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Once upon a time ....

Once upon a time ....

It  was  in the middle  of  1991  that my colleague Hille Bosma told me about a particularly

interesting man he had met, and suggested meeting him together. This man appeared to
be Ton van Asseldonk. Hille and I were in the middle of a search into the future of Albert

Heijn. Unlike the shining external appearance of the company, from inside we started to
detect the first effects of 'the law of diminishing returns'. It was clear for us that 'more of
the same' would not provide the company with the future that employees and shareholders

aspired to and that would secure added value to our customers.

Ton's entrance was a surprising one. His personal motivation was, as he stated, that he
was fed-up being recruited as a consultant who came too late to make the difference. In
addition, he felt that, based on experience and research, he would be capable to
contribute to the development of companies at the height of their success. He had studied
Albert Heijn, and concluded that this was about the right moment, and hence, here he
was. Full stop.

As of that moment, Ton has been part of the thinking processes concerning the future of
Albert Heijn. Ton van Asseldonk's thinking has been of major influence in all the large
transformations our company has undertaken since. Starting with the recognition of the
changing consumer, requiring individualised services at industrial cost-parity ("mass-
individualisation"), leading to a complete reverse of business process control ("client-
dominance"), the reduction of management hierarchy to create process dominance deep
down in the organisation ("able clients require able employees"), up till and including the
differentiation of Albert Heijn's retail formula within and outside the walls of the traditional

supermarket ("every client his own Albert Heijn").

This book is a very encouraging book. It creates a new perspective for everyone struggling
with the boundaries of our past achievements. By seeing the unpredictable heterogeneity
of our environment as a challenge rather than as a threat, important issues as the social
contribution of companies, individual development and participation and the changing role
of management are given real substance. Ton van Asseldonk has written a courageous
book. Driven by his never-ending curiosity into uncharted territory, his astonishment about

the status quo and his eagerness to adopt new ideas, he has delivered an important
contribution and created new dimensions to the fundamental discussion within

organisations about creating added value for all of the stakeholders.

Jan G. Andreae
Member of the Executive Board

Royal Ahold N.V.
15 March, 1998
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This thesis documents the fruits of an  18 year long journey into the world of business and
its underlying mechanisms for creating value. Not being trained as a business economist
or  as an accountant, the journey started  on  cold  day in November  1981 in Wauthier-
Braine, Belgium. Just having started as a young marketing manager in technology
consulting, the question arose why large companies in the Benelux should buy product
and process development services form an outsider, while having access to vast internal
resources of their own. Admittedly, this question ideally should have been considered
before joining the PA Consulting Group. Another illustration of history as a series of frozen
accidents.

Of course, the answer could only be because they potentially could make money out of
their investment in such assignments. However, as in many cases, one answer gives rise
to the next question: how does (did) technology contribute to making money in
companies? The euphoria of new technology was just fading away. A lot of promises in
high tech investments in micro-electronics, biotechnology, new materials, etc. started to
fall apart, and showed that just good technology wasn't enough as a prerequisite for
economic fortune. The subsequent discussions with experts from the financial profession
shed no light on the question. Much more than endless series of key ratio's, relating all
sorts of outputs of the business processes to all sorts of inputs of these processes, those
discussions did not yield. Such ratio's may be proper reflections of the input/output-
relations, but the business itself, and its intrinsic value creating mechanism, remained to
be a black box. On the other hand, business strategists (Michael Porter had just published
his ideas on differentiation versus cost-leadership), were dominantly qualitative in their
orientation, without specific reference to the financial side of the business. It was the first
sign that the areas of business finance and business operations had started to grow apart.

It was Porter's work though that inspired me to relate the concept of generic strategies to
financial quantification, by discovering the base for the initial version of the quantification
model as introduced in Chapter 3 of this thesis. This ability to quantify has been the key to
unlock the black box of value creation in business. Especially after establishing the link to
the very nature of the business processes and their underlying paradigms, and combining
the  two  into the evolution matrix (also described in Chapter  3), a wealth of empirical
evidence and understanding became available through the work I had the freedom to
undertake within the PA Consulting company. For clients, but also internally. Thanks to, in
order of appearance, Bill, Stuart and Paul.

The next major step in thinking emerged at the end of 1991. Having left PA, and having
started my own little consultancy practice on the base of the ideas developed thus far, the
management of Albert Heijn (the largest food retailer in the Netherlands), more particularly
Hille Bosma (CFO) and Jan Andreae (President), invited me to help them think through

Vi
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the longer term future of supermarket-retailing. This invitation, not just because of the
quality and scope of the company, but particularly because of the exceptional nature of
these two people, different though they were, has brought me to challenge the very basics
of the industrial way of organisation. Sometimes shocked by the consequences of this
thinking, and tempted to compromise in the view of these consequences, it was their
courage and stimulus that prevented me from stopping halfway. Without them, neither this
thesis, nor the underlying thinking would exist. If there is any truth in the saying: "the
company gets the management it deserves", Albert Heijn must be the positive exponent of
this truth. No company I have ever met has demonstrated so strongly the quality of long
term strategic management: to challenge the very base of the current success at the top of
financial performance. Not extending the rules, but making new rules. Without them this
thesis would not exist.

However, many more people have contributed to the content and production of this thesis.
Too many to all be mentioned in this short preface. Yet, some cannot remain
unmentioned. For a start it has been the persistent friendly pressure of Philippe Naert, and
subsequently Harry Commandeur, that finally convinced me to take the plunge. They not
only seduced the beginning of the work, but ever since have been available for discussing
the thesis during its emergence, even at stages the text was still incoherent and
fragmented. Their stimulating and at times challenging and critical interest has greatly
enhanced the scientificness of the thesis content.

I am grateful to the Arie de Geus and Massimo Warglien, not just for their contribution in
discussing the manuscript, but above all for the source of inspiration they have provided
over the last few years. Their unconventionalism and thoroughness have been an example
to which I can only aspire to come close. In this respect, and for a very long period of time
indeed (since 1976), Simon Korteweg cannot remain to be unmentioned. Probably no one
has had such patience with crude rudiments of the ideas in this thesis. Numerous
evenings we have spent discussing both theory and practise, while trying to put some of
these ideas to implementation in sometimes exotic project contexts.

In the same way, I would like to thank my colleges at TVA: Marc Zegveld, Bert Blom and
Hans Buffart, for the stimulating discussions we have had over the past 6 years. As Marc
formulated it: "this thesis also documents the history of TVA developments".

But all of this only yielded content, not a manuscript. Producing a manuscript requires
checking, validating and researching literature references, formalising the case study
descriptions, endless rounds of corrections and documenting discussions. All of this was
only possible because of the devoted energy and friendship of Erik den Hartigh. In less
than a years' time, he developed from a research assistant into an intellectual and
scientific sparring partner. Travelling between a hotel room and the office computer, this
thesis gradually became his life.
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And finally it has been the help of a number of people, converting all of this into the book
you currently hold: Sem van Gelder for the editing, Mathilde van Vliet for the DTP aspects,
Jan de Maat for the cover design. And the TVA office staff for all the odd things that had to
be done in addition.

It has been a privilege to work with all of them.

Ton G.M. van Asseldonk
Veldhoven
16  March  1998
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Leaders

"Intellectual activity [...] has a bad reputation in my generation. The blame falls
on our so-called educational system, which seems designed to prevent its
victims from learning to think, while telling them that thinking is what you do
when you study a textbook [...]."

Mark Engel, 1971
(Preface of: Steps to an ecology of mind,

Gregory Bateson)

"Not only in research but also in the everyday world of politics and economics,
we would all be better off if more people realised that simple, non-linear systems
do not necessarily possess simple, dynamic properties."

Robert May, 1976
(Nature, vol. 261, page 467)

'We will win and you will loose. You cannot do anything about it because your
failure is an internal disease. Your companies are based on Taylor's principles.
Worse, your heads are Taylorised too. You firmly believe that sound
management means executives on one side and workers on the other, on the
one side men who think and on the other men who can only work. For you,
management is the act of smoothly transferring the executives' ideas into the
workers' hand."

Konosuku Mathsushita
(Manufacturing engineering, the secret is shared;

Interview with  Konosuku  Mathsushita,  March  1988;
Quoted in Kuipers & Van Amelsvoort, 1990;

Slagvaardig Organiseren)

u
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Introduction

1 Introduction

1.1 Introduction

Companies in the advanced, highly developed markets of our western society are

increasingly facing reduced prediction horizons, saturated markets, erratic consumer
behaviour and competition from new area's (in many cases technology-driven). They are
forced to simultaneously act global and local; they have to be efficient while being

customer-oriented, they must plan ahead and be responsive at the same time.
Management theory still struggles to provide answers to these conflicting requirements.
During the last decades an avalanche of new ideas and theories regarding aspects of
these apparent paradoxes has been published. Sometimes without any apparent' relation
to each other, sometimes even contradictory. In many cases these theories endeavoured
to find a reasonable compromise between conflicting aims. We believe, however, that
resolving these paradoxes requires rethinking of the relation between the structure of the
business and the ability to create value. It is only by getting down to the root of the
problem, that it will be possible to provide answers that avoid compromises and fulfil

seemingly antagonistic ambitions simultaneously.

This thesis is based on the outcome of assignments TVA Developments has carried out for
companies that were facing such issues, many of them market leaders at the height of their
success. Their managers were not inclined to lean back and watch the rules of the past
develop into the wrong answers to tomorrow's problems. Determined to change from
strength, they were forced to explore areas beyond the current state of the art in their
business. As a consequence they embarked on a journey that led them into increasingly
uncharted territories. In fact, many of the examples and cases presented in this thesis are
based on these companies.

We have been privileged to work with these companies in exploring such new horizons, not

just by applying trial-and-error, but in helping them to find solid, logical ground for new
thinking. We helped them to formulate questions, that touched the foundations on which
they were built, but also to solve them. This challenge has led us into areas of science,
which were previously not connected to the mainstream of management thinking. We were
forced to comprehend why there were limits to our understanding of business economics
and business processes. We had to establish a vocabulary and find methods to redefine
the questions from a different perspective. These new insights provided us with the basis

for developing new solutions.

This thesis documents a journey that has lasted fifteen years. Not as a series of projects, a
collection of experiences or a broad spectre of observations. It aims to present a
scientifically founded exploration of new management paradigms. Paradigms that provide
a solid, coherent approach to the future for companies, that compete under conditions of
extreme market heterogeneity. Written for management scientists, the thesis identifies

11
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areas of research that will free business processes from the limitations of our current
practices. Written for managers, it helps them understand contemporary challenges and
respond to them. We know from experience that both groups will encounter difficulties in
this. To enter the world of non-linear dynamics is perplexing to management scientists;
managers find it hard to leave the position in which they could comfortably apply past
experience to the future.

1.2 The limits of value creation

The aim of companies is to create value. Value for shareholders in terms of return on
investment, value for clients in terms of quality products and services, value for employees
in terms of perspective and reward. And in doing so, they create wealth for our societies.

The industrial revolution has enabled us to increase this wealth to unprecedented heights.
It enabled us to standardise know-how into repetitive work-processes and tools. The re-use
of assets and know-how has created an economic output which far exceeds the level that
could be expected from input factors only, as Solow ' already demonstrated in the late
fifties (1957). Yet, today's companies are increasingly facing a combination of saturated
markets, continuous cost pressures and increased competition. Not only does this happen
in their local markets, it is also created by global shifts in economic activities. As a result
companies experience limitations in value creation, which manifest themselves in stagnant
growth, erosion of efficiency and continuous cost pressure. Sometimes these limitations
can be easily observed, in other times they are hidden behind (temporary) business cycles,
protective measures, etc.

We will demonstrate that these limitations are rooted in the way in which the relations
between process entities are created in industrially organised structures. They arise from
the hierarchical labour division, as advocated by F.W. Taylor (1911) in his theory of
Scientific Management. Under conditions of steadily increasing heterogeneity and
unpredictability this labour division creates a paradox in the way business processes are
organised. In the way industrial order is achieved, the simultaneous requirement for
predictability and responsiveness can no longer be met at a certain point. Beyond that
point a high level of complexity costs increasingly erodes the benefits of industrial
productivity gain.

The central problem is one of order. As an extreme, the linear, procedural order that
underlies industrial processes is only one way we know to create purposeful relations
between business entities. The other extreme is absence of order, which we tend to call
'chaos'. Yet, there is a third mechanism that generates order: interactive dynamic order.
This kind of order can easily be observed in our everyday world: from frost flowers to living
species, from improvised music to football teams, from free-market relations to traffic
behaviour. It is based on the fact that (even simple) dynamic structures can create an
incredibly rich but orderly pattern of behaviour. Or, viewed from the opposite side, many

2
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than just riding the waves of the marketplace, as Mintzberg suggests with his 'emergent'
strategies. The key question in answering what strategy in the future will be about is asking
for the central choices that can and should be made. Whereas Ansoff defined those
choices in terms of the producUmarket segments to be exploited, and Porter in terms of the
orientation towards either industrial homogeneity or industrial heterogeneity, we believe
that future choices in this respect will be none of these. We will argue that the strategic
choices of the future are choices of goals. Not financial goals, but goals expressing
purpose and meaning for all of the stakeholders. About choices in utility-exchange between
these stakeholders. In general, choices about the contribution the company aims to make
to society. Choices which justify their 'license to operate'.

In order to understand these choices, this thesis deals with the relation between value
creation and the various concepts of order. The terms 'value creation' and 'order' are the
cornerstones of our reasoning towards a new conceptual view of the key business
processes: marketing, supply chain, information and organisation. In order to study the
relation between value creation, order and business processes, we have to define these
terms in such a way that they can be related to each other. For that purpose several
problems must be resolved:

•      The first problem is that of value creation itself, particularly the way we
view the process of value creation in companies. The way
management sciences developed throughout the eighties caused the
area of business process strategies (the ideas of management
thinkers such as Prahalad and Porter), to develop separately from
financial value creation thinking as represented by among others
Alfred Rappaport and Tom Copeland. To study the relationship
between order and value creation we must first re-establish the link
between value creation and these business processes and relate this
to the way structure in these processes is achieved. And with that we
touch the question of order;

•     The second problem, then, is the nature of order. We tend to regard
order in corporate environments mainly as the Taylorian (industrial)
order, which still characterises most of today's companies. However,
there is an alternative; the concept of interactive dynamic order. Its
scientific bases are insights from various disciplines, ranging from
thermodynamics and physics to medicine and increasing-returns
economics. Yet no one has come up with a systematic approach to
apply concepts of interactive dynamic order to business processes;

•     The third problem is the growing need for new answers for
companies                          operating under conditions of extreme market heterogeneity, a need

based on ever more individual and unpredictable consumer behaviour
in advanced markets. It is especially this tendency and its implications
for process complexity which compel us to review the way in
companies are currently structured, managed and organised. We
expressly use a supposed extreme market heterogeneity as a starting

4
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apparently chaotic phenomena rely on a perfectly regular structure or mechanism. The
implication is two-fold:

•      Many of the chaotic events we observe are not truly random, but are
part of a hidden structure which can be understood and used.

•      If we create or allow lateral dynamic links between entities, even very

simple networks of such entities will under certain conditions be able to
perform extremely complex functions without need for central
command and control (and hence avoiding excessive coordination
energy).

In the last decades this apparent chaos has become known as 'deterministic chaos' ",
initially in the fields of mathematics and physics, but later also in other areas of science
such as biology and medicine, as well as in economics.

We find similar concepts in the social sciences. Here, too, the linear order principles are
increasingly questioned. E.g., Tversky and Kahneman (1986) argue that the widespread
normative model of decision making is insufficient to describe actual behaviour. The
normative model of an idealised decision maker rests on three basic assumptions:

•      People are thought to be effective in pursuing their goals;
• Competition favours rational individuals;
•      The idea of rational choice is intuitively appealing.

However, Tversky and Kahneman argue that the deviations of actual behaviour from the
normative model are too widespread to be ignored, too systematic to be dismissed as
random error, and too fundamental to be accommodated by relaxing the normative system.
As such, they provide a major critique of the normative rational choice or expected utility
theories. They prove that a lot of situations can be devised in which people will not behave

according to the normative model, e.g. violating the 'transitivity' argument because of the
framing of problems. A number of these and comparable situations, each violating one or
more of the conditions of expected utility and rational choice, have been described and
tested in Tversky, Slovic and Kahneman (1990), Tversky and Kahneman (1991), Simonson

and Tversky (1992) and Tversky and Simonson (1993). In fact, this means that the
analysis of choice becomes a very complicated matter, and that individual choice certainly
cannot be predicted from the supposedly rational behaviour of people. This means that
individual and collective behaviour, if not chaotic, is certainly complex and unpredictable.

1.3 Problem definition

This thesis deals with the problems of strategy. The problems of making choices with
respect to the way the company creates its economic value in competition with other

suppliers of similar goods and services. Without choices, strategy cannot exist. That is, if

$

we were to see strategy as distinctive from others, as an active act of management. Rather

3.
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point for our thinking. In taking such a radical point of view (whether it
can be applied to current situations or not), we force ourselves to find
solutions which address the core of the problem rather than stretch the

elasticity of current solutions. With the understanding thus gained we
will revisit the current structure in advanced companies and markets
and show that in many situations heterogeneity and unpredictability
are already nearing their limits. We will demonstrate that the
consequential costs of complexity are reaching prohibitive levels when
the industrial order is applied to business processes under conditions
of far-advanced unpredictable heterogeneity.

By resolving these three questions, we will have established an understanding of the
relation between value creation, order and business processes. Our next task will be to
explore concepts based on this new understanding in the core business processes:

•    The marketing process;
• Supply chain processes;
• Information processes;
• Organisation processes.

Suppose that the nature in which order in these processes is achieved, changes. Such
processes will then obviously differ considerably from their current configuration. Some

aspects of this change are already discernible now in companies that struggle to evolve.

Beyond the limits of heterogeneity and unpredictability in current process configurations,
we explore the longer-term future of these processes introducing new concepts. The aim is
though not to develop a complete and detailed new theory. We merely explore the
consequences of non-linear interactive order to the processes as we currently know them.,
on the one hand to demonstrate the applicability of the new insights, on the other hand to

identify the areas where our current knowledge falls short in providing answers.

This raises for example the question how marketing will be affected when predictability and
-             the applicability of meaningful segmentation are decreasing. If no sense can be distilled out

of consumer demand and behaviour in extremely heterogenised markets, we are tempted
to consider the market to be in total chaos. In our problem definition, the vital question is
whether underneath this apparent chaos a structure of order exists, which we can
understand and use. In his book 'The Quark and the Jaguar' Murray Gell-Mann  " defines the
level of complexity as the shortest string capable of generating and describing the
phenomena observed. The key question with regard to the 'new marketing' is whether we

can find a way to describe the actual behaviour of consumers in the market that will be
shorter than a complete description of the phenomena observed. For that purpose we will
look at the structure underlying market behaviour, rather than at the market behaviour itself.

When dealing with supply chains we are also faced with the problem of unpredictable
heterogeneity. The following questions arise: what will be the meaning of planning under
conditions of unpredictability? How can we configure an infinite variety of supply chain
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processes without incurring prohibitive costs? Many companies (as well as many non-profit
or not-for-profit organisations) are tom between the need to exploit their current business
and the requirements to explore new business concepts. The question is how companies,
rather than compromise, will be able to fulfil both needs without ending up with the worst of
both worlds.

We are also confronted with the question of unpredictability when we apply new concepts
of order to information systems. Under such conditions we can no longer anticipate
information requirements of users inside or outside the company. Furthermore, information
sources are becoming so large that they should be considered infinite for the average user.
This leads to the question how to create access to infinity. Navigating in infinity leads by
default to infinite search paths and is certainly not the way forward to help users in their
quest for information. If we look at the information systems from a different angle, another
problem or opportunity arises. The traditional link between geography and functionality,
which is so typical of the material part of the world, gradually disappears.

Finally, if examining organisations from a perspective of unpredictable heterogeneity
(especially in the elements of human behaviour) leads to abandoning the concept of the
Taylorian procedural order, there will be a need for self-organising networked structures.
This questions the role of management. To assume that merely removing management will
guarantee successful self-organisation is practically naive and (as will be reasoned)
unsustainable. Similarly, if organisations are flattened and hierarchy removed, the question
arises whether a networked organisation without any sort of rank will not ultimately result in
the re-establishment of hierarchy, albeit of a different nature. In exploring these questions
we will come close to the concept of the 'living company', along the lines Arie de Geus has
formulated in his recent book. We will demonstrate that it means linking the continuity of
companies to networked coherence and tolerance at system level.

This thesis does not aim to answer all questions, it merely intends to explore a new way of
thinking about corporate structures and value creation. Apart from investigating new ideas           -
and approaches, it aims at integrating visions of scientific areas, which in management
sciences have been kept apart so far or have not been applied at all. Consequently it
wants to construct a coherent and consistent picture of the future of value creation under
conditions of extreme heterogeneity and unpredictability.

Essentially the primary question, as stated, is whether any logic underlies the sometimes
erratic processes and phenomena we observe within companies, as well as in their
environment. To a certain extent this thesis presents an exploratory tour to discover Murray
Gell-Mann's shortest codes to describe the complexity of modern companies. Other
management scientists have expressed some of the aspects, both recently and in the more
distant past. Occasionally the issues have led to bitter arguments, particularly where
opposite views were held. Our aim is not to sit in judgement. We want to explore how our
mental model of the world of modern companies can evolve in such a way that we
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understand how opposite views can co-exist, albeit in varying situations and under varying
time scales.

1.4 Structure

This thesis has three main sections: Section A explores the territory, Section B addresses
the concept of order, and Section C applies the findings to new concepts of business
processes (see Figure 1 -1).

The first part of Section A starts with the nature of value and the way it is created in
companies (Chapter 2). It links value creation to the interest of stakeholders as well as to
the nature and organisation of business processes. Based on the finding that the
mechanism of financial value creation evolves in a number of distinct phases (Chapter 3), it
will be argued in Chapter 4 that under conditions of extreme heterogeneity the current way
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of organising business processes has reached its limits. Complexity costs tend to become
prohibitive when industrial-type organisations are exposed to heterogeneous,
unpredictable markets.

