function for the end user of the system. 
Use and intention to use measures the actual usage of 
the IS and is typically analyzed with the characteristics 
dependency, frequency of use, number of accesses, 
time of use, and usage pattern. User satisfaction 
measures how satisfied the user is with using the 
information, the system, and related services. And finally 
the net benefits measure the outcomes which are 
typically characterized by job performance, decision-
making performance, and quality of work environment 
(DeLone and McLean 1992, 2003). 

Table 1: Overview of Interviewed Experts 

Expert ID Domain 
Organizational 
Focus 

Years of 
Experience Position in the Organization 

Expert 1 Industry (Logistics) Business 12 Chief Architect 

Expert 2 Industry (Financial) Business 7 CIO 

Expert 3 Industry (Retail) IT 16 Head of EA 

Expert 4 Industry (Healthcare) IT 11 Head of EA 

Expert 5 Industry (Telecommunication) IT 7 Head of EA 

Expert 6 EA Consultant (Project-level) Business 16 Senior EA Consultant 

Expert 7 EA Consultant (Top-management) Business 13 Senior EA Consultant 

Expert 8 EA Consultant (Top-management) Business 7 Senior EA Consultant 

Expert 9 EA Consultant (Top-management) Business 23 Senior EA Consultant 

Expert 10 EA Consultant (Project-level) IT 16 Senior EA Consultant 

Expert 11 EA Consultant (Project-level) IT 8 Senior EA Consultant 
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Table 2: Guiding Questions per Interview Section 

Section 1 Demographics: 
1. What are your enterprise’s demographics? 
2. What is your personal experience with EAM? 

Section 2 EAM benefits: 
1. What benefits do you realize with EAM? 
2. How do these benefits differ on an organizational and project-level? 

Section 3 EAM success factors: 
1. Based on your experience, what are the success factors for EAM? 
2. How do these success factors link to the benefits of EAM? 

Section 4 Discussion of the theoretically developed EAM benefits realization model: 
1. How did you experience [insert model constructs] as a success factor for EAM? 
2. How does [insert model constructs] lead to EAM benefits? 

 
Table 3: Overview of Amount of Identified Constructs and Sub-Constructs 

 Literature Review Expert Interviews Difference 
Model dimension Factor Sub-factor Factor Sub-factor Factor Sub-factor 
EAM product quality 3 9 3 11 0 2 
EAM infrastructure quality 6 24 9 38 3 14 
EAM service delivery quality 3 9 3 12 0 3 
EA cultural aspects 3 10 3 10 0 0 
Use 1 3 1 4 0 1 
User satisfaction 1 3 1 3 0 0 
Net benefits 3 17 6 22 3 5 
TOTAL 20 75 26 100 6 25 

 
The DMSM has been validated in various domains such 
as business process modeling (Sedera et al. 2004), 
e-commerce (DeLone and McLean 2004), or knowledge 
management (Kulkarni et al. 2006), to name a few, 
suggesting the widespread acceptance of the model 
(Petter et al. 2008). Furthermore, Urbach et al. and 
Petter et al. reveal in their literature reviews that the 
DMSM has been empirically validated widely (Urbach et 
al. 2008; Petter et al. 2008). However, the DMSM is also 
criticized in literature, with criticism addressing at least 
three main points: First, the DMSM is criticized to be a 
mixture of a process and a variance model (Seddon 
1997). Furthermore, Seddon criticizes the ambiguous 
meaning of the use construct (Seddon 1997). And, 
finally, the third main criticism is the under-
representation of cultural and people aspects in the 
model (Ballantine et al. 1996). 
According to our characterization of EAM in Section 1, 
EAM is a capability to manage transformations. It builds 
on EAM methods, tools, and frameworks (Lankhorst et 
al. 2009) as well as people conducting the related EAM 
activities, which is comparable to an information system 
in general sense. An information system is defined as 
“any combination of IT and people's activities using that 

technology to support operations, management, and 
decision-making” (Ellison and Moore 2003). 

 
Figure 1: Updated Delone & McLean IS Success Model 
(DeLone and McLean 2003) 

Consequently, we argue that an application of the 
DMSM to the domain of EAM is reasonable as EAM 
shares several characteristics with information systems: 
EAM can be interpreted as a system that creates outputs 
like an information system, namely EAM products, it is 
based on infrastructure components, such as 
organizational structures or tool support, like an IT 
system is the infrastructure for an information system, 
and EAM provides services to an organization similar to 
the IT department that provides services for an 
information system. 
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In addition, the application of the DMSM to areas such 
as process modeling or knowledge management has 
proven the broader applicability of the model to other 
domains, although DeLone and McLean originally 
developed the DMSM for information systems only. It 
can be argued that this broad applicability is mainly due 
to the model being based on the generic communication 
and information influence theories;hence, the model can 
be used to evaluate the success of any process (Niemi 
and Pekkola 2009). 

THE EA BENEFIT REALIZATION MODEL 
Building on the insights from the literature review and 
semi-structured interviews, we present in the following 
section our EAM benefits realization model. First, we 
generally introduce our adjusted DMSM and then we 
detail each dimension by outlining identified EAM 
success factors and EAM benefits. 

Overview 

Perusing the structure of the DMSM as an underlying 
framework, our suggested EAM success factors are 
interpreted as the independent factors that result in EAM 
benefits as the dependent factor. To apply the 
dimensions of the DMSM to the domain of EAM, we 
interpret the DMSM dimension in the EAM benefit 
realization model as follows. 
The EAM product quality dimension is adapted from the 
dimension information quality in the original model. 
Originally, this dimension described the output of the 
information system. Similarly in the context of EAM, this 
dimension is concerned with the output of the EAM 
function, namely the EAM products. The EAM products 
are the artifacts that store the information required for 
EAM and the related decision-making. 
The second dimension of the EAM benefit realization 
model, in the original model the system quality, is 
adjusted to the dimension EAM infrastructure quality. In 
line with the actual system in the DMSM, the EAM 
infrastructure provides the required foundation for EAM 
and hence determines the formal conditions under which 
EAM is executed. 
The third dimension EAM service delivery quality 
replaces the original dimension of service quality. This 
dimension is concerned with the quality of the EAM 
services provided to EAM stakeholders to enact the EA. 
The other remaining four dimensions – use, intention to 
use, satisfaction, and net benefits – remain in their 
original definition intact. 
In addition to these adjustments of the DMSM, we 
introduce a fourth dimension EAM cultural aspects. The 
introduction of this dimension is motivated by the 
criticism of the original DMSM that cultural and people 

aspects are under-represented (Ballantine et al. 1996; 
Seddon 1997) and reflecting the importance of this factor 
identified through our literature review and in our semi-
structured interviews. In contrast to the EAM 
infrastructure quality that is concerned with the formal 
conditions, this dimension is about the informal; i.e., 
“softer” conditions in which EAM is operated. Bean 
(2010) and Magalhaes et al. (2007) argue that these 
cultural and social aspects are a fundamental element of 
EAM that is often not part of EAM or neglected. 
Therefore, we see a need to represent these aspects in 
the additional dimension EAM cultural aspects, which is 
further detailed later on. 
Figure 2 summarizes our extended model, which we will 
detail in the following subsections together with the 
identified EAM success factors and benefits. 

 
Figure 2: The EAM Benefit Realization Model 

Along with the introduction of the EAM success factors 
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(e.g., PQ1), and a lower letter for the sub-aspect or sub-
benefit (e.g., PQ1a). 
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findings from our literature review. All experts agreed 
that the proposed dimensions are relevant and complete 
according to their experiences. They also attested that 
the suggested model provides valuable insights for 
practice to establish an instrument that measures the 
value of EAM. In the following, literature references and 
expert quotes are given for each success factor and 
benefit. 

EAM Products Quality (PQ) 

EAM products are the artifacts created by the EAM 
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what information these EAM artifacts provide as to which 
characteristic and which quality: 

PQ1: Desirable information satisfying the needs of the 
EAM stakeholders in an effective and efficient way about 
the as-is architecture should be provided by EAM. 

This first core product of EAM is the documentation of 
the current implementation of business processes, IT 
systems, and infrastructure (Schmidt and Buxmann 
2010; Lankhorst et al. 2009; Kaisler et al. 2005; van der 
Raadt and van Vliet 2008). It needs to provide a current 
(PQ1a) and complete (PQ1b) view of the as-is 
architecture providing the right degree of detail (PQ1c) 
(Schmidt and Buxmann 2010; Foorthuis et al. 2010; Aier 
et al. 2011; Riege and Aier 2009; Winter and Fischer 
2007; Aier and Schelp 2009; Bricknall et al. 2006; 
Schmidt and Buxmann 2010; Winter and Fischer 2007; 
Pulkkinen 2006). 

PQ2: Desirable information satisfying the needs of the 
EAM stakeholders in an effective and efficient way about 
the to-be architecture should be provided by EAM. 

This documentation describes, similar to the as-is 
architecture, business processes, IT systems, and 
infrastructure but focuses on the desired state in the 
future. Here as well, the documentation needs to provide 
a complete (PQ2a) view of the desired architecture 
providing the right degree of detail (PQ2b) (Schmidt and 
Buxmann 2010; Aier and Schelp 2009; Bricknall et al. 
2006; Hjort-Madsen and Pries-Heje; Schmidt and 
Buxmann 2010; Winter and Fischer 2007; Pulkkinen 
2006). In addition to these two key characteristics, the 
to-be architecture also needs to be updated regularly to 
changing conditions as the organization itself or the 
environment might change over time (PQ2c) (Schmidt 
and Buxmann 2010). 

PQ3: Desirable information about the EA roadmap 
satisfying the needs of the EAM users in an effective and 
efficient way should be provided by EAM. 

The EA roadmap schedules the transformation steps – 
i.e., the implementing projects – that evolve the as-is 
architecture step-by-step to the to-be architecture. It 
brings the transformation steps in a desired sequence 
accommodating contextual factors such as business 
priorities, budgets, and urgency (Lankhorst et al. 2009). 
The roadmap needs to be feasible given the resource 
and other organizational constraints (PQ3a), complete in 
terms of considering all relevant steps to transform from 
the as-is to the to-be architecture (PQ3b), and integrated 
by considering and solving dependencies between 
different transformation steps (PQ3c) (Seppänen et al. 
2009; Zink 2009; Aier and Schelp 2009; Bricknall et al. 
2006; Halley et al. 2005). However, experts argued, that 

timeliness (PQ3d) and the level of detail (PQ3e), as 
discussed for the as-is and to-be architecture, would 
also be important properties indicating a high quality 
roadmap. 
“Having an up-to-date roadmap that is on the right level of 
detail is also important in this context. Why would you need a 
well integrated and feasible roadmap that is just on a too high 
level?” (Expert 6) 

Therefore, these attributes should also be considered for 
the quality of the roadmap. 

EAM Infrastructure Quality (IQ) 

The EAM infrastructure is concerned with the condition 
in which the EAM function operates as well as the 
provided infrastructure used by the EAM function. This 
dimension is concerned with the questions of which EAM 
infrastructure needs to be provided to operate EAM most 
effectively and efficiently. 

IQ1: A clear EAM mandate should define the appointed 
organizational and business/IT scope of the EAM function. 

It needs to be clearly defined which part of the 
organization is in scope of the EA; i.e., the entities and 
subsidiaries that are under consideration (IQ1a) (Zink 
2009; van der Raadt et al. 2007). This scope should be 
tailored to the intended purpose and management 
expectations and consider the desired strategic long-
term focus (Inji Wijegunaratne et al. 2011; Struck et al. 
2010; Bricknall et al. 2006). Next, there seem to be 
advantages to position the EAM function well between 
the business and IT department (IQ1b) (Aier et al. 2011; 
Halley et al. 2005; Radeke 2010). Thereby, being an 
organizational rather than an IT practice is seen to be 
beneficial for two reasons (Espinosa et al. 2011). First, it 
allows leverage of inter-disciplinary teams that 
continuously exchange information between business 
and IT (Aier et al. 2011; Radeke 2010). Second, these 
teams allow a better alignment with business objectives 
(Aier et al. 2011; Bricknall et al. 2006). Furthermore, we 
concluded from the interviews that it is not only important 
to position the EAM function organizationally correctly 
but also to cover both business and IT aspects when 
discussing EAM; i.e., including both business processes 
as well as the underlying IT systems (IQ1c). Expert 1 
argues in line with this: 
“No matter whether EAM is positioned on the business or IT 
side of the business, EAM should cover both business and IT 
aspects of the Enterprise Architecture.”(Expert 1) 

Next, the EAM function needs to be positioned to be 
integrated and aligned with boundary functions such as 
project portfolio management, business and IT strategy 
definition, or project management (Kaisler et al. 2005; 
Bricknall et al. 2006; Buckl et al; Aier et al. 2011). It 
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needs to be positioned so that it does not compete with 
these boundary disciplines (IQ1d) (Zink 2009). 

IQ2: Central and local accountabilities should be defined 
for EA decision-making. 

As EAM is aiming at a holistic optimization of the EA in 
alignment with global and long-term objectives, central 
governance plays a crucial role (Schmidt and Buxmann 
2010). The absence of such super-ordinate co-ordination 
mechanisms would lead to local and also often short-
termed optimization omitting global and long-term 
objectives (Boh et al. 2007; Schmidt and Buxmann 
2010). Consequently, without the right degree of 
centralization for budgets (IQ2a), operational process 
optimization and implementation (IQ2b), application 
development project prioritization and approval (IQ2c), 
IT development and implementation (IQ2d), and 
infrastructure planning and management (IQ2e), EA 
compliance and ultimately the pursued EAM goals are 
not enforceable (Kamogawa and Okada 2005; Boh et al. 
2007; Radeke 2010; Aagesen et al; Radeke 2011). 
However, Expert 9 reports that also the decision-making 
directly related to EAM (IQ2f) as well as the decision-
making related to regulatory compliance (IQ2g) should 
be considered in this context. He argues that: 
“The decision-making related to EAM and regulatory 
compliance management is not necessarily included in these 
aspects and can be organized also either centrally or 
decentrally.” (Expert 9) 

IQ3: Governance mechanisms should be defined for EA 
decision-making. 

Governance specifies the formal decision rights to 
encourage the desired behavior (Aier and Schelp 2009; 
Weill and Ross 2009). To do so, EAM literature suggests 
formally defined policies (IQ3a), formalized 
communication of all stakeholders (IQ3b), formal review 
gates (IQ3c), and incentives as formal governance 
mechanisms (Schmidt and Buxmann 2010; van der 
Raadt et al. 2007; Espinosa et al. 2011; van der Raadt 
and van Vliet 2008; Boh et al. 2007). Expert 7 argues 
that a common problem is not only a lack of formal 
definition of the EAM governance mechanisms but also 
whether shortcuts to avoid them are common: 
“Yet, formal governance bodies and EAM processes are 
defined in a lot of organizations, we often see people making 
informal agreements or even giving official waivers of EA 
principles that undermine the long-term goals and hence also 
the benefits that EAM should yield.” (Expert 7) 

Therefore, the “EAM formal governance” construct 
should cover these aspects as well. Waivers and 
informal agreements should be avoided in order to 
achieve the long-term goals and full potential of EAM 
(IQ3d). 

IQ4: EAM frameworks should establish an infrastructure to 
support the EAM service delivery. 

Having an EAM framework in place (IQ4a) guides the 
EAM service delivery and improves efficiency and 
effectiveness (Riege and Aier 2009; van der Raadt et al. 
2007; Aier et al. 2008; Bricknall et al. 2006; Kamogawa 
and Okada 2005; Matthee et al. 2007). Such a 
framework should be accepted by all relevant 
stakeholders (IQ4b) as a reference for EAM products 
(Schmidt and Buxmann 2010). In order to increase 
efficiency and effectiveness of such a framework, it 
should be aligned with the organizational needs, in 
particular to set goals and stakeholder needs and 
common industry standards (IQ4c) (Buckl et al; Darling 
2008; Bricknall et al. 2006; Lindström et al. 2006). 

