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ABSTRACT

This chapter continues the theme of this part of the book of observing strategic
supply management through different theoretical lenses; here the theory of com-
plexity is used to provide guidance for strategic management and supply man-
agement. First the principles of complexity theory are discussed, then applied to
strategic management; seven principles of the theory of complexity are devel-
oped into seven principles of management of complexity. Finally these principles
are applied to complex supply management. In conditions of high complexity,
the supply network has to adapt and create new opportunities, finding a dynamic
equilibrium between control and emergence. These principles of complex supply
management should be considered as general guidelines that have to be adapted
and customized for every organization. Conclusions and managerial recommen-
dations for new ways of thinking about strategic supply management are drawn.
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INTRODUCTION — THEORY OF COMPLEXITY AND COMPLEX ADAPTIVE
SYSTEMS

Supply management is harnessed in a web of complexity in such a way that it is
necessary to talk about the supply network as a complex adaptive system.
Complex adaptive systems (CAS) are researched by the interdisciplinary body of
studies known as ‘theory of complexity’. In this chapter we suggest a theoretical
framework, divided from a logical point of view in three parts:

o identification of the principles of the theory of complexity;
o application of the identified principles to strategic management;
o application of the identified principles to supply management in particular.

The chapter focusses on the principles required to face complexity, fundamental
for supply networks to tackle and succeed in addressing new challenges. The
aims of the chapter are both to provide new insights to the strategic management
of supply, and provide managerial recommendations for new ways of thinking
about strategic supply management.

The theory of complexity is a coherent body of knowledge considered nowa-
days by many scholars to be a multidisciplinary science that studies complex
systems (Morin, 1990; Battram, 1999). It takes into consideration elements
coming from very different disciplines, such as systems theory, cybernetics,
meteorology, chaos theory, artificial intelligence (AI), artificial life, cognitive
sciences, computer science, ecology, economy, evolution studies, genetics, game
theory, immunology, linguistics, philosophy, social sciences, and management.

Complex systems are characterized by numerous and different elements and
numerous, non-linear connections (De Toni and Comello, 2010); moreover CAS,
which are complex living systems, are characterized by the capacity of adaptation
(Holland, 2002). A CAS may therefore be described as an aggregate of agents and
connections, organized to grant adaptation; according to Holland (1995),a CAS is a
system that emerges over time into a coherent form, and adapts and organizes itself
without any singular entity deliberately managing or controling it. This capacity of
adaptation is reached through elaboration of information and model building: the most
important aim for the elements of the system is adaptation, and to reach their aim they
continuously look for new ways of doing things and learning. CAS therefore continu-
ously exchange matter, energy and information with the environment (Prigogine and
Stengers, 1979), creating extremely dynamic systems where small changes can gener-
ate unimaginable consequences (Axelrod and Cohen, 1999), also commonly known
as the butterfly effect. They place themselves between simplicity — too close to
the immobility of a mechanism — and uncheckability — too close to loss of control
(Battram, 1999). CAS are everywhere: animals, human beings, groups, populations,
organizations, markets, the World Wide Web, and so on.

A supply network is a complex adaptive system too, characterized by material
flow and knowledge flow (Choi et al., 2001): managers have struggled with the
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dynamic and complex nature of supply networks and the inevitable lack of predic-
tion and control. They have to accept the challenge of complexity, which provides
us with questions rather than answers and tries to answer questions apparently
without a possible answer.

Supply management practitioners have begun in the last decade to consider
theory of complexity and its insights. A milestone is the paper by Choi et al.
(2001). One of the most important schools of thinking considering the theory of
complexity within supply management is the IMP (industrial marketing and pur-
chasing) group. The research of the IMP group is based on the idea that business
is not an isolated activity that occurs within independent organizations, but that
it consists of interaction between interdependent companies, whether as custom-
ers, suppliers, development partners, facilitators, or competitors. It uses an inter-
action approach. The theory of complexity, trying to explain complex phenom-
ena, can help our understanding of the dynamics that happen within and between
organizations. By considering what happens in nature as a sort of ‘best practice’,
it can give to managers and entrepreneurs some guidelines to govern the
ever-growing complex situations they face.

PRINCIPLES OF THE THEORY OF COMPLEXITY

Since the theory of complexity is a multidisciplinary field of study, literary con-
tributions are numerous and heterogeneous. In this first part of the chapter we try
to rationalize this vast field by identifying seven principles of the theory of com-
plexity (see Table 13.1), which explain the core dynamics of CAS. It is important
for supply management practitioners to understand them in order to give new
insights to the discipline and new research directions, Supply management in
particular will be considered at the end of the chapter, but the previous parts are
necessary building blocks that provide the fundamental concepts from the theory
of complexity. Each of the following paragraphs will take into consideration one
of the seven principles of complexity.

Table 13.1 Principles of the theory of complexity

Auto-organization

Edge of chaos
Hologrammatic principle
Impossibility to forecast
Power of connections
Circular causality
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