Section B explores the nature of order and complexity. In Chapter 5 we will address the
concepts of order and complexity as two closely related topics. They actually represent two
sides of the same coin. Whereas 'complexity' addresses apparently chaotic phenomena
based on an underlying orderly structure, 'order' addresses how from a variety of entities
ordered structures can emerge without central command and control. The theory of
complexity will be used to look at markets and market behaviour from this new perspective
in Section C, Chapter 9. Section B continues in Chapter 6 with applying the concept of
order to organisational questions in companies. It will build an understanding of the
mechanisms underlying emergent order in networked structures, leading to subsystems
that behave in an orderly meaningful way. In Chapter 7 we will address the question how
such subsystems can be interfaced, and what special problems arise if we aim to do so. It
also addresses the issue of how to manage such systems. Section B ends with Chapter 8,
in which a number of examples, both from literature as well as from our own experience,
are related to concepts of order and complexity as developed in the previous three
chapters. However, it should be realised that a full application of the concepts in this thesis
is still unavailable, which means that demonstrations can only be fragmented or at best in
parts. Chapter 8 offers no complete proof of the validity - it is merely an illustration of the
principles.

We continue in Section C by exploring how these principles of new order can be applied to
the core business processes. In Chapter 9 we examine the future of marketing, developing
concepts which help us understand the behaviour of consumers in highly individualised
and heterogeneous markets and illustrating the existence of underlying order in apparent
chaotic markets. Chapter 10 illustrates how supply chains can be configured in such a way
that they can cope with unpredictability as well as produce infinite variety without incurring
prohibitive costs. In Chapter  11 we apply the different notion of order to information
processes; we argue that at this time many information processes are inadequate to
support future business and discuss what the key elements of future information processes
should be. Finally, in Chapter 12 we delve into the concept of self-organising human work-
structures and we try to formulate the boundary conditions under which successful and
coherent self-organisation in companies can be achieved. This includes the role of
management and some other aspects that cover the change from a traditional Taylorian
organisation towards a networked structure.

The last Chapter (Chapter    13) is linking the results   of our exploratory   tour   into
unpredictable heterogeneity back to the problem-definition in the beginning. It states
whether, and to what extent the key issues are indeed addressed throughout the thesis. It
summarises the key findings of this thesis, by contrasting the industrial company of today
with the new, networked, companies of tomorrow. In doing so, areas of yet insufficient
knowledge and assumptions yet hard to prove are identified. The remainder of this chapter
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is devoted to these areas for further research, hopefully inspiring scientists to pick up some
of these questions.

1.5 Ambition

Writing a thesis has proven to be an enormous effort, both in time as well as in energy. The
reason to persevere is based on the same observations that underlie its theme. In a world
which is changing faster than many of the response mechanisms currently available to
companies, the ability to adapt and evolve is strongly related to the ability to experiment in
large-scale parallel processes, the ability to decode information into meaningful building

blocks and then make these building blocks available to other potential users. In the same

way we aim to contribute to the encoding and proliferation stages of the collective learning

processes, addressing the strategic questions which modern companies are facing.

We want to break away from extrapolation and improvement of current business principles,
which are increasingly becoming subject to diminishing returns. By exploring new concepts
we want to create a scientific basis for management researchers. We also want to collate a
number of so far isolated ideas and connect the different worlds, sometimes bridging the
contradictions which have been put forward by management scientists, in an attempt to
formulate a new, coherent and consistent theory. While encompassing the fundamentals of
strategic thinking of the past, we aim at relating and integrating a variety of these new

insights into a logical and coherent framework. Such an attempt at bridging the gap
between the worlds of physics, economics, management sciences, social sciences,

anthropology, mathematics, biological sciences, accounting and business finance can
never be complete, nor can it pretend to be. However, we believe that the introduction of
such new areas to management sciences might well enrich the models currently used to
deal with the problems of business.

Managers are struggling to find answers to a future that is increasingly becoming
unpredictable. This struggle is not just practical and performance-related, in our experience
is also very personal. It is the building on collective experience that has led managers to
their current responsibilities. They find it difficult to let go of these rules of experience,
especially if no terminology, paradigms, concept or proof of validity is available, when it
comes to providing new answers. Most of the cases and examples feature companies that
have been market leaders in their own right. Market leaders have no substitute for thinking
ahead and reinventing the rules of the game. Waiting until someone else has defined and

implemented new rules, almost implies that they will by then have lost their number one

position. This thesis is also written to help market leaders grasp some of the concepts they
might want to deploy to sustain the success of their company in future. For them the
challenge is to alter companies from a position of strength; not wait until the current
concepts prove to be no longer valid and then embark on large-scale reorganisation to

salvage the sinking ship.
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1.6 Sources and methods

This thesis has a strong exploratory dimension, which from a scientific point of view limits
the scope of research and methods applied. Apart from fieldwork, we have drawn on past
research and literature. These references cannot be but limited, if only for the sheer
quantity of management science literature. We have, in doing so, been selective. We have
endeavoured to use such references that helped us building our reasoning, both in support
as well as contradiction. Where thought useful for the reader, we refer to existing literature,
and explain the relation between our thoughts and this literature.

The scope is managerial. It tries to re-build the link between practice and theory in
companies and therefore is less oriented towards developing methods and techniques and
their validation. When we reason that companies in the future will have to be regarded as
coalitions of stakeholders and that their continuity will depend heavily on a continuous
value creation for all of these stakeholders. The emphasis is primarily on gaining
understanding how value is created. The distribution of such value has been much less
considered as a topic, although at certain points creation of value and its distribution are
inseparable. Wherever the distribution question applied, we have tried to pay attention to it.

Thus, our first aim has been to create a new perspective for management, rather than
define a complete set of new economic business principles. As a logical consequence, this
thesis examines the (sometimes apperently erratic) phenomena and tries to relate them to
underlying processes and order.

The research method as has been used in this thesis may be characterised as qualitative
(Creswell, 1994). Instead of extrapolating existing knowledge and refining methods and
insights from current knowledge of business and business processes, this thesis has
explored new concepts, and identified illustrations to underpin the principles defined. Its
method therefore has been experimental and does not aim at detailed proof of all findings.
It is proof of principle that has been sought, not proof of detail. Lincoln and Guba (1985)
refer to 'pattern theories' as an explanation that develops during naturalistic or qualitative
research. Rather than the classical deductive form found in quantitative studies, these
pattern theories provide a 'pattern' of interconnected thoughts or parts linked to a whole.
Neuman (1991) writes about pattern theory:

"Pattern theory does not emphasise logical, deductive reasoning.
Like causal theory, it contains an interconnected set of concepts and
relationships, but it does not require causal statements. Instead, pattern
theory uses metaphor or analogies so that relationship 'makes sense'.
Pattern theories are systems of ideas that inform. The concepts and
relations within them form a mutually reinforcing, closed system. They
specify a sequence of phases or link parts to a whole."

Rather than using the statistical and linear equilibrium models, which are so typical of
current thinking in business processes, we started using other concepts from mathematics
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(particularly dynamic and non-linear systems) and biology. In many cases this routes back
to the work which has been done, among others, at the Santa Fe Institute in New Mexico,
USA.

In our examination of non-linear systems we touch on a world in which small causes can
have large effects. Just as in an aircraft accident hundreds of casualties could be caused

by a breakdown at molecular level of a particularly critical component, applying non-linear

analyses to managerial questions could lead to a loss of focus on the levels of analysis that
are at stake. We have attempted to limit ourselves to the level of analysis of the primary
groups of stakeholders (shareholders, clients and employees),  plus one level  up  (the
company) and down (the individual stakeholder).

As stated before, we aim to integrate theories form different sciences and apply these to
business processes. For our purpose, the stringent division between scientific sub-units
does not represent a proper reflection of reality. Rather, we believe there are strong
connections between the mechanisms governing the phenomena studied by these different
scientific sub-units. In modelling these relations, we adopt Checkland's (1981) view, in
relating the different scientific sub-units to different hierarchic levels of science: physics,

chemistry, biology, psychology, social sciences; or: atoms, molecules, cells, organisms,
groups/organisations, societies.
This scientific hierarchy is not a hierarchy in the reductionist, Cartesian, sense that the
whole can be understood by breaking it down into parts. Not in the sense that mechanisms
from one level serve as a metaphor in analysing another level, but rather in the sense that
the parts, when interacting, show emergent behaviour on a higher level (i.e. the whole is
more than the sum of its parts). In this thesis, the level of analysis is the organisation as
the emergent behaviour of its constituent agents.

1.7 Definitions, limitations and scope

Considering the prime interest we have in value creation, and with the argument in mind
that value creation, under conditions of heterogeneity, can only be sustained if there is a
coalition of interests of stakeholders 'V, we are interested in businesses as non-zero sum
games. In a non-zero game the aim is to achieve a net growth of result for all participants
in the game. In principle, all participants can be winners. By contrast, in zero-sum games,

the growth of result for one of the players is always at the expense of the other players.
Such are win-loose games. Even in a non-zero sum game, there will be elements of the
zero-sum game as it comes to the distribution of result-growth over the various participants
in the game. The zero sum game aspects of value distribution are largely beyond the
Scope of research and the basis of this thesis.

Although in principle some or maybe all of our thinking could be applied to niche players,
our prime interest is the mass market area, because it is especially there that unpredictable
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heterogeneity causes current structures to break down. This heterogeneity is partly caused
by the evolution of wealth. Therefore our theory and observations are mainly relevant for
highly developed markets and the companies active in there, particularly companies that
are facing saturation in the markets they serve, limiting the growth of volume as the prime
source of growing value.

The stakeholders are considered to be part of the company in our definition. Determining
for being a stakeholder is the question whether there is a relation between the company
and the individual considered to be a stakeholder. We will consider this relation to exist if
an effective exchange of utility takes place, and such exchange of utility is recognised by
both sides. As an example we could look at the matrix defining a potential stakeholder and
a company. On both axes the perception of the existence of relation is digitally indicated by
0 (no relation) and 1 (relation exists). See also Figure 1 -2.

In the situation where neither the potential stakeholder nor the company recognises the
existence of a relation, there is no relation and the individual will not be considered as a
stakeholder. In the situation where both company and stakeholder recognise the existence
of such relation the individual will be considered as a stakeholder. These two cases are
straightforward and simple. In the situation however where the company does not
recognise the existence of a relation whereas the potential stakeholder as an individual
does, problems may arise not just in definition terms, but also in the real world. An example
of such a situation might have been Shell, planning to dispatch the Brent Spar oil terminal
in the ocean. Whereas Shell considered it to be predominantly a company problem, clients
thought otherwise, and confronted Shell with their disagreement by passing the Shell fuel
stations, at least temporary.

The other incongruity occurs when the company thinks it has a relation but the individual
does not recognise this relation. This phenomenon is observable in direct marketing
processes. Personalised mail does suggest a relation that in many cases does not exist, or

yes  )O      7
sees

relation

no

0

no yes

company sees relation

'E1'   '   Matrix company-stakeholder relations

12

..



mass-individualisation

Introduction

at least is not recognised by the client. An illustration of such case is the six identical letters

(one for every bank account) we received from our local bank, announcing that the local

managing director had been replaced. The new managing director was, in his words,
"eager to sustain and further develop the close personal relation" we were supposed to
have.

This matrix could be considered as a form of pay-off matrix, describing the interaction
between different subsystems of the company in their exchange of utility towards lasting
co-operation. Although stakeholdership can only be defined at the level of the individual (as
relations can only exist on the individual level) we consider in this thesis three groups of
stakeholders (considering the nature  of the utility  they are looking for), being  the
shareholders, the clients and the employees. Each of those groups form part of a larger
group (respectively the capital market, the products/services market and the labour

market), that in turn form part of society at large (see Figure 1 -3). Those individuals, which
under these headings are stakeholders (as defined above) are part of the company, as
opposite to the rest, which are considered to be the environment.

Under this definition not all of the capital providers are shareholders. Not just because as
an individual they might not recognise their position as stakeholder, but also because some
capital providers (e.g. banks) are in reality suppliers, in this case of money. Suppliers,
although they have in many cases a risk bearing relation with their clients, should not be
considered part of the client-company.
In fact according to the above definition it is the other way around. The client-company
might consider itself to be a stakeholder in the supplier's company. This recognises that all
value in the end arises from the market and therefore the choice to be a client is the
principal choice.

capital market

Share-
holders

Clients 4   I 

\  consumer market employment market-)
Figure 1-3 Stakeholder communities
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Something similar could be said about employees. The stakeholder-status of the employee
is not necessarily linked to the existence of a labour contract or any other legal
commitment of the individual with the company. It is quite possible that individuals who
have no direct legal employment relation with a company (e.g. because they are working
through an employment agency) develop a relation with the company which is recognised
from both sides in the definition as mentioned above. Something similar can be observed
in long-term consulting or interim-management relations with a particular company. The
relation of the individual consultant or interim-manager with the client-company might
develop to be stronger than the relation with the company he or she is legally employed by.
Alternatively there might be employees with a legal labour contract with the company that
are neither by the company itself, nor from their own perspective considered to have a
relation with that company. In Arie de Geus' book 'The living company' (1997), he
describes that the company as a living entity does not comprise necessarily all of the staff
employed in the legal sense, but a community of people who do have a mutual relation
with the company.

In order to create value for its stakeholders the company will organise functional entities
into business processes. The collection of these business processes is referred to in this
thesis under the name 'company system'. The company system therefore comprises all
elements, (be it human or material or financial) which together form the marketing, supply
chain, information and organisation processes. These processes themselves can be

Jnsidered as subsystems of the company system, although they are not the only
subsystems that are and can be recognised.

All this leads to a different theory of the firm compared with the various classes of theories
that exist. Our criticism with regard to the resource-based theory of the firm is that it is
largely input-oriented, whereas economists (e.g. Solow) and management scientists have
already indicated, both in quantitative and qualitative terms, that economic success can not
be attributed only to resource-related input factors. We believe therefore that modern
companies in highly advanced markets are less governed by resource input than by the
interaction with their environment.
Other theories of the firm are largely based on structural considerations and are in most
cases rooted in the industrial way of organising processes within companies. As we are
arguing that the industrial organisation, in its Taylorian procedural nature of creating order,
does not perform adequately in heterogeneous and unpredictable markets, such structure
based theories do not contribute to our understanding.

We do not subscribe to the one-dimensional view that the shareholder is to be regarded as
the company's prime stakeholder. Nor do we subscribe to the consumer-centered
(consumerist) view which sees the client as the dominant stakeholder, nor to the Marxist
view in which the employee is to be regarded (or to be correct, will ultimately become) as
such. As they are limited to just one dominant stakeholder-dimension, these views fail to
understand value creation for companies in highly developed, heterogeneous and
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unpredictable markets. Our view is that under conditions of extreme heterogeneity
companies will become coalitions of these stakeholders: shareholders, employees and
clients. These coalitions can only endure if value is created simultaneously and
continuously for all stakeholders. All of these stakeholders are in the end human beings. In
the advanced economies of the western world, wealthy, democratically organised and well
educated as they are, we consider them to be competent, independent and socially literate.
But not uniform, consistent or even consequent in their preferences and behaviour. Our
aim is not to explain behaviour, our aim is to observe behaviour and respond accordingly.

A number of organisation theories, which originated in the technical sciences, e.g. systems
theory, sociotechnical systems theory, and control theory, have addressed comparable
issues to those as are being discussed in this thesis. Most of these approaches, however,
still treat human organisations as a linear system and do not pay enough attention to the
inherent emerging properties of networked systems. We see companies primarily as a
coalition of the stakeholders who, in relation to value creation, mainly use immaterial
resources in interactive dynamic networks, governed by a hierarchy of processes rather
than a functional hierarchy (see Chapter 7.3).

There is one theory of the firm, the contingency theory, which bears close relations with the
view as expressed   in this thesis. This contingency theory, formulated  in de 19605  by
Lorsch and Lawrence (1970), sees the firm as a product of its interaction with the
surrounding environment. As a consequence of this theory, not the 'single best solution' as
advocated by Taylor, but a wide variety of possible solutions (dependant on the nature and
interaction with the outside environment) can provide the basis and structure of the
organisation. Although the contingency theorists have attempted to explore a much wider
variety and richness of company structure and processes, the interest in this approach has
vanished over time. The proponents of this theory of the firm were seen as opportunistic,
observing reality rather than building a theoretical framework. As the contingency theorists
Still adhered to the Taylorian principles of hierarchical functional specialisation and
therefore the functional structure of the company, they failed to take the step towards
emergent order and process hierarchies. Without these two, the order and meaning arising
out of interaction cannot be adequately described. This might explain why this concept of
the firm, though interesting in its observations, never has enjoyed the success which it
conceptually might have deserved.

Most business processes contain a very strong human element. Rather than adhering to a
particular view of man, be it theory P,Q or R, we believe that alternative methods of order
can only be understood in depth if we see people as multi-dimensional, incongruent and
sometimes inconsistent. People in organisations can be client, employee and shareholder
at the same time. In the same way we consider agents in networks to be capable of playing
multiple roles. If we want to understand the richness of behaviour under conditions of
interactive dynamic order, there is no way of condensing this many-sidedness into a one-
dimensional approach. A central concept in this thesis is the existence of equivalencies:
utilities that can be expressed (for exchange purposes) in financial value or prices, while
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being not necessarily financial in nature. We herewith adhere to the views of management
scientists like Reichheld (1996) and Collins & Porras (1994), who support similar views.

Order is defined in Chapter 5 as a meaningful relation between entities. This relation
implies that links between entities exist, which represent exchange of some sort between
the entities. As such exchange is necessarily seen as meaningful by the entities, this
exchange represents some sort of utility exchanged between two entities, let's say entity A
and entity B.  The fact that this exchange can take place in a meaningful way also implies
that entity A and entity B are not identical. If they were fully identical then no sensible
contribution from A to B or from B to A could be defined. As A and B exchange utility, they
will do so in quantities so that they both perceive a good deal from the perspective of self-
interest. Hence utility represents a value to the entities, and the 'exchange rate' between
utilities is determined by the value of those utilities as perceived by the entities. Defined in
this way values equals perceived utility as seen from the perspective of the entity.

If, in a network structure, there is a continuous exchange of utility between entities of the
networked structure, these respective utilities can be seen as equivalent, or, in short, as
equivalencies. The word equivalencies in this thesis will hence be used to indicate utilities
that represent equivalent value to the respective entities.

As the utilities are different in nature, there is no obvious common denominator in which
utilities can be expressed. However in the context of a company, all utility can in the end be
translated into financial value, which ability is an expression for the existence of a trade
relation between entities in a process of matching supply and demand. Multiple options for
exchange of utility exists. Hence under conditions of a relatively free choice to enter
exchange relations, financial value represents the translation into money of the perceived
utility as seen by the entities.

When we, as an expression of the existence of a meaningful relation between functional
elements of an organisational structure, use the concept of order, this order ought to be
seen in the context of value creation for stakeholders. Meaningful in this respect therefore
implies some sort of purpose as seen by the stakeholders in terms of the utility exchange
that takes place between them. This as opposed to for example order as occurring in frost-
flowers on a windowpane or a series of numbers. Such order can be considered
meaningful, but is not necessarily purposeful as seen from the observer. Order does
require an external view. External, because both meaning as well as purpose can only be
identified from observing the ordered structure as a whole, as order is a property of the
whole and not of the composing elements themselves.

The continuity of networked order will only be sustained if the exchange of utility can be
founded on a continuous base. In order to do so, entities will strive to further advance their
self-interest, and hence require an ever-higher level of utility. This will be true for all
entities, with as a consequence that the level of the utility exchanged in these relations will
grow over time as an evolutionary process. In this sense network structures presuppose a
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non-zero sum game relation between the entities. The implication is that previous levels of
utility exchange are no longer sufficient for the future, and that the aspiration level for utility
will be continuously raised between any pair of entities.

Seen in this way the continuity of the utility exchange requires continuous positive
reinforcement. Rather than striving for a stable equilibrium, the process ought to be self-
reinforcing, and therefore is heavily dependent on the occurrence of positive feedback
mechanisms. It is therefore that economic value creation based on networked order is
closely linked with the concept of increasing returns economy. The continuous quest for
higher levels of utility exchange also requires a definition of goals that do not represent the
best compromise achievable, but rather a continuous ambition towards higher level of
perceived utility. Such goals are referred to in the thesis as outrageous goals, outrageous
in the sense that they represent a ambition which could not be fulfilled based on previous
behavioural attitudes, procedures, and means. Outrageous goals therefore require change
rather than continuous improvement, finding ever better ways of interaction towards higher
levels of perceived utility.

A company, as used in this thesis, is an economic entity intended to create value for its
stakeholders. It will do so by organising functional entities into business processes in
dynamic interaction with its environment. As a consequence the company is to be
considered as an open system in system definition terms v

According to the second law of thermodynamics every open system left to its own will
finally grow to infinite entropy levels. In fact any ordered system will gradually fall to
complete chaos. That is unless the system is capable of exporting entropy, which is
identical to importing energy. Importing energy implies somehow moving against the
gradient. Varela uses the example of glucose bacteria to explain this by stating that
glucose bacteria are capable of working themselves up the glucose gradient in order to find
the source of energy. Something similar is true for network structures as well, and this
ability to move against the gradient implies that networked structures do have living
characteristics, not necessarily in the biological sense of the word, but in the definition of
'living structures' as being used by Francisco Varela (1979) and Arie de Geus in his book
'The Living Company' (1997).

Networked structures consist of nodes and links. The links represent the utility exchange
as mentioned before, the nodes are entities which are capable of maintaining a relation to
each other. Within this thesis entities are therefore the general denominator of things
(objects, systems, subsystems, biological organisms, etc.) that are capable of entering into
a relation of some kind with each other. We distinct between passive nodes and active
nodes. Passive nodes (like molecules) do have no intention or ambition of their own, active
nodes do. Entities representing active nodes in a network structure we will refer to as
agents, which could either be biological organisms (in most cases humans), or non-
biological entities with living characteristics. Such living characteristics could either arise
out of interactions as described by Francisco Varela, or because of the interaction rules
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which are given to these nodes like for example in the 'COLORS' example (see Chapter 5).
Although in principle a networked collection of agents could become an agent at a higher
level of system definition, we will in general refer to networked collections of agents as
networked subsystems. These subsystems could either be representing business
processes, or groups of stakeholders in the company.

A central concept throughout the whole thesis is the notion of networked order. However
this networked order will be referred to under number of different names, all of them
representing the same underlying phenomena, but approaching it from different angles of
perspective:

•     When talking about the mechanisms underlying the emergence of
networked order, we will in general refer to this as interactive dynamic
order;

•      When talking about the evolution of order, we will in many cases refer
to networked order as emergent order;

•      When concerned about the management and control of networked
systems, we will use the term self-organising structures.

All of these represent different perspectives on the same phenomenon, which in general
can be identified under the heading 'networked order'.