IQ5: EAM tool support should establish an infrastructure 
to support the EAM service delivery. 

In addition to a framework, using EAM tools support 
(IQ5a) establishes a central repository of the EAM 
products (IQ5b) enabling advanced EA analyses and a 
corporate-wide access (Kaisler et al. 2005; Aier and 
Schelp 2009; Radeke 2010; Schmidt and Buxmann 
2010; Aier et al. 2011; Espinosa et al. 2011; Kluge et al. 
2006; Ross 2003; Kim and Everest 1994). Such a tool 
support should be accepted by all relevant stakeholders 
(IQ5c) (Schmidt and Buxmann 2010). Further, Expert 8 
argued on the other hand side that: 
“Although most tools come along with a suggestion for a 
framework, most organizations need to adjust the suggested 
approach to be successful.” (Expert 8) 

These findings are also supported further by current 
research that shows that most organizations adopt a 
framework or create their own by cherry-picking (Lange 
and Mendling 2011). 

IQ6: An “EAM reference architecture” should establish an 
infrastructure to support the EAM service delivery. 

In addition to employing an EAM framework and a 
central EAM tool, reference architectures are discussed 
in literature to further increase efficiency and 
effectiveness of an EAM practice (IQ6a) (Schmidt and 
Buxmann 2010; Wilson et al. 2011). Talking about 
reference architectures means industry standards and 
best practice architectures such as eTOM, ITIL, etc. that 
are used as a guideline for the development of a to-be 
architecture (IQ6b) (tmforum; OGC 2012). Expert 6 
states that: 
“… using these reference architectures avoids reinventing the 
wheel while using best-practices that are de facto industry 
standard.” (Expert 6) 
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Further, the reference architecture should be used 
without major adjustments (IQ6c). 

IQ7: EA principles should provide guidance to reach the 
to-be architecture. 

EA principles are “fundamental propositions that guide 
the description, construction, and evaluation of 
Enterprise Architectures” (Stelzer 2009). They can differ 
in terms of scope addressing business application issues 
to technical infrastructure issues as well as in the level of 
detail (Boh et al. 2007). Consequently, they need to be 
directive, specific, and implementable (Boh et al. 2007; 
Schmidt and Buxmann 2010; Sidorova and Kappelman 
2011; Proper and Greefhorst 2011). However, experts 
argue that there are different levels of abstraction for EA 
principles and EA principles can have a hierarchy of 
abstraction. Hence, these characteristics do not apply for 
all EA principles. Greefhorst and Proper support this 
argument in their research (Greefhorst and Proper 
2011). More importantly, experts argue that: 
“It is important to have EA principles specified for the different 
EA layers. Having EA principles from the business layer to the 
infrastructure layer allows you to solve a broad range of 
architectural issues.” (Expert 6) 

Therefore, it is suggested to differentiate the existence of 
EA principles in terms of the addressed scope, from 
business application issues to technical infrastructure 
issues (IQ7a-IQ7e) (Boh et al. 2007). 

IQ8: EAM staff should be well trained and integrated in the 
organization. 

Having clearly defined and set up EAM roles (IQ6a) 
ensures that all activities are properly assigned and 
conducted with the right skills (Boh et al. 2007). 
Furthermore, a continuous training of EAM staff is 
required (IQ6b) (Aier and Schelp 2009; Asfaw et al. 
2009). In addition to the right expert knowledge, it is 
important that EAM staff are well equipped with soft 
skills such as facilitation and communication skills (IQ6c) 
to be able to moderate between all stakeholders 
(Sidorova and Kappelman 2011; Asfaw et al. 2009; 
Seppänen et al. 2009; Weill and Ross 2009; Ross 2003). 
In addition, EAM roles need to be well integrated with 
other organizational roles and EAM architects need to be 
well linked in the organization with an extensive network 
(IQ6d) (Aier et al. 2011). Furthermore, the boundaries 
between the differing roles in the organization need to be 
clear (IQ6e) (Aier and Schelp 2009). Further, Expert 4 
reports that an important concept to improve the skills of 
Enterprise Architects is job rotations: 
“Rotating around different roles of an Enterprise Architect does 
not only improve the learning experience of the Enterprise 
Architect but also allows for a better acceptance of the 
Enterprise Architect in our organization. People in our 

organizations no longer see Enterprise Architects as pedants 
who do nothing else but defining EA principles, but as 
important contributors to the success of our projects that have 
deep knowledge and serve as a valuable integrator across 
different projects.” (Expert 4) 

Therefore, the concept of job rotation is added to the 
construct (IQ6f). 

IQ9: Sufficient “EAM resources” should be provided. 

Ten of the interviewed experts agreed that EAM 
resources are an important aspect of the EAM 
infrastructure quality. Only by having enough funding 
(IQ9a), adequate staffing (IQ9b), and reasonable time 
for conducting EAM (IQ9c) can it be successful. Expert 5 
states that: 
“EAM requires not only the commitment of the leadership to the 
topic but also a significant investment.” (Expert 5) 

Expert 1 adds: 
“Not only financial resources are required to successfully run 
an EAM function but also being granted enough time for 
conducting the tasks. EAM is nothing you can do within one 
day.” (Expert 1) 

EAM Service Delivery Quality (DQ) 

The EAM service delivery is concerned with providing 
EAM services to all relevant stakeholders. Thereby, the 
communication with EAM stakeholders, the compliance 
validation and decision-making, and the support of 
projects have a crucial role (Schmidt and Buxmann 
2010; van der Raadt and van Vliet 2008; van der Raadt 
et al. 2007; van der Raadt et al. 2009). This dimension is 
therefore concerned with the question of what EAM 
services are provided with which characteristic to the 
organization. This means that this dimension does not 
focus on the particular EAM processes (i.e., not focus on 
processes such as the EAM internal processes to 
update EAM products) but on the actual services 
provided to stakeholders external to the EAM function. 

DQ1: “EAM communication” should educate EAM 
stakeholders about their activities. 

The EAM communication has to communicate 
stakeholder-specifically (DQ1a) so that the information is 
understandable and accessible by all stakeholders 
(Kaisler et al. 2005; Hjort-Madsen and Pries-Heje; 
Isomäki and Liimatainen 2008; van der Raadt et al. 
2010; Kaisler et al. 2005; Inji Wijegunaratne et al. 2011; 
Schmidt and Buxmann 2010). When communicating with 
EAM stakeholders about acceptance inhibitors, it is also 
argued that it is important to convince EAM stakeholder 
of the value of EAM (e.g., through success stories) 
(DQ1b) (Zink 2009; van der Raadt et al. 2010; Inji 
Wijegunaratne et al. 2011). Furthermore, the 
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involvement of EAM stakeholders should be conducted 
proactively in order to increase the visibility of EAM 
outside the EAM function (DQ1c) (Boh et al. 2007; Aier 
and Schelp 2009; Aier et al. 2011; van der Raadt et al. 
2007; Asfaw et al. 2009). This visibility is said to improve 
top management perception of EAM which, in turn, 
contributes to improved effects and benefits of EAM 
(Struck et al. 2010; Kamogawa and Okada 2005). Expert 
6 argues that an important aspect to be effective is the 
simplicity of the communication (DQ1d): 
“EAM is a topic that is not easily understood by everyone. 
Hence, communication in a simple and understandable way is 
very important to successfully communicate with stakeholders.” 
(Expert 6) 

Therefore, the aspect of simplicity should be considered 
when discussing successful EAM communication. 

DQ2: “Compliance validation and decision-making” 
should support management in deciding on an 
architecture and assuring project conformance. 

To evaluate whether the EA principles are followed, 
regular project or architecture reviews need to be done 
(DQ2a) (Boh et al. 2007; Schmidt and Buxmann 2010; 
Bricknall et al. 2006; Ylimäki et al. 2007). 
“It is not enough to have well defined EAM processes and good 
EAM decisions. Without the leadership being involved in these 
processes and decisions, EAM hardly can come to life.” 
(Expert 7) (DQ2b) 

This expert quote emphasizes the importance of the 
involvement of management in EAM. Expert 10 concurs: 
“Leadership should not only be involved in EAM planning and 
related decision-making, but also in the actual execution of 
what is planned and decided.” (Expert 10) 

Therefore, when evaluating the EAM management 
support, the management’s involvement in the actual 
decision-making, the EAM planning (DQ2c), and the 
EAM execution should be considered (DQ2d). In 
addition to the active involvement of management in 
EAM, the review of EA principles should be regularly 
conducted by the management (DQ2e). Expert 2 argues: 
“To have an effective and efficient EA it is not enough to define 
EA principles once. They have also to be reviewed regularly 
and it needs to be checked whether they are still in line with the 
current strategy.” (Expert 2) 

The management activities should therefore include 
such reviews to be efficient and effective. 

DQ3: The “support of projects” should integrate the EA 
function with actual implementation in projects. 

The active involvement in ongoing projects (DQ3a) for 
architectural considerations and methodical questions is 
said to be crucial to ensure compliance and project 
success (Foorthuis et al. 2010; Aier and Schelp 2009; 

Aagesen et al; Radeke 2011; Aier and Schelp 2009; 
Bricknall et al. 2006). This involvement should also not 
be simply process-related in order to achieve 
compliance, but also the EA experts should spend a 
significant share of their time on projects by taking an 
active project role (DQ3b), ensuring the transfer of tacit 
knowledge (Schmidt and Buxmann 2010; Seppänen et 
al. 2009; Struck et al. 2010). Furthermore, the role of 
Enterprise Architects is crucial to align and integrate 
projects across the organization from an EAM 
perspective. This is also a critical step towards the 
implementation of the to-be architecture. To this end, 
Expert 7 argues: 
“Enterprise Architects have an integrating role across projects 
and help not only to align the scopes across projects but also 
support the projects to stick to their scopes.” (DQ3c) (Expert 7) 

EAM Cultural Aspects (CA) 

The fourth dimension “EAM cultural aspects” is 
introduced to accommodate people and soft aspects of 
EAM. These human aspects of EA are said to be a 
fundamental part that is often neglected (Bean 2010; 
Magalhaes et al. 2007). Similar to Hill and Jones (2008), 
we define EAM culture as: 
“… the specific collection of [EAM] values and norms that are 
shared by people and groups in an organization and that 
control the way they interact with each other and with 
stakeholders outside the organization.” 

Therefore, this dimension is concerned with the implicit 
EAM values and norms that are followed when 
implementing EAM successfully. With respect to the 
cultural aspects, our interviewed experts confirm the 
need for a thorough consideration of cultural aspects 
when discussing the realization of EAM benefits. To their 
experience this dimension is one of the most important 
factors when establishing an EAM practice. Thereby, the 
interviews revealed three points that were highlighted by 
the interviewees. Firstly, the experts see top 
management support for EAM as a key success factor. 
For example, Expert 7 states: 
“Without an involvement of the top management, you can 
design the best EA in the world, but the actual implementation 
will never happen. Top management needs to understand what 
we are doing.” (Expert 7) 

Our interviewed experts agree further that top 
management support ensures that required resources 
are available as well as fostering acceptance within the 
organization. Secondly, the experts suggest that building 
a community around EAM helps to establish EAM and 
shape a supportive culture. The active establishment of 
an EAM community shall involve not only direct EAM 
roles but also people from other functions to engage 
them in EAM topics. Expert 8 supports this by stating: 
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“Not only the Enterprise Architects need to be convinced of 
EAM, but also the people implementing the EA. Therefore, you 
need to build a community around the topic involving and 
engaging the different stakeholders in EAM.” (Expert 8) 

Thereby, a community ensures that EAM is not only 
conducted in the EAM function but also lived by the main 
stakeholders. And thirdly, the establishment of an EAM 
culture is said to avoid the perception that EAM is an 
ivory tower that slows down projects with its policies and 
guidelines. It rather helps to communicate the value of 
EAM especially for transformation projects. 

CA1: EAM leadership commitment ensures priority and 
resources. 

Various researchers report on top management support 
being a crucial component for EAM success. Without a 
culture of the management support, the EAM initiative 
fails to find resonance within the organization and 
resources are hardly assigned to it. The degree of top 
management commitment is therefore a crucial element 
in shaping the EAM infrastructure and ensuring sufficient 
resources (CA1a) (Foorthuis et al. 2010; Bricknall et al. 
2006; Radeke 2010; Radeke 2011; Asfaw et al. 2009; 
Isomäki and Liimatainen 2008; Seppänen et al. 2009; 
Zink 2009; Matthee et al. 2007). Therefore, top 
management need to see the high importance of EAM 
(CA1b) and consequently need to allocate sufficient time 
to this topic (CA1c). Thereby the leadership needs to be 
clear and communicate passion and excitement for EAM 
(CA1d) (Zink 2009; Asfaw et al. 2009). 

CA2: A high awareness of EAM should be reached among 
all EAM stakeholders. 

To be accepted in the organization all the EAM functions 
should be known by all relevant stakeholders (CA2a) 
and be perceived by them as an important topic (CA2b) 
(Espinosa et al. 2011; Isomäki and Liimatainen 2008). 
Furthermore, EAM stakeholders should be educated 
continuously in order to be aware of EAM and 
understand it better (CA2c) (Aier and Schelp 2009). 

CA3: A common understanding of EAM should be 
established for both business and IT employees. 

To create an understanding for EAM, it is said to be 
important to have a common, shared vision for the long 
term (CA3a) as well as a common understanding of 
EAM for the short term both among business and IT 
employees (CA3b) (Espinosa et al. 2011; Radeke 2010; 
Asfaw et al. 2009; Isomäki and Liimatainen 2008). 
Thereby the understanding needs to have a clear 
business purpose and needs to be integrated in the 
overall business strategy (CA3c) (Inji Wijegunaratne et 
al. 2011). 

EAM Net Benefits (OB/PB) 

Finally, the EAM net benefit dimension elaborates on the 
ultimate benefits obtainable from EAM. Recently, first 
literature reviews (Boucharas et al. 2010; Tamm et al. 
2011) and practitioner surveys (Espinosa et al. 2011; 
Salmans and Kappelman 2010; Lange and Mendling 
2011) emerged to identify and categorize EAM benefits. 
Based on their literature review, Tamm et al. (2011) 
distinguish the identified benefits in direct benefits from 
EAM and indirect benefits. While they categorize the 
direct benefits in organizational alignment, information 
availability, and resource portfolio optimization, the 
indirect benefits are not further elaborated. They claim 
that the latter category is affected by EAM but can be 
influenced by further factors such as the actual operation 
of the platform. Espinosa et al. use a different approach 
to categorize EAM benefits by using three different 
benefit layers, namely IT, business, and organizational 
benefits (Espinosa et al. 2011). In contrast to this 
categorization, Foorthuis et al. categorize the benefits in 
organization-related and project-related benefits 
(Foorthuis et al. 2010). 
Dissecting the above outlined literature about EAM 
benefits shows a high agreement among the authors in 
three areas: Firstly, EAM is said to improve efficiency, 
especially by reducing cost, reducing complexity, 
increasing integration, and improving utilization. 
Secondly, EAM assists business IT alignment by 
creating transparency and establishing a common 
language. And, lastly, it fosters the ability to change. 
Nevertheless, the evidence and explanation for these 
EAM benefits are mostly anecdotal or identified in 
exploratory studies. In this research, we use these three 
areas to structure the benefits identified in the literature 
reviews and hence do not elaborate further on the inter-
dependencies. With respect to the sub-dimensions of the 
benefit constructs, six EAM experts highlighted that it is 
important to differentiate between benefits on a project 
level and on an organizational level. This distinction is 
also discussed in the literature (Tamm et al. 2011). For 
example, Expert 9 highlights this difference: 
“The benefits realized on a project level might be very different 
from those realized for the overall organization. There is not 
only a difference in the time horizon that is considered but also 
the source of value is very different. While, for example, from a 
project perspective the existence of a well documented as-is 
architecture can be beneficial, this might have no immediate 
relevance for the overall organization.” (Expert 9) 

Similarly, Expert 3 argues: 
“The benefits realized from EAM for different stakeholders can 
differ significantly whether you look at the benefits from a 
project or an organizational level.” (Expert 3) 
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Therefore, the benefit realization should be differentiated 
between the realization of benefits on a project and on 
an organizational level. 

