
99

Copyright © 2014, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is prohibited.

Chapter  3

DOI: 10.4018/978-1-4666-4518-9.ch003

Complex Adaptive Systems 
Thinking Approach to 
Enterprise Architecture

ABSTRACT

Complex systems interact with an environment where a high degree of uncertainty exists. To reduce un-
certainty, enterprises (should) create intelligence. This chapter shows that intelligence has two purposes: 
first, to increase and to assess (thus to correct) existing knowledge, and second, to support decision 
making by reducing uncertainty. The chapter discusses complex adaptive systems. Enterprises are not 
only complex systems; they are also most of the time dynamic because they have to adapt their goals, 
means, and structure to survive in the fast evolving (and thus unstable) environment. Crucial for enter-
prises is to know the context/ecology in which they act and operate. The Cynefin framework makes the 
organization and/or its parts aware of the possible contexts of the organization and/or its parts: simple, 
complicated, complex, chaotic, or disordered. It is crucial for the success of implementing and using 
EA that EA is adapted to function in an environment of perpetual change. To realize this, the chapter 
proposes and elaborates a new concept of EA, namely Complex Adaptive Systems Thinking – Enterprise 
Architecture (CAST-EA).

INTRODUCTION

The aim of this chapter is to introduce Complex 
Adaptive System (CAS) and Systems Thinking 
(ST) into Enterprise Architecture (EA). The 
combination of CAS and ST is called Complex 
Adaptive Systems Thinking (CAST) (Lowe & 
Ng, 2006).

Systems Thinking has many forms, but we 
are basing our concept on the ST defined by 
Gharajedaghi (2011). In the context of Enterprise 
Architecture, ST is, in essence, a holistic approach 
to an enterprise and its environment. Sterman 
(2010) defines ST as “the ability to see the world 
as a complex system, in which we understand that 
‘you can’t just do one thing’ and that ‘everything is 
connected to everything else” (p. 4). In this light, 
we will propose a new concept of EA, which will 
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not only incorporate the Information Technology 
(IT) view but also a global (holistic) view of the 
enterprise.

Sterman (2010) wants us to see the world as 
a complex system, so we will first give a brief 
overview of complex systems. Senge (2006) states 
that complex systems have to do with dynamic 
complexity and not detail complexity. The latter 
arises where there are many variables, which are 
difficult (almost impossible) to hold in mind si-
multaneously to appreciate them as a whole. The 
former arises where effects over time of interre-
latedness are subtle and the results of actions are 
not obvious, or where short-term and long-term 
effects are significantly different, or where effects 
locally are different from effects on a wider scale 
(Flood, 1999).

Complex systems are interacting with an 
environment where much uncertainty exists. To 
reduce the uncertainty, the enterprise will create 
intelligence. In our discussion, however, we will 
show that intelligence has two purposes: to in-
crease and to assess (thus to correct) the existing 
knowledge and to support decision making by 
reducing the uncertainty. Rabaey and Mercken 
(2012) are proposing the system of ‘Intelligence 
Base’ to organize the intelligence process and the 
exploitation of knowledge.

After the section on uncertainty and intelli-
gence, we will discuss Complex Adaptive Systems. 
Enterprises are not only complex systems, but they 
are also most of the time CAS because they have to 
adapt their goals, means and structure to survive in 
the fast evolving (and thus unstable) environment. 
In this section, we will show the consequence of 
wanting to implement EA for a CAS.

Crucial for enterprises is to know in which 
context they are acting and reacting. The Cyne-
fin framework makes the organization and/or its 
parts aware of the possible contexts of the orga-
nization and/or its parts: simple, complicated, 
complex, chaotic or disordered. Dettmer (2011) 
uses the Cynefin framework to determine which 
management methods and tools can be used in 

which context. Important to note is that systems 
can move from one context to another without the 
enterprise knowing about it (necessity to have an 
intelligence system).

As a consequence, it is crucial for the success 
of implementing and using EA, that EA is adapted 
to function in a context that may permanently 
change. Therefore, we are proposing a new con-
cept of EA, namely Complex Adaptive Systems 
Thinking – Enterprise Architecture (CAST-EA).