Quite apart from that we will refer to complex order, or complexity in general. Whereas
order refers to a macroscopic orderly behaviour of a system, complexity refers to a
different aspect of order. Some systems, while displaying an apparent chaotic
phenomenological behaviour, appear to be very orderly at the level of the underlying
processes. In many cases simple recursive (IF/THEN) rules or similar chemical or
mathematical formulae may lie at the basis of system behaviour that cannot be easily
distinguished from true chaos. However the behaviour of such systems can be described in
much shorter terms than the wealth of its phenomenological expression. Such systems we
will refer to as complex systems, and the order associated with these systems as complex
order or complex dynamic order.

Complexity and order represent two faces of similar mechanisms, but also are an
expression of the interest we take from a business point of view in those phenomena.
Especially in complex systems, the variety and unpredictability of observable phenomena
(for example client behaviour) might root in underlying descriptions that are considerably
more simple than the observed behaviour. Heterogeneity and unpredictability are therefore
terms which refer to the phenomenological expression of such systems, and not, or not
necessarily, to the underlying structure. Extremely heterogeneous market behaviour
therefore might prove to be not quite so heterogeneous at a deeper level, nor might
apparent unpredictability of this behaviour manifest itself in the same way at a deeper level
of understanding of the complex nature of such a system.
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1.8     Rationale

This thesis describes the impact of increased unpredictable heterogeneity on the business

processes of companies operating in highly developed markets. As a consequence of the
changes in the environment in which they operate, the conventional industrial type
organisation of business processes in reaching the limits of efficiency and effectiveness,
limiting the potential value to be generated for the stakeholders.

The impact of this unpredictable heterogeneity may however not always impact the
company first in the marketing interface. Especially companies operating in business-to-
business relations may experience the influence through pressures arising from the
changes forced upon their supply chain processes. Down-stream, clients are passing up
the consequences of their evolution up into the supply chain. In the same way, changes in
information processes- and technology, either technology driven, or for example arising
form developments as Internet and Electronic Commerce, could provide an inroad of
effects of increased unpredictable heterogeneity into the company.

And lastly, as clients are in many cases also employees, the increasing individuality will
also have an impact on the way they view upon their work and the relation with their
employer. The pressures arising from this movement towards new and more individualised
labour relations, the explosive variety of contractual forms, and the need to create

perspective where security cannot be provided anymore, will also channel the effects of

unpredictable heterogeneity into the company.
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Figure 1-4         Impact of unpredictable heterogeneity on business processes
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Whatever though the first points of confrontation with these developments are, the
consequences cannot be limited to that specific domain of business processes. Invariably,
changes in one place will start to create consequences in another place. E.g. more
demanding and self-conscious employees will require different information. New supply
chain processes will enable new marketing games. New and more demanding clients will
require different interaction with company employees, etc.

There is however no direct translation of the impact in one domain into consequences in
another domain. The linking pin is the way in which order is achieved. Only by
understanding how external pressures in one domain are starting to touch the basis of
order in the business processes, the translation can be made into corresponding changes
in other processes. The understanding and grammar of order in this way is the 'Esperanto'
to link the various business process transformations together as is displayed in Figure 1 -4.

As this thesis concerns the problems that companies are facing with respect to increased
unpredictability and heterogeneity in the market place, this entrance has provided our
prime angle of observation. Hence the thesis is structured from the marketing point of view,
although in principle, following the above reasoning, any of the other angles could have
been taken as well.

1.9 Readers' guide

This thesis covers a wide area of topics, and introduces a number of theories that might
not be part of the knowledge and experience base of the majority of the readers. This,
together with the fact that some of the views are quite contrary to what we are used to
believe or think, might make it difficult for readers to find their way through this thesis, and
understand and grasp the relations and logic that is linking the various topics together.

Especially managers, always operating under shortage of time, might find working through
the whole of the thesis initially too much of an effort. In order to help them, but maybe also
for scientists (to build a global understanding of the principle statements and reasoning
throughout the thesis) we have chosen a structure of chapters which is somewhat different
from the convention. In most chapters, especially those in which theory is built, under each
paragraph heading a statement is formulated in bo/d ita/ic characters, which summarises
the reasoning or conclusion of the explaining text following this statement. Just reading all
these statements in sequence will provide the reader with the whole story as a logical
sequence of the statements, be it without the detailed discussion and proof of statement.
Reading the thesis this way will enable anyone to at least absorb the content as a coherent
logic sequence of reasoning, in just a couple of hours.
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We do hope that by then the reader will have built sufficient interest in the detailed content
to be motivated for the big jump in the deep. Before boarding our discovery tour into the
world of unpredictable heterogeneity, the reader might benefit though from a list of the
main conclusions derived from the work as described in this thesis:

In advanced markets value creation, rather than being linked to the exploitation of
similarities, is increasingly connected with the exploitation of differences between
customers;

• Under conditions of extreme heterogeneity companies are becoming
coalitions of stakeholders: shareholders, employees and clients;

• These coalitions can only endure if value is created simultaneously
and continuously for all stakeholders;

• Industrially organised structures are inadequate for long-term growth
of value. When extreme heterogeneity is approached they will be
limited by prohibitive costs of complexity;

•      A different concept of order is required to meet this challenge:
interactive dynamic order;

•      This different form of order will radically change the nature and the
structure of our current business processes;

•      Some aspects of such new business processes can be explored with
today's knowledge, but many areas await new research.

In addition, each chapter starts with a short introduction, and ends with the main
conclusions to the chapter as a whole. Lastly we provide in the text ample references to
other parts of the text, in the hope this will enable to quickly reference back from one
statement to another.

'........... Solow, in his famous 1957 article reasoned as follows: society's aggregate production
function was traditionally assumed to be dependent on capital (K) and labour (L). Solow's aim
was to segregate variations in output (Q) due to technical change (A(t)) from those due to
changes in availability of capital. In doing this he assumes neutral technical change, i.e.
technical change that does not affect the proportion  L, but simply increases or decreases
the output attainable from given inputs.
Technical change to him is an expression of any kind of shift in the production function (e.g.
technological development, education). The aggregate production function then takes the
following shape: Q = A(t)* f(K, L). From differentiating and rewriting this function, the rate of
technological change AA(t) /A(t) can be computed. Solow tested this technological change for
a time series from the United States economy (1909-1949), and found that approximately 1/8
of the total output increase is traceable to increases in capital, and the remaining 7/8 to
technical change.
This reasoning may be translated to a business context, as is suggested by others. In this
view technological change is an equivalent for the value a company generates above its input
factors. Discontinuities in the build-up of this residual refer to entering a new phase of the
business evolution.
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" ......... Deterministic chaos is usually defined as follows: "The time series of real numbers {at}
has a deterministic chaotic explanation if there exists a system, (h, F, xo), such that h maps 9
to R, F maps R to R'l, at = h(xt), xt=F(xt.,), and xo is the initial condition at t = 0" (Brock, 1988).
In other words: we observe a time series of real numbers {that is: at}. These are real numbers,
representing what actually happened in an n-dimensional space (that is: xt) through a function
(that is: h). In tum, what happens at a certain moment (that is: xt) is a function (that is: F) of
what happened at an earlier moment (that is: X,-1)· It is supposed that the initial conditions (that
is: xo) are given, and that the functions (that is: h and F) are smooth. The task is to uncover
information about h, F, and xt from the observations of {at}, in order to determine whether a
time series is deterministic or completely stochastic, i.e. truly chaotic. Existence of
deterministic chaos is completely overlooked by traditional methods of analysis that focus on
linear approximations (Brock, 1988; Hibbert & Wilkinson, 1994). Traditional explanations of
apparently chaotic phenomena tend to rely on patterns of external shocks, random noise, or
inherently stochastic processes. Uncovering the underlying order through advanced methods
of analysis may explain at least some of the components of this apparent chaos, in terms of
deterministic feedback mechanisms governing the interactions between the system's agents
(see Chapter 9: Networked marketing). This understanding can  lead to  new ways of avoiding,
coping with, or enabling certain patterns of behaviour. We will argue that doing this effectively
requires adopting a new concept of order.

'".. Gell-Mann (1994): "[...1 at least one way of defining the complexity of the system is to
make use of the length of its description" He illustrates this conclusion by drawing six times a
same pattern of dots, ranging from not connected to fully connected. While the unconnected
dot pattern is typically viewed as the simplest, one might ask whether the fully connected dot
pattern is the most complex. Gell-Mann argues that this is not the case. The fully connected
pattern is the complement of the unconnected pattern, in other words it is just as simple, and
as such it belongs at the bottom of the complexity scale. The pattern with a few dots
connected is slightly more complex than the unconnected. A pattern however with all dots
connected except for these same few lines, will be just as complex. The most complex system
is somewhere in the middle, i.e. where it takes the most time to describe the connections
between the dots.

 v ......... Stakeholders in our definition are shareholders, clients and employees. For the
reasoning behind this see Chapter 2.

v     ...... For the reasoning behind company identity see Chapter 7.5
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2 Value

2.1 Stakeholders in advanced economies
In advanced economies such as Europe and North America
companies are increasingly becoming coalitions between
stakeholders who of their own free will decide to take or maintain an
interest in those companies. There are three stakeholder groups:
shareholders, employees and clients.

The idea that value creation and distribution is related to the nature and stage of
sophistication as displayed by the economic structure in which the companies operate, is
widely supported. In advanced market economies (such as Europe and North America),
the choice of opportunities open to capital providers, clients and specific employee
categories with regard to investments, products and services, and employment is
approaching infinity. Yet, various views are held with respect to the position these
stakeholders take with respect to each other.

Here, a distinction is often made between the Anglo-American model and the Rhineland
model. In his book 'Capitalisme contre capitalisme', Michel Albert describes the differences
between these models (Albert, 1992; see also Naert, 1997). In the Anglo-American view
companies are the property of their shareholders. For them it is perfectly logical to do as
they please with the company they own. They may even break it up and sell off the
segments that are of no interest to them. The company's primary goal then is to earn
money for its owners: the company as a cash flow machine for shareholders. Clients,
employees and management are merely considered to be inputs for reaching financial
goals (Albert, 1992).

In contrast, the approach of the Rhineland and Japanese models is to treat a company as
a community in which the prerogatives of the shareholders must balance those of
management, banks and the interests of employees. The company in itself is not
considered the property of the shareholders: value distribution is not about short-term
profit, to be distributed as dividend to the shareholders. In most cases the capital providers
are members of the same business group or network (keiretsu in Japan) that the company
belongs to. To demand high dividends or interest rates would therefore be
counterproductive. Rather the providers allow the company a long-term market perspective
and permit it to take the high financial and industrial risks that go with the introduction of
new products. The pay-back will materialise as market share or even market dominance in
the long run. Part of the value created goes to employees, in the form of social benefits or
long-term employment guarantees (Albert, 1992).

Moerman (1995) also distinguishes between the three most important current variants of
capitalism: the Anglo-American financial capitalism, the continental (Rhineland) industrial
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capitalism, and the far-eastern industrial (network) capitalism. In his view these models can
be set apart according to their sequence of importance of laws, logic, and relations. See
the table below.

Model Ranked 1 Ranked 2 Ranked 3st                     nd                         rd

Anglo-American financial capitalism Laws logic relations

Continental (Rhineland ) industrial capitalism Logic relations laws

Far-eastern industrial (network) capitalism Relations logic laws

Although there are distinct differences between various advanced economies as indicated
by at these various models, the differences relate largely to the interrelations between the
various stakeholders. In all of these economies though, a similar tendency in development
can be observed in the relation between the stakeholders themselves: the shareholders,
the clients, and the employees.

Since the early days of our industrial companies, the relations with the various
stakeholders have gone through a long evolution. An evolution, which in terms of speed
and impact, has been different in the respective economies, but is following similar lines in
terms of stages and directions. Shortly after the industrial evolution shareholders tended to
have a strong personal link with a specific company, as this was often family-owned.
Gradually however, when the capital market structure took the form we know nowadays,
shareholding became more anonymous. Besides, it has become strongly internationalised,
especially during the past decades. This is easily discernible when one compares the
development of the market capitalisation to that of the GDP's of nations, also indicating
that this process is substantially more advanced in Anglo-American economic cultures than
in the 'Rhineland' and Japanese arena's (see Figure 2-1). Shareholders' investment
decisions are increasingly driven by short-term capital gain. At least part of the
shareholders is known to decide on an almost daily basis, whether or not to be a partner in
a company. Capital providers may exercise their ability of easily switching companies as a
power source, thereby forcing companies to provide high dividends and high share prices.
In order to retain their shareholders, companies are tempted to maximise their short-term
profits to reach these desired goals.

Similar to the capital markets, wherever the availability of comparable quality products and
services outstrips demand, markets for products and services are more and more evolving
from a sellers' market to a buyers' market. Product and service qualitiy is increasingly a
prerequisite to participate in the business game, not a distinctive factor. For almost any
product/service there is a 'equal quality' alternative. Quality becomes the 'green fee' for the
market game, not the game itself. Consequently clients can select a different product or
service every day, without sacrificing any product and service quality requirements. This
possibility clearly erodes client loyalty.
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This growing choice from which customers can benefit is due to a number of structural
market factors, as Pine describes in his book about a paradigm shift in primarily North-
American production structures (Pine, 1993):

•     The increase in buyers' power, which leads to the buyer controlling the
environment instead of the supplier;

•     The increased competitive intensity, i.e. the larger number of suppliers
fighting for market share;

•     The shift from price competition to product differentiation
•     The fact that markets are growing towards saturation, which in the end

leads to increased variety;
•     The fact that products are becoming more and more vulnerable to

substitutes, which induces suppliers to increase variety in order to
exactly meet customer needs;

•     The higher rate of product technology change, which results in more
different technologies being available and possibly more products.

In their book 'Agile competitors and virtual organisations' Goldman, Nagel and Preiss

(1995) note the following:
'Product variety has proliferated to a bewildering degree; Seiko markets
3000 different watches, Philips sells more than 800 colour TV models",

and:
"Magazines, beer, soft drinks, and snack foods, radio stations and cable
TV channels; audio and video equipment; cameras; fax machines and
copiers; printers and scanners; appliances, clothing and financial,
shopping, and business services all come in a bewildering array of
choices aimed at constantly proliferating market niches".

Of course, the trend is most pervasive in modern IT and communication industries. But
also service industries such as restaurants, banking and investment businesses have been
affected, as have manufacturing sectors such as washing machines:

Market capitalisation vs. GDP

Japan 1 58,1

Italy 7 21,3 I
France 140,6

Germany  - 31,4
Hong Kong 1220,6

Britain                                              | 154,4
United States 100,9

0         50 100 150 200 250     -4 %

- The shareholder dimension: market capitalisation versus GDP
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'The only constant is that new models and more variety are sure to
appear."

This is not only true for the North-American market, to which much of the management
literature refers, but also for the Western-European and Japanese markets, as e.g.
Warnecke (1993) demonstrates. In Figure 2-2 the acceleration of product variety at BWM
is displayed.

A last effect, which may be more difficult to appreciate, is that nowadays employees
choose more often than before which employer they want to work for. Employment
duration is shortening, flexible arrangements are a rapidly growing proportion of the total
employment (see Figure 2-3), outsourcing of non-core activities leads to the emergence of
specialised small service providers, and employment markets are faced with a shortage of
highly qualified employees in substantial professional segments.

In other words, while historically the relation between capital, labour and the market could
be characterised as one of shortage, lack of choice and an imbalance of power, now all
three groups of stakeholders increasingly find that they have free alternative choices for
their investments, their purchase of products and services as well as their employment
relations.

As a consequence, under conditions as described before, a company is a (temporary)
coalition between these stakeholders. Such business can be considered as a non-zero
sum game between various stakeholders, in which different economic actors - suppliers,
business partners, allies, customers - work together to co-produce value. In this way the
company's key strategic task is a systematic social innovation: roles and relationships
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within this constellation of actors have to be continuously adjusted (Normann and Ramirez,

1993).

In their book 'Built to last', Collins and Porras suggest that the main ideologies of visionary
companies (companies that consistently outperform the market) are concerned with
serving customers, satisfying employees, making profits, serving society and 'making a
contribution'. Obviously, the ideology of each individual company has its own combination

of goals and attaches different values to each of them. However, for visionary companies,
profit is never the single most important objective. Their ideologies bring the role of oxygen
to mind: there is no life without it but it is not what life is about. The authors' research
indicates that no specific ideological content is required for a company to be visionary. This
means that it is not so much the (ideological) distribution of value that matters, but rather
the creation of value (Collins & Porras, 1994).

De Geus takes the point even further. In his view, profitable long-term continuity is the
primary goal of a company. He labels companies that succeed in renewing themselves
over many generations as 'living companies'. The most important reason why these

companies reach this goal is that they do not solely focus on economics; they treat the

organisation as a community of human beings that is in business to stay alive. According to
De Geus companies should therefore «... pay attention to the deve/opment of emp/oyees
above all other considerations". Another consequence that he signals is the 'optimisation
of capital as no more than a necessary complement to the optimisation of people". \n this

view employee value is taken as a starting point. Here value should above all be seen as a
sense of belonging, of sharing (sociological) values, development potential, and
recognition. Least of all it should be considered in a financial sense. Assets and profits
have 'oxygen status': necessary for life, but not its purpose (De Geus, 1997a; 1997b).

In a reaction on De Geus' article in Harvard Business Review, James Collins (1997)
confirms the concurrence of most of De Geus' findings with their own research:

' [.] a great and enduring company does not see maximising
shareholders' wealth or profit as its core purpose, and yet, paradoxically,
companies that look beyond maximising profits not only last longer, they

Part-time employment (% of total employment)
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Figure 2-3 The employee dimension: part time employment as a percentage of total employment
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also make more money than companies that view their purpose purely in
economic terms."

He warns, however, against the misinterpretation of De Geus' article as if 'living
companies' are low risk-taking and have a soft attitude towards their employees. As is
confirmed by De Geus himself, 'living companies' also take great commercial risks, but
they do so with their own hard-earned money. Also, the 'living companies' employee
orientation does not mean they are soft, but rather that they demand high performance
within the value system of a working community (Collins, 1997; De Geus, 1997a).

Although the view that companies in advanced economies under conditions of free choice
for respective stakeholders can be considered as coalitions of these stakeholders is
certainly not uncontested, there is, we believe sufficient support to justify this view. We will
consequently use this definition of the company throughout the thesis.

2.2 Coalitions of stakeholders

Continuity of such coalitions depends on the creation of value for the
company as a whole and on a distribution which offers the best
possible value to the individual stakeholders. It follows that
strategies, which trade one stakeholder's interest against another, do
not provide a basis for continuity, unless one or more stakeholders
are not in a position to act in a free market relation. Therefore the
principal aim of companies in advanced market economies must be to
simultaneously create value for all its stakeholders: shareholders,
clients and employees.

The  literature on shareholder value takes only financial value into account  (Gilchrist,  1971;
Rappaport, 1986; Clarke, 1993; Guatri, 1994). Value is seen as purely financial and as a
consequence can be measured objectively. Other conceptions of value, conceptions that
are subjective and non-measurable, are not considered at all, the only exception being
corporate governance (shareholders vs. management).

In his book 'Creating shareholder value: the new standard for business performance',
Alfred Rappaport explicitly names maximising shareholder value as the central objective of
the company:

'The idea that business strategies should be judged by the economic
value they create for shareholders is well accepted in the business
community. After all, to suggest that companies be operated in the best
:nterests of their owners is hardly controversial." (Rappaport, 1986).

Rappaport states that shareholder value is created when a company generates free cash
flow in excess of the shareholders' investment in the business. Value is extracted as

28

,4



mass-individualisation

Value

shareholders receive their economic returns: dividends and increases in share price. The
process of value distribution among shareholders, customers and employees is not taken
into account (Rappaport, 1986).
Marketing literature normally assumes customer value to be the key objective of the
company. Other objectives, such as employee value and investor value, are however both
a consequence as well as a cause of customer value (Reichheld, 1996; Heskett, Sasser
and Schlesinger, 1997).

Heskett, Sasser and Schlesinger's approach takes customer value as the point of
departure. They state that good customer value leads to customer satisfaction and
consequently to customer loyalty. This in turn leads to higher revenues and profitability.
This outcome has a feedback effect on employee satisfaction, loyalty, capability and
productivity, thereby reinforcing the creation of customer value. In the authors' own words:

'The strongest relationships suggested by the data collected in early
tests  of the  service  profit  chain  were  those  between:  (1)  profit  and
customer loyalty, (2) employee loyalty and customer loyalty, and (3)
employee satisfaction and customer satisfaction. They suggested that in
service settings, the relationships were self-reinforcing."
(Heskett, Sasser and Schlesinger, 1997).

As part of the value created goes to the customer in the form of lower product prices or
higher perceived benefits, this reflects a second 'community': that between the company
and its customers. What is good for the company is good for them. In Heskett, Sasser and
Schlesinger's view the market structures are free, but they are much more governed than
in the Anglo-American model (e.g. influence of labour unions, industry regulations,
government regulations and programmes). This leads to higher switching costs for all
stakeholders and to a more long-term attitude when it comes to profit gain and value
creation (Albert, 1992).

Apart from the models mentioned above, there is also the MarxisUcommunist model. It is
very dichotic, as it considers only workers and capitalists. Whereas Marx describes
workers' ownership as a result of an inevitable evolution, resulting in the crisis of
capitalism, his ideological successors have attempted to install the model through
revolution. In this model, it is the workers who should govern the company (and society as
a whole) and receive the full benefits of their work. Capital providers are exploiters by
definition, making money of the added value created by the workers, but creating no added
value themselves. In the Marxist view they are therefore not entitled to any compensation.
After the successful proletarian revolution the workers will become the owners of the
company and all added value will therefore automatically flow to them (Goddijn, Thoenes,
De Valk, Verhoogt,  1980).

Mathur and Kenyon (1997) take a stand right between shareholder value and customer
value. In their opinion the fundamental goal of the company is to eam more than the cost of
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capital, taking into account the investor's opportunity cost of placing his money in the
company. This means that financial value (the shareholder value part) has to be optimised.
The authors state however that the source of financial returns is commercial success:

'Thus the ultimate reality of business is the need to satisfy financial
markets by success in winning profitable customers in commercial
markets."

Reichheld (1996) notes that, in spite of the almost exclusive focus on shareholder value,
companies do not succeed in ensuring shareholder loyalty over longer periods. The
disruptive consequences of this lack of loyalty are often underestimated.