OB1/PB1: EAM improves organizational and project 
efficiency. 

Having a well operating EAM allows us to better 
integrate (OB1a), standardize (OB1b), and consolidate 
(OB1c) processes as well as applications that often 
emerged as “silos” during past years of organic growth. 
Having the transparency created by EAM and clear EA 
standards and policies, these silos can be broken. 
Consequently, standardization, consolidation, and 
integration leads to lower complexity (B1d) and better 
controlled and improved utilization (OB1e). This, in turn, 
increases efficiency and reduces costs (OB1f) (Tamm et 
al. 2011; Ross et al. 2009; Espinosa et al. 2011; Radeke 
2011; Niemi and Soliman 2006; Morganwalp and Sage 
2004). Three experts mention that not only an increase 
in efficiency can be achieved with EAM by, for example, 
reducing costs, but also by enabling an increase in 
revenue (OB1g). As Expert 7 mentions, EAM: 
“… mostly focuses on cost reductions, but revenues need to be 
considered as a potential benefit as well. Especially for 
organizations that use EAM for IT enablement, this source of 
benefits is important.” (Expert 7) 

Similarly, using EAM, implementation projects are 
expected to save resources (PB1a) and time (PB1b) and 
to mitigate risks (PB1c). This is as EAM products can be 
used as a starting point, relevant knowledge is brought 
into the projects by actively involving experienced 
architects, and an overall, integrated planning of the 
EAM allows us to identify and mitigate project risks early. 
Furthermore, the usage of EAM allows managing the 
project complexity analogous to the complexity reduction 
on the organizational level (PB1d) (Foorthuis et al. 
2010). 

OB2/PB2: EAM improves organizational and project 
effectiveness. 

By improving communication between business and IT, 
EAM supports the alignment of business and IT, and 
hence facilitates the achievement of set business goals. 
Firstly, EAM is said to enable a global optimization when 
working against set goals (OB2a) avoiding that individual 
parts of the organization optimize locally. Furthermore, 
EAM allows alignment of business processes with the 
supporting IT applications (Ross et al. 2009; Bucher et 
al. 2006; Hjort-Madsen and Pries-Heje). During the 
interviews eight experts pointed out that a distinction 
between an alignment of business and IT strategy 
(OB2b) and an alignment of business processes and IT 
needs to be made (OB2d). This is needed as: 

“… alignment can be achieved generally on two levels between 
business and IT strategy as well as between processes and IT. 
EAM ideally synchronizes and aligns both.” (Expert 10) 

Henderson and Venkatraman support this with their 
Strategic Alignment Model (SAM) that makes a similar 
distinction (Henderson and Venkatraman 1993). 
Furthermore, EAM provides a common language and a 
holistic overview of fundamental aspects of the 
organization that enables an effective communication 
between the different stakeholders in an organization 
(OB2c) (Tamm et al. 2011; Foorthuis et al. 2010; 
Kappelman et al. 2010; van der Raadt et al. 2004). 
Next, seven experts emphasized that besides the 
organizational benefits of EAM, EAM yields project 
benefits. As opposed to traditional program management 
that considers only typical project parameters such as 
project risks, budgets, and deadlines, EAM considers 
further project parameters (Project Management Institute 
2008; Bentley 2010). First, in addition to an improvement 
of the traditional financial and time-related project, five 
experts argued that EAM has an impact on the quality of 
project deliverables (PB2a): 
“Making the dependencies across the different architectural 
layers explicit helps to improve quality and allows for an 
alignment not only between business and IT but also across all 
layers which results in a better quality.” (Expert 11) 

Furthermore, six EAM experts stated that EAM enables 
not only an improved quality of project deliverables but 
also an improved delivery of the required functionality 
(PB2b). With respect to an improved delivery of 
functionality, for example, Expert 1 argues: 
“Having an overview of how different projects link to each 
other, individual projects can integrate their deliverables better 
in the existing landscape and hence deliver functionality that 
better fits the requirements of the overall EA.” (Expert 1) 

OB3/PB3: EAM fosters the ability to change. 

Providing sound transparency on the different aspects of 
the organization, EAM enables the management of the 
underlying complexity and hence facilitates the 
identification of required changes (OB3a) (Tamm et al. 
2011; Schmidt and Buxmann 2010; Foorthuis et al. 
2010). This in turn allows the organization to deal with its 
environment effectively and adjust quickly (OB3b) as 
well as drive appropriate innovation (OB3c). 
Furthermore, this transparency and awareness of 
organizational structures facilitates the co-operation with 
other organizations by being able to integrate easily 
(OB3d) (Morganwalp and Sage 2004; Hjort-Madsen and 
Pries-Heje; Jonkers et al. 2006). In addition, EAM allows 
coping with changing scopes across projects as 8 
experts recalled (PB3a). Expert 7 argues: 
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“Enterprise Architects have an integrating role across projects 
and help not only to align the scope across projects but also 
support the projects to stick to their scopes.” (Expert 7) 

CONCLUSIONS 
Based on an extensive literature review and expert 
interviews, we discussed EAM success factors and EAM 
benefits as part of a comprehensive EAM benefit 
realization model. Our model builds upon the DMSM and 
considers existing research in the area of EAM as well 
as related IS and management theories. It identifies EA 
product quality, EA infrastructure quality, EA service 
delivery quality, and EA cultural aspects as the four 
essential success factors for EAM benefit realization. An 
overview of the identified EAM success factors and the 
resulting net benefits is depicted in Figure 3. The 
resulting model provides direction and guidance to 
further theoretical and empirical research in this area. 

 
Figure 3: Overview of EAM Success Factors and Resulting 
Net Benefits 

The contribution of this article is two-fold: This article 
compiles existing knowledge about the topic of EAM 
success factors and EAM benefits and combines this 
knowledge with the findings from the interviews to a 
comprehensive theoretical model, which provides 
direction and guidance to further theoretical and 
empirical research in this area. 
Limitations of our research include the scope of the 
literature review that focused on the domain of EAM 
only, and the limited amount of empirical verification of 
the model, considering 11 experts only. Additionally, we 
recognize that EAM benefit realization is also 
susceptible to organizational and political problems 
existent in an organization. This aspect, whilst relevant, 
is not part of our model; mostly because we do not 
regard these socio-organizational dimensions as 
enablers (but rather inhibitors) of EAM benefits. 
In conclusion, we see our model as a first step to gain 
insights into, and start a discussion about, a theory of 
EAM benefit realization. In turn, we call for further 
discussion and validation of this model from various 
perspectives to establish further evidence and also to 

empirically validate the proposed comprehensive model. 
Our next step will be to conduct an empirical study in two 
phases: 
1. We will develop and validate instruments. 
2. We will test the model. 

Furthermore, we plan to conduct detailed case studies to 
elaborate on focused aspects of the model. 

CALL FOR PARTICIPATION 
The validation of this model is currently based on a web-
based survey you can visit at http://ea-
research.net/?c=JEA999. If you are an active contributor 
to EAM practices in industry, we would appreciate your 
participation in this survey. As a participant, we offer you 
the final report with the results of this study which will 
provide you with insight into which elements of an EA 
approach have highest impact on business benefits. In 
addition, we would like to offer you a benchmark of your 
answers compared to your industry. 
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Article 
Enterprise Architecture, IT Service Management, and Service-Oriented 
Architecture: Relationships, Approaches, and Operative Guidelines (Part 1) 
By Carlo Randone 

Abstract 
Enterprise Architecture, IT Service Management (and Governance), and Service-Oriented Architecture are current topics, 
widely discussed in IT departments and professional publications. In addition, many companies have been (or are) 
involved with the adoption of at least one of these innovations. While each of these elements can be considered in its own 
right, it is in their relationships, and more or less strong intersections, that interesting opportunities and synergies can 
emerge. The focus of this two-part article is just that: to show the relationships, approaches, and operative guidelines 
related to the synergic adoption in an IT organization and/or in an enterprise of concepts from the Enterprise Architecture 
(EA), IT Service Management (ITSM), and Service-Oriented Architecture (SOA) domains. 
Keywords 
Enterprise Architecture, EA, IT Service Management, ITSM, Service-Oriented Architecture, SOA 
 

INTRODUCTION 
Paraphrasing the title of the famous book Gödel, Escher, 
Bach: An Eternal Golden Braid (commonly also known 
simply as “GEB”) by D. Hofstadter (1979), this article 
could have been titled “Enterprise Architecture, IT 
Service Management, Service-Oriented Architecture: An 
Eternal Golden Braid”. It’s a matter of fact that these 
three concepts are all fundamental aspects to consider 
in managing any modern medium-large IT organization. 
Enterprise Architecture, IT Service Management (and 
Governance), and Service-Oriented Architecture are 
current topics, widely discussed in IT departments and 
professional publications. In addition, many companies 
have been (or are) involved with the adoption of at least 
one of these innovations. While each of these elements 
can be considered in its own right, it is in their 
relationships, and more or less strong intersections, that 
interesting opportunities and synergies can emerge. The 
focus of this article is just that: to show the relationships, 
approaches, and operative guidelines related to the 
synergic adoption in an IT organization and/or in an 
enterprise of concepts from the Enterprise Architecture 
(EA), IT Service Management (ITSM), and Service-
Oriented Architecture (SOA) domains. 
Figure 1 shows the conceptual intersections between the 
three knowledge areas in scope, and highlights some 
interesting overlaps between them. In particular, the 
figure aims to synthesize the fact that the “whole” area of 
overlap and intersection (labeled here with the number 
4) can also “explained” – if it’s more viable from an 
analytical and practical point of view – in terms of the 

three “simple” intersections numbered from 1 to 3. It’s a 
fact that there are some articles – in the not so large 
bibliography on this subject – about the areas 1, 2, and 
3, but only a few describe directly the whole intersection. 

 
Figure 1: Relationships between EA, ITSM, and SOA 

(Note that the situation depicted in Figure 1 must be 
considered only from a conceptual point of view; at 
different times, an organization can leverage initiatives 
also in only one or two of the three areas in scope. Also 
the “size” of the intersection areas are only illustrative. In 
some scenarios, as described in the article, one or more 
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of these three sets can also be totally “contained” in 
another one.) 
This article is organized as follows: 
• A brief introduction to each one of the three main 

topics: Enterprise Architecture (EA), IT Service 
Management (ITSM), and Service-Oriented 
Architecture (SOA). This is not an article about 
these knowledge areas considered on their own, so 
this section must be considered just a “recap” of 
the main definitions and concepts in scope. 
References cited provide additional details. 

• A contextualization of the discussion along the 
intersections between each pair of the concepts 
presented (that is, the intersections numbered 1, 2, 
and 3 in Figure 1). These analyses conclude this 
first part of this article. 

• The second part of the article starts with a 
description of the whole interaction between the 
three topics (the intersection numbered as 4 in 
Figure 1), followed by a Conclusions and Further 
Research section. 

• At the end of the article a rich References section 
contains a tailored set of useful links to other 
information sources and detailed contents. With 
regard to the relationships and overlaps between 
EA, ITSM, and SOA discussed in this article, the 
specific literature is not so large, and in the 
References sections there is a selection of specific 
documents on this subject. 

The article’s leitmotif focuses not only on the relationship 
between the three subject areas in scope, but also 
covers some practical approaches and operative 
guidelines, frequently emerging from consulting and 
delivery projects. 

ENTERPRISE ARCHITECTURE 
IBM’s Enterprise Architecture Consulting Method (IBM 
2006) defines Enterprise Architecture (EA) to be: 
“The definition, maintenance, and use of the architecture 
models, governance, and transition initiatives needed to 
effectively co-ordinate semi-autonomous groups (stakeholders) 
and/or individuals towards common business and/or IT goals”. 

The definition was crafted carefully to highlight that EA is 
more of a discipline than just an architecture. It is also 
intended to capture the need for an EA to link an 
enterprise’s business strategy to its change programs 
through the definition of: 
• Architecture models to capture the business’s 

intended structure (through a business 
architecture) and to provide a clear specification of 
how multiple projects and programs must exploit IT 
(through common, and explicit, IS and IT 
architectures) 

• Mechanisms, such as architecture governance and 
transition planning, to help plan, co-ordinate, and 
control all parts of the business, ensuring they all 
pull in the same direction 

It is thus through EA that an enterprise can determine 
how its business strategy should capitalize on an “on-
demand” opportunity by identifying which parts of the 
business are well placed to exploit it (the business 
architecture), how to exploit it (the IT architecture), and 
how to achieve it (the governance). In this sense, an EA 
is a framework for making IT investment and design 
decisions in support of business objectives: EA aligns 
the vision of the business with the technical 
requirements, guiding investment and design decisions. 
Figure 2 (taken from IBM 2006) depicts a framework 
developed as part of the IBM Academy of Technology 
Study on EA that addresses all the concepts mentioned 
in the proposed definition and shows how EA is 
positioned as the link between the enterprise strategy 
(both business and IT) and the business operating 
environment and IT infrastructure. 
Note how the “[Enterprise] Architecture Governance” – 
with related processes, involved roles, and supporting 
technology infrastructures – is one of the fundamental 
parts that defines an EA. For example, in the IBM 
Enterprise Architecture Consulting Method the 
Architecture Management Process Framework is 
composed by four core Governance Processes 
(Exception, Approval, Vitality, and Communication) that 
must be defined and managed, according to EA 
principles. 
Other sources define EA with different words. For 
example, Gartner (Lapkin 2006) defines EA in these 
terms: 
“EA is the process of translating business vision and strategy 
into effective enterprise change by creating, communicating, 
and improving the key principles and models that describe the 
enterprise's future state and enable its evolution. The scope of 
the EA includes the people, processes, information, and 
technology of the enterprise, and their relationships to one 
another and to the external environment. Enterprise Architects 
compose holistic solutions that address the business 
challenges of the enterprise and support the governance 
needed to implement them.” 

Apart from the definitions, it is important to note here that 
these definitions are similar, and – even more 
importantly – that there is a consistent intent in 
explaining the EA concept. 
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Figure 2: IBM EA Framework 

TOGAF®, an Open Group Standard, is a framework for 
Enterprise Architecture which provides a comprehensive 
approach for designing, planning, implementation, and 
governance of an enterprise information architecture. 
TOGAF is a registered trademark of The Open Group. 
TOGAF is a detailed method and a set of supporting 
tools for developing an EA. 
TOGAF is based on four pillars, called architecture 
domains: 
• The Business Architecture or business process 

architecture which defines the business strategy, 
governance, organization, and key business 
processes of the organization 

• The Applications Architecture which provides a 
blueprint for the individual application systems to 
be deployed, the interactions between the 
application systems, and their relationships to the 
core business processes of the organization with 

the frameworks for services to be exposed as 
business functions for integration 

• The Data Architecture which describes the 
structure of an organization's logical and physical 
data assets and the associated data management 
resources 

• The Technology Architecture or technical 
architecture which describes the hardware, 
software, and network infrastructure needed to 
support the deployment of core, mission-critical 
applications 

Note that considering the TOGAF 9.x documentation, 
the Applications Architecture and Data Architecture are 
part of the TOGAF Information Systems Architecture 
domain. 
TOGAF is considered as being the most popular open 
EA method/model/framework, and is often used “in 
tandem” with other methods like, for example, the IBM 
Enterprise Architecture Consulting Method. 
One of the key drivers in the definition of an “actionable” 
EA (and a recognized best practice in the field) is the 
formalization of a set of EA principles. This approach is 
pursued, for example, by TOGAF and also by the IBM 
Enterprise Architecture Consulting Method. Principles 
are general rules and guidelines, intended to be 
enduring and seldom amended, that inform and support 
the way in which an organization sets about fulfilling its 
mission. 
In their turn, principles may be just one element in a 
structured set of ideas that collectively define and guide 
the organization, from values through to actions and 
results. 
Depending on the organization, principles may be 
established within different domains and at different 
levels. 
Also SOA (and SOA governance) and the ITSM must 
base their definition on a set of explicit and possibly 
formalized principles. So, the “principles” can become an 
interesting relationship element between these different 
domains. 