SYSTEMS

Open Systems

An enterprise or any other organization cannot 
be a closed system, if it wants to interact with 
its environment, therefore, it is an open system. 
Although we will discuss Complex Adaptive 
Systems (CAS) in more depth later, we will first 
define what a system is. Russell Ackoff is a Sys-
tems Thinking pioneer and organizational theorist. 
He (Joyce, 2011; Matthews, 2012) states that a 
system is a whole, that consists of parts, each of 
which can affect the behavior of the whole or its 
properties. The parts do not necessarily do it all 
the time, but they can. Furthermore, each part of 
the system, when it affects the system, is depen-
dent for its effect on some other parts. In other 
words, the parts are interdependent; therefore, no 
part of the system or a collection of parts has an 
independent effect on it.

As such, a system is a whole that cannot be 
divided into independent parts. Moreover, the 
essential or defining properties of a system are 
properties of the whole which none of its parts 
have and thus when a system is taken apart it 
loses its essential properties. As an example, if 
one takes all of the different cars on the market 
today, and asks a group of engineers who have 
the best engine, which has the best transmission, 
which has the best alternator, etc., and they take 
these best parts and try to put them together, it is 



 

 

49 more pages are available in the full version of this document, which may

be purchased using the "Add to Cart" button on the publisher's webpage:

www.igi-global.com/chapter/complex-adaptive-systems-thinking-approach-to-

enterprise-architecture/80909

Related Content

Is it Really so ‘Strategic’? Motivational Factors for Investing in Enterprise Systems: A Survey
Przemyslaw Lech (2013). Competition, Strategy, and Modern Enterprise Information Systems (pp. 320-

329).

www.irma-international.org/chapter/really-strategic-motivational-factors-investing/70331

Understanding Intention and Behavior Toward Online Purchase of Agriculture and Fisheries

Products Using Extended Technology Acceptance Model
Junrie B. Matias (2021). International Journal of Enterprise Information Systems (pp. 118-137).

www.irma-international.org/article/understanding-intention-and-behavior-toward-online-purchase-of-agriculture-and-

fisheries-products-using-extended-technology-acceptance-model/289848

User Acceptance of Emergency and Disaster Response Mobile Application in the Philippines: An

Investigation Based on the Unified Theory of Acceptance and Use of Technology Model
Markdy Y. Orongand Alexander A. Hernandez (2019). International Journal of Enterprise Information

Systems (pp. 85-99).

www.irma-international.org/article/user-acceptance-of-emergency-and-disaster-response-mobile-application-in-the-

philippines/220400

Applying Semantic SOA-Based Model to Business Applications
Tariq Mahmoudand Jorge Marx Gómez (2011). Enterprise Information Systems Design, Implementation

and Management: Organizational Applications  (pp. 1-20).

www.irma-international.org/chapter/applying-semantic-soa-based-model/43343

Testing Guidelines for Developing Quality EAI Projects
S.R. Balasundaramand B. Ramadoss (2010). Enterprise Information Systems and Implementing IT

Infrastructures: Challenges and Issues  (pp. 167-179).

www.irma-international.org/chapter/testing-guidelines-developing-quality-eai/42257

http://www.igi-global.com/chapter/complex-adaptive-systems-thinking-approach-to-enterprise-architecture/80909
http://www.igi-global.com/chapter/complex-adaptive-systems-thinking-approach-to-enterprise-architecture/80909
http://www.irma-international.org/chapter/really-strategic-motivational-factors-investing/70331
http://www.irma-international.org/article/understanding-intention-and-behavior-toward-online-purchase-of-agriculture-and-fisheries-products-using-extended-technology-acceptance-model/289848
http://www.irma-international.org/article/understanding-intention-and-behavior-toward-online-purchase-of-agriculture-and-fisheries-products-using-extended-technology-acceptance-model/289848
http://www.irma-international.org/article/user-acceptance-of-emergency-and-disaster-response-mobile-application-in-the-philippines/220400
http://www.irma-international.org/article/user-acceptance-of-emergency-and-disaster-response-mobile-application-in-the-philippines/220400
http://www.irma-international.org/chapter/applying-semantic-soa-based-model/43343
http://www.irma-international.org/chapter/testing-guidelines-developing-quality-eai/42257