According to Reichheld business performance is directly linked to the loyalty of customers,
shareholders and employees. Disloyalty on the part of these groups results in a 25-50%
lower business profit. The figures per group are not very comforting: 50% of the customers
disappear within five years, 50% of the employees in four years, and 50% of shareholders
in less than one year.

Reichheld states that by bringing together the right customers, employees and investors
and carefully managing the loyalty of each of these groups, long-term value is created for
the whole of the stakeholders. The starting point, however, is the creation of customer
value. By putting employee productivity and investor capital to work, the company is able to
create value for the customer. Consequently, sales and profits go up, leaving value
available to employees and investors. In this view customer value, employee value and
investor (shareholder) value are closely intertwined (Reichheld, 1996).

Another view held by Reichheld is that business is not a zero-sum game. In other words,
value creation which benefits each of the company's stakeholders will result in an upward
spiral, since the total value created is larger than when a one-sided 'profiteering' approach
is followed. Reichheld also claims that value can be created through value sharing. In this
view, the most important objective of the company will be to bring together and maintain a
loyal well-matched set of customers, employees and investors, in order to create and
consume value to their mutual benefit (Reichheld, 1996).

Previous views by various authors are heavily biased by their professional angle of view.
Finance professionals are biased towards the shareholder, marketers towards the
customer, and personnel professionals towards the employee as the dominant
stakeholder. It appears from research by Collins and Porras, De Geus, and Reichheld that
a one-sided definition of stakeholders provides too narrow a framework to understand
success and continuity in the longer term. We subscribe to the view that in advanced
economies companies should increasingly be considered as value-creating coalitions
between free stakeholders. This view is not only supported by the research mentioned in
this paragraph, but as will be described, it is the only view that enables networked
companies to develop into effective, adaptive, wealth creating systems in advanced
markets.
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2.3 Utility as perceived value

Each individual stakeholder will seek his own (sometimes moment-
specific) particular mix of utility aspects, accumulating into his
personal definition of perceived value. Perceived value is the whole of
the utility as seen by the individual stakeholder.

Troughout history, value has been defined in very different ways. St. Thomas Aquinas
believed value to be divinely determined. Since humans set prices, it was possible for the
price of a commodity to differ form its value. A person accused of charging a price in
excess of a good's value was guilty of charging an 'unjust' price. Controversies over the
just price for a commodity dominated the economic discussions of the Middle Ages
(Nicholson, 1989).

In classical economic theory the value of a commodity is set equal to the price (Nicholson,
1989). The early scientific economists, such as Adam Smith and David Ricardo, continued
to distinguish between value and price. To Smith, the value of a commodity meant its
'value in use', whereas the price represented its 'value in exchange'. The distinction
between these two concepts was illustrated by the famous water-diamond paradox. Water,
which obviously has great value in use, has little value in exchange; diamonds are of little
practical use but have great value in exchange. Ricardo tried to solve this paradox by
stating that the relative price of two commodities is determined by the direct and indirect
labour inputs used in each good. Ricardo's theory is a pure labour theory of value, in that
cost of capital is ultimately reducible to labour, a point that was taken further by Marx.

In the second  half  of  the 19th century, the 'marginalists' stated  that  it  is  not the total
usefulness of a commodity that determines exchange value, but rather the usefulness of
the last unit consumed. Finally, Alfred Marshall set value equal to price, explaining price
from the interaction of supply and demand. This resolves the water-diamond paradox.
Water is low in price because it has both a low marginal value and low marginal cost of
production. Diamonds are high in price because they have both a high marginal value and
a high marginal cost of production.

Besides the concept of value, which in the classic view can be objectively determined as
being equal to the market price, there is also the concept of utility '. The utility approach
can be considered as a model for human behaviour. E.g. Kotler (1988) states that:

'Consumers strive for the satisfaction of their needs.  These needs are
subjective by default. The guiding concept is utility, or how well a product
satisfies the consumer's needs. Utility per unit of money is defined as
value.'

The utility theory has had severe criticisms over time. While we are aware of these
criticisms, as put forward among others in Fishburn (1988), and in a number of articles by
Tversky and Kahneman (1986; 1991), in this dissertation we assume individuals (or
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agents) to behave according to the general expected utility theory (see also Quiggin,
1993).
According to Pieters (1988) and Rusbult (1980, 1983) " the outcome of an exchange
transaction, i.e. the difference between rewards and costs can be seen as an attitude over
this exchange transaction. This attitude consists of the weighted average of the different
costs and rewards, or:

A = I wi. si (i=14n)
(A = attitude, w = weight, s = score, i = attribute)

This means, in fact, that value is not uni-dimensional, but consists of the appreciation of
different attributes.

Following the multi-dimensional approach of value, Heskett, Sasser en Schlesinger (1997)
in their book 'The Service Profit Chain' develop a concept of customer value. In their view
the following items are determinants of customer value:

• Process quality of the service;
•     The result the customer obtains (the solution to his problem)

("Customers don't buy products or services. They buy results.");
•     The price the customer has to pay;
•     The access costs the customer has to make.

Customer value then is calculated as follows:

Customer Value =
(results + process quality) / (price + customer access costs)

In this view, customer satisfaction is not solely dependent on the process quality of the
service, but also - and perhaps even more - on the results the customer obtains (here
"utility" is seen as "the solution to his problem"). Customer needs are so different that
customers are willing to pay highly different prices for the same service, depending on
preferences of time and place. Thus also the access costs for the customer play an
important role. (Heskett, Sasser and Schlesinger, 1997)

What can be considered as value for employees depends greatly on the theory underlying
what motivates employees.  In the 1950's and1960's, Maslow (1970) formulated his famous
theory of human motivation. This theory basically states that there are basic needs upon
which higher needs are built. This leads to his concept of the pyramid of needs. Basic are
the physiological needs (e.g. food and drink). Only when these are satisfied, the individual
will start to value higher needs. The first in row is the need for safety. Once satisfied, needs
for love, esteem, and self-actualisation follow, respectively. This theory implies that there is
no 'rational' or balanced decision on what motivates man. It depends to a large part on the
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'advance' of the situation: only when the previous need is present, there is room for higher
needs.

McGregor (1960) puts forward Theory X and Theory Y. In Theory X, assumptions are that
people inherently dislike work, that they are lazy, and that they are motivated primarily by
material and safety values (the basic values in Maslow's pyramid). Theory Y, by contrast,
assumes people to be motivated by the esteem they receive and by the possibilities they
have to exert control over their own work (the higher levels in Maslow's pyramid).

Herzberg (1968) takes this even further, in stating that the basic values, once not present
in the working environment, act mainly as dissatisfiers or 'hygiene factors: 1.e., they do not
motivate people when present, but they dissatisfy people if not present. These are the
'taken for granted' factors. Examples are financial reward, administrative practices, and
supervision. Satisfiers or 'motivating factors', on the other hand, when present satisfy the
higher needs as self-actualisation and esteem. When they are not present, however, they
do not generate dissatisfaction. Examples of these are achievements, recognition for
achievements, and opportunities for self-development in the job.

The determinants for shareholder behaviour, too, are by no means always completely
rational and predictable. They decide on low risk-low return vs. high risk-high return

policies, on long term investment vs. short-term speculation. Their behaviour is blurred by
a significantly bounded rationality, especially as more and more private people with less
financial knowledge enter the financial markets. Shareholder behaviour hence becomes
less and less predictable, as small issues reinforced by positive feedback can induce large
numbers of investors to change preferences, causing large price corrections in the financial
markets. Hence shareholders' value is not uni-dimensional. Their utility might include

balancing risk versus opportunity, long term versus short term, cash versus capital gain, as
well as geographic, cultural and emotional aspects.

This also touches on the problem of corporate governance, or the question whether free
cash flows should be reinvested in the firm or should be returned to the shareholders. Both
law and economics tend to view corporate governance as simply a completely rational

principal-agent relationship in which shareholders are the principals, and managers are the
agents. The conventional neo-classical theory states that creditors and stockholders reach
an equilibrium position, with management retaining some flexibility and creditors being

compensated therefor through higher interest. In practice, however, this relationship is
blurred by bounded rationality of both parties, situations unaccounted for in the principal-
agent contracts, and shortcomings in the securities markets. These issues, however, are
outside the scope of this dissertation. It suffices to conclude that shareholder value, also, is
not uni-dimensional.

Peelen formulates the social exchange theory: exchange objects in this theory represent
values. These values are based on the expected utility of the object. Two notes: (1) value

is subjective: the same exchange object can be valued differently by different people, (2)
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utility of an exchange object is experienced during use. Two kinds of value are recognised:
received values (=rewards) and sacrificed values (=costs). Exchange is assumed  to  take
place only if rewards > costs, i.e. the outcomes or profits are positive (Peelen, 1989).

Expectancy theory holds that people are motivated by two dynamics: how much they want
certain rewards (or avoid negative sanctions) and the expectancy (probability) that their
actions will generate those rewards. Expectancy theory claims that people are motivated
by calculating, thus making a conscious choice, how much they want something, how
much of it they think they will get, how likely it is that their actions will cause them to get it,
and how much others in similar circumstances have received.

Foa and Foa's Resource Theory makes a distinction among values along two dimensions:
tangibility and personal latency. In this structure, six possible resources (values) can be
distinguished: love, status, information, services, goods, money (Foa and Foa, 1976) 1" .

In conclusion, the concepts of the utility theory, the resource theory and the exchange
applied to the interests of the three dominant stakeholders in modern companies describe
their behaviour in a free market relation as a complex of value-carriers, which mix will be
highly individual and time specific. Value is therefore not (in the perception of the
stakeholder) exclusively financial value, but also functional value (the perceived value from
the use of products and services), emotional value (status, self-expression), security value
(risk-reduction), social value (e.g. environment), perspective value (development
opportunities).

2.4 Utility as financial value

Although perceived value that is ('flow') or has been ('stock') created
is not just financial value, in general value can be translated into
money as calculation unit and unit-of-measure. Investment risk can
be expressed in premiums on stock-price, speed, convenience, self-
expression etc. in product-price premiums and employee benefits in
cost-of-employment.

Van Hulst and Willems (1989) state on value:
"Characteristic for the Austrian school was the subjective, or rather
subjectivist, value theory, in which a distinction is being made between
the subjective user value, which is amongst others dependent on the
utility of a good for the subject concerned, the objective exchange value,
the value as expressed in the price and in exchange transaction, and the
subjective exchange value, which expresses the importance of the good
for the  wealth  of the  subject  at the  time  of the  exchange  [...].

.
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In this reasoning the quantities of the respective values are driven by, among other things,

objective factors, such as scarcity and income, but also uncertainty plays a role. This way
of reasoning offers possibilities to formulate behaviour of subjects and companies in terms
of game theory, putting the emphasis not so much on the equilibrium solution, but on the
strategies to follow. Competition is not a state, but a process! In addition the valuations

change continuously during such a process as a result of technological development and
changing preferences at the consumer's end; these could lead towards change in strategy
with one, some or all subjects, etc.'

Guneysu  'v (1964) states that:
'Value is fundamentally a subjective quality, since it depends on the
capacity and the ability of a good or service to satisfy human wants and
desires. For this reason,  a good or service has a value only with
reference to human beings and only from their point of view.  [...]"
'Since we cannot measure psychological value, a practical measure of
the value of a product is its value relative to other goods and services, as
expressed by the quantity of a given product which exchanges in the
market place for different quantities of other products."
 In practice, value may be measured by the money price of a product in
the market, using money as a common denominator of value."

Or, as Vilen (1991) states:
"[...]we are using the prevailing consumer price on the market place as
an approximation of the value created in the whole value system, i.e.
from raw material to consumer. Theoretically this would assume
conditions of perfect competition. In protected industries [...] price as an
indication of value as perceived by final users must be seen as a
somewhat rough approximation of the theoretically pure situation
because, by definition, market forces are not allowed to operate freely.
However, when established products are compared to each other and
there are alternatives on the  market, price as an indication of value as
perceived by the final users must be seen as a close enough estimate."

Therefore, the price of a product represents its value in the market v, which fluctuates in
connection with supply and demand, plus all services and costs entering into the value of
that product. This is a result of the process of economic theory of production, which is
defined as the creation of economic value adding utility to goods. Whereas the authors
mentioned refer to product prices reflecting utility in the company/market-interface, this
reasoning could be applied to any stakeholder relation.

Utility theory states that each stakeholder will look at a particular mix of requirements to be
achieved through his relationship with the company. Some of these aspects will be
predominantly financial, e.g. 'financial return for shareholders', and some will be functional
or emotional. In other words, the utility derived from the relationship, as seen by the
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stakeholder, is not necessarily financial value. Yet the creation of these utilities in the
business processes of the company will be reflected in the cost structure of the company.
Better products and services for clients will, in general, be more costly to produce. Salary
increases, training, and motivational programmes for employees will be reflected in the
cost structure of the company, as will the returns made to the shareholders. It is worth
noting that those costs might not always show up in the on-going cost structure of the
company, but might only accumulate over a long period of time. The image of a company
as an attractive employer may be built over decades, just as brand image may represent
long years of substantial investments. The trust a company developed on the stock
markets will equally reflect the track record and history of reliability built up over years and
sometimes decades. Therefore, the relationship of utility with the cost structure of the
company contains elements of flow 'the actual momentary reflection of the utility', as well
as elements of stock, many of those however not being reflected in the company's balance
sheet.

As the internal expression of utility can be expressed in terms of financial value, although is
not identical to financial value, so can the external appearance of utility be defined in terms
of financial value. Financial value in this respect only represents a unit of measure,
enabling the trading of various utility mixes against each other and also enabling the
comparison of various mixes of utilities. Provided there exists a sufficiently free choice for
the stakeholder concerned, he will have the option to compare the utility presented to him
by one company, with that presented by another. The higher the perception of the value of
the utility will be, the higher the price the company can command for the utility it puts
forward to the respective stakeholder. In the consumer relationship this will be reflected in
the relative price premium the company can command from its clients compared with its
suppliers of the same or similar goods and services. For shareholders different utility is
reflected in the price/earnings differential, created by some companies over their
competitors in similar businesses. The company's attractiveness as an employer will be
expressed in the average level of employment cost compared with other companies
competing for the same employees. Attractive employers, in terms of non-financial utility
will, in general, be capable of generating employment cost advantages over less attractive
employers. Hence, although the perceived value by the stakeholders is not identical to
financial value, and calculation of the conversion rates from utility to financial value might
be difficult in operational terms (especially at the individual level), it seems fair to assume
that, in principle, the perceived value can be expressed in financial terms. Therefore the
creation of financial value for all its stakeholders can be considered a central goal of the
company.

In free market relations, through the respective (capital, product and employment) market-
mechanisms, these stakeholder values are expressed in the financial value creation of the
company in terms of per unit cost-of-capital, product-price level per unit and cost-of-
employment. The financial value creation mechanism of the company expresses therefore
the quality and the quantity of the ability to create and distribute value to its stakeholders.
In considering the mechanisms, underlying the creation of this value, it is necessary to
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separate the value creation process from the value distribution process. The primary issue
is the value creation process, as distribution of value can only be applied to value which is

being or has been created.

We envisage a company as a coalition of stakeholders. In a free market, these
stakeholders can decide at any time whether or not they wish to continue or participate in
the coalition. Hence, the continuity of this coalition will be governed by the ability of the

company to generate and distribute the utilities in a way that satisfies its stakeholders. If
the total extra value generated for all stakeholders would be zero, then achieving better

utility for one would automatically be at the expense of one or more of the remaining
stakeholders. In that case it is difficult to see how continuity of the coalition could be
maintained in the longer term. It is hence mandatory that companies are capable of
generating extra value and this ability is therefore the central strategic issue.

Yet, even to understand value creation in an interacting coalition of stakeholders,
distribution of the value generated cannot be ignored completely. Nolan and Croson (1995)
formulate the antagonism between the stakeholders in five conjectures about surplus
distribution:

•     The more competitive the output market is, the larger the customers'

portion of surplus and the more managerial effort will be expended to
minimise employees' and suppliers' portions;

•     The more regulated the environment, the larger employees' and
suppliers' portions will be. In such environments, e.g. public utilities,
surplus is likely to be consumed internally rather than rebated to

customers or paid to shareholders;
•     The more competitive the supplier markets are, the larger the

shareholders' portion;
•     The more closely the distribution of surplus parallels the bargaining

power of the various stakeholder factions, the larger the aggregate
long-term gains for all: 'Because conflict among stakeho/der factions

can destroy surplus, some amount of co-operation is warranted,
whether motivated  by  mutual  trust  [...]  or the  sure  knowledge  that
Machiavellian tactics will be amply repaid in future encounters. The
surest method of getting ahead is to get along [...]";

•      The smaller the shareholders' portion, the less capital will be available
to create future surplus: «Because capita/ markets are high/y

competitive in relation to output markets, doling out today's cash
favours employees or customers at the risk of foregoing capital and the
opportunities for innovation that it might find."

Distribution of the value generated is only secondary, although not insignificant in a
number of respects. Firstly, if the distribution is seen to be unjust by respective
shareholders, either because they believe their interest is insufficiently taken care of, or the
returns in terms of utility do not weigh up against the investment of money, energy, and
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trust they have put into the coalition, they might turn away from the company, even though
conditions of positive total value have been created. Secondly, as will be explained in
Chapter 7, when we discuss Axelrod's sequential prisoner's dilemmas, under initial
conditions where trust and confidence need to be established, the way in which financial
value is distributed amongst the shareholders governs the momentum of the decision
whether or not to enter or sustain a relationship with the company.

Axelrod (1984) formulates four simple suggestions for doing well with respect to
creation/distribution of value in a durable iterated prisoner's dilemma:

•    Don't be envious;
•     Don't be the first to defect;
•     Reciprocate both co-operation and defection;
•     Don't be too clever.

In this way he stresses the dominant flavour of trust as a requirement to embark and
sustain co-operation. A distribution of value that is seen by the stakeholders as unjust or
unfair (under conditions of free alternative choices) will hence prevent the necessary co-
operation to occur (see also Chapter 7.8).

Therefore, although the value creation process is of primary strategic interest, and most of
this thesis will be devoted to the creation of such value, it should not be disconnected from
the value distribution question. In practice, policy and strategic decisions governing the
creation of value will be closely inter-connected with the interests of respective
stakeholders and therefore with the distribution process.

I...........Utility theory (from: Nicholson, 1989)
Utility theory begins with the axiom of rational choice. This leads to three basic properties for
preference relations:
1)  Completeness:
if A and B are any two situations, the individual can always specify exactly one of the following
three possibilities:
* 'A is preferred to B'
* 'B is preferred to A', or                                                                                                                         <*'A and B are equally attractive'                                                                                                               1Individuals are assumed not to be paralysed by indecision: they completely understand and
can always make up their minds about the desirability of any two alternatives. Also, this rules
out the possibility of 'A preferred to B' and 'B preferred to A'.
2) Transitivity:
if an individual reports that 'A is preferred to B' and 'B is preferred to C', then he or she must
also report that 'A is preferred to C'. This assumption states that the individual's choices are
internally consistent.
3) Continuity:
if an individual reports 'A is preferred to B', then situations suitably 'close to' A must also be
preferred to B. This assumption is generally deemed necessary to analyse individuals'
responses to relatively small changes in income and prices. It rules out certain kinds of
unusual preferences that pose problems for the theory of choice. Assuming continuity is
generally not considered to run the risk of missing types of economic behaviour that are
important in the real world.
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The ranking of the available alternatives, from the least desirable to the most, is in economic
theory equal to ranking utility. More desirable situations offer more utility than do less desirable
ones. There are a number of other assumptions underlying utility measures:

Utility measures are not unique, i.e. we may attach numbers to utilities (e.g. U(A) = 5 and
U(B)=4), but this does not make it possible to determine how much A is preferred to B, or to
compare the utilities of different individuals. The consequence is that utility measures can be
transformed, as long as this transformation is order-preserving (i.e. if U(A) > U(B), then the
transformation of F(U) to F'(U) must lead to U'(A) > U'(B))
The ceteris paribus assumption; that is, utility is assumed to be multi-dimensional U(good 1;
good 2; good 3; ... good n; other things). If we want to study the effects of changes in good 1
to n on U, then other things must remain constant.
The utility derived form a good is assumed to be marginally decreasing, or, when represented
in an indifference curve between two goods, the marginal rate of substitution is decreasing, i.e.
the indifference curve is convex in its entrire reach.
Individuals are assumed to maximise utility, constrained by their budget. When this is restated
for an indirect utility function, considering income as a means to acquire goods, the utility
function would be U (optimum quantity good 1; optimum quantity good 2; ...; optimum quantity
good n) = U[good 1  (price of good 1, price of good 2; ...; price of good n; income); good 2
(price of good 1; price of good 2; ...; price of good n; income); ...; good n (price of good 1; price
of good 2; ...; price of good n; income)] = V[price of good 1; price of good 2; ...; price of good
n; income].
The following assumptions are underlying the utility theory (Van Duijn, 1981):
* the economic agent can rank goods and combinations of goods to their contribution in
satisfaction of needs
* this ranking is consistent and transitive
* the economic agent prefers more over less given prices and income,
* the economic agent strives for the combination of goods and services that maximises utility
* marginal utility derived from a good is positive and declining with larger quantities.

".......... Quoted in Peelen, 1989.

"'.......... Quoted in Peelen, 1989.

tv

......... Guneysu (1964) distinguishes four different concepts of utility:
* place utility: the goods should be in a certain place to satisfy human wants
* time utility* possession utility: goods must be sold/bought to satisfy human wants
* form utility: through extracting, manufacturing, packaging, etc

v.......... Blattberg and Deighton (1996) discuss the concept of customer value in the sense of
the value the customer brings to the company. To calculate this customer value, they
introduce the concept of customer equity, as depending on the company's capacity for
customer attraction and retention. The optimal balance of customer attraction and retention
strategies is, according to Blattberg and Deighton, reflected in the maximum amount of
customer equity.
To measure customer equity, they first measure each customer's expected contribution
margin over the expected duration of the relation. These are then discounted at the company's
target rate of return for marketing investments. Finally, these discounted, expected
contributions are added together. Ultimately, they state, the appropriate question for judging
new products, new programmes, and new service initiatives is neither 'will it attract new
customers?', nor 'will it increase our retention rates?', but rather 'will it increase customer
equity?'.
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3 Finandial value creation

3.1 Introduction

While defining the company as a coalition between customers, shareholders and
employees it is still necessary to define an expression of success for the system as a
whole, i.e. at the level of the company as a whole. This chapter will not only define an
expression for the level of success, but will also create a model analysing success based
on generic competitive strategies. This model can be linked to a more descriptive model of
the business processes. The resulting generic strategies can be analysed at different
levels of aggregation of economic entities like companies, industries and even economies
as a whole.