IT SERVICE MANAGEMENT 
ITSM (see also Simcox et al. 2005; Wikipedia) is the 
strategy to let companies automate their key IT 
processes and to provide IT services according to best 
practice approaches, such as – for example – the well 
known Information Technology Infrastructure Library 
(ITIL). ITIL is a public domain description of how to 
manage IT processes. 
ITSM is often equated with the Information Technology 
Infrastructure Library (ITIL) [3.3] an official publication of 
the Office of Government Commerce in the United 
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Kingdom. However, while a version of ITSM is a 
component of ITIL, ITIL also covers a number of related 
but distinct disciplines and the two are not synonymous. 
The goal of ITSM is to reduce the time needed to deliver 
a company’s IT services according to business policies. 
ITSM reduces the labor cost of the people involved in 
executing the processes by replacing manual IT process 
management with autonomic management. The ITSM 
strategy models the processes of an IT service and 
automates the activities involved in the processes by 
integrating systems management tools into the 
execution of the process steps. 
ITSM represents an evolution from managing IT as a 
technology to managing IT as a business. This evolution 
is illustrated in Figure 3 (taken from IBM Tivoli Unified 
Process). As businesses move toward on-demand 
environments, IT organizations are faced with the 
daunting challenge of increasing the quality of services 
provided to business, while simultaneously addressing 
faster rates of change, rising technical complexity, cost 
pressures, and compliance issues. With traditional 
resource and system management approaches, 
providing effective support for business and efficient use 
of IT resources is proving impossible. ITSM provides for 
the effective and efficient delivery of IT services in 
support of changing business needs. 

 
Figure 3: Evolving IT from a Technology to a Business 
Focus 

Implementing ITSM requires the optimal intersection of 
people, process, information, and technology. When all 
of these components come together, they can make IT 
more efficient and effective. 
In synthesis the main objectives of ITSM can be 
described as follows: 
• Aligns IT services with the needs of the business 

and its customers 

• Continuously improves the quality of IT services 
• Reduces the long-term costs of IT services 
• Identifies new service opportunities to support the 

business 
A variety of different process frameworks and initiatives 
exist in the IT industry, including ITIL, COBIT, Six Sigma, 
and others. These frameworks and initiatives all describe 
how to perform important IT functions, but from different 
perspectives. ITIL is a widely accepted standard in the 
Industry. 
ITIL is the de facto standard for service management 
built on industry “best practice”, and is essentially a 
series of documents that are used to aid the 
implementation of a life cycle framework for ITSM. 
ITIL v3 is organized into five core publications, that 
revolve around the service life cycle. These provide best 
practice guidance for an integrated approach to ITSM. 
The five core titles are: 
• Service Strategy 
• Service Design 
• Service Transition 
• Service Operation 
• Continual Service Improvement 

IBM PRM-IT and ITUP may be shown as examples of a 
more “prescriptive” and operational model, however still 
aligned to ITIL: 
• PRM-IT: IBM Process Reference Model for IT: 

PRM-IT is a comprehensive model, covering all of 
the activities under the purview of the office of the 
CIO. In the tightly aligned with ITIL Version 3. 
PRM-IT provides a formal treatment of the more 
conceptual process area of ITSM, which is the 
focus of ITUP, PRM-IT is descriptions in ITIL V3. 

• ITUP: IBM Tivoli Unified Process: 
IBM Tivoli Unified Process (ITUP) provides detailed 
documentation of service management processes 
based on industry best practices. ITUP is a web-
based tool used to implement ITIL-based IBM 
Service Management (ISM). The customizable 
version is called ITUP Composer. ITUP is based on 
the IBM Process Reference Model for IT (PRM-IT), 
which was jointly developed by IBM Global 
Services and Tivoli. 

Note that the differences between IT governance and IT 
management are not always clear. However, although 
there may be a mere thin dotted line separating IT 
governance from IT management, there is a 
fundamental difference between IT governance and IT 
management that goes well beyond theory, which has 
profound implications for the design and effectiveness of 
IT governance in practice. According to Grembergen 



 
 

© Journal of Enterprise Architecture – May 2012  49 

(2004), whereas the domain of IT management focuses 
on the efficient and effective supply of IT services and 
products, and the management of IT operations, IT 
governance faces the dual demand of: 
• Contributing to present business operations and 

performance 
• Transforming and positioning IT for meeting future 

business challenges (Figure 4) 

 
Figure 4: IT Governance and IT Management 

In other words, IT management is focused on the 
effective and efficient internal supply of IT services and 
products and the management of present IT operations. 
IT governance, in turn, is much broader and 
concentrates on performing and transforming IT to meet 
present and future demands of the business (internal 
focus) and business customers (external focus). To 
simplify, for the purposes of this study the term “ITSM” 
will define the set of issues related to management and 
governance of IT, if not differently specified. 

SERVICE-ORIENTED ARCHITECTURE 
As described in the IBM SOA Foundation white paper: 
“... service-orientation is a way of integrating a business as a 
set of linked services.” (High et al. 2005) 

There are a lot of definitions of “Service-Oriented 
Architecture” (see also IBM web site). The Open Group 
(in its TOGAF documentation), for example, proposes a 
more complex definition, in which there is an explicit 
focus on the concept of “architectural style”: 
“The concept of an SOA provides an architectural style that is 
specifically intended to simplify the business and the 
interoperation of different parts of that business. By structuring 
capability as meaningful, granular services as opposed to 
opaque, silo’ed business units, it becomes possible to quickly 
identify functional capabilities of an organization and to avoid 
duplicating similar capabilities across different areas of the 
organization. By standardizing the behavior and interoperation 
of services, it is possible to limit the impacts of change and 
also to understand in advance the likely chain of impacts”. 

IBM proposes also a “constructive” definition that 
includes different points of views, as shown in Figure 5. 

 
Figure 5: SOA Defined from Different Viewpoints 

Business process flexibility through the adoption of 
shared services requires that organizations adopt an 
end-to-end governance model. Based on several 
projects, our experience demonstrates that implementing 
an end-to-end SOA governance model leads to an 
accelerated business outcome (e.g., a new product or 
enhanced capability) and provides benefits such as 
flexibility in sharing that enable it to respond to 
unforeseen events or new lines of businesses or 
applications without having to change the deployed 
service. SOA governance is an extension of IT 
governance in order to develop and manage SOA and 
services life cycle, metadata, and applications within an 
SOA. 
An SOA governance model is simply a framework that 
enables an organization to reach consensus on the 
scope of SOA governance and its definition and use. It 
can be a schematic diagram that represents the 
governing ideas and candidate building blocks for SOA 
governance. Governance models can take different 
forms and provide different views, but the purpose of a 
model is to provide the basis for discussing SOA 
governance. 
The following Figure 6 (taken from Varadan et al. 2008) 
shows a possible tailoring of the IBM SOA Governance 
and Management Model (SGMM), presented here as a 
practical and operational example of a governance 
model for a “Service-Oriented” architecture. 
The SOA governance model provides a useful construct 
for both determining what must be accomplished and for 
illustrating the key components of governance that 
should be considered and evaluated for applicability. 
The model provides an overview of the main SOA 
conceptual elements and relationships that should be 
considered when implementing solutions that adopt 
SOA. Because communication is its main purpose, it is 
more important that the SOA governance model be 
simple, brief, clear, and understandable than 
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comprehensive or accurate in all details. Consequently, 
the diagram of the model uses an informal rich picture 
notation and includes supporting text that explains the 
main concepts of SOA governance. 

 
Figure 6: The IBM SOA Governance Model 

The IBM SOA Governance and Management Method 
(SGMM), is aligned with IBM PRM-IT, and PRM-IT is 
fully aligned with ITIL. So, the IBM SOA Governance 
method is well aligned with ITIL using PRM-IT, to ensure 
that SGMM is fully aligned with industry standards. 
The difference between “governance” and 
“management” is significant also in the SOA context. 
SOA governance is more about the strategic aspects of 
SOA; that is, the definition, communication, 
enforcement, and maintenance of policies, 
organizational structure, roles, and processes needed to 
control the ownership, identification, creation, 
categorization, consumption, and proliferation of 
services. SOA management is more about the tactical 
and operational aspects of the services life cycle and 
SOA. 
Note that the concept of “service” in ITSM is different 
from the “SOA service”. In ITIL (and in ITSM in general) 
a “service” is a means of delivering value to customers 
by facilitating outcomes customers want to achieve 
without the ownership of specific costs and risks. In 
SOA, instead, we can consider these two “levels” of 
service definition (Arsanjani et al. 2008): 
• From a business perspective, a service is a well-

defined, encapsulated, re-usable, business-aligned 
capability. A service operation is the elementary 
part of a service and specifies the associated 
inputs, purpose (function, duty, or obligations), and 
outputs (artifacts, products, outcomes, or 
deliverables). A service is fully defined by a service 
description, a published document or artifact that 

outlines the overall objective of the service and its 
inputs, purpose, outputs, scope, responsibility, 
governance, sustainability (provision period, 
maintenance, and repair), and quality of service 
(QoS) provisioning. 

• From an Information Technology (IT) perspective, a 
service is a discoverable, invocable software 
resource that has a service description and 
interface and is configurable using policies. The 
service description is available for searching, 
binding, and invocation by a service consumer. The 
service description implementation is realized 
through a service provider that delivers quality of 
service (QoS) requirements for the service 
consumer. 

RELATIONSHIPS BETWEEN ENTERPRISE 
ARCHITECTURE AND IT SERVICE MANAGEMENT 
Some articles, white papers, and academic studies are 
available in literature about the interesting relationship 
between the EA and ITSM. Most of these sources 
specifically mention TOGAF as an EA framework and 
ITIL as an ITSM reference model (e.g., Thorn 2007). 
However, applying a principle of abstraction, most of the 
considerations about the relationships between TOGAF 
and ITIL can be applied more generally to the EA and 
ITSM areas. It is important – in this case – to highlight 
that the main ITIL books in scope for this comparison are 
those mainly related to ITSM, namely “Service Support” 
and “Service Delivery”. As mentioned in van Sante et al. 
(2009), in their current versions TOGAF and ITIL appear 
to have entered into each other’s domain. 
The joint adoption of EA and ITSM techniques as closely 
inter-related concepts sometime is presented and 
described in executive guides and studies. For example, 
the United States General Accounting Office describing 
the Information Technology Investment Management (a 
Framework for Assessing and Improving Process 
Maturity) states that the concurrent evaluation and 
development of both IT investment management 
processes – key processes of IT governance – and EA 
can: 
“… greatly increase the chances that an organization’s 
operational and IT environments will be pursued in a way that 
optimizes mission performance”. 

This kind of concept is also exploited, for example, in 
Perko (2008). Generally speaking, however, in 
agreement with Perko, the literature often does not 
emphasize that the concepts are related. 
A common way to look at their domains of interest, and 
their role in the organization as a whole, is depicted in 
Figure 7, which is adapted from Thorn (2007) and 
Radhakrishnan (2008): 
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Figure 7: The Domains and Roles of ITSM and EA within 
an Organization 

This figure shows the dependency between EA 
work/progress and ITSM work/progress. 
Figure 8, which is adapted from Thorn (2007), depicts 
where ITIL and TOGAF can be placed on a continuum, 
from primary business processes to delivering and 
maintaining IT services. 

 
Figure 8: The Scope of ITIL and TOGAF on a Business 
Continuum 

In summary, we can say that the main areas of 
relationship between EA and ITSM, and the key points 
that must be considered, are the following: 
• ITIL (as an example of ITSM) was developed to 

support Service Management and TOGAF (as an 
example of an EA framework) was developed to 
support organizations in the development of EA. 
The focus of ITIL is therefore on services (in the 
ITSM meaning), whereas TOGAF is focused on 
architecture. However, since services have become 
part of fast-changing organizations, the prediction 
of what will be needed tomorrow is of growing 
interest to the people that deliver these services. 

• In general, there is a dependency relationship 
between EA maturity and ITSM maturity. 
Organizations moving up through different in EA 
maturity levels need also to be progressing through 
ITSM maturity levels. 

• EA work tends to focus more on strategic IT issues, 
while ITSM work tends to focus more on 
operational IT issues. 

• There are several benefits to collaboration between 
EA and ITSM teams. Some of the salient benefits 
are: 
o Organizational learning – the two teams can 

learn from each other and thereby have a 
greater impact on their enterprise (both the 
business and IT side of their enterprise). 

o Avoid duplication of effort – you do not want 
both teams to be developing ITSM 

architecture in parallel without being 
cognizant about the other team’s effort. 

o Re-use of documentation and other outputs – 
EA process outputs are useful as ITSM 
process inputs and vice versa. Constant 
communication and collaboration are 
required to exchange information and 
insights. 

o Cross-training between the two teams can 
help with collaboration at a deeper level and 
improvement of morale (keep them excited 
about their jobs). 

o Collaboration via integrated toolsets can help 
in developing and maintaining a consistent 
view of the enterprise processes and services 
(EA) and IT processes and services (ITSM). 

o EA and ITSM Maturity Model planning and 
implementation can happen in a co-ordinated 
and integrated fashion. In other words, the 
target EA and ITSM architecture can be 
planned and implemented with a co-ordinated 
and integrated method. 

• Running IT operations and delivering actual IT 
services are within the scope of ITIL (as 
demonstrated in the Service Operation volume). 
TOGAF does not cover the development and 
maintenance of a run-time environment. How 
services are actually produced and delivered is not 
covered in TOGAF. 

• TOGAF should be considered as being on top of 
ITIL as it covers the product conception life cycle, 
and ITIL as the way product services are managed 
for users and customers. 

• A well developed and documented EA is a very 
valuable basis for ITSM. EA provides an overview 
of the IT infrastructure, software components and 
applications, the support of business processes 
and customer processes, as well as the 
dependencies between these key components. 

RELATIONSHIPS BETWEEN IT SERVICE 
MANAGEMENT AND SERVICE-ORIENTED 
ARCHITECTURE 
It is now well accepted that there are clear synergies 
between the management of IT service delivery and that 
of the SOA life cycle. When IT services (often called IT 
processes), such as incident, problem, and change 
management, are formalized, SOA run-time issues can 
be addressed in a more consistent and efficient manner. 
See, for example, Morgenthal (2010). 
Version 3, the most recent of ITIL, has reorganized the 
framework to support a life cycle view of IT services that 
parallels the life cycle for software development and 
SOA. The result is significant potential synergies 
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between SOA governance and ITIL Version 3 life cycles 
that could codify points of interaction between the teams 
managing SOA and IT infrastructure. 

 
Figure 9: Service Perspectives in ITIL 

Figure 9, which is adapted from the ITIL Service 
Strategy book, states that all services, whether they are 
IT services, business services, or services based on 
Service-Oriented Architecture (SOA), Enterprise 
Services Architecture (ESA), or Enterprise Application 
Integration (EAI), are members of the same family. They 
may differ by granularity (fine versus coarse) or by 
context (technology versus business). They each 
provide a basis for value and require governance, 
delivery, and support. ITSM and BSM (Business Service 
Management) are each perspectives on the same 
concept: service management. 
In summary, we can say that the main areas of 
relationship between ITSM and SOA, and the key points 
that must be considered, are the following: 
• Considering, for example, the SOA governance 

model depicted in Figure 6, the main processes in 
which there are significant elements of overlap with 
ITSM are the following: 
o The Service Delivery process 
o The entire “Service Operation” processes 

group 
• As recommended also in sources such as Baer 

(2008) (but this is only one of several possible 
examples), SOA governance and ITIL have clear 
synergies that can significantly improve the 
effectiveness of managing and governing the SOA 
run-time. See, for example, Keen et al. (2008) for 
some practical examples of SOA run-time 
governance and related IT supporting tools. 

• The convergence of an ITSM approach with SOA is 
that as the loosely-coupled, composable SOA 
services come into play, the service support and 
service delivery processes can manage and 
support them per ITIL guidelines. As a simple 
example, what would the incident management 
process be on a “get currency rate” SOA service 
built using technology such as web services? 

• On the flip side, you can implement ITSM services 
such as DBA support in a more service-oriented 
manner, learning from the concepts of SOA. If you 
think about it, SOA and ITSM are less likely to be 
successful without each other. ITIL can be the glue 
that ties them together. 

• The challenges to implementing SOA and ITIL (with 
or without each other) remain the same. In both 
cases, technology is probably the easy part. The 
biggest challenge is (frequently) the culture change 
required in most organizations. The business must 
begin thinking “services”. 

• There are several guiding principles of SOA that 
are directly served by an effective implementation 
of ITIL. If a set of SOA initiatives is already started, 
usually a set of “SOA principles” was defined, and 
the ITSM framework can be designed to address 
these principles. On the other end, ITIL defines a 
framework of best practice guidance for ITSM, 
which is a framework for the governance of IT, and 
Version 3 of the framework, while developed 
specifically for IT, can be used as a general 
governance strategy for SOA. The IBM SOA 
Governance Model (SGMM), for example, is well 
aligned with ITIL (through the intermediation of the 
PRM-IT model). 

• ITIL services are different from Services-Oriented 
Architecture (SOA) services. The ITIL definition is: 
“A service is a means of delivering value to 
customers by facilitating outcomes customers want 
to achieve without the ownership of specific cost 
and risks” (from the ITIL book “ITIL Service 
Strategy”). The main difference is that an SOA 
service is a software component in SOA. It is not 
the service that a help desk provides when they 
reset your password and it is generally smaller than 
a whole payroll system. ITSM under ITIL, however, 
can provide an appropriate means for providing 
governance for your SOA and for providing the 
operational platform for your SOA. SOA may 
contain more component parts than traditional 
systems and a disciplined approach to configuring, 
operating, and changing these parts is required 
which is exactly what ITIL offers. 
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RELATIONSHIPS BETWEEN ENTERPRISE 
ARCHITECTURE AND SERVICE-ORIENTED 
ARCHITECTURE 
In general, we can view Service-Oriented Architecture 
(SOA) as a subset of EA, as SOA represents an 
architecture style of designing applications architecture, 
whereas EA is concerned with more than that. SOA, 
therefore, is more associated with the Enterprise 
Business Architecture (Business Processes and 
Business Services) and Enterprise Application 
Architecture. See also Ibrahim and Long (2007). 
According to TOGAF, EA provides frameworks, tools, 
and techniques to assist organizations with the 
development and maintenance of their SOAs; see also 
Using TOGAF to Define & Govern SOAs (2011). EA 
becomes a foundation for service-orienting an 
organization, because it links stakeholders together, 
ensuring that the needs of each stakeholder community 
are met and that each stakeholder community is aware 
of appropriate context. This linkage is the foundation for 
interoperability and re-use. 
In general, there are some different kinds of 
relationships that can be described speaking about EA 
and SOA (or SOA governance) in an enterprise context: 
• EA principles and SOA governance principles 
• EA governance processes and SOA governance 

processes (and relationships between EA 
metrics/KPIs and SOA governance metrics/KPIs) 

• EA governance roles and SOA governance roles 
(SOA Center of Excellence – CoE) 

• SOA elements in the applications and Architectural 
Building Blocks (ABB) defined in the EA Overview 
Diagram are logically linked with the SOA 
governance initiatives in scope, and are managed 
using the SOA governance service life cycle 
processes 

• Confluence of EA transition initiatives with SOA 
governance transition plan (if developed) 

 
Figure 10: EA Principles and SOA Governance Principles 

Practical experience shows that there are some 
interesting relationships between EA initiatives and SOA 
initiatives in terms of guiding (driving) principles and 
related implications, as depicted in Figure 10. 
According to Ibrahim and Long (2007), the most obvious 
potential problems that an enterprise may encounter if 
they develop SOA and EA governance in isolation 
include: 
• Potential overlap between the responsibilities of the 

Enterprise Architect and the SOA CoE lead. This 
overlap in responsibilities may cause confusion and 
friction between the two leads that ultimately might 
impede the success of both EA and SOA. 

• Competition between SOA and EA for the same 
business resources, especially business subject 
matter experts. This can lead to less contribution by 
these experts to the activities of one or both. 

• Potential for making contradicting architectural 
decisions that affect the whole enterprise. With 
both efforts for SOA and EA progressing in 
isolation, it is likely that some of the decisions 
made by one or the other could cause further 
confusion among those who are relying on the 
outcome to guide their decisions. 

These potential issues need to be considered in the 
planning and definition phases of a joint EA/SOA 
governance approach. 
In summary, we can say that the main areas of 
relationship between EA and SOA, and the key points 
that must be considered, are the following; see also 
Ibrahim and Long (2007): 
• The SOA principles are “contained” in the EA 

principles set, but the SOA principles set is typically 
“expanded” in alignment with the SOA design 
guidelines and patterns. 

• From the governance processes point of view, 
usually the SOA governance processes are 
specialized instances of the corresponding EA 
management processes, when SOA concepts are 
involved. 

• SOA addresses only a subset of EA domains. 
• SOA infrastructure (ESB) should be an enterprise 

asset. 
• Modern EA frameworks like TOGAF or the IBM 

Enterprise Architecture Consulting Method are 
already well suited for the adoption of SOA as they 
take a service-centric approach to developing their 
architecture domains, also describing additional 
meta-model entities that the architect should 
consider when developing SOAs. 
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PART 2 OF THE ARTICLE 
The second part of the article will analyze the “complete” 
relationships between EA, ITSM, and SOA, and a 
section of Conclusions and Further Research will be 
able to provide ideas and thoughts for further research 
and investigation on these so strongly interconnected 
and interesting topics. 
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Article 
Making use of a Target Technical Architecture to Support Acquisition Business 
Decisions 
By Russell S. Boyd and Brian Boynton 

Abstract 
Enterprise Architecture (EA) documents current conditions, future visions, and the transition plan between them. It 
pertains to and encompasses one or all of the following: programs, offices, segments, solutions, departments, lines of 
business, and agencies. IT Acquisition Management (ITAM) includes the set of tasks required to accomplish the directed 
and funded efforts to provide a new, improved, or continuing information system or services capability to satisfy a 
business need. Thus, an EA contains business operation information for decision support and communication and informs 
decision-makers about what technology to acquire and when. This article illustrates how a technical architecture can both 
provide a clear picture of the technical goals that lie ahead for the enterprise, as well as providing decision support to 
selecting and acquiring a product that will help satisfy the organizational requirements and scheduling needs. 
Keywords 
Enterprise Architecture, Technical Architecture, Acquisitions, DoD Architecture Framework 
 

INTRODUCTION 
The federal government spends approximately $80 
billion annually in IT. Early engagement of Enterprise 
Architecture (EA) in strategic planning processes and 
development of robust system architectures are central 
to the approach to effective IT. Stronger interventions 
early in project planning are needed to give enterprises a 
modern, interconnected, responsive IT environment, 
which will support improved business processes and 
decision-making (FY 2011 President’s Budget). 
In December 2010, US Chief Information Officer Vivek 
Kundra unveiled a 25-point implementation plan to 
reform federal IT funding, acquisition, and management. 
This program sets new priorities and redefines old ones, 
from tracking and demonstrating performance, to 
assigning accountability, and transforming how federal 
IT systems are designed, procured, implemented, and 
modernized. 
Central to this redefinition is a shift from policymaking 
and maintenance of IT infrastructure towards greater 
responsibility for financial and performance results. For 
too long, agencies tolerated failing IT projects, with 
ballooning costs and diminishing prospects for success. 
The new memos and the 25-point plan require CIOs to 
step up to the plate in terms of portfolio management, 
identify unmet needs, and turnaround, or terminate, at 
least one-third of many poorly performing projects in 
their agency portfolio within the next 18 months. A key 
methodology to accomplishing these tasks will likely be 
EA. 

IT ACQUISITION MANAGEMENT PHASES 
EA and ITAM are specific efforts that should be tightly 
integrated within an organization. The first step in a 
closer, more mutually beneficial relationship between 
them is to identify the points at which the two efforts’ 
business processes overlap, also known as “touch 
points”. It is at these touch points: Identify and Refine 
Requirements, Prepare the Acquisition Baseline, and 
Plan and Manage the Contract, that EA and ITAM 
should endeavor to provide that their processes and 
results align with each other. Better alignment of and 
communication between ITAM and EA at these touch 
points can help reduce IT functional duplication, improve 
IT resource interoperability, and achieve greater benefits 
(Boyd et al. 2010). 
Prepare[ing] the acquisition baseline phase should 
consist of four activities: Understanding the Business, 
Operational Analysis, System Analysis, and Data 
Storage Requirements. The Plan and Manage the 
Contract phase should consist of two activities: 
Assessing Technical Program Status and Plan the 
Acquisition. 

PREPARE THE ACQUISITION BASELINE PHASE 
Figure 1 illustrates an approach leveraging the DoDAF 
v2.0 views that were deemed generally relevant towards 
making a decision on an actual technical solution. 
In the first activity, “Understanding the Business”, the 
Event-Trace Description, or business flow sequence 
diagrams, are used to illustrate the business operations 
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associated with the system to be applied as a suite of 
processes, and therefore includes significant data 
exchange and operational role information to be 
consistently applied in subsequent architecture artifacts. 
The other requisite view in understanding the business is 
the Organizational Relationships Chart, which consists 
of a hierarchical diagram of organizations or 
stakeholders that are relevant in the solution decision. 
Resources that have a stake in the solution to be 
acquired should be included relationally in this chart to 
establish a view of the players involved in the 
acquisition, as well as to later feed into the Portfolio 
Management view established in the scheduling phase 
of the architecture. 

 
Figure 1: Prepare the Acquisition Baseline Phase Process 
(Deloitte Consulting LLP) 

In the “Operational Analysis” activity, the Operational 
Activity Model is the centerpiece of any type of 
architecture used for any purpose. Conventionally, this 
view is completed within the integrated computer-aided 
manufacturing Definition-0 (IDEF0) format. It is this view 
that can primarily provide a wealth of information to be 
used in obtaining activity sequencing information, and, 
secondarily, it can tie in system support, as well as 
information exchange with each of these sequenced 
activities. Costing information can also be derived from 
this view by extension. In the context of this framework, 
the Operational Activity Model feeds data exchange 
information to the Conceptual Data Model, operational 
information to the Operational Resource Flow 
Description, and Systems, Mechanisms in the IDEF0, 
information to the Systems Interface Description. The 
Operational Resource Flow Description is instrumental in 
the general operational analysis activity, as it graphically 
illustrates both the major operations that are relevant to 
the system to be acquired, and the interaction between 
those operations. Lastly in this section, the Operational 
Resource Flow Matrix serves to enumerate the 
exchange of resources between these operations in a 
tabular format. 

The “System Analysis” activity involves graphical 
depiction of system interfaces along with their respective 
technical standards and protocols, functions, and 
system-based resource exchanges. The Systems 
Interface Description is a graphical depiction of the 
relevant systems, organized into logical groups with 
respect to their general function, along with the system 
interconnection information provided via interfaces. 
These individual interfaces can represent a myriad of 
resources exchanged between the two systems. The 
informational breakdown of the interfaces into their 
respective resource exchanges is provided in the 
System Resource Flow Matrix. The Systems Resource 
Flow Description depicts the same systems with the 
intent to illustrate the various means of inter-
communication, by logically organizing the systems 
based on their communication type. Information 
Assurance-based information (placement of firewalls, 
web servers, etc.) can also be included in this Resource 
Flow Description view, as well as communication 
protocol information which labels the lines of system 
interconnection. The Systems Functionality Description 
is the behavioral counterpart to the System Interface 
Description, and stands out for its capacity to provide 
functional requirements to be acquired for the system. 
This is facilitated upon completion of the Systems 
Functionality Description and this view establishes an 
overall picture of the functions currently carried out in the 
enterprise, including both human functions and those of 
systems. The Operational Activity to Systems Function 
Traceability Matrix is an exemplary tool for 
organizational analysis as it matches system functions to 
operational activities. This serves to further elicit 
functional requirements once operational activities 
unmatched with systems functions are recognized. It is 
also used in order to recognize needed efficiencies once 
the systems functions that do not tie in with operational 
activities are discovered. 
The “Data Storage Requirements” activity can provide 
an early opportunity to acquire more detail pertaining to 
the functional requirements, and in this case related to 
storage, thereby providing more costing information to 
support acquisition decisions. The Conceptual Data 
Model can be derived from both the Operational Activity 
Model, as well as Business Process Model exchanges 
and data objects, respectively. The Logical Data Model 
is used to add additional attribute and cardinality detail in 
and amongst the data entities to provide more detail to 
the storage requirements. 

PLAN AND MANAGE THE CONTRACT 
The primary purpose of a solicitation package is to tell 
prospective vendors what is needed. The Plan and 
Manage the Contract phase deals with looking forward 
into the acquisition for planning purposes, as well as 

 

 

Prepare the Acquisition Baseline Phase 

Understand the Business 

Operational Analysis

System Analysis

Data Storage Requirements 

Business Process 
Modeling 

Organizational 
Relations Chart 

Operational 
Activities Model 

Operational 
Resource Flow 

Matrix Operations Graphical Resource Exchange

Operational 
Activities Model 

Operational 
Resource Flow 

Matrix 

System Resource 

System Functionality 

Conceptual Data 
Model 

Logical Data 
Model 

 

 

  System Resource 



 
 

58  © Journal of Enterprise Architecture – May 2012 

establishing desired capabilities for the new system, 
which is intended to bring improvements to the function 
of the organization as a whole. Figure 2 illustrates the 
activities and the architecture products needed to assist 
with the planning and decision process. 

 
Figure 2: Plan and Manage the Contract Activities and 
Process (Deloitte Consulting LLP) 

The first activity is termed “Assess Program Technical 
Status”, and seeks to establish the current interests in 
future capabilities to be developed, as well as to 
organize project efforts to fall in line with the end-goal 
acquisition. To that end, the Project Portfolio 
Relationships view draws on organizational information 
from the Organizational Relations Chart to provide a 
hierarchical view of the projects within the organization 
in this acquisition effort that would be required to deliver 
services, systems, or systems of systems. This view also 
offers information on how these services can be 
integrated into an acquisition program. The main 
purpose here is to develop a view that provides the 
means to analyze the main dependencies between the 
different acquisition elements of an enterprise. The 
Vision identifies the goals in an organization, and may 
be formatted textually to provide descriptions of the 
overarching objectives of the transformation in which the 
organization is currently engaged. Significant information 
on these goals can be drawn from the previously 
composed Project Portfolio Relationships. Both the 
Capability Taxonomy and Capability Dependencies draw 
information from the Vision. The Capability Taxonomy 
takes the information and, from this, provides more detail 
that can be used to assist with User Requirements and 
Gap Analysis efforts. Also, in the Capability Taxonomy, 
suitable quantitative attributes and measures for each 
specific capability need to be included, such as the rate 
of data transfer, and the increase in employee 
productivity, etc. The Capability Dependencies describe 
the dependencies between planned capabilities, as they 
are grouped logically with respect to their project 

affiliation. The objective is to identify these 
dependencies so as to have a detailed impact analysis 
available for the consideration of acquisition options. 
In the last activity, “Plan the Acquisition”, the Capability 
Phasing view draws on both the Project Portfolio 
Relationships and the Capability Dependencies for its 
content. The Capability Phasing view should be 
designed to present capabilities in sequence with the 
phases of the business capability life cycle, and should 
be composed in an iterative fashion drawing on the 
content of the development of Project Timelines in 
separate stages. The Capability to Organizational 
Development Mapping is intended to be worked on only 
after the requirements documentation has been 
completed, and is therefore not part of this architecture 
framework process, but is rather the end result of 
following this process. It provides a more detailed 
dependency analysis than is possible using the 
Capability Phasing view, as it draws on content from the 
Systems Interface Description, Capability Taxonomy, 
and the Organizational Relations Chart as well. As 
stated in the DoDAF V2.02 journal, the Capability to 
Organizational Development Mapping was developed to 
serve as a summary of the delivery schedules per 
capabilities. It lends itself to be used as an informative 
view for program stakeholders to help obtain clear 
insight into the acquisition schedule once the 
requirements have been established. 