3.2 Measuring value creation

An adequate way of measuring value creation of companies is
measuring the net present value (NPV) of its future free cash-flows.
This measure provides a balance between short-term performance
and long-term continuity and treats the company as a coherent,
purposeful going concern, rather than an assembly of assets and
liabilities.

There are various different ways of measuring corporate value 1

·      Calculation methods for company/shareholder value
(net present value of future free cash-flows). Assuming that the
strategy remains unchanged, these result in the so-called 'current
value'. Assuming that these are the best possible value management
alternative, they result in 'maximum value';

•      Current market value of shares
This is equal to the stock market value;

•       Value of the  assets minus liabilities of the  company.
If the company is a going concern, this value is equal to the 'book
value'; if it will be discontinued, this is the 'liquidation value';

•     Break-up value
This is the value as perceived by company raiders, asset strippers,
etc. It can be seen as the 'market value' of the company (as if it were a
tradable commodity).
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In the view of Guatri (1994) company value creation automatically means value creation for
the investor. This value concept is operationalised in the economic value of equity. Apart
from economic value there is the (stock) market value of equity. This market value is,
however, heavily influenced by factors that cannot be controlled externally, e.g. efficiency
of financial markets, supply and demand of shares. Therefore, economic value represents
a more internal value of the company.

To calculate economic value, Guatri distinguishes between intrinsic financial methods (e.g.
discounted value of future dividends), earnings methods (e.g. discounted 'free' cash-flows)
and asset methods (e.g. plant, inventory, brands, licences). In his book the advantages
and disadvantages of each of these valuation methods are discussed. To determine value
or value creation, he adds, it may be necessary to apply different methods and combine
their results through averaging or other means. The most important problem, he states, is
that in calculating value there is a trade-off between the requirements of rationality and

objectivity. For instance, the asset-based valuation methods generate a very objective
valuation, which is not very rational however. In contrast, the discounted free cash-flow
method is much more rational, but it is impossible to determine the future free cash-flows

objectively.

Gilchrist (1971) considers company income - i.e. profit - the ultimate measure of
effectiveness. In his view, generating company income or profit is value creation. The
calculation of value creation takes added value as a starting point:

"Whenever decisions are taken, the acid test of their effectiveness will be
whether they have  resulted  in  an improvement of the added value per
unit of resource input:

Added Value =
value of sales -/- (value of raw materials + other bought-out purchases)

Value of sales =
cost of external purchases + labour cost + fixed cost + profit

Added Value  = labour cost + fixed cost + profit
Profit = Added Value -/- operating expenses"

For our purpose, accounting measures such as Earnings Per Share, Return On Investment
or Return On Equity have serious shortcomings in measuring value creation. Measurement
will be influenced by the use of different accounting methods or different accounting
allocations. In this case, the measure of value can be influenced by 'financial engineering'

or by portfolio adjustments. Besides, dividend policies and the time value of money are
excluded from the analysis.

In the eighties scientists such as Alfred Rappaport and Tom Copeland further developed
this way of looking at corporate value. While they still thought of shareholder value as their
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prime objective, they took a giant step forward by taking the net present value of the future
free cash-flows as the central measure of value. In other words: the net present value of
the cash a company would be likely to generate for the shareholders (assuming that all
excess cash could be returned to them).

The concept of net present value was introduced already by Ezra Solomon in his book The
theory of financial management' (Solomon, 1963). He calls this the concept of net present
worth. Expressed in a formula:

W (wealth) =
V (net present value of future cash-flows) 4- C (capital investment)

Rappaport's (1986) starting point is shareholder value. Economic returns for shareholders
is the total of the value of dividends plus the increase in the company's share price. The
foundation for this, however, lies in the value of the firm, which is created by operations.
Rappaport states that shareholder value, i.e. dividends and share-price appreciation, is
equal to the value of the forecasted operational cash-flows minus cost of capital. This way,
by estimating the future cash-flows associated with each strategy, management can
assess the economic value of alternative strategies to the shareholders. In Rappaport's
view the basic determinant of shareholder value is economic value:

Shareholder value =
economic value of the company -/- the market value of the
long-term liabilities (> 1 year).

Economic value =
the net present value of future cash-flows from operations +
discounted residual value after the forecast period +
value of other (non-operational) securities.

Operational cash-flow is determined by value drivers: sales growth rate, operating profit
margin, income tax rate, working capital investment, fixed capital investment and duration
of the value growth ". The discount rate is determined by the cost of capital.

Economic value creation takes place when:
•     the net present value (NP\/) is positive, which means that returns on

investment are larger than the cost of capital (= the discount measure);
•      free cash-flow from operations increases;
•      the period of value growth (return on investment > cost of capital)

extends.
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With the NPV measure Rappaport created a fairly universal measure of corporate value,
which appears to be a good proxy, according to the results of McKinsey research into the
stock market value of many companies (Copeland, Koller and Murrin, 1989; 1990; 1995).
Rappaport's measure appears to be applicable for many countries; it has become more
and more accepted as a measure of performance and wealth creation within our western

society.

When we take all approaches to value calculation into consideration, for our purpose
Rappaport's NPV method of calculating future free cash-flows appears to be the most
adequate way to calculate the value created and represented by the company. Profits

might be distorted by changes in depreciation policy, short-term profit enhancement may
jeopardise long-term success and today's profits do not reflect the future investment
requirements. Similarly, the balance sheet (and with it, balance-sheet value), does not
create an adequate picture of the financial value a company represents as a going
concern. Off-balance assets and liabilities will distort the financial accuracy of the picture,
but more importantly, key ingredients of future profit potential may not even be represented
in the balance sheet. Brand value, know-how and human talent are such items, which
might well be better determinants of the real value than are material and financial assets.

And finally, the break-up value of a company will not reflect an adequate valuation of the
company as a going concern.

For our purpose, Rappaport's NPV method is the most applicable. Being interested in the
continuity of value creation from operations, it seems to be the best available expression of
the value creating abilities of the company. As stated though, Rappaport's method only
reflects the interest of the shareholders. It leaves room for increasing shareholder value at
the expense of the other stakeholders. Rappaport's view considers all value created as
shareholder value, that can (and maybe should) be paid out to the shareholders. As we
see the company (in advanced economies) as a coalition of stakeholders, we will
concentrate only on the value creation part of Rappaport's argument. Not just assuming
that all value generated is to be distributed to the shareholders, we include the option that
such value is distributed to clients (e.g. by lower prices or higher utility) and/or to
employees (higher remuneration, more education, etc). An instrument to meaningfully
break down this cash-creating ability from operations will be discussed (Chapters 3.3-3.7).

3.3 Operational value creation
Unless the company is a business trader, portfolio-adjustments,
(investments and divestments of businesses) only yield latent
(hidden) cash that has arisen out of the business processes.
The same goes for financial engineering, unless third parties can be
made to pay the bill (e.g. governments by way of tax benefits). Hence
in the end all potential cash-flows result from operational value
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creation; from the business processes which create, produce and sell
products and services to the market.

In  the late eighties McI<insey  &  Co "  carried out research  in 15-20 large American
companies as to the prime sources of an increase in corporate value, measured with the
Net Present Value method (NP\/). When businesses are sold at prices that exceed the
actual book value, extra cash surfaces. It appeared that after a period of time 22% of the
value increase had its origin in portfolio management, e.g. the buying and selling of
complete businesses. Another 14% resulted from financial engineering. This means  that
only about one third of the total value created had its origin in these two sources. However,
64% of the value increase came from the business unit itself, in other words it came from
operational value creation.

If a company, however, continuously creates value by buying and selling businesses in its
portfolio, it can only create value on a basis of continuity by adding something to those
businesses. For instance, hidden value is made visible (e.g. through asset stripping),
business processes or management are improved and/or buyer-seller matching takes
place. Actually, such value as is then created from the deployment of the buyer's specific
trading, reorganisation or management skills. In other cases, the company just sells off
assets and merely makes hidden value visible.

Reimann (1993) comments on portfolio restructuring as follows:
"The value-based approach can help to identify which SBUs are potential
value creators or destroyers. By reallocating corporate resources from
the 'losers' to 'gainers',  the value of the portfolio of the  business can  be
improved quite dramatically."

This is supported by Clarke and Brennan (1993), who state that (in company acquisitions)
ultimately there are only two possible reasons why an acquiring management can extract
greater returns to shareholders from the assets of a business than previous incumbents
did. Firstly, they may be better managers. Secondly a so-called synergetic effect may
occur, by which the merging of two separate businesses realises gains to shareholders. In
both cases it concerns operational business processes, not financial engineering.
Another important source of apparent value creation is financial engineering. By changing
the composition of the balance sheet it is possible to influence the value of the company
substantially. Examples of value creation through financial engineering are the so-called
techno-lease arrangements that Fokker (the late Dutch Aircraft Company) and Philips
made with the Rabobank. Under these arrangements they sold their know-how to the bank
and leased it back for use within the company. Since the know-how is not listed on the
balance sheet and the bank pays for the know-how, new cash is injected into the company,
which adds to the value in terms of cash-flow. In many cases leveraged take-overs in the
U.S. have also benefited from this way of creating value. By making hidden assets visible
and converting those into real cash, a substantial increase in value was achieved, in terms

4·4



mass-individualisation

Financial value creation

of visible cash-flow. Here, too, unless a third party (e.g. the government) is footing the bill
by injecting cash, no real, new value is created, only hidden value is made visible.
As stated though, over a number of years most of the value creation in the large
companies researched by McKinsey originated in the business units and their operations,
no matter how sophisticated their portfolio management and financial engineering were.
Operational cash-flow not only presents 2/3 of the total value created in most companies, it
is also the part of the cash-flow, which arises out of interaction with the market for products
and services the company provides. Therefore this thesis will only consider the operational
part of value creation.

3.4 Three drivers of operational value creation

Rather than the total free cash creation at the operational level, it is
the breakdown in three principal components Volume, Efficiency and
Differentiation (including their interrelations) which provides an
adequate view of the value creation process. The volume component
reflects the relative size and relative growth of the market. Various
combinations between size and growth reflect primarily the maturity
stage of the market: embryonic, emerging, maturing or ageing.
Efficiency reflects the relative efforts the company has to make to
satisfy market-demands. Differentiation reflects the value (utility-mix)
as perceived by the clients, as compared with alternative suppliers.

Let's assume an established and ongoing business that increases the quantity of goods
and services it sells to its clients. If everything else remains the same, the cash-flow

generated by that business will increase. Similarly, at stationary volume and market price
levels, we can improve the cost structure of that business and reduce cost, yielding a

growth in cash-flow. The value created by that business will then increase, because the
cash-flow will grow. And thirdly, if we can realise better prices for our goods and services,
which we will refer to as differentiation 'V, the cash-flow will increase, provided that volume
and efficiency remain at the same level. The incoming cash-flows that create the corporate
value, can hence at the operational level be characterised by three elements: volume,

efficiency and differentiation (see Figure 3-1).
The most appealing recipe for increasing the operational value of a company would be to
increase the volume, improve the efficiency and increase the differentiation level. If these
three could be achieved all at the same time, value growth would be very substantial. In
many cases however, this is not possible, because there are antagonistic links between
the three elements.

For example, if in a particular business we were to increase our price level, we would
expect the volume to go down because of price elasticity. Therefore, the extra value
created through higher prices might be offset completely by the loss of volume.
Furthermore, when the volume drops our efficiency might also diminish, which means that
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we will lose value in volume as well as in efficiency. Therefore a price increase might well
cost more value than it creates.

If we were to increase the volume, then under certain conditions in which we benefit from
economies of scale, our efficiency might improve together with the volume. However,
economies of scale by no means always apply. There are many cases in which it cannot
easily be obtained or it is not present at all. Take for instance a printing business which
buys a new printing press in order to get a better economies of scale: those economies are
only reached when the new press runs at near full capacity. But as capacity increase is
obtained through quantum steps, it might take long before the printing business can
actually exploit its economy of scale. Furthermore, as the break-even point because of the
purchase goes up, fluctuations in market volume may well push the business below break-
even and it might not be able to sufficiently compensate that loss in better periods.
Consequently, this printing business may enjoy on paper a dramatic improvement of
economies of scale, but in reality it might not be able to exploit them. This is especially true
if the volume in the markets in which it operates is in volatile fluctuation, as happens often
in saturated markets.

Another obstacle is that some companies are so big that they no longer benefit from
economies of scale; they experience the opposite. A big retail company, selecting
cauliflower as its special offer during a certain week, buys such large quantities of
cauliflower that will push up the price, as the retail company has to buy over 50% of the
produced quantity in that week. In other words, the retail company experiences negative
economies of scale. In other situations, companies in their growth reach a point where the
adverse consequences of their complexity and size in terms of management and control
outweigh the benefits in terms of primary efficiency in the production process. We will
specifically address this later, when we discuss the effects of heterogeneity on industrial
process performance (see Chapter 4.5-4.6). Our conclusion is that economies of scale still
exist, but that in some cases they do not apply and that sometimes the result will even be
adverse.

Similarly, the argument of price elasticity that was mentioned above does not always apply.
A limited number of products, in many cases fashionable products, display positive price
elasticity. This means that if the price goes up, so does the volume. But what is more
important, by no means is there always a direct relation between price and volume. If, for
instance, we improve the quality of the product or its uniqueness we lay the foundation for
a price increase that will not harm volume. Companies as Intel and Microsoft have
displayed that capability in parts of their history. Therefore, the relation between
quality/uniqueness and price is not just a market factor. It also has to do with the
management choices with respect to the uniqueness of the company's products. Product
development and product innovation therefore influence that relation.

On the bottom axis in Figure 3-1, the one between efficiency and differentiation, we find
Porter's argument on differentiation versus cost-leadership. Porter's principal statement
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(1985) was that before companies can decide on product-market combinations (the Ansoff
paradigm), they have to decide whether they want to compete on price and be a cost
leader and, therefore, achieve superior efficiency. The alternative is that they distinguish
themselves in the market by servicing the needs of their clients ever closer with better
products and services. This, of course, leads to differentiation.

In Porter's view, the competitive environment (the five competitive forces) influences
prices, quantities sold, costs, investment and the risk factor. Prices, quantities sold and
costs, in turn, are determinants of sales growth rate and operating profit margin. This is
taken a step further in the concept of competitive advantage: competitive advantage arises
from the value a firm is able to create for its buyers that exceeds the firm's cost of creating
it. Superior value is created by charging lower prices than competitors for equivalent
benefits or from providing unique benefits that more than offset a higher price. Competitive
advantage of either type (cost leadership and differentiation) translates into a higher
productivity than attained by competitors. The low-cost firm produces a given output using
less input, the differentiated firm achieves higher revenues per unit. Porter states that it is
difficult, yet not impossible to be both lower-cost and more differentiated than competitors.
This interrelation is known as 'Porter's dilemma'.

Porter's efficiency/differentiation theory already dates from the early eighties. Because of
the struggle with definitions, there have been long-standing arguments whether or not he is
right. Widespread criticism has forced him to exclude from his originally strong statement
companies  that  are  not  at the productivity frontier (Porter, 1996). Evidence is though
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confusing. Corsten and Will (1993) performed an analysis of relevant literature regarding
the validity of Porter's generic strategy assumption. Studies of both Dess and Davis (1984)
and Hambrick (1983) confirm that the adherence of generic strategies will result in superior
performance. According to Corsten and Will, however, both studies suffer from
methodological shortcomings. A second group of studies found that at least some
companies can achieve competitive advantages by combining cost leadership and
differentiation. Among these are studies by Hall (1980) and White (1986). A third group

clearly contradicts Porter's assumption, by reporting that success is caused by the
possession of strategic advantages, not by adherence to generic strategies. The authors
mention studies by Phillips, Chang and Buzzell (1983), Miller and Friesen (1986),
Gaitanides and Westphal (1991) also MIT (Womack, Jones and Roos; 1990) v. We believe
however, that regardless of the productivity frontier the efficiency/differentiation choice,
used properly, is a crucial element in the value creation strategy.

By quantifying these parameters (see example 'measuring and monitoring value creation')
it will be demonstrated that Porter is right in the long run. In the short run however, the
ability of companies to stretch the elasticity between efficiency and differentiation is one of
the prime vehicles to boost their value creating capabilities. Especially in saturated
markets, as will be argued in this thesis, breaking the adverse relation between efficiency
and differentiation will be at the heart of the strategic considerations.

With respect to Figure 3-1 we have so far only paid attention to the incoming components
of cash-flow. However, increasing volume requires investments. A company has to pay
goodwill in a take-over or it has to pay for expansion of its market outlets and production
facilities. And investments have to be deducted from the value created out of volume
growth. Furthermore, if a company wants to increase its efficiency and reduce its cost, it
can do so in many cases through automation or mechanisation. This requires investments,
too. And they have to be deducted from the value created through cost savings in time.
Lastly, if a company wishes to improve the quality and performance of its products and
services to its clients, it has to invest in product development, product quality, advertising
and branding, if it wants to be able to ask a higher price. These investments will have to be
paid out of the differentiation value created in the market.

Management though does not control the three parameters (volume, efficiency and
differentiation) exclusively. Efficiency, for example, is influenced by external cost
development. External pressures on costs (wages, energy, environment, taxes, etc) will
negatively influence the financial efficiency of the company. As to volume, it is easier to
increase volume in growing markets than in stagnating or even declining markets.
Therefore, the rate of growth in markets in which a company operates will influence the
ease with which it can enlarge its volume as a major driver for corporate value. And,
likewise, it will be more difficult to increase prices in a cut-throat price-fighting market than
in an emergent market with a limited number of suppliers. For that reason the rivalry
structure and market conditions play an important role in the price level a company can
obtain. One could divide operational value creation into an endogeneous part (controlled

48



mass-individualisation

Financial value creation

by the management) and an exogeneous part (caused by the external environment in
which the company operates).

As indicated above, it may be highly appealing to choose the combination of higher
volume, a higher efficiency and higher differentiation as a basis for strategy. In effect,
however, companies explicitly or implicitly make a choice in the basic orientation of their
value creation. Some companies choose volume as a dominant driver for value creation.
These are often expanding organisations with a strong autonomous growth; quite often
they operate in growing markets or are able to grow much faster than the market does.
That characteristic is reflected in statements as: 'Our strategy is to grow 25% per year.'
With volume as their dominant driver, such companies manage within the context of the
aspired volume growth efficiency together with differentiation; consequently in the end
volume is reflected in a larger cash-flow.

Other companies select efficiency as their dominant driver of value creation. They are
companies whose strategic objective it is to improve productivity with certain percentages,
every year. Quite often they compete in stagnating markets, they have to fight other
companies over cost and production price, invest in automation and mechanisation and try
to maintain volume growth in line with the markets. They try to maintain or increase their
market share while keeping their price level competitive and they create their value for the
larger part by improving their cost structure.

And lastly there are companies, that put full emphasis on product development and market
branding. They introduce new products with a higher added value on the market, either by
improving the quality of the product itself or by investing in brand image and brand
leadership. Such companies often place emphasis on innovation. Other companies
emphasise quality and performance and try to build a broad assortment of products to
serve various segments in the markets in which they operate.

Operational value creation, seen in this way, is a rather complex set of interrelations. Not
just the continuous confrontation between ambition and environment, but also the
interrelations between the three basic components of value creation are rather more
complicated that we, at least in the day to day management practice, seem to believe.

3.5     Measures for operational cash creation
These 'value creation' drivers can be measured by using 'correlators'.
The correlator for volume is the annual sales to the market (turnover),
for efficiency it is the ratio between turnover and total employment
cost and for differentiation it is the ratio between added value and
turnover.
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The qualitative definitions as described above are not sufficient when it comes to
classifying and characterising companies. Over the past 10-15 years we have developed
and tested a method with which we are able to characterise in quantitative terms the three
drivers of operational value creation mentioned, from an analysis of a company's financial
data.

Differentiation has been defined above as the ability to increase prices in the market, for
example by improving products and services. In financial terms we define differentiation as
the ratio between the added value created and the turnover generated.

Differentiation (D) = added value (AV) / turnover (V)

This ratio reflects the evolution of the differentiating ability, provided the composition of the
value chain remains unchanged. Interestingly Buzzell (1983) views the same ratiov' as a
measure for vertical integration. To determine the profitability of vertical integration, this
measure needs to be adjusted to exclude influences unrelated to vertical integration under
conditions of increasing or decreasing vertical integration. The added value will then
change as a result of the changing business composition, and will not (necessarily) reflect
a change in differentiation level. For example, if goods and services that were originally
manufactured by the company are now outsourced to another company, part of the created
added value is outsourced with them and might therefore discontinuously change the
differentiation indicator.

For this thesis however, we are interested in the effect Buzzell excludes. Because changes
in business composition are discontinuous, such events are often fairly easy to detect and
correct for. In all other cases, this ratio will increase if the ability to command prices in the
market improves and will decrease if the company is not able to do so. When looking for a
good indicator for the ability to differentiate in financial terms in the marketplace, it is not
the absolute level of this ratio which serves as thus (as this might differ per sector), but the
evolution in time of this ratio.

If a company is able to operate at the higher price level, the added value as a proportion of
turnover will increase. This will happen if the prices for current products or services are
raised or if new products and services with a higher market value are introduced, provided
that that higher added value is not purchased at component level from the supplier. In that
case the added value is to attributed to that supplier rather than taken credit for inside the
company.

In case suppliers increase their prices and the company cannot pass the price increase on
to the market, this reflects a weakness in commanding value from the market. Hence the
corresponding drop in differentiation level is a correct reflection of such a situation.
Therefore, if we can transfer price increases at input level to price increases at output level,
it serves as an indication of our differentiating ability.
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Lastly, if we are able to raise prices versus our competitors without changing anything at
the supplying end, this will clearly lead to a larger added value of turnover.

When looking at the way the evolution of efficiency can be measured from financial data, it
is worth noting that in the vast majority of operating companies we know, a very substantial
part of their operating costs is tied up in employment. Even large, highly automated

companies, which operate in commodity businesses (such as bulk chemicals) have a great
many employees. These are perhaps not employed in the direct manufacturing processes,
where the labour content has been virtually eliminated. But in other parts of the company
(its technostructure, marketing structure and other overhead) the labour content has grown

substantially, so as to be able to control, manage and sell in an ever more complex and
competitive environment. The total work forces of companies such as Philips, Akzo and
Ocd are still large, and their costs are multiples of the costs of capital assets depreciation

(see Figure 3-2).
Suppose that a company is going to pursue efficiency goals, even if it has a relatively low
direct labour content. Inevitably these efficiency goals will also reflect in its total

employment. Therefore, if we divide turnover by employment cost, it provides, and proves
to be, a neat measure for the overall efficiency evolution of the company:

Efficiency (E) = turnover (V) / employment cost (EC)

Employment cost in this equation is the total cost of employment in the company, not just
its direct labour cost. When higher efficiency levels are pursued, this ratio will go up; when
efficiency is lost, the ratio will go down.