CONCLUSION 
In summary of the approach presented in this proposed 
decision support tool based on EA, the Prepare the 
Acquisition Baseline Phase in Figure 1 refers to the as-is 
operational and systems analysis of the organizational 
enterprise, and the Plan and Manage the Contract 
Phase in Figure 2 illustrates the to-be project schedules, 
future capabilities, and goals of the organization, based 
on acquisition of the new technology. It is asserted that 
as-is Systems, Operational, and Data and Information 
Viewpoints should be modeled in order to have a firm 
grasp on the current technical status within the 
organization’s IT. This is leveraged to produce 
information used for requirements development, 
scheduling, technical performance, and cost estimates. 
The Plan and Manage the Contract Phase uses EA 
views lighter in implementation detail, as the intention of 
this phase is to provide to-be diagram information in a 
relatively short timeframe. During the initial phase of an 
acquisition for which this framework is intended, 
significant technical detail like that provided with 
Systems views, for example, is not available, Therefore, 
Capability and Project views are used for these planning 
purposes. The Project Portfolio Relationships view is a 
grey area in terms of to-be and as-is content, because 
the current state of programs within the organization of 
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interest determines whether or not it contains current or 
future IT acquisition information. This view is a seminal 
representation of the general purpose of this tool, as it 
provides information regarding which projects have to be 
initiated, managed, or altered, in order to accommodate 
the acquisition of the technology of interest. From there, 
future capabilities and timelines within the enterprise are 
drawn out to develop an effective plan of execution that 
can provide the necessary credibility for any information 
system acquisition initiative. 
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Article 
An Enterprise Framework for Operationally Effective System of Systems Design 
By Joseph Bobinis and Thomas E. Herald, Jr. 

Abstract 
This article proposes a transformation of traditional engineering design methods for Enabling System Design from 
“influence” to “synthesis” through an enterprise focus of both the primary system functionality as well as the required 
enabling systems, concurrently during design. An architectural transformation is required to improve the affordable, full life 
cycle operational effectiveness of customer solutions. Challenged is the notion of the primary and enabling support 
systems as separate in achieving enterprise operational effectiveness. Enterprise-level, integrated requirements and trade 
studies drive optimal user performance while still embracing the independent development of each system. This work 
proposes that operational effectiveness can be enhanced through leverage of an enterprise framework of primary and 
enabling systems entitled: Systems of Systems – System Design for Operational Effectiveness (SOS-SDOE). The initial 
driver of this research began with improving the Department of Defense (DoD) acquisition and sustainment of complex 
and network-centric systems. The description of traditional approaches to design are framed by industrial and commercial 
methods, the International Council on Systems Engineering methods, and the recent evolution for sustainment 
represented by the System Design and Operational Effectiveness (SDOE) model from military and academic literature. 
The framework proposes performing a System of Systems (SOS) trade-space analysis as a logical extension of proven 
traditional methods. To convey this message, a soft system analysis, using systemigram methods developed by Dr. John 
Boardman, is implemented to examine the transition from the traditional practices to address customer and user needs 
with SOS-SDOE. The SOS-SDOE enterprise framework emerges from expanding the system design boundary to capture 
the causal relationships, which are relevant to system operational effectiveness. There is a shared contribution of primary 
and enabling systems and, in the framework, creates a more complete trade space that facilitates improved long-term 
user effectiveness. The SOS-SDOE architectural framework embraces and captures the emergent system behaviors of 
the combined enterprise in addition to the traditional behaviors of the independent systems. In an attempt to address the 
historically persistent problem of measuring and improving operational effectiveness, this approach embraces the 
fundamentals of an enterprise system framework: 
• Structured and explicit relational views, through the use of systemigram representations, which provide an accepted 

methodology for communicating information about the relationships, which are relevant to the architectural objective 
of managing the causal mechanisms which effect operational outcomes of an enterprise 

• Explicit methods and trade space definitions which enable the system design discipline to gather and organize the 
data and construct the design solution in ways that help ensure integrity, accuracy, and completeness of the design 
over its life cycle 

• Abstracting of empirical and heuristic phenomena (system behaviors) in support of the method and as a utility 
verification of the framework. 

Keywords 
Enterprise Framework, System of Systems, System Design, Operational Effectiveness, Affordability, Sustainment 
 

HISTORICAL PRECEDENCE DEPARTMENT OF 
DEFENSE (DOD) SYSTEMS 
The need for a more integrated approach to the design 
of enabling systems [Markeset and Kumar 2003] 
concurrently with the primary systems is best 
represented by the complex systems developed for the 
DoD market, and a key indicator that a history of 
designing weapons systems and their support systems 
separately has been insufficient to meet war fighter and 
taxpayer needs. 

“This practice of considering logistic support “after the fact” has 
been costly – with the prime equipment lacking in the design 
for supportability, and the various elements of support not 
being compatible with the prime equipment or each other. … In 
essence, improper attention to logistics has been predominant 
in the past … and not well integrated in the development 
process.” [Blanchard 1986] 

In 2003 the United States Government Accounting Office 
(GAO) reported the outcomes of six major acquisition 
programs (systems), which produced these findings: 
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“DoD is spending more on operating and support costs for its 
weapon systems than it planned. We found three primary 
reasons for the high cost of operating and supporting DoD 
fielded weapon systems. These were (1) little to no attention to 
the trade-offs between readiness goals and the cost of 
achieving them when setting the key parameters for weapons 
systems; (2) the use of immature technologies during product 
development and delays in acquiring knowledge about the 
design and its reliability until late in development, or in some 
cases, production; and (3) insufficient data on the operations 
and maintenance costs and actions for fielded systems that 
would allow improvements in products currently in 
development.” [GAO 2003a] 

The problems identified by the GAO imply an overall lack 
of integration, and a history of designing primary and 
enabling systems as independent systems. Instead of 
treating these functions as “parts” of a whole, the 
relationship is viewed, during the design phase, as 
external interfaces between systems. As such, primary 
and enabling systems are to be designed in a linear 
fashion where the performance attributes of the primary 
system is the objective and outcome during the design 
phase. As an external system, the support system is 
often designed after the primary system conceptual 
design is complete. The problem is further exacerbated 
by the current acquisition business model by often 
including the enabling system requirements as non-
performance requirements, and typically not included in 
the “A Specification”, but only referenced in the 
Statement of Work. 
For those systems that are complex, emergent 
behaviors have an even greater negative impact on 
operational performance and life cycle cost. The 
inevitable result for the DoD at the enterprise level is: 
“DoD should consider each of these recommendations as parts 
of a whole solution for its “death spiral” – that is, the inability to 
modernize its forces because the cost to operate and maintain 
unreliable weapons systems at needed readiness rates 
constantly impinges on its modernization budget.” 
[GAO 2003b] 

In an ongoing response, academia, industry, and the 
military have addressed this problem through the 
creation and adaptation of a more encompassing 
framework for System Operation Effectiveness (SOE) as 
illustrated in Figure 1 [DAU 2003]. The framework 
expansion includes a more complete accounting of 
variables which contribute to operational effectiveness 
and system functional behaviors. SOE extends the 
traditional design target of Initial Operational Capability 
(IOC) during the design phase to embrace the complete 
life cycle of the system, beyond the deployment phase 
into and throughout the complete operational and 
support phases of the system life cycle [Gallois and 
Verma 2001a]. 

Through expansion of the initial performance design to 
one of operational effectiveness, the System Design and 
Operational Effectiveness (SDOE) perspective 
represents the full life cycle of the system, and as a 
result SDOE has effectively shown the causal 
relationships of primary and enabling system attributes 
as they contribute to overall system operational 
effectiveness. The challenge that remains is the 
illumination of these cause and effect relationships and 
the sufficiency to guarantee the design integration of 
primary and enabling systems. 

 
Figure 1: Systems Operational Effectiveness (SOE) 
[DAU 2003] 
To summarize the GAO findings, the emergent problems 
have been: 
• Engineering and acquisition cycles are too long and 

focused on unique attributes of the system 
requirements. 

• Engineering solutions are product-focused rather 
than capability-focused and the need for effects-
based requirements. 

• There is minimal re-use of engineering solutions 
across the services or even within the services 
domain. 

• There are minimal incentives for industry to 
manage and evolve their systems after IOC. 

• There is a disregard for Total Cost of Ownership 
(TCO) during acquisition as a measure of mission 
affordability. 

Perhaps DoD 5000.2 and spiral engineering models, if 
implemented, will address this deficiency at least in the 
primary systems, Performance-Based Life Cycle 
Management (PBLCM)-driven methods for enabling 
systems. A set of possible solutions that address the 
findings is: 
• A need for effects or behavior-based engineering 

frameworks 
• A need to leverage existing technologies in novel 

ways to meet unique requirements first, unique 
design to address performance gaps 

• The ability to manage and evolve systems 
throughout their complete life cycle [Buckingham 
and Kratz, 2010] 
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Managing and evolving systems over long life cycles 
(military or commercial systems) involves many derived 
support-oriented requirements. Some of the more 
relevant requirements are: 
• Business and contractual vehicles for complete life 

cycle management of systems 
• Design perspective which assumes the system will 

realize performance deterioration based on 
environmental influences, new uses, emergent 
requirements, and disabling system causes 

• Sub-system and component life cycle differences 
require a technology management plan 

• Feedback functions and measurement of system 
behaviors with processes to address emergence 
(life cycle control systems) 

• A method to inductively translate system behaviors 
into actionable engineering processes (adaptive 
engineering) 

Synthesis of Primary with Enabling Systems 

“Systems thinking for too long has been preoccupied with 
interior design, with the parts and their relationships. 
Meanwhile, exterior Design, the context for the whole and all 
that this means ... has been sadly neglected or reduced to 
statements that determine the system’s interior design.” 
[Goode and Marchol 1957; Boardman and Sauser 2006a] 

Both conceptually and historically, the need for further 
integration of the primary system and its enabling 
systems has remained a persistent problem. Whatever 
approach is taken from this point forward, it must 
facilitate the following: 
• Account for all the predominate variables which 

impact operational performance of the system 
• Account for observation, measurement, and control 

of those variables 
• Provide a framework to place those variables into a 

trade space for an optimum design 
• Demonstrate improved design outcomes of the new 

framework (utility) 
• The framework should represent reality as closely 

as possible while allowing for abstraction to the 
extent that it is efficient and produces the outcomes 
required 

“For a model to be a vehicle for extending understanding it 
must have form, it must have function, and – even if it is wrong 
(whatever that means) it must be useful. For these reasons, so 
must a system have form, function, and utility, at least for it to 
be a model.” [Boardman and Sauser 2008a]. 

Any solution chosen begs for a comparison, a 
comparison between two major sets of phenomenon; 
firstly, current engineering models for sustaining systems 
and how they are implemented and, secondly, the reality 

of how fielded systems actually behave. Given the five 
objectives for further integration of the primary system 
and its enabling functions, two obvious approaches 
emerge by which to integrate them. The first would be a 
framework that accounts for primary and enabling 
system functions and the associated variables within a 
single “system”. The second would be to account for 
primary and enabling system functions, as functions of 
separate systems, but to create a “system of systems 
framework”. 

Attempts at a System Approach for Integration of Primary 
and Enabling Systems 

The findings of the GAO report previously cited were 
only partially accepted by the acquisition community. 
The rationale provided that enabling system functions 
already are equal in importance to other non-Key 
Performance Parameters (non-KPP); that current 
acquisition programs already include requirements for 
reliability; and that current programs encourage system 
design trades throughout the system development [GAO 
2003c]. In other words, there still remains a clear 
distinction between the primary system development, as 
a set of performance-only objectives, with little 
understanding of cause and effect relationships between 
primary system performance attributes and enabling 
system attributes (often except for reliability). Also 
needed is a reinforcement that an acquisition program 
must be concerned with Fielded Operational Capability 
(FOC) as a system development framework versus IOC. 
Conceptually, Blanchard reinforced in his 5th Edition of 
Logistics Engineering and Management [Blanchard 
1998] that the prevailing practice has been that enabling 
systems are designed after the fact, and the need for 
further integration of primary and enabling systems into 
a single system SOI in the form of his updated Systems 
Engineering “V” diagram as depicted in Figure 2. 
As Blanchard’s systems life cycle V diagram illustrates, 
the goal of system design is operational effectiveness; 
and through the V has integrated at a very high level the 
synthesis of primary with enabling systems. At the 
bottom of Blanchard’s V is the production and 
deployment of both primary and enabling capabilities 
both contributing to system operational performance. 
Note also that they are recursive throughout the 
complete life cycle of the system, as indicated by the 
depicted feedback loops. This view only lacks one 
additional and necessary perspective: affordable delivery 
of holistic system of systems mission capability. 
Should Blanchard’s V have been broadly adopted and 
practiced in the Systems Engineering community since 
he proposed it in 1998? Yes, of course. However, the 
operational reality is that the primary and enabling 
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systems are indeed separate systems, with autonomous 
capabilities, but uniquely required by each other to 
perform the mission objectives they were designed for. 
The primary and enabling system relationship has 
properties of both “systems” and “system of systems”. 
These properties are functionally dependent from an 
operational perspective, but also functionally 
independent from how they are developed, managed, 
and governed in the real world. 

 
Figure 2: Blanchard’s Top-down/Bottom-up System Life 
Cycle “V” [Blanchard 1998] 

“System of Systems” Approach to the Integration of 
Primary and Enabling Systems 

A framework must be developed which embraces the 
integration of primary with enabling systems functionally 
but ontologically independently that accounts for the 
following: 
• A framework that accounts for all the relevant 

variables (per the SDOE model) for operational 
performance of the system. This includes both 
primary and enabling system attributes and their 
relationships mapped and traded within an SOS 
boundary. 

• Account for observation, measurement, and control 
of the relevant SDOE variables. Through 
integration, the SOS should consider causal and 
emergent behaviors with the understanding that 
designers cannot a priori account for all emergent 
behaviors when previously autonomous systems 
are integrated. 

• Provide a conceptual framework for understanding 
those variables in order to trade them off for an 
optimum design through a trade space that is 
expanded and made robust. Through the 

integration, enabling systems by their very nature 
address the complete life cycle of the system, and 
embrace the need for a temporal perspective of all 
system designs. 

• Demonstrate improved design outcomes of the new 
framework (utility). 

• Articulate and validate the expanded SOS-SDOE 
framework through heuristic data. 

As an evolutionary extension to the current SDOE model 
and Blanchard’s work, provided is the SOS-SDOE Meta 
“V” Framework (Figure 3), which maintains on each side 
of the “V” the primary system design and the enabling 
system design. At the bottom of the Meta-V is Initial 
Operational Capability (IOC), as the starting point for 
effects-based verification of system operational 
effectiveness while embracing the need for continuous 
and adaptive engineering. 