Lastly, the turnover provides a good measure to characterise volume developments of a
company. These value indicators are a very powerful tool for assessing the development of
strategic value creation from the published financial data.
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3.6 Measuring operational value creation

Combining these correlators in the equation: (D-1/E) *  Vyields the
total cash created by the company from its operational activities
(before tax, before investments and before non-operational
income/expenses).

Differentiation (D) equals added value (AV) divided by turnover (V). Efficiency (E) equals
turnover (V) divided by employment  cost (EC). Volume is identical to turnover.  If  we
combine these three parameters, then:

(D-1/E) *V= (AVA/ - EC/V) *V=A V-E C

Where:

AV = gross profit + depreciation + employment cost

Hence:

(D-1/E) *V= gross profit + depreciation =
operational cash generated (before tax, before investments,
before non-operational income/expenses)

(D-1 /E) * V determines the cash generated, and therefore the cash creation ability of the
company. As stated in Chapter 2, it is especially the creation of cash that determines the
continuity of the company as a coalition of stakeholders. By correcting this cash created for
investments required, income tax level and changes in working capital, and by discounting
the future projections with current cost of capital, Rappaport's proxy for the shareholder
value of the company is obtained (see Chapter 3.2).

3.7 Value creation performance
The factor D-1/E is the measure of operational value creating perform-
ance, as it indicates the amount of cash created per unit of sales.

Achieving higher market prices while improving the efficiency level indicates a
strengthening business concept in the network of interactions. This relation is like an
elastic band: the stronger the business concept, the more it can be stretched, until (in
accordance with Michael Porter) breaking point is reached and choices between
differentiation and cost-leadership will have to be made. This relation, expressed by D-1/E,
is the value-performance indicator. It proves to be the heart of the value creation of the
company; it can be regarded as the company's value engine.
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Example

MEASURING AND MONITORING VALUE CREATION

If we take financial data of companies as a starting point and exclude the
non-operating items on the profit and loss accounts and balance sheets, we
calculate differentiation by regarding the added value as a percentage of
turnover and we calculate the efficiency parameter by looking at turnover over
employment cost. We combine the two outcomes into a performance level
indicator (see Figure 3-3). Combining the performance level indicator of a given
company with the volume, yields the total incoming cash-flow generated by that
company.

Both differentiation and efficiency can be shown in a graph (Figure 3-3), in
which efficiency is plotted on the horizontal axis and differentiation on the
vertical axis. In the graph a line has been drawn for which D-1/E = 0, a
hyperbolic function. The line is called the 'break-even' line, on which no cash-
flow is generated per unit of volume. On this line the combined differentiation
and efficiency generate zero cash-flow per unit of turnover. All companies
aiming at continuity need to be above this break-even line; the distance
between their actual position and the line is an indicator of the performance
level of value creation.

Competitive pressure causes a force that is orthogonal to the break-even
curve, aiming to drive both volume and price-levels down. So, while financial
pressures and ambitions will drive companies towards the right upper-hand
comer, competitive pressures will drive them towards the bottom left-hand
corner. It looks as if companies are caught between almost two magnetic fields
at the positive side of the break-even curve. The further they move away from
the curve. the higher competitive pressures will become, until the competitive
pressure equals the value creating thrust.
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The more they move towards the break-even line, the higher the internal
financial pressures will become to make them move away from that line. And if
Michael Porter is right in stating that differentiation and efficiency cannot be
combined in the long run, no companies can end up in the upper right-hand
corner, not even after having existed for several hundreds of years.

The efficiency and differentiation value can be combined in the formula D-
1/E into a performance level indicator. We can now draw hyperbolic lines of
constant cash-flows as iso-cash curves in a graph (see Figure 3-4).

Suppose a company is moving from position 1 to position 2; it has
increased its turnover, but it has also lost so much performance that the cash-
flow it has generated is identical to that in situation 1. Should it have moved to
position 3 rather than 2, the increase of its turnover would have been larger
than the erosion of its performance level; therefore its total value-creating
capability would have been enhanced.
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Companies that dominantly boost their value by volume growth develop
along a horizontal line, towards the right; they try to maintain their performance
level while increasing their turnover. Companies, however, which dominantly
develop their efficiency or differentiation level as the strategic development
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direction, will move vertically upwards. Most companies though will be found
somewhere between those two extremes. With this method we can graphically
display the strategic behaviour and value-creating behaviour of companies,
groups of companies and even total economies in a meaningful way.

However, more interesting for companies operating in saturated markets is
the value performance indicator D-1/E, broken down in its two components.
With the  use of this method the differentiation and efficiency index of 101
companies quoted on the Amsterdam Stock Exchange in  1995 is displayed  (see
Figure 3-5).

All companies are clearly positioned in a band that stretches along the
positive side of the break-even line. Although the distance to the break-even
line differs for each company, as a measure for their ability to generate cash
from turnover, no single company has ever been able to escape from this band
in a significant way.

This illustrates the validity of Portefs statement that in the long run no
company can simultaneously increase differentiation and efficiency. If that were
possible, then at least one of the companies would have ended up in the upper
right hand comer of the graph. In fact, in any case-comparison we have ever
made, all companies have ended up in a band close to the break-even curve.
The absolute position in this band merely reflects the sort of business in which
the company is active labour intensive businesses appear in the left upper hand
corner of the graph, while capital intensive businesses tend to be in the bottom
right hand corner.

Example

NEDLLOYD

An interesting case is Nedlloyd, a large logistics group with world-wide land
and sea transport facilities. In the early eighties (see Figure 3-6) due to over-
capacity in the market, the company's differentiation dropped and it was very
difficult to improve the overall efficiency. All of the volume growth and value
generated from that growth was eliminated by a reduction in intrinsic value
generating capabilities.

In order to resolve this problem, the chairman at that time, Mr Rootliep,
developed a plan geared towards value-added logistics. The combination of a
drive towards higher value-added logistics services and an exercise in initial
cost-cutting and savings did not fail to produce results and in 1984/1985 the
level of value creation performance was substantially higher than in previous
years.

Inevitably the cost of differentiation became visible. The differentiation level
continued to rise during the period of 1985-1987, but the loss of efficiency was
still substantially higher than could be earned back by the higher differentiation
level.
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Because of the resulting effect of a rather stagnant market on the bottom
line of the company, an attempt to change the course of the company was
made by an aggressive shareholder, Mr. Hagen from Norway. This pressure
became so strong in the late eighties that it could not be resisted and the value-
added logistics strategy had to be abandoned. Consequently, the company had
to make an enormous write-off of investments.

Underlying the profit performance of the company, the differentiation level
again began to drop, while the efficiency began to improve as a result of a new
efficiency orientation.  In  1989 the company was back at its 1983 starting point in
terms of value creation performance and has since followed the path upon
which it originally embarked from 1980 onwards. In other words, the company
made a 360 tum in the middle of eighties with consequent investments and
write-offs, which eroded part of the company capital.

Going back to our evolution graph, we could say that Mr. Rootliep tried to
bridge the gap between a capacity-driven company and a mass-individualised
company in one step (see Chapter 3.9), which proved one bridge too far. Since
a new chairman has taken over from Mr Rootliep the company has firmly
decided to take the route which involves getting the processes industrialised
and achieving comparative cost parity before again embarking on a
differentiation and heterogenisation programme.

It is almost certain that the scale of the various parts of Nedlloyd will be too
small to create global cost parity in an industrial mode. The company has been
looking for possibilities of merging with or acquiring similar types of companies
(e.g. P&0) to create a sufficiently stable base on which to build a future. It is a
pity that the company has lost about six years and most of its capital and self-
and market respect in that process, as the failure of the strategy in the eighties
could have been predicted quite easily, had the efficiency/ differentiation
evolution model been applied.
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Example

PHILIPS ELECTRONICS

Another clear example of an underlying structural problem of the mismatch
between phase of evolution (see paragraph 3.9) and the value creation
performance as indicated by the evolution of the efficiency and differentiation, is
the Philips Electronics company.

The company, the only non-Japanese survivor in the electronic business,
found itself around  1990 in a very bad situation.  If we first look at the
differentiation versus efficiency graph of Philips (see Figure 3-7) we see
remarkably stable erosion of differentiation versus growth in efficiency.

Around  1980 the company was already vulnerable  in its value creation and
the board of directors decided that substantially higher profit levels had to be
achieved to sustain its future. The ensuing evolution focused very strongly on
improving the efficiency level of the company as a whole, but failed to maintain
its differentiation level in the market. That failure, combined with an almost
stagnant volume in the latter half of the eighties, prompted the company to
make large des-investments to compensate for the insufficiency in generating
cash in the period when Van der Klugt was CEO. These divestments made the
problem of intrinsic value creation all the more apparent.
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-1, efficiency
T3'.IM'    D/Egraph Philips

There is a peculiar mismatch between the way Philips generates its value
and self-image and the accompanying investment processes. Until now, Philips
has looked upon itself as a technologically advanced company that creates
product innovations and leads the electronic branch to a new future, with
consequently high investments in research and technology. The Philips
research lab has a reputation for breakthroughs in technology, so the cost
structure and the self-image of the company is very much that of a
technologically based differentiator. On the other hand, the value creation
graphs show that Philips' orientation in value creation is that of an efficiency-
driven company.
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The crux of the problem is that Philips has the cost structure of a
differentiated company and the income structure of an efficiency-oriented
company. Philips gets the worst of both worlds (it is 'caught in the middle', in
Porter's terms). The large-scale reorganisations introduced by CEO Jan Timmer
have reinforced that orientation because the reorganisation program called
'Centurion' at first only created a massive drive towards higher levels of
efficiency by laying off large numbers of employees. This created a certain
amount of headroom and the company's performance improved, capable ofimproving its efficiency levels ahead of the erosion of differentiation.

But the question for the future, how the company can manage and develop
its differentiation level with these technology investments, does not yet show the
beginning of an answer. The problem may not be solvable within the boundaries
of an industrial orientation, which is still the company's basic characteristic, as
was recently confirmed by the new chairman, Mr. Boonstra. It may well become
less and less possible to create meaningful differentiation around products in an
industrial sense. A movement toward mass-individualisation, with the
corresponding change in underlying processes, may well be necessary for
Philips, in order to reach the next stage of evolution.

3.8     Value and business concept
Trivial as it might sound, the ability to increase market prices while
improving efficiency and maintaining market share, indicates a
strengthening business concept. It is this strengthening of business
concept which expresses the utility to all stakeholders
simultaneously. Seen in this way the achievement of stakeholder
symbiosis in advanced markets is closely related to a strengthening
business concept.

In markets where the demand is relatively stable, volume growth provides insufficient base
for the value creation. Especially then the relationship between differentiation and
efficiency becomes of interest. The ability to command higher prices, while at the same
time structurally reducing cost, indicates a strengthening business concept and proves an
excellent indicator for the evolution of competitiveness and the 'quality of the business
concept'. However, this is only valid if the company can retain its market share.
Improvement of the efficiency/differentiation balance while market share is reduced, sooner
reflects a withdrawal into the most attractive market segments than an improved
attractiveness of the business proposition to all clients

If, while maintaining market share, the differentiation level continues to rise, the company is
able to increase the perceived value of products and services and therefore (under free
market conditions) to provide a better value to both shareholders and clients.
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A simultaneous improvement of efficiency, however, suggests that such improved
performance in the eyes of shareholders and clients goes against the interest of the
employees (since labour costs go down). This is not true for advanced companies
operating in increasingly heterogeneous markets. In moving towards higher levels of
differentiation, an improvement of efficiency does not reflect a large scale reduction of
direct labour costs (which are already minimal in most cases). As will be argued in Chapter
4.6) it rather reflects a reduction of complexity costs, creating more dominance and a better

development perspective for the employees in the organisation. If as a consequence
employment in the company decreases faster than its natural employee turnover, the
increased perspective for some employees is matched by an eroding perspective for
others. Therefore, continued volume growth, even when some differentiation value

potential is sacrificed, is very helpful to increase efficiency while keeping the employment
cost level constant. Efficiency then increases, as volume rises while labour costs remain
constant. This is one of the reasons why reducing complexity and moving to networked

organisations is much easier in times of success and economic growth, when it is easier to
realise the necessary growth in volume.

Some authors in recent literature start to recognise this relation between differentiation and

efficiency as the key to continued value creation. Mathur & Kenyon (1997), though
reasoning from the ambition to make the company more valuable to its owners in the long
term (lust shareholder value), state that competitive strategy picks profitable offerings   or

offerings that build value. An offering builds value, i.e. it earns more than its cost of capital,
if it simultaneously exploits:

•     a favourable market opportunity, by addressing a set of customers

willing to pay the price at which the offering can meet the financial

objective;
•     the company's own distinctive resources, which give it an edge over its

competitors;

Favourable market opportunities arise from the way an offering is positioned, either:

•     by differentiating the offering, i.e. distancing it from competing
substitutes (in the customers' view), so that customers are willing to
pay value-building prices, or

•     by competing on price, with very little differentiation (if at all) and a
highly competitive unit cost.

Still, their recipe is differentiation oriented. Mathur & Kenyon state:
"Differentiation is the key concept of competitive strategy".

Under conditions of differentiation, customers' buying decisions attach less weight to price.
That aim can be achieved by distancing the offering's non-price outputs from those of
substitutes, i.e. making those outputs distinctive and valuable to customers. Differentiation
is the principle means of positioning an offering in relation to customers and competitors.

Mathur & Kenyon reiterate Porter's original statement that at a strategic level a choice
between differentiation and cost leadership is required. Unlike Porter, however, they do not
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consider this choice as almost arbitrary; they strongly emphasise the importance of
differentiation as the key concept of competitive strategy. However, both Porter and Mathur
& Kenyon accept that differentiation can only be achieved through the sacrifice of cost
advantage. In terms of our model of value creation they offer a choice: either the
volume/efficiency relationship is exploited 'by exploiting economies of scale and
homogeneity', or the volume/differentiation axis is exploited through differentiation,
exploiting heterogeneity and improving both product and service quality. Within the
limitations of industrial organisation these are indeed the only choices.

3.9 Phases of evolution

Different relations between any two value drivers characterise
different phases in the evolution of the business: capacity (craft-
economy; volume-growth oriented), product/market (industrial
economy; volume-efficiency and volume-differentiation axis) and
mass-individualisation VII  (post-industrial; efficiency-differentiation
axis). If the three drivers of value creation are combined with the three
levels of business evolution, this creates a3x 3-grid that describes
the evolution of value-creating structures over time.

Value creation has very distinct patterns. Some companies dominantly increase volume for
long periods. Other companies predominantly steer on efficiency, and again others
concentrate on shifting their differentiation level. The only structural way to change the
magnitude and orientation of the value creation is to change the underlying business

VIllprocesses  : the marketing process, the manufacturing and supply chain processes, the
information and know-how processes and/or the organisation or behaviour of the
employees. In practice these changes develop in phases; in each phase the business
processes have different characteristics.

The relation between the business processes and the dominant orientation of value
creation is shown in Figure 3-8. On the horizontal axis we see volume, efficiency, and
differentiation as drivers of value creation. On the vertical axis, a distinction has been made
between different kinds of companies with respect to the nature of their business
processes: capacity-driven companies at the bottom, product-market-driven companies in
the middle and mass-individualised companies at the top.

The simplest companies that we know are capacity companies. These are resource-driven
companies that merely sell raw materials, expertise or infrastructure capabilities, without
adding much to these basic inputs. Examples of capacity companies include oil companies
(exploration and trading), the traditional software companies or trucking companies that
sell trucking per unit of capacity. Many consulting organisations also fit into this category,
as they sell basic skills by the hour or any other unit of time.
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The only way for capacity companies to increase value is by creating higher volumes. They
are not particularly efficient (in terms of re-usable know-how or assets) or particularly
differentiated and they flourish as long as the natural demand in the market place
outweighs the supply. For instance, as long as the demand for oil exceeds its supply, oil
companies can grow in terms of volume. Also, given Marshall's law of supply and demand,
the price level is not a managed quantity, it is the result of an equilibrium, a balance
between supply and demand.

Take for example a traditional software company that offers the services of programmers
and system analysts to companies for which they develop proprietary software. In the
sixties and seventies this was a booming business and some of these company owners
became very wealthy: they created an enormous amount of value, as the salaries they paid
their programmers differed greatly from the amounts they charged their clients for services
rendered by these programmers. Inevitably, as the number of people with programming
skills increased sharply, at some time demand and supply reached an equilibrium and the
sellers' market became a buyers' market.

Another example of capacity companies is found  in the oil industry.  When  OPEC  in  1973
tried to control supply to raise the price, this led to a reaction in the rest of the world and
new oil sources were exploited which counteracted the supply cuts. In general, at some
point the sellers' market will inevitably change to a buyers' market and at that moment

prices will drop dramatically.

Returning to the software company mentioned before, it suddenly faces a situation (when
supply > demand) in which its cost structure, developed in the good times, is no longer
compatible with the world in which the company is active. And so the company is forced to
cut costs. It might trade its expensive cars in for cheaper ones, reduce overhead and move
to cheaper offices; in short, it does everything possible to regain profitability. The volume

growth of the past, which  in many cases surpassed  10-15%  per year,  has now dropped to
a very low level, because each market player is fighting for a larger market share. In so
doing, the software firm ceases to be an archetype capacity company. If we look at Figure
3-8, we see that it shifts from the bottom left-hand corner position to the right and enters
the capacity-efficiency mode.

In the process of cost reduction a cost minimum will be reached. In our software company,
someone may remember the numerous financial programs that were developed for trading

companies and come up with the idea of reselling this software, perhaps slightly modified,
to all trading companies in the country, in Europe or indeed in the whole world. At that
moment the software, which was originally proprietary-developed, more or less becomes a

product. Its core is now re-used and supplied to similar clients in similar situations. So
rather than selling its raw capacity (programmers' hours) the company now starts selling
the product, which is the final result of that capacity. In communicating to the market it has
to make clear and specify what product clients can buy.
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This causes a revolution in productivity, because what was developed in the past at very
high cost now becomes re-usable. This increases productivity enormously and the
company, in terms of its processes, changes from a capacity company to a product-market
company. Rather than being 'a jack of all trades' (within the qualitative limits of its
resources), it now starts supplying a narrow spectrum of products to a few well-defined
market segments. In the history of our industrial economy Ford's first production line for the
Model T is one of the best and most clean-cut examples of a shift from the capacity phase
to an industrial phase.

In this industrial phase companies will still grow, but in many cases growth is no longer
organic. It is acquired growth, as similar companies in the same market are acquired in
order to reach sufficient economies of scale. In this producUmarket business, economies of
scale mean that larger volumes (in terms of development cost of product, but also in
manufacturing cost) will rapidly increase productivity. Therefore a company can gain
hugely if it does not only rely on autonomous growth, but also takes over other similar
companies. Since the market is no longer expanding sufficiently to sustain organic growth
for all, a heavy shakeout takes place in which smaller players are taken over by the larger
ones or simply fail. In the end a few large companies survive whose positions in the
producUmarket segments in which they have chosen to compete are very strong.

Inevitably, here too, a limit will be reached. Once the products have been fully engineered
and optimised, product costs have neared those of the raw materials content. As all other
development and manufacturing costs will now be amortised over a large number of
products, their contribution to product cost has become fairly minimal.

An example of this is the silicon (high volume) chip industry, where the chip price has
neared the price of (high quality) sand. All development costs, all machinery costs, divided
over the very large number of chips manufactured, are now so small that the costs of raw
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material become dominant. Once a business has grown to sizeable producUmarket
segments and product and manufacturing processes have become fully engineered, the
margin for further cost cutting becomes fairly small and the limit to increasing value through

efficiency is about to be reached.

In the meantime, already during the productivity improvement stage. most companies

begin to realise that there is no single market for a single product. There are many product

varieties for many market segments, so within one overall market segment there are
different needs, which can be grouped in different ways. It has been Igor Ansoffs (1965)
contribution to strategic management that he recognised producUmarket segmentation as
one of the basic possibilities for companies to manage their value creation. However, when
a company starts making not just one but many versions of a product, inevitably the cost of
the product will be higher than that product in its simplest, singular form. This is true at any
level of technology.

Although the progress of technology enables a company to create product variations in an

ever-cheaper way, it is still more expensive to make 60 versions of a car than just one
single version in a single colour. This was true in Henry Ford's time and it is still true

nowadays in very sophisticated car manufacturing plants. What technology does enable is
the reduction of the marginal costs below the marginal value that is added to this product

by differentiating it in the market place. Clients will pay more for something that fits their

particular needs better than the extra cost incurred by the manufacturer. Therefore,
differentiation by creating product heterogeneity is a very powerful method in creating
value beyond the level of volume and efficiency. In many industries we still find the
residuals of a move from capacity to producUmarket thinking, but in parallel we see almost

immediately a shift towards more segmented product/market approaches.

Returning to Figure 3-8 we started at the bottom left-hand side and the first step is a move
towards the right, towards the capacity/efficiency column. The next step is a transformation
to a producUmarket company, which is one step up in the efficiency column to

producUmarket and efficiency. From then on an evolution takes place in the direction of
differentiation on the producUmarket level.

Nowadays most advanced industrial companies manufacture and/or supply a wide range
of product varieties for ever smaller market segments, because technology enables them
to get closer and closer to the needs of their particular clients. However, in many industries

this evolution is reaching its limits as well. We will give two examples from which it
becomes clear that a company cannot continue creating product variety ad infinitum.

The first example is the insurance business. Until quite recently, insurance companies
were commodity-product businesses which all sold basically the same product to the same
market. After a massive investment in streamlining and automating the supply chain (which
reflects the efficiency move towards the producUmarket phase in that industry) insurance

suppliers have recently started developing products that were almost tailored to an infinite

variety of client needs. However, while investing in higher value-added products they
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threaten to loose gradually their relation with the market. Some of these products are now
so complicated that clients can no longer find out what the various insurance policies offer
for their particular situation. Consequently they lose interest. When it comes to insuring
their car, their health or their life, insurance brochures may need about 15 pages to explain
the difference of these various possibilities to clients.

The industry invests in better, more tailored products, but is meanwhile losing the
connection with the market place. While it should obtain a higher price for a better product,
the market can/will no longer understand the subtle differences between the various
offerings and their implications. Therefore new intermediary companies act as a go-
between and they take the added value by sorting out the problem for the client. The
providers of the insurance policies are pushed back into cost-cutting and price wars with
these intermediaries who absorb the true added value for differentiation. This means that
the insurance companies incur the cost of developing and supplying highly differentiated
products, while they enjoy the income of a cost-driven business. Consequently most of
these insurance companies, especially in damage-insurance (as a result of the low
switching costs) have a hard time finding a profitable way to the future.

Another example is found in the consumer electronics industry. Technology has not only
created an avalanche of new products, from video recorders and cd-players to cd-i's,
walkmans, DVD's, Web-TV's, etc., but has also been able to produce these items with
almost any conceivable functional feature. In an attempt to create higher added value
products, functions have been added to this equipment, even to the point that people
sometimes find it hard to work out the basic functions.

Some clients (e.g. elderly people) fail to understand how to use their video recorder to
simply record a program. Most of the people who own sophisticated audio or video
equipment use only a very limited number of all available functions. In many cases they do
not even know what additional (and sometimes useful) functions exist. So in an attempt to
create equipment which will satisfy even the most exotic individual needs, consumer
electronics companies have put all possible features into one box. In doing so they avoid
having to make a special version for every individual client.

Such a way of value creation has its consequences. The cost of adding features (even if
they are fairly small per function) pushes manufacturing cost up. It requires development
and manufacturing effort, making the cost higher than that of a standard product. But as
customers no longer perceive the difference, they choose products on price. The end result
here, too, is that the cost structure is typical of a differentiation industry, while the income
structure typifies a cost-driven industry. Clients no longer recognise the attempts of the
suppliers to create products which fit their particular purpose.

So there appears to be a growing problem with producUmarket based differentiation. A
problem which will increase if we extend this development in the direction of ever more
fragmented markets. There is a natural limit to the ability of customers to recognise product
differences and there is also a limit to the effort they are prepared to spend to understand
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these differences. Therefore, we are reaching a situation in which adding features to
products might become increasingly cheaper, but the ability to convert these product
features into real added value (in terms of price levels achieved in the market) will be
diminishing. The marginal returns of that evolution become negative. Many industries are

currently facing this problem. They are stuck because the volume of the existing markets
no longer grows enough. And the reason for that stagnation is not only that in their

manufacturing processes they are approaching the minimum manufacturing cost of the
product, but also that in the market place they have reached the limit of differentiation in
the conventional sense

The logic of reasoning the evolution through the 3 x 3-grid seems to exclude the extreme

right-lower hand corner position (capacity/differentiation) as well as the three positions in
the top left-hand corner (product-markeuvolume, mass-individualisation/volume and mass-
individualisation/efficiency). In fact, these positions can be taken but they do not match the
mainstream development. With respect to the lower-right-hand corner, companies that find
themselves in the position of capacity-differentiation are niche players and exploit a scarce
craft.

In theory one could conceive situations where companies move from capacity to industrial

stage, without having to go through the cost-cutting stage under pressure of stagnant
market growth first. However, this would imply sufficient vision to change. It would mean
starting transformation well before the external need is there, and we know of no company
that has taken this course. Phase change seems to be forced upon companies, rather than

being voluntarily sought. The same holds true for moving to mass-individualisation before

hitting the complexity barrier of the industrial structure. But before exploring this border, let
us first take a look at the evolution in process-structure through the steps described so far.

3.10   Evolution and business processes
Such differences in phases of evolution reflect differences in the
structure of the underlying business processes: marketing,
production,  information and organisation. And  it is not just the
structure that differs in each phase, but also the underlying
paradigms.

In value creation phases of evolution can be distinguished. Furthermore, a shift of
emphasis in the nature of value creation can only be achieved through changes in the
underlying business processes. Therefore it is no surprise that there are fundamental
differences in the way business processes are structured and managed in these different

phases.

In Figure 3-9 the different evolution phases as described earlier are brought together in a
pyramid. At bottom level we find the capacity company. The industrial companies in the
middle section are divided into those who are homogeneity-oriented (the volume-efficiency
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game) and those who are heterogeneity-oriented (the volume-differentiation game). Mass-
individualised companies are found at the top of the figure.

As to the stage of evolution of business, Simon (1989) distinguishes between the capacity
function and the product function of a company (although he does not present these
functions in an evolutionary context). The capacity function is related to performing a task
entirely to customer specification. The product function deals with designing and
commercialising (more or less) standarised products. If a customer-specific output is
required, the strategic choice will be a company with capacity function. If standard output is
required, the strategic choice will be a company with the product function. Simon, however,
recognises only the two bottom stages of the evolution pyramid, whereas the impact of
heterogeneity, as will be shown later (see Chapter 4.4-4.5) will ultimately be incompatible
with this rather simple model of strategic function typology.

Bolwijn and Kumpe (1989; 1990) described evolution of large multinationals as a result of
appearance   of new market demands. Until the 196Os, they state, the market   was
characterised by quantitative growth. Demand outstripped supply and everything produced
could   be   sold.    In the 196Os, the industrial environment quickly changed, showing
intensifying competition on price. This made it necessary for companies to pursue
efficiency (e.g. through economies of scale). At the end of the 196Os, competition changed
again as customers less and less accepted low-quality products. Customers became more
critically in selecting products and quality, in addition to price, became an important factor
for market success. At the end of the 1970s the competitive struggle changed for the third
time. Products were put on the markets at ever-shorter time intervals. Customers,
confronted with a broad, often bewildering array of products, reacted by becoming even

mass-
individualisation

Industrial         "'.
heterogeneity

Industrial
homogeneity
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Figure 3-9 Evolution of the business paradigm
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more fashion-conscious. In addition to price and quality, choice from a wide product-line

increasingly became and essential factor for market success, stressing the importance of
flexibility. The requirement  for the 1990s  will  be that products stand  out from those  of
competitors, or product uniqueness. The corresponding internal characteristics, needed to
fulfil that requirement, are innovative ability, or innovativeness. While flexibility is the ability
to change quickly, innovativeness means the ability to renew quickly.

Bolwijn and Kumpe are following a similar path of reasoning as we do. They describe this
process of evolution as a shift in 'ideal types' of firms: from the efficient firm, through the
quality firm and the flexible firm, to the innovative firm, each 'ideal type' possessing its own
set of critical characteristics. Each new set of characteristics is an extension of the old one.
Companies, able to meet high-quality requirements can be shown, according to Bolwijn

and Kumpe, to 'naturally' develop from organisations striving for efficiency. Similarly,
flexible organisations spring forth from quality organisations and innovative organisations,
from flexible organisations. Yet, they fail to recognise the consequences of accelerated
innovation on speeding up the internal processes and the impact on customer-interaction,
nor do they address the consequences of unpredictable heterogeneity. Their view is rather
conventional, and oriented towards the distinctiveness of products and services.

Figure 3-10 displays the dominant characteristics of the business processes in the various
evolution phases. On the horizontal axis we find the phases as shown in Figure 3-9:
capacity; homogeneous, producUmarket oriented; heterogeneous, producUmarket oriented;
and mass-individualised. On the vertical axis we find the core business processes:
marketing, supply, information systems and organisation

The marketing process of a capacity company in its heyday is fairly simple. Since natural
demand is larger than supply, marketing may confine to merely broadcasting the message
to the world that might use their resources. The market is really a sellers market, which
does not require a large marketing effort.

Something similar holds true for the supply chain. A supply chain, if there is any, normally
has very little structure or an ad hoc structure. If the organisation is a trading company, its
supply chain will have very simple logistic processes. If, for example, it is a consulting firm
or an IT-company, it will have a project-oriented structure in which the resources are
organised ad hoc on a project basis.

In a capacity company most of the emphasis in terms of knowledge and information is on
the craft itself. Consequently, many capacity companies will base many decisions (e.g. on

investment) on the development of this craft and the corresponding quality of the
infrastructure. Therefore, for a trucking company the quality of the trucks becomes very
important. For a printing business, all emphasis will be placed on graphical printing quality

67



mi 1    1    1  -1         08

capacity industrial industrial mass- 3 2
homogeneity heterogeneity

Individualisation         F =

E. 1
4            - acquisition/broadcasting - predictability - flexibility - responsiveness Tmi
i -ad-·.c between clients client-groups moment

marketing Ea
- client needs - similarities - differences between - individuality / . F

0            - skill-oriented - large p/m segments - refined segmentation - no segmentation . g
                                                              - function - identity - personality                                                                     O
1                                                                                                                                             2
2             - not structured / projects     - low frequency batch - high frequency batch - flow                                                                                                   I

1
-pul - push - pull (JIT) - pull (continuously) supply chain -.

- non-efficient - bulk-efficiency - stock reduction - throughput-time                                                                     U)

7/

                 - absent / craft oriented - dedicated, coupled - integrated, proces- - intelligent" user-
             - administrative systems (function) oriented systems oriented systems

- dedicated / stand alone - Information-processing - Information-logistics - virtual information
- hierarchical architecture - local area client server world information-- processing-speed architecture with - local area client server

"traditional" architecture with user- systems
functionality oblects

- memory capacity - accessability / Inter-
activity

- pioneer / project organ. - hierarchical / top-down - multi BU - organic
- rules of the craft - procedural - entrepreneurial - self-organising networks
- ad-hocracy - dominant technocracy - BU management - executive dominance organisation- input-control dominance - qualitative output-

- change = quantum steps - quantitative control
output-control - change - evolution

- change = incremental
steps



mass-individualisation

Financial value creation

rather than a 'fit for purpose' orientation. Projects in the software business which have a
reputation for running out of control, pursuing the ultimate programming and IT-
sophistication, while in reality client needs had to be serviced. In general, much of the
knowledge and information is aimed at the craft itself, not at client needs. And this is quite
justified: as long as demand exceeds supply, companies of this kind do not need much
more information.

If there are information systems supporting the company at all, they are mostly very basic
and of the island type. Because of the simple nature of these processes, capacity
companies will often have a very simple structure, almost as the simple structure described

by Mintzberg (1983). Some of these companies can though become very big. The benefit
that they build up in terms of synergy lies in their access to raw materials and/or resources,
and the power they can exercise over the supply side of the business. Sometimes they can
create almost exclusivity with respect to the basic craft and skills that they deploy.

At the end of the capacity phase the natural demand for the products falls behind the
supply. As soon as the company enters the industrial stage, it must start selling. As it
makes only one product or a very small variety of products, it cannot adapt to the market
niches once it has decided which product to make. It can only sell. The company will
strongly advertise the products to the relevant markets and it will deploy many sales reps
that try to sell these products to everyone who might fit the specification of their product. It
is a sales-push system, in which the message is oriented towards the function of the
product. It is not (necessarily) aimed towards the meaning the product would have for the
individual client. This is because in no way the company could adapt its products to the
needs of the individual client without destroying its economic viability.

Therefore, an emphasis on functionality and an orientation towards price/performance and
product differentiation are the primary components of these companies. These

components stress the differences between the company's product - in terms of its function
- and the products of competitive suppliers, aimed at as large and homogeneous market

segments as possible.

The supply chain is set up to minimise manufacturing costs in supplying the narrow
bandwidth of products the company has decided to make. It is oriented towards mass
production, with dedicated production lines (which can only be switched to different

products with great difficulty and at great cost), to maintain the absolute minimum cost
level.

In terms of knowledge and information producUmarket companies start gathering more
knowledge about markets, but at segment level. They do research in order to determine
the functional needs of markets and translate these into a functional definition of product

requirements. Homogeneous producUmarket companies will have their own R&D
functions, unlike capacity companies. But because the process is strongly tailored to the
products made, the company is divided into executive columns (departments) which take
care of different parts of the manufacturing and marketing process. To some degree the
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marketing department will be separated from the manufacturing department, which in turn
will be more or less separated from the R&D and logistics departments. Again, these
departments will to a degree be separated from the administrative and information
departments. So, as to knowledge and information, large islands exist. Each takes care of
its own particular role in the process and contains the expertise necessary to fulfil that
function to its maximum efficiency.

If all islands are to work together and manufacture and sell products in a predictable way, a
large system of procedures and rules is required. The bigger the company becomes, the
more these islands become machine bureaucracies. The synergy is largely arising from
economies of scale - the ability to amortise cost over a very large volume of products - and
with that achieving a price advantage in the market.
Heterogeneous product/market companies are still industrial companies, but because of
their heterogeneity they gradually develop a different orientation. When the product variety
becomes very large, it is no longer the function of the product that helps clients identify the
company that will supply their needs. Instead it is the image of the supplier, his reliability,
which does so.

In terms of marketing and sales this means that brand identity becomes very important,
next to product function. The communication with the market is therefore not just based on
product specification but also on brand identity. Since product variety has become very
large, the company is now able to serve the particular needs of smaller client groups with
much greater precision. An understanding of those client needs is necessary, in order to
make sure that the right product is offered to the right group of clients. This requires a more
interactive marketing process and to this effect account management is introduced in
various forms. The marketing and sales system, which used to be wholly push-driven, now
becomes interactive.

In order not to loose economies of scale (so as to keep the cost close to homogeneous
cost  parity), such companies attempt  to  make the whole variety of products  on  one
integrated manufacturing line. They can only do so if their manufacturing system is flexible,
if it can switch quickly between various product varieties. Furthermore, they must make
sure that the value created by higher prices through differentiation outweighs the extra
costs incurred in the supply chain process. Therefore flexible production automation and
just-in-time supply become very important in order to keep the supply chain manageable
and affordable. Nowhere in the production chain will there be large amounts of product
gathering dust.

In terms of knowledge and information, market information is required that is considerably
more sophisticated. Heterogeneous producUmarket companies develop ever more detailed
market information systems and sophisticated, computerised information networks.
Processes are no longer islands of integrated automation such as in homogeneous
industrial companies, they are now linked to a much greater extent. For example,
marketing information is very closely linked to the product development process. And
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because of the product variety, closer links develop between product development and the
manufacturing process.

The traditional columns gradually cease to be isolated and the companies become very
heavily interconnected. This requires different ways of looking at IT systems, an evolution
that took place in many companies during the past few years and is still taking place.

Inevitably, since these columns were never set up to be closely inter-linked, very
complicated interfaces develop between them. By business process redesign the
companies, on their way towards a networked organisation, attempt to eliminate these
interfaces.

The organisational structure and behaviour of such companies develop into a professional
bureaucracy, because a lot of know-how in professional terms is locked up in the various
columns. Also, companies become more and more sophisticated in creating competitive
advantage through differences in know-how, rather than through the traditional

manufacturing process and cost-advantage.

Most companies that enter this heterogeneous mode have achieved sufficient economies
of scale in their previous development phase. Their benefit no longer lies in a further
increase in economies of scale, but in the image and position they create in the markets in
which they operate. Therefore, market share, visibility to clients and the confidence that
clients place in them by recognising the brand time and again, prove of the utmost

importance as a basis for their success. The importance of market share is to be found not
on the manufacturing side,  but in the market position. As early as  in the 1960s Ehrenberg

(1972) pointed out that the repeat buying frequency of products, especially consumer

products, is directly proportional to the company's market share.

In other words, while companies go from phase to phase, all business processes change,
not just in sophistication but also in their very nature. Whereas in the 3 x 3-grid a
movement to the right merely indicates an improvement of the existing processes, a
vertical shift means a completely new version of such processes. The process foundations
themselves change. The diagonal positions in the matrix can be considered archetypes of
economic organisations. The companies in positions A, B, and C (Figure 3-8) vary greatly
in the way they structure and organise processes They seldom appear in their pure form,
but their characteristics are easily recognisable as phases in an evolution chain. It should
be remembered that this applies not just to companies, but also to complete sectors of the
national economy and even to countries. Within companies it applies to business units as
well as to the organisation as a whole.

In management literature a few authors have explicitly dealt with these phase transitions.
Next to Simon and Bolwijn & Kumpe, which have been mentioned before, Haeckel (1995)
describes the change from the 'make-and-sell' model to the 'sense-and-respond' model,
which resembles our description of 'industrial' versus 'mass-individualised'. Make-and-sell

companies strive for high volume/low cost mass production. They measure effectiveness in
terms of efficiency and predictability. All processes can be planned in advance, the slogan
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is "Plan your work and work your plan" This plan-make-sell cycle functions well in
comparatively stable environments, where the players change little and the pace of
technological change is slow. It will not work, however, in an environment of discontinuous
change. In such an environment, the 'sense-and-respond' model should be guiding
business processes. It will create a modular, fluid, organic organisation that can respond
effectively to dynamic, non-linear change. In most larger firms this implies networks of
skills, assets, cross-functional processes, information, and knowledge that are linked to
capabilities. In turn, these capabilities are linked to processes for creating responses to
customer needs through products and services. His view can be summarised as follows:

Organisational orientation Make-and-sell Sense-and-Respond

Mindset Products Service

Know-how Embedded in things Embedded in people and
processes

Process Mass production Mass customisation

Organisational Priority Efficiency and predictability Flexibility and responsiveness

Profit Margin and scale Return and scope

Van der Erve (1994) describes this process of change as a paradigm shift:
"Traditional Western management has been mechanistic in orientation by
an emphasis on the achievement of specific objectives".

The paradigm in business planning changes along the following lines:
•     From quantification and certainty to differentiation and uncertainty
•     From reductive to constructive, i.e. from breaking the whole into parts
•     to 'getting the whole into the parts'
•     From organisation in order to enable tasks to self-organisation in order
•     to enable creation
•     From fragmentary single-loop learning to continuous double-loop

learning.

In his book 'Mass Customisation', Pine (1993) summarises the differences between the
mass production and mass customisation paradigms:
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Paradigm Mass Production Mass Customisation

Efficiency through stability Variety and customisation

Focus and control through flexibility and quick

responsiveness

Developing, producing, marketing and Developing, producing, marketing

delivering goods and services and delivering affordable goods and

at prices low enough for nearly services with enough variety for
Goal

everyone to afford them nearly ever'yone to find exactly
what they want

• Stable demand • Fragmented demand

• Large homogeneous markets • Heterogeneous niches

Key • Low-cost, consistent quality, • Low-cost, high-quality, customised

Features standardised goods and services goods and services

• Long product development cycles • Short product development cycles

•     Long product life cycles • Short product life cycles

Pine also summarises the effects of this paradigm shift from 'Old competition' to 'New
competition' on what he calls 'the most influential functions of the modern corporation':
production, research and development, marketing and finance/accounting.
All of these authors touch on the problems arising from increased individualisation in
consumer behaviour, but tend to formulate the answers within the paradigms of the
industrial organisation of processes. However, a more fundamental exploration of the
issues is required as will be reasoned in the next chapter.

3.11    Evolution and management sciences
The evolution of management thinking reflects this change in phases
through history

It is interesting to see how strategic management thinking has followed the evolution of the

objects of strategic thinking in the grid as shown in Figure 3-8. Ansoff was the first to
formulate in an explicit, scientific way the importance of producUmarket choices as a basis

for strategy. It was Ansoff's thinking that helped capacity companies define products and
use this definition to achieve sustainable competitive advantage.

731



mass-individualisation

Financial value creation

If  we   look at Figure   3-11,   we   see   that the Porter dilemma (the choice between   cost
leadership and differentiation) actually is the choice between the efficiency box and the
differentiation box in the producVmarket row. In spite of much criticism, Porter maintains
that on the operational level both efficiency and differentiation can be attained, but
eventually on a strategic level a choice has to be made.

More recently authors as Prahalad have been moving away from this choice at industrial
level towards strategic intent and core competencies. With this they recognised that
producvmarket definitions are perhaps no longer sufficient to help companies towards a
successful future, no matter how well they are linked to value creation. In Prahalad's view,
the basis of corporate strategy is not the reactive way (looking at competitors or at static
markets); it is the company's own intention and strengths, applied to the needs of individual
clients. This ability to use the power of limitation (outrageous goals, see Chapter 6.7 and
7.4) to drive the company beyond the known boundaries reflects one of the basic
mechanisms in managing networked organisations.

Ansoff and McDonnell (1990) have described the evolution of management sciences in
connection with the evolution of the business environment. They distinguish the mass
production area, the mass marketing area and the post-industrial area. Mass production
developed during the industrial revolution (about   1820  to   1900)   and  came to replace
traditional craft production. Mass production, as the word indicates, is mainly concerned
with efficient production of large quantities of goods.

Ansoff and McDonnell:

"For the first thirty years of the century [the 20th century], success went
to the firm with the lowest price. Products were largely undifferentiated
and the ability to produce at the lowest unit cost was the secret to
success".

Volume Efficiency Differentiation

Mass-
individualisation

4 Prahalad
ProducU
market *&-lillill

segments Porter*

AnsoffJack-of-
all-trades

Figure 3-11 Different views match different phases
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As  early  as the 1930's a shift takes place from production to market focus.  This  area sees
the appearance of differentiated products, be it in a very limited way. In fact, this is the area
of producUmarket thinking. This concept, however, was slow to penetrate and became
dominant only after World War 11.

They continue:
"From the mid-1950's accelerating and cumulating events began to
change the boundaries, the structure, and the dynamics of the business
environment".

The new era, called the 'age of discontinuity' by Peter Drucker and 'the post-industrial era'
by Daniel Bell, has continued to dominate the industrial environment and will most likely do
so in the future. This era is characterised by a move from familiar discontinuities - present
since the 1950's  - to novel discontinuities - which started roughly in the 1980's. While this
development was and is widely recognised, business strategists have been slow to adapt.
In fact, the strategies used are more or less the same as in the eras before. Or, as they
quote in a popular French saying: "plus  a change, plus c'est la mame chose"

The changes above mentioned were reflected in the development of management
systems. These can be grouped into four distinctive stages of evolution:

•     Management by control of performance, which was adequate as long
as change was slow. These management systems are characterised
by systems, procedures and (financial) control;

•      Management by extrapolation, when change accelerated, but the
future could still be predicted. Typical tools are operations budgeting,
capital budgeting, management by objectives and long range planning;

•     Management by anticipation, when discontinuities began to appear,
but change, while more rapid, was still slow enough to permit timely
anticipation and response. Here, periodic strategic planning and
strategic posture management (i.e. the connection between the
strategy to be selected and the firm's functional and management
capabilities) are considered adequate management tools;

• Management through flexible/rapid response, under conditions in
which many significant challenges develop too rapidly to permit timely
anticipation. This stage is characterised by contingency planning,
strategic issue management, weak signal issue management, and
surprise management, all of which allow the company to react almost
instantaneously to environmental changes.