Affordability and Economic Value of Systems as an 
Emergent Need for the SOS-SDOE Framework 

“A third property of an elegant design is that it is efficient; it 
produces the desired result for what is thought to be a lesser 
expenditure of resources than competing alternatives. But how 
is this to be evaluated? Design studies conducted for the 
purpose of selecting a preferred system concept from among a 
set of alternatives are notoriously poor in regard to their ability 
to predict cost, schedule, and performance for a finished 
system. The system engineering community’s ability to 
differentiate between and among competing designs, based 
upon such cost, schedule, and performance predictions, is 
even poorer.” [Griffin, 2010] 

Affordability, simply stated; is improved by decreasing 
cost and increasing operational value to customers 
throughout the life cycle of any system or enterprise. 
Cost and value improvement also involve concepts of 
system idealization, cost of failure, and continuous 
integration and optimization. 
Improved collaboration on program teams and with 
customers, suppliers, and other product development 
stakeholders is essential to define any solution for the 
design for affordability approach. This is consistent with 
the primary principle of Robust Engineering as defined 
by Taguchi: 
“In every engineered system, there exists some form of perfect 
or ideal relationship between input to the system and the 
output. Robust Engineering seeks to attain that ideal state, 
referred to as the design’s ideal function. … Achieving 
efficiency in this transformation of energy represents the 
strategic thinking supporting the ideal function concept.” 
[Fowlkes and Creveling 1954] 

Any variance from ideal function results in loss of 
economic value to the designer, manufacturer, as well 
as to the consumer. 
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Figure 3: SOS-SDOE Framework Meta-V 

 
Figure 4: Operational Effectiveness Affordability Framework 
First public disclosure SCEA Conference 2010 via INCOSE AFFWG MISSION (Terry Mitchell, Joe Bobinis, Ed Dean, and Paul Tuttle. 
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Ongoing (evolutionary) operational performance is 
seldom a design target, which could facilitate setting up 
a measurable framework to determine whether the 
design has achieved operationally effective output 
targets, which would lead to a characterization of the 
SOS-SDOE as a set of inter-related performance 
attributes. This is the outcome desired by SDOE. The 
emergent SOS-SDOE must be applicable to acquisition 
systems (design) and fielded systems. The only 
variables that would change are not the variables 
themselves but their origin, as the difference between 
“predictive” data based on design versus “empirical” data 
based on actual systems behavior. The problem is, often 
fielded systems may not be monitored for their behavior 
since there are typically no explicit requirements for 
continuous improvement of cost, behavior, or capability 
evolution. Dynamic system models promote primary 
system trade-offs for automation with enabling system 
functions (often in an attempt to reduce manning 
requirements) often leading to increased primary system 
functional automation. Typically these trades increase 
procurement cost but reduce Total Cost of Ownership 
(TCO). When viewed from only a Design to Cost (DTC) 
perspective they are often rejected. 
One of the best examples, through synthesis of primary 
and enabling system analysis for affordability with 
demonstrated results, is the product re-design in the 
commercial market for inkjet printers. Embodied in 
Kodak’s claim that they have “changed the rules” in the 
industry to ensure consumers can affordably print what 
they want. How could they make this claim? They 
quantified printer affordability as the function of “cost per 
printed page” (capability). The rules they changed were 
to measure printer affordability as cost of capability 
versus printer acquisition cost. What was the design 
revolution? Simply re-allocating the print head function 
from the enabling system (print cartridge, as a 
consumable) to the primary system (the printer). The 
result was a print cost per page reduction of 50% over 
previous designs and their competitor’s product offering. 
The enabler for this design revolution was not a 
disruptive technology, but an integrated perspective of 
the primary with enabling systems as a single system of 
systems, and TCO as a system effectiveness measure 
[Kodak 2007]. 
What may be most interesting regarding this example is 
that the improved system affordability results from 
transferring functions from the enabling system to the 
primary system. This is consistent with one of the 
innovative strategies for improved operational 
performance that emerged from the SDOE design 
method, Maintenance Free Operational Periods (MFOP). 
The design goal of MFOP, given a well defined 
operational assessment, is to eliminate planned and 

corrective maintenance for the primary system during its 
operational period, thus eliminating its reliance on the 
enabling system to produce its functions. 
This perspective leads to an emergent behavior and is a 
useful design principle for the relationship between 
primary and enabling systems. One of the major design 
goals of SOS-SDOE is to increase the autonomy of the 
primary system from the enabling system to improve 
system operational performance and affordability 
throughout the system life cycle. 
Over the complete life cycle of the system it could be 
argued that the trade study of the functional 
contributions between primary and enabling systems 
must consider the ongoing evolution required by the 
disabling systems from the environment. There is a non-
linear perspective and is an attempt to increase system 
operational effectiveness while minimizing TCO inherent 
in the proposed SOS framework. An optimum affordable 
solution, throughout the life cycle, can be different at any 
point in time between the SOS and the environment and, 
hence, forces the engineer to take an adaptive 
perspective as an iterative control loop problem through 
the life cycle. See Figure 4. 

SOFT SYSTEMS ANALYSIS AND RESULTANT 
ARCHITECTURAL VIEWS 
This section will illustrate how the trading of the 
functional contributions between primary and enabling 
systems benefits the ability to facilitate the ongoing 
evolution of systems, as necessitated by the disabling 
systems (causes of functional variance) of the 
environment on systems. Embedded in this perspective 
is a non-linearity in thinking which has a design goal to 
increase system operational effectiveness while 
minimizing TCO, also accounting for non-orthogonal 
forces created by the environment (uncertainty). With the 
understanding that any optimum and affordable design 
solution, throughout the life cycle of a system, could be 
different, at any point in that life cycle. Embraced is an 
adaptive perspective, which sees the designer’s role in 
this uncertainty as an engineering control loop problem. 

Soft Systems Analysis for the Definition of the SOS-SDOE 
Framework 

“Perspectives are representations of an individual’s truths 
based on their knowledge of the world, and we use multiple 
forms to contextualize and communicate these perspectives. ... 
In engineering, science, and management we often use 
diagrams as graphical means to describe what our 
perspectives should look like and how they could be brought 
into existence. But, these diagrams are not always viewed as 
systems themselves and thus are not always created with 
those principles in mind.” [Sauser et. al. 2011] 
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The SOS–SDOE Framework must be able to provide the 
ability to effectively manage and evolve systems over 
long life cycles (DoD systems). The derived 
requirements focused on in this section are as follows: 
• Design perspective which assumes that the system 

will change based on environmental influences, 
new uses, and disabling system induced 
performance deterioration 

• Ccauses of system, sub-system, and component 
(part) life cycle differences (technology 
management) 

• Feedback functions and measurement of system 
behaviors with processes to address emergence 
(life cycle control systems) 

• A method to inductively translate system behaviors 
into actionable engineering processes (adaptive 
engineering) 

These derived requirements for this analysis maintain 
that these objectives can be more efficiently 
accomplished through the synthesis of primary and 
enabling systems in a single SOS. 
One of the assumptions used in this analysis is that 
given two systems, which produce similar output 
capabilities, it will be the “non-performance attributes” of 
those systems, which often differentiate system “value” 
to its stakeholders. Since the development of initial 
system performance capability is not the principal 
concern for the problem space of this analysis, it shall be 
eliminated with the associated complexity of the details 
for that part of the analysis. The framework is primarily 
concerned with operational attributes of systems which 
determine their value and effectiveness over time, 
typically expressed as the “system’s -ilities”. 
These attributes are properties of the system as a whole, 
and as such represent the salient features of the system 
and are measures of the ability of the system to deliver 
the capabilities it was designed for over time. 
“System integration, and its derivatives across the life cycle, 
require additional discipline and a long-term perspective during 
the systems engineering and design phase. This approach 
includes explicit consideration of issues such as system 
reliability, maintainability, and supportability to address 
activities pertaining to system operation, maintenance, and 
logistics. There is also a need to address real-world realities 
pertaining to changing requirements and customer 
expectations, changing technologies, and evolving standards 
and regulations.” (See Figure 5) [Gallois and Verma 2001b] 

Problem Space as Defined by SOS Operational 
Effectiveness Mainstay 

The systemigram is a model; which in contrast to more 
traditional Systems Engineering models, is an attempt to 
frame and highlight multiple perspectives and elucidate 

the key issues for debate and analysis that exist in every 
problem space. It allows the problem stakeholders to 
conceptualize the problem in its meta-space while 
allowing iterative deconstruction of the problem … in a 
sense, treating the problem space as an emergent 
phenomenon rather than a self-contained geometrical 
problem [Boardman and Sauser 2008b]. 

 
Figure 5: Cause and Effect System Design and Operations 
and Sustainment [Gallois and Verma 2001b] 

The systemigram intent is to serve as both an analysis 
and communication tool, promoting a process of learning 
and discovery. The following systemigram rules have 
been used in the analysis of the causes and systemic 
issues involved in the SOS-SDOE integration 
framework. It provides a storyboard of the problem 
space enabling an emergence of multiple perspectives, 
and a promise for future exploration. 
• The Operational Effectiveness Mainstay diagram is 

represented in yellow and highlights the Problem 
Space as articulated in the Abstract. It is intended 
to represent a boundary for the SOS-SDOE 
Framework. From this mainstay the framework can 
test and validate (previously embedded) emergent 
assumptions through phenomenological causal 
strands which should elucidate the who, what, and 
how of the problem space and hopefully tell a 
simple story of the synthesis of primary and 
enabling systems as they interact in the SOS-
SDOE. 

• The matching color nodes represent the attributes 
of the primary and enabling systems, which are 
causal and reciprocal. They contribute to each 
other through their attributes to the design space as 
represented by the relationship links. The links 
define the fundamental type of interaction or “how” 
of the interface. They also represent the dynamic 
interaction of the attribute nodes through time as 
“control loops”. 

• The gray nodes and associated links represent the 
relationship of the SOS in the environment 
(disabling systems) as the “why” or need for the 
dynamic representation of systems over time. They 
frame the dynamic context of the system and imply 
the need for “causal loops”. They also provide a 
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foundation for a causal driven explanation of 
system evolution. 

The problem space is presented through these nodes 
and links as a storyboard or “systemistory”. The last 
figure in the systemistory, Figure 10, synthesizes and 
defines the boundary of the problem as a complete 
systemigram, and provides a tool to explore possible 
solutions to the problem space; as well as future 
exploration of the problem space results. 
Figure 6 is intended to represent the primary focus of the 
SOS-SDOE analysis and intended framework to perform 
a conceptual explanation for design synthesis of primary 
with enabling systems during system design. Embedded 
in the nodes of primary and enabling systems are their 
system-level attributes which are representative of the 
causal factors defined by the SDOE method for 
operational effectiveness. To achieve operational 
outcomes or system-level performance both sets of 
output attributes, although produced by separate 
systems, contribute to the overall outcomes of system-
level performance. Decomposition of this diagram is 
required to discover the “how” of these contributory 
relationships. 

Problem Space as Defined by Traditional Relationship of 
Primary and Enabling Systems 

One of the initial assumptions in the first section of this 
article stated that no existent (individual) system is ideal 
and performs all its functions without variance 
(disharmony or loss of energy) and without cost, for 
every intended or emergent use-case, as a fundamental 
principle of Robust Design. Figure 7 highlights that the 
traditional view of separate primary and enabling 
systems provides no clear indication of how the 
functions and attributes each produces are necessary for 
the other. This, as discussed throughout the first section, 
is a cause of less than optimum operational performance 
of systems. 

Problem Space Decomposed Traditional View 

Figure 8 is an illustration of how traditional enabling 
systems design has occurred outside the primary system 
boundary, including the development of processes, 
functions, and products as an external relationship to the 
“primary systems” it supports. This view of separate 
primary and enabling systems does not provide the 
designer with how actual systems behaviors appear to 
display these; as deterministic and causal relationships. 
Even upon initial decomposition of the separate enabling 
and primary system design trade spaces, the designer is 
not provided with a framework for the actual causes of 
system performance and effectiveness. In this view 
determination of the causes of system functional value in 

this case appears fragmented, static, and does not 
provide any temporal and dynamic dimension of 
systems. It also appears that Total Cost of Ownership 
(TCO) cannot be a determining factor of the system 
effectiveness nor can it be a meaningful set of attributes 
with this framework, since there are separate factors that 
would determine Design to Cost (DTC) and operational 
Life Cycle Cost (LCC) as separate and unrelated 
outcomes. Also, how does the engineer optimize for 
system operational performance and effectiveness given 
the traditional perspective of separate primary and 
enabling systems? 

Problem Space Decomposed SOS-SDOE View 

Figure 9 provides an illustration of the SOS-SDOE as 
the expansion of the system boundary which now 
provides a reference for the causal relationships, which 
are relevant to system design for operational 
effectiveness. It allows the engineer to maintain the 
actual physical boundary of both primary and enabling 
systems, but integrates them functionally in an SOS by 
allowing their functional attributes to share in the 
production of operational behaviors (capabilities). It also 
demonstrates the non-linearity of this relationship 
through the illustration of “causal and dependent 
interactive loops”. Does it meet the criteria of improved 
utility? Five utility principles are defined in this section 
and the next to elaborate SOS utility. 
Utility Principle 1: Can the framework account for all of 
the predominate variables which impact the operational 
performance of the system? Both primary and enabling 
system attributes and their causal relationships are 
mapped with how they are mutually dependent and how 
they contribute to the SOS-SDOE. They define the 
attributes of a comprehensive trade space within the 
SOS. The five relationships mapped are not 
comprehensive but serve as a representative subset of 
predominate causal factors with the intent to be 
consistent with the SDOE Framework for operational 
effectiveness. System effectiveness becomes the design 
target, allowing for measurement and improvement of 
the system effectivity during the entire life cycle of the 
SOS. See Table 1. 
Utility Principle 3: Can it provide a framework for 
adequate understanding of those variables to achieve an 
optimum design? Table 1 illustrates how both primary 
and enabling system attributes contribute to the 
operational performance of the SOS. 
Utility Principle 4: Can the framework demonstrate 
improved design outcomes (utility)? This systemigram 
describes a more robust representation and shows the 
non-linear nature of the primary and enabling system 
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integration with the how and why of operational 
performance, which is the result of the synthesis. 
Table 1: Description of SOS-SDOE Architectural Synthesis 

Primary System 
(Causes of 
enabling system 
counter-
measures and 
requirements): 
inputs 

Enabling System 
(Enabling functions 
addressing primary 
system functional 
requirements): 
outputs 

SOS-SDOE 
(Measurement and 
governance = control 
function) 
Dynamic operational 
performance 
requirements: 
synthesis 

Key Performance 
Parameters 
(KPP) attributes 
or system-level 
outputs (function) 

Human or other 
system operational 
functional enablers 
and empirical 
verification of 
primary system 
function 

Deployment, 
initiation, and 
verification of system 
operational 
performance 

Inherent 
operability 
functions 

Training of 
operators as 
determined by 
inherent operability; 
supported by 
system 
documentation 

Effectiveness of 
system operations 

Robustness of 
system as a 
function of MTBF; 
Inherent 
availability; 
uptime 

Set of system 
counter-measures, 
which produce 
operational 
availability, as 
MTTR and MLDT, 
and ability to isolate 
failure modes; 
minimize downtime 

Operational 
availability for 
system, systems, 
fleet, market, battle 
space; resiliency 

Inherent 
maintainability as 
a function of 
failure modes and 
functional effects, 
isolation and 
reparability; built-
in test 

Ability to counter-
measure functional 
failure and 
operational 
impacts; given 
logistical resources, 
maintenance 
actions 

Minimizing 
occurrence and/or 
negative impact on 
operational 
performance caused 
by functional 
failure/degradation 

Cost to design, 
re-design, and 
produce system 
functions (DTC) 

Cost to operate, 
support, replenish, 
and evolve system 
capabilities (LCC) 

Cost of functional 
capability over time 
(TCO) 

Solution Space SOS-SDOE in Environment 

The SOS-SDOE systemigram in Figure 10 represents a 
potential SDOE–SOS Framework and rationale to trade 

the functional contributions between primary and 
enabling systems along with the factors that cause 
ongoing evolution required by the disabling systems of 
the environment. It uses control loops to account for the 
dynamic factors that contribute to operational 
effectiveness. 
The systemigram also accounts for the non-orthogonal 
forces created by the environment that cannot be 
addressed in a linear fashion. It demonstrates in a two-
dimensional representation that optimum operational 
performance throughout the life cycle can be different at 
any point in time and, hence, forces the designer to take 
an adaptive perspective as a control loop problem if they 
are to manage a system’s efficiency and affordability 
attributes through the life cycle. 
Utility Principle 2: The framework represents control 
loops for observation, measurement, and control of 
those variables. Through integration the SOS can 
represent the complete life cycle of the system by a 
mapping of the SOS in the environment and show how, 
over time, SOS governance is intended to control for 
those influences. This includes causal and emergent 
behaviors, with the understanding that all emergent 
behaviors are not known a priori when autonomous 
systems are integrated. The framework facilitates control 
of the SOS activity through the construction and 
management of an adaptive SOS. 
Utility Principle 5: The SOS-SDOE framework 
embraces the physical autonomy and governance of 
separate primary and enabling systems while embracing 
the functional dependency of primary and enabling 
systems in the fulfillment of operational performance. 
The framework appears to map to “reality” more closely 
than traditional “system” frameworks and conceptually 
allows for abstraction to the extent that it is efficient and 
produces the outcomes required. 
The SOS feedback loops address the relevant functions 
that contribute to operational performance. It can now be 
demonstrated how to meet disabling systems influences 
on the SOS by trading off primary and enabling system 
functions to meet those disabling influences. In other 
words, it should illuminate how to optimize for cost as 
well as performance through adjustment or re-design of 
either primary and/or enabling system functions. The 
framework should allow for testing of an interesting 
assumption derived from SOS “parts” contribution to 
operational performance over time. 
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Figure 6: SOS Operational Effectiveness Mainstay (simple) 

 
Figure 7: Traditional Separate Primary and Enabling Systems (simple) 
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Figure 8: Traditional Separate Primary and Enabling Systems (decomposed) 

 
Figure 9: SOS-SDOE (decomposed) 
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Figure 10: SOS-SDOE in Environment (decomposed) 

 

SOS-SDOE OBSERVATIONS AND CONCLUSIONS 
“And what is more, the existence of the SOS will enhance the 
value of the system’s purpose, exalt the role of the system, 
whose belonging makes achievement of the supra-purpose 
more likely and more effective.” [Boardman and Sauser 2006b] 

Through expansion of the system boundary as an SOS 
of primary and enabling systems, the framework has 
exposed their mutual contribution to the SOS which is 
causal to operational effectiveness as shared 
capabilities required for operational effectiveness over 
the life cycle of the SOS. Once exposed, designers can 
begin to manage, measure, and trade which attributes 
contribute to achievement and optimization of system 
effectiveness: 
“To some extent this must call for the unraveling of the 
encapsulated system, giving us access to some of its inner 
connectivity that does not normally appear at its surface, or 
system boundary.” [Boardman and Sauser 2006c] 

Since this study has primarily focused on integration of 
the primary with enabling system design, the SOS-
SDOE enterprise framework must provide a governance 
strategy that can also meet the challenge of an effective 
sustaining process for the complete SOS. See Table 2 , 
which is adapted from the Report on System of Systems 
Report to OSD by Stevens Institute of Technology 
[Stevens Institute of Technology 2006]. 
Traditionally, a fundamental problem to enterprise 
sustainment has been that the roles and responsibilities 
of systems engineers differ from the logistics engineers. 
To expand this observation, often the funding sources 
for design and sustainment are different, the program 
managers are different, and the skills for individual 
success are quite different. These realities fuel the 
inherent tension to separate the primary and enabling 
systems. This also causes a misunderstanding of the 
enterprise that is required to effectively perform support 
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as continuous, iterative integration of primary and 
enabling systems in the SOS-SDOE. 
Table 2: Challenges and Approach to SOS-SDOE 
Governance [Stevens Institute of Technology 2006] 

Challenge 
Approach 
Recommended SOS-SDOE Framework 

Change 
propagates 
sustaining 
changes 
across 
systems and 
over time 

Mechanism to 
flow-down 
system changes 
and monitor 
change 
execution and 
effectiveness 

The framework is dynamic 
by its construction and can 
analyze and adapt for 
change at multiple 
hierarchal levels. 

Integrate 
performance 
w/causal 
analysis 
across multiple 
systems 

Networked CM 
Networked 
performance 
analysis 
monitoring 

The framework 
effectiveness is continuously 
measured over time through 
dynamic control functions of 
the SOS. Accomplished 
through required enabling 
IDE and primary 
autonomics. 

Evaluation, 
monitor, 
control 
flexibility, 
adaption, 
robustness 

Collaborative 
engineering 
Continuous 
integrated 
engineering 
environment 

One of the objectives of the 
framework as constructed is 
to continuously evaluate 
integration of primary and 
enabling systems in order to 
adapt efficiently to the 
environment. It provides 
clear lines of engineering 
responsibility for adaptive 
engineering. 

SOS Metrics Mission 
execution in 
measurement at 
SOS level 
SOS level 
structure, 
function, and 
semantics 

The framework is based on 
application to specific 
mission domains, while 
allowing for adaptation to 
new mission domains. It 
provides a clear set of 
governance semantics 
between primary and 
enabling systems and how 
they contribute to the SOS. 
These can be translated to 
contractual performance 
metrics. 

Multiple SOS 
membership – 
divergent 
requirements 

Scenario 
analysis 

The SOS allows primary 
and enabling systems to 
evolve separately while 
maintaining and measuring 
evolution at the SOS level, 
as impacts to SOS 
operational performance. 

Technology 
and system 
upgrades, 
refreshment, 
ECP, and 
spirals 

Integrated 
baseline for 
SOS elements 
Continuous 
integrated 
engineering 
environment 

The SOS requires that the 
enabling system ensures 
ongoing SOS baseline 
control including technology 
refresh management per 
platform to enable ao 
measurement and 

Challenge 
Approach 
Recommended SOS-SDOE Framework 

adjustment. 
Value 
engineering 

Basis for 
integrated value 
engineering 
analysis 

The framework enhances 
value-engineering analysis 
through the ability to 
measure all functional 
contributions to operational 
performance. The 
framework has the ability to 
allow designers to choose 
which SOS functions to 
adjust for optimal impact 
and cost. 

SOS-SDOE as an Adaptive Architectural Framework to 
Sustaining Systems 

Using this framework, designers can manage for 
constiuent systems at any point in their life cycle, as 
either predictive outcomes, or based on empirical 
behaviors of fielded systems. The previously defined 
process of governance is continuous and is readily 
adopted from existing technical mangement processes, 
as long as there are functions for feedback of actual 
system behaviors, which the model has included as a 
necessary function of enabling systems. 
The SOS-SDOE framework has maintained the 
autonomy of how primary and enabling systems are 
governed, developed, and function. Traditionally, a 
fundamental problem for sustainment has been the 
differing roles and responsibilities of systems and 
logistics engineers. 
SOS members are often SOS members of other 
enterprise systems. For example, most enabling system 
supply chains must be incorporated into the current 
market and/or specific supply chain to be optimally 
effective. Many primary systems are “networked” with 
other systems to enhance capability effectiveness. This 
framework displays a unique SOS relationship. All 
systems must participate in the SOS. The level of 
participation is dependent on the capabilities of the other 
enterprise systems in order to achieve SOS capabilities 
as operational effectiveness. The choice is in which 
systems are chosen to fulfill this relationship. The SOS 
framework increases the ability for primary and enabling 
systems to interact more effectively, because they are 
inside a single SOS boundary. 

SOS Life Cycle Adaptation 

Since all functions of operational performance are within 
the desired enterprise, designers can manage the 
systems independently. Operational performance 
verification can be determined at any time in the life 
cycle through a control loop method. The control loop 
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manages both primary and enabling systems either 
independently or together to address sub-system 
functions or to optimize against SOS-level functions. The 
designer is allowed to break down this hierarchy even 
further to major constituents or components depending 
on the functions they are trying to measure and adjust 
for. 
Shown in Figure 11 is the primary system governance 
control loop. It describes the primary system as 
delivering optimal physical, functional, and operational 
performance. Designers can determine optimization from 
a typical set of Key Performance Parameters (KPP) with 
the inclusion of the KPP for reliability as a sub-
measurement of availability and effectiveness. To do 
this, designers need to understand the enabling 
system’s contributions for availability performance as 
well as the validity of the feedback data. This is 
measured as DTC or cost of the delivered capability. 
However, the governance of KPP effectiveness can be 
measured through the primary system loop 
independently as long as the designer can facilitate 
observation of primary system behaviors. 
Shown in Figure 12 is the enabling system governance 
control loop. Its function is to ensure that the primary 
system is efficiently delivering operational performance. 
The designer can determine optimization from the set of 
efficiency measures typically measured by Key 
Sustainment Attributes (KSA) with the inclusion of KPP 
for availability and effectiveness of the delivery. These 

are measurements of mission availabilty including 
material availabity, fleet or system availability, supply 
system fill rates, as measured against LCC. The LCC 
contributes to the analysis of logistics footprint and in 
some ways can be used as a measurement of how the 
enabling system feedback is improving inherent primary 
system reliability and operability. 
Figure 13 provides an analysis of the required control 
loop for the SOS in the environment as a process to 
conduct adaptive engineering practices. It maintains the 
same processes typically used to manage each of the 
contributory systems but from an integrated view to 
manage overall SOS capability against a TCO 
evaluation, and the primary measure as system 
operational performance over time. 
As stated previously, given designers do not control the 
variables in the environment, the optimization problem is 
different or could be different at any point in the life 
cycle. This process can be managed by functional 
criticality, surge, and adaptive requirements; or as a set 
of predetermined technology refresh cycles. It can be 
optimized for cost or performance whichever is most 
critical. The intension is to be able to measure the 
enterprise as a function of operational performance 
efficiency. The model enhances value-engineering 
analysis through the ability to measure all functional 
contributions to operational performance. The designer 
now has the ability to choose which functions to adjust 
for optimal impact and cost. 

 
Figure 11: Primary Systems Control Loop 
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Figure 12: Enabling Systems Control Loop 

 
Figure 13: SOS-SDOE Control Loop 
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Book Review 
Managed Evolution: A Strategy for Very Large Information Systems 
By Stephan Murer, Bruno Bonati, and Frank J. Furrer, 1st Edition 2011, ISBN: 978-3-642-01632-5 

Review by Michael Linke 

 
I purchased the book 
Managed Evolution by 
Murer, Bonati, and Furrer 
around last Christmas and 
finally found time over the 
Easter holiday to study it in 
more depth. From the 
perspective of an 
Enterprise Architect, I don’t 
think I’ve ever caught 
myself nodding my head 
as much as I did while 
reading this excellent piece 
of writing. Why did this 
happen? The book was 
based on the experiences 

of Enterprise Architects at the Swiss banking firm Credit 
Suisse. It chronicled the three-person team’s 
experiences with actively managing an application 
landscape in which, during a specific time period, an 
average of 10-15% of the IT budget came from revenue 
flow. This is astronomically high in comparison to many 
other industries, and it must have been easy for 
someone to make accommodating projections based on 
the current revenue of the bank, what this means in 
actual numbers. Looking at the yearly IT budget it 
quickly becomes apparent that it is likely that a huge 
number of Change Requests (CRs) will arrive at the IT 
organization every year. 
What makes the book especially interesting and unique 
is that it doesn’t contain paraphrasing or broad internal 
summaries. Instead, it includes – apparently thanks to 
the unusual sign-off of the bank’s friendly PR department 
– concrete numbers, dates, facts, and anecdotes from 
nearly a decade of Enterprise Architecture management 
and IT strategy experience at Credit Suisse. These are 
what make the topics pleasing and easy to read. 
At the core of the story is the handling of Very Large 
Information Systems (VLIS), and in particular the 
development of these VLIS. Besides the purely technical 
approaches which I have admittedly studied in far less 
depth, the organizational and methodological witticisms 
from the authors were more than noteworthy – especially 
due to the fact that I recently had the privilege of leading 
the Enterprise Architecture group of a large enterprise 

with similar complexities on my own – and the 
correlating constraints. Of particular note were 
descriptions from the authors’ experiences as to why a 
Greenfield-Approach, as a pure approach, is doomed to 
failure (project duration, parallelism of the application 
development, and “legislative session”), as well as the 
”Doing-Nothing” principle (no changes to existing 
structures, “everything is good as-is”). 

 
Figure 1: Core Thoughts Managed Evolution 
Success promises the contrary according to the authors, 
who claim that with each change, the following must be 
performed: functional CRs and application 
modernization/decoupling at the same time, step-by-
step, piece-by-piece. Application modernization from a 
long-term perspective. The duality between software 
agility (the expense of the next CR) and achieved 
business functionality needs to be managed and steered 
thoughtfully. This requires strong management support 
over a long-term period, stamina, continuity, and a deep 
understanding of IT modernization issues itself. 
Some consultancy agencies call accumulated 
maintenance backlogs “technical debt”; from the authors’ 
point of view, an argument can be made, that all the CRs 
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which have flown into the business logic in recent years, 
all the IT investments in the features and functions of the 
as-is applications may, under the same analogy, also 
represent a even higher “credit”, especially if core 
operational processes are executed by systems. 
During the study of the chapter about the structural parts 
of the IT organization covered in the book, the Credit 
Suisse, and in particular, the Program Portfolio 
Management (PPM), a central and key entity became 
obvious, which initially seemed to make the Managed 
Evolution itself in this setting possible in the first place: 
beside the core IT OPS and CR budgets (“run the 
bank”), the CIO had his own – smaller, but nonetheless 
existing – IT budget steered by his own (“change the 
bank”) in order to foster IT-related necessary change, 
without the known hurdles of budget approving cycles in 
large, international organizations. 
Some would call this position a luxury and unfortunately 
it is not occurring in all IT organizations dealing with 
VLIS today. Many readers will probably be inclined to 
think back nostalgically at this possibility of transforming 
(“retrofitting” is a nice term in the Warehouse 
Management for this in the logistics arena) their 
application environment step-by-step on their own 
behalf. 
In total, the book contains more than 250 meaningful 
and informative pages, illustrated with real-life examples, 
more in the form of an EAM and IT Strategy success 
story, how (even XML practical schemas are included) a 
heterogeneous IT landscape can develop further for the 
benefit of business. It is a valuable guide and also a bit 
of a strategic cookbook for the long-term survival by 
dealing with VLIS. Additional helpful re-usable checklists 
in many areas of expertise are included, including a set 
of Key Performance Indicators (KPIs) to measure 
Managed Evolution; Use-case Points seem to be a core 
entity here. Critics may see the whole impact of the three 
authors’ work potentially limited to the Banking and 
Insurance industry, and they might be, in a IT sense, 
more conservative in comparison to other industries 
(understandable if your core value creation is 100% 
digital), but for me it was more like an historic evidence, 
what is possible in large international organizations 
dealing with VLIS, even with a high IT budget, and what 
is not. 

I would like to conclude this admittedly cursory review of 
Managed Evolution with a quote from Carnegie Mellon 
University’s Linda Northrop, which is included in the 
book amongst other quotes as a lighthearted statement, 
and should be taken as a bit of an afterthought, and 
though contemplative, should be seen as a stimulus for 
our profession: 
“From the perspective of the underlying science and 
engineering knowledge base, software is the least well 
understood and the most problematic element at large-scale 
systems”. 
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