Ansoff and McDonnell continue:
"As environments became ever more complex and unpredictable,
progressive firms developed more subtle, complex, and rapid systems.
At the same time,  managers in many other firms, as well as some
academics,  proposed  the  opposite  solution:  reduction  of complexity  [.]."
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An example of the first approach is applying Roy Ashby's 'law of requisite variety',
matching the complexity of the firm to the complexity of the environment. This is also the
basis for most of the theory, published in recent years about the application of chaos and
complexity theory in organisations. An example of the second approach is the 'bounded
rationality' approach, advanced by Herbert Simon (1960). It states that individuals, as well
as organisations, cannot handle problems when they pass a certain level of complexity.
The rationale, supported by Ansoff and McDonnell, is to simplify company strategy as well
as the competitive environment, in other words to simplify the strategic position of the firm
by exiting from turbulent business areas.

In business literature these different views tend to be mixed up, which leads to
unproductive discussions. A recent example is the discussion between Ansoff and
Mintzberglx regarding planned strategy versus evolutionary strategy. In the view developed
above, their arguments reflect different strategic contexts rather than incompatible theories.
Our conclusion is that probably all of these authors are essentially right, but their right is
limited by the evolution phase of the companies they were looking at, there and then.

3.12 Conclusions

In Chapter 2 it was concluded that in saturated markets companies should increasingly be
considered as a coalition of interest, in which core stakeholders create value for all in close
co-operation. The process of value creation is an exchange of different energy and
rewards between the core stakeholders as agents in a network. In this current chapter,
before analysing the process of value creation, an expression of the amount of value is
defined. All core stakeholders pursue the maximisation of their utility. As all utility in the
end can be expressed in financial terms, and value is created in the operational processes
of the company, the net present value of the operational cash-flows can be seen as a
yardstick in measuring the performance of a company.

More interesting than the volume of operational cash-flow is the mechanism underlying the
cash-flow creation. Generic strategies of the company can be translated into elements of
cash-flow creation. Using Michael Porter's model for generic strategies, we not only found
a strong antagonistic relation between generic strategies as efficiency and differentiation
but also a strict relation between the incremental cash-flow and the incremental level of
efficiency or differentiation. Porters' model was chosen because of its wide acceptance, its
fitness for general purpose and the possibility to translate his qualitative theories into cash-
flow.

Companies generate cash-flow in the interaction between the core stake-holders by
specifically organising their business processes. A distinct relation is found between the
three generic strategies a company could pursue (volume-, efficiency- and differentiation-
oriented) and the level of maturity of the business. On the level of maturity three phases
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are distinguished: 'jack of all trades', product-market segmentation and mass-
individualisation.

Most companies have started as a 'jack of all trades'. Competition and customer
expectations have driven them over time into supplying specified products and services.
With increasing heterogeneity and unpredictability, ultimately too much efficiency is lost.
Mass-individualisation is seen as the next phase where under conditions of fragmented
and heterogeneous demand low-cost and high quality customised goods and services can

be produced and sold.

The development of the company can in this way be seen as evolutionary steps which are

firmly related to the way cash-flow is generated: from volume-, through efficiency- to
differentiation-driven. The strength of this model is not only found in relating business
processes to financial value creation. It also provides a good insight on how to position

strategists like Ansoff, Porter and Prahalad. Current discussions amongst strategists can
be considered as being rooted in a different phase of development, and hence represent
largely complementary, rather than opposing views.

'........... See among others Van Doorne and Waalewijn (1992).

".......... Compare our instrument for measuring operation a value creation as presented in
Chapter 3.6.

"'.......... These data are based on an oral presentation by Tom Copeland for the VSB (the
Dutch Strategy Association) in Noordwijk (NL), 6'h December 1991. See also Copeland, Koller
and Murrin, 1989; 1990; 1995.

w ......... In this, we must remember that when we talk about differentiation, we use this term
purely in a financial sense. Differentiation reflects the ability to command premium prices for
goods and services. Providing better products and services to a market, without creating a
higher price level (also sometimes called 'differentiation' in management literature) we will
refer to as diversification or product/service innovation.

v..........All of these are quoted in: Corsten and Will  (1993). They are not referred to in our
reference list.

Vi ......... Defined as: {(sales -/- purchases) / (sales)}*100

VII ......... Mass-Inidividualisation is introduced as a term here. It is explained as a concept to
address unpredictable heterogeneity in the market in paragraph  10.4. The word 'Mass-
Individualisation' expresses the breaking of the industrial paradox (see Chapter 4.4), enabling
to serve unpredictable heterogeneity at industrial cost-parity levels: variety at no extra cost
(see also Van Asseldonk, 1995; 1996; 1997; TVA, 1995).
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VIll Here an unconventional definition (compared with the management literature on this
topic) of business processes is used. Whereas the central argument in this thesis concerns
the way order and purpose are achieved in business-processes, we define different core
processes according to the difference in agents and their interrelations. In this way we define:
* the marketing process as the interaction between elements (products/services and needs)
and interaction of the company system and (potential) individual customers in the market
place;
* the supply chain process as the elements (production units) and the interactions in the
process of producUservice creation and fulfilment;
* the information process as the elements (information and information systems) and their
interaction in information logistics processes;
* the organisation process as the elements (people) and the interaction in the human
structures

tx This discussion was fought out in volumes 11 and 12 of the Strategic Management
Journal (Mintzberg,  1990; 1991; Ansoff,  1991).  It started with an extensive critique from
Mintzberg on what he calls the 'design school' (= strategic planning). Ansoff, in tum, critiques
Mintzberg's critique, immediately followed by Mintzberg's reply under the heading "Learning 1,
planning 0". In a comment on this debate, Goold (1992) states that "... the polemics and the
prejudices get in the way of moving forward towards a real synthesis."
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4      The limits of industrial organisation

4.1 Individualism in consumer behaviour
Individualism in consumer behaviour becomes increasingly important
as wealth continues to rise.

In  a 1996 report  to the Dutch government,  the WRR (scientific council for government
policy) stated that it is becoming increasingly difficult to identify meaningful categories in
society. The erosion of the clarity of the traditional categories, reduces the predictability
and makeability of society as a whole, and gives way to an unpredictability of individuals.
While these individuals are still embedded in many larger and smaller structures, they act
increasingly independent of these structures.
This observation for society at large applies also to the consumer behaviour in these
societies. In all highly developed societies an increasing individualisation in consumer
behaviour can be observed. This individualisation is due to a complexity of causes, which
fall largely outside the scope of this thesis. It manifests itself in consumers' buying
behaviour, which is becoming increasingly erratic and unpredictable. Sociological research
has shown that there is a roughly proportional relation between the degree of individuality
in a society and its material wealth (see Figure 4-1).

It should be noted that an increased individualism does not necessarily mean a loss of
community sense. It only indicates that individuals will be more dynamic and diverse with
respect to the groups they decide to belong to. This is not dissimilar with Porter's
observation in his book 'The Competitive Advantages of Nations' (1990), in which he
describes a relation between competitive success in the world market and the ability to
exploit highly demanding clients in local markets with sophisticated products and services.
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Figure 4-1 Individualism develops with wealth (source: Hofstede, 1991)
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In the performance that clients are looking for in their increased individualism, we see a
striking parallel with Maslow's well known need-hierarchy (see Figure 4-2).

Although Maslow's theory is quite old by now, it still appears to one of the best descriptions
of human behaviour in relation to needs satisfaction. Seeley (1988) writes:

'Maslow's theory of motivation evolved over a pedod of many years in
response to clinical applications and scientific research. Nevertheless,
the most important tenets of the theory have remained consistent with

.
Maslow's original exposition in 1943.

Seeley integrates the standard economic theory of consumer behaviour as founded by
Menger, Jevons and Marshall, with the general psychological theory of human motivation
proposed by Maslow. His basic assumption is that:

'the desires to consume are in their ultimate basis the same as the
desires for love, companionship, recognition, or any of the other
emotional or physical requirement that we accept as human needs."

In doing this, he uses the linear attribute model of goods as a basis. This model proposes
that goods are not valued by themselves, but by the attributes they contain. It is these
attributes that provide utility, not the goods themselves. Seeley assumes, however, that
utility is not only provided by economic attributes, but also by non-economic attributes such
as trademarks, brand-names, and styles that distinguish goods. The consumer is assumed
to choose the alternative (= good) that provides the highest utility. With these assumptions,
combined with Maslow's need hierarchy, Seeley builds his 'hierarchical consumption
theory'.

Aelf-actualisation  
realising one's

 /         potential         X\\
Esteem:

Self-esteem, esteem for others

Social needs:
Belonging and love, acceptance and friendship

Safety and security:
materially and socially

Physiological needs:
thirst, hunger

Figure 4-2      '  Mas/ows need hierarchy
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Its utility function U is the sum of the specific attribute functions F:

U  =  FS (As)  +   F4 (At)  +  Fa (A3)  +  F2 (A2)  +   Ft (At)

In this function the preference objects correspond to Maslow's five basic types of needs:
.    Al = physiological needs
.    A2 - security needs
.    Al = belongingness needs
.    Al = esteem needs
.  45 = self-actualisation.

Conditions are that fulfilment of needs is valued positively, and satisfaction of a higher
need   can only provide utility if lower needs are satisfied   (as in Maslow's theory).   This
approach to consumer behaviour is completely in line with our utility argument in Chapter
2.3-2.4.

Seeley's extensive empirical research, considering a large number of different goods,
leads to the following conclusion:

'A change in purchasing power via change in income or prices leads to a
change in consumption patterns based on a fixed requirement for the
lower order attribute and a relative increased appetite for the higher level
attribute.  [...] Rising purchasing power translates into increasing
consumption of the higher level good while declining purchasing power
increases the consumption of the lower level good.

.

These findings support our reasoning that individualism in consumer behaviour, as induced

by the need for self-actualisation, becomes more important with growing wealth.

4.2 Differences carry the value
Value creation in companies therefore is increasingly a matter of
turning differences between clients into value, rather than exploiting
similarities (which are the key to industrial value creation).

In their article on value innovation, Kim and Mauborgne (1997), having compared
conventional strategic logic with their concept of value innovation logic, claim that value
innovation leads to high growth. This is reached by shaping industry conditions, pursuing
quantum leaps, thinking beyond current assets and liabilities, thinking in total customer
solutions and targeting the mass of the buyers.

This last point is in fact the negation of mass-customisation. Kim and Mauborgne's
arguments are:
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'Instead of focusing on the differences among customers, value
innovators build on the powerful commonalties in the features that
customers value."

and:

'Value innovators believe that most people will put their differences aside
if they are offered a considerable increase in value. Those companies
shoot for the core of the market, even if it means that they lose some of
their customers. .

These arguments are true but nevertheless misleading. It is conceivable that consumers
will compromise their true requirements if the price is low enough. Yet potential is lost as
value potential for the company. Such reasoning will ultimately drive the company to cost-
leadership, which will leave more and more differentiation value unexploited in the
marketplace.

If we want to structurally enhance the financial value we obtain from clients, the only way in
which we can do this is by raising the utility as perceived by them. And raising the utility,
according to Seeley, introduces increasing individualism in consumer behaviour. If we keep
extracting more money from our clients without raising the utility, then at some point a
client will say, 'No, I am no longer interested.' Improving the utility without obtaining the
equivalent in money from clients is suicidal for the company. Bearing in mind the
investment costs to raise the utility (see Figure 4-3). The outrageous aim is improving both
'equivalencies' simultaneously.

Leszinski & Marn (1997) treat this subject from the customer's point of view and formulate
similar thoughts. In a graph like Figure 4-3 they set out utility (which they call benefits)
against value extracted from the customer (price). Customer value is, in their perspective,
equal to customer-perceived benefits minus customer-perceived price  . They reason that
marketeers in practice frequently err along these two dimensions of value management,
both in static as in dynamic positioning.

Static positioning should normally be along the value equivalence line, i.e. the line where
benefits and price match as perceived by the customers. Positioning above or below this
value equivalence line leads to value disadvantages and value advantages, respectively.
While a position above the value equivalence line obviously means a disadvantageous
proposition to the customer, resulting in loss of market share, a position below the line is
not desirable either.

They illustrate this by the example of Mazda's Miata (MX 5) sports car:
'Introduced  to  the  US  market in  1990 at a  manufacturers suggested  retail
price  of  $13,800,  the  Mazda  Miata,  was  a  retro-sports  roadster that

captured the imaginations of ageing baby boomer car buffs who originally
fell  in  love  with  the  classic  British  roadsters  of the  1960s  and  197Os,
made by MG and Triumph. As much fun as its British predecessors, but
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better built and more reliable, the Miata was an instant hit in the United
States. Mazda underestimated the appeal and the high perceived
benefits of the simple but unique Miata. The price was disproportionally
low for the perceived benefit. Mazda dealers, however, recognised this
price/benefit imbalance and claimed the surplus for themselves in the
form of $2,000-3,000 'market price adjustments' that they added to the
suggested retail price (and which customers gladly paid)."

In dynamic value management, the dynamics of competitor reactions may negatively
influence value-enhancing strategies that seem attractive on the surface. Leszinski and

Marn give the example of a company - a premium supplier - that managed to add benefits

justifying  a 10% price increase. However, it raised its price  by  only 5%, moving  off  the
value equivalence line in the hope of gaining market share. The company's competitors, as
a consequence, were faced with falling sales. As they could not enhance their products'
customer benefits, they chose to lower their prices in order to regain market share. This
behaviour caused shifting of the value equivalence line to the right, leaving all producers
with lower prices than before.

There is a fundamental difference between moving along the value equivalence line, which

is likely to threaten only the direct neighbouring competitors, and moving off the value

equivalence line, which often threatens all competitors because such moves usually define
new and lowered value equivalence lines. In other words, this dynamic value management
process will tend to a state where price reflects benefits for the customer, and thus
customer value.

This point of view comes forth from the idea that the price the company commands in the
market can be considered an outcome of the strategic market process, reflecting the value

under-
exploitation .''

/.        , 1i
utility

over-

exploitation

value --

Figure 4-3 Balancing utility and value
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or benefits as perceived by the customer. Thus, the price as initially set by the company
will not be necessarily a proper reflection of customer value. Assuming a dynamic price-
and value management process, however, the price will eventually tend to the value
equivalence line. When the company is above the line, it will react to loss of market share
by increasing its benefits with equal price, reducing price with equal benefits, or a little bit
of both, thus improving customer value. When the company is below the line, it will
eventually recognise it can earn more by raising its price. Alternatively, its competitors will         
react, causing the value equivalence line to move to the right, meaning an increase in
perceived customer value. Because of constant interaction between the different players
on the market, this process will not result in stable equilibrium, but rather in constant
iterations around the value equivalence line:.

Differences between customers become more important, and are particularly less
dependent on traditional segmentation criteria such as income, family composition, etc. We
tend to call them erratic, as such customers display different needs at various moments. In
a 1997 interview in the Dutch newspaper NRC-Handelsblad, Jan Andreae, the President of
Albert Heijn said: "The modem consumer has less time and plans less ahead. His
behaw'our is moment-specific."   It is exactly these moment-specific differences,   this
unpredictability, which represents an important economic value potential for the suppliers.

The new consumer is only erratic because we do not understand him. His unpredictability
may not be rational against a background of traditional, static (or relatively static) criteria.
However, in many cases it is a very rational process, although it has emotional
components, much along Maslow's hierarchy. It is rational when seen against the
background of dynamic interaction between the consumer, his living and working
environment, his family, etc. It is this interaction which drives his decisions of moment-
specific nature.

This explains why his needs can differ completely from one moment to another, although
the segmentation characteristics remain exactly the same. Such differences cannot be
predicted by traditional market research, or even very sophisticated database marketing
systems; and if we are unable to predict, our industrial machine comes to a halt.

All of this takes place in a world of globalised sourcing and supply. A world in which IT
enables the free movement of production and sourcing in geographic terms. A world in
which new industrialised countries emerge, combining a relatively high level of education
with a relatively low standard of living, in the past a non-existing combination. As a
consequence the competitive advantage of established industrial countries is shrinking and
this will confront such countries and the companies in them ultimately with the choice
between reduction of standards of living to a globally competitive level, or preferably,
innovating the wealth creation process beyond the limits of the present game. In other
words: not beat them on the existing rules, but fundamentally change the rules of the
game. "'
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Example

CEES VAN DER HOEVEN (AHOLD): ADL PRESIDENTS DINNER 1997

'Most of us manage our company for the growth of shareholder value.
Shareholder value as expressed in the ability to generate cash. Most of us are
heavily dependent on growing this value from advanced, highly competitive and
saturated or semi-saturated markets. In many cases market growth is insufficient
as a base for our shareholder value ambitions. At Ahold for example, the 1,5-2,5%
growth in  GDP is nowhere near enough to create the 10%+ growth in net profit to
which we aspire. Growth in volume is essential, but it is not enough, not for us,
and not for (most of) you.

Apart from the fact that the marginal returns on creating economies-of-scale
effects from take-overs prove to be ever more difficult to achieve, growth based on
acquisition becomes increasingly expensive as stock prices soar. And in cases
where acquisition-driven synergy is to be derived from other sources than
economic scale effects, more failures than successes have to be reported over the
recent decade. Beware, lam talking about our business in highly developed
economies, not about the emerging markets in various places in the world. Hence,
growth - be it organic or acquired - cannot be the only answer to our ambitions.

A major part of the growth in shareholder value has to come from either cost
savings and/or higher price premiums. And yet we are facing increasing
resistance in both areas. As marginal improvements in productivity of people and
assets within our own companies are more and more difficult to achieve, the
emphasis is now on chain productivity. In our own industry initiatives such as
Effective or Efficient Customer Response will yield substantial benefits for the
years to come. However, the scope is ultimately limited, both in volume as well as
in time. In the meantime there will be a continuous upward cost pressure in
employment, training and education, information technology, mobility,
communications and environment, to mention just the most important ones. All of
these are likely to be structural under conditions of continued moderate economic
growth.

On the price front we are to be confronted with equally worrying signs. For a
start the ability to predict client demand and plan our supply processes
accordingly is diminishing. The increasingly erratic, moment-specific behaviour of
clients does not only drive our marketing disciplines to desperation. It is unlikely
that better technology will lead to better predictability, as more and more
consumer behaviour will be incident-driven. In scientific terms: market behaviour
becomes non-linear. In creating competitive distinction, product and service
quality becomes more and more a prerequisite for being in business, rather than
being distinctive elements. Bad cars don't sell, as bad supermarkets do not attract
clients. The result is decreasing client loyalty and consequently pressures on the
achievable price differential.

Summarising: a perspective of limited and expensive volume growth,
structural pressure on costs and a limited price premium potential. "
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4.3 The value potential of differences

The potential value-carrying differences between consumers seem
unlimited.

If we accept that the increasing interactive characteristics of markets result in changes at
the macro level (the underlying mechanisms will be explained in Chapters 5 and 9), and
erratic, seemingly unpredictable behaviour at the individual level, the question becomes
relevant whether this problem is worth resolving. In other words, is there sufficient value in
differences?

Part of the literature refutes it. This is, for example, the case with the article about Value
Innovation (Kim & Maughbourne, 1997) (see also Chapter 4.2). However, they apply a
typical American value definition: value as the ability to bring the price down. The idea that
people will give up their differences when the price is low enough drives this way of
thinking. If marketing means finding the real needs of the clients and the servicing of those
needs, this way of determining value is in fact a force-fit of clients into a situation which
does not represent their wishes. And in fact Kim & Maughbourne support the thought that
there are differences. They argue though that the cost to accommodate these differences
is too great to make economic sense. This says more about the relationship between the
marginal price and the marginal cost than about the value of differences. Within an
industrial supply structure the marginal cost consequences are in many cases greater than
the added value which can be derived from these differences. In such situations it is more
advantageous to bring the price down. This in fact reflects the inability of an industrial
structure to support the client, as can be seen in electronics, care and food products.

Similarly, one could argue that there are cases in which rationalising assortment and
reduction of variety does enhance the value generated from the business. An example in
case is the drastic reduction of variety and business complexity as announced by Procter &
Gamble in 1997. In situations in which the variety and/or consequential costs have
outgrown the willingness of the market to foot the bill, such change in policy does yield
economic benefits. Again here, such example says more about the inability to serve
differences in demand in a way appropriate to the clients concerned (both in terms of price
as well as utility tv), than about the existence of value carrying differences. This aspect will
be discussed in detail when addressing the supply chain consequences of unpredictable
variety in Chapter 10.3.

The 'personal pair' example of Levi's shows that it is not the entire market, which is
prepared to pay 30% more for personalised jeans. In fact the number of people who buy
these jeans is relatively low. The turnover share of the personal pair is still relatively
limited, (about 5% in the stores which offer them) because the price difference is 30%. If
you would lower this price premium the share would most likely expand. For the buyer, it is
always a question of 'What do I get, and what do I want to pay for it?' or expressed
differently, value versus utility. In the car industry the differences have become so great
that it is no longer possible to press people in a force-fit by lowering car prices. In
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consumer electronics the over-differentiation has lead to endless cut-throat price

competition. In both car sales as well as branded food products, the proportion of price-
down articles is steadily increasing.

Our views support Hart's concept of consumer sacrifice. Hart (1996) introduces this to
elucidate the need for mass customisation. Customer sacrifice is the gap between the ideal

product-and-service benefits desired by the customers and what they are actually able to
purchase. This is quite different to customer satisfaction:

"It is possible to have 'highly satisfied' customers simply because your
company is the best option available."

A gap remains, however, between the benefits the customer receives, and the benefits he
or she would love to receive for little or no additional cost v. The solution, according to Hart,
is in mass customisation

"the use of flexible processes and organisational structures to produce
varied and often individually customised products and services at the
price of standardised, mass-produced alternatives."

At least, when your customers need the variety. This is not always the case, as is proved
by an example of Nissan, which offered such a large variety of steering wheels that
customers became confused and irritated. In this case, the customer sacrifice gap is not
present.

Example

PERSONAL PAIR LEVI'S (Source Hart, 1996)

The Personal Pair Business example illustrates a situation where there is a
large gap between need and supply: women's jeans. While the sizing of men's
jeans is rather straightforward, proper sizing of women's jeans is more complex.
Customers incur a lot of sacrifices/costs in time trying to find a good-fitting pair,
aggravation, and disappointment when they cannot find jeans that fit. This results
in dissatisfaction with the product, the brand, and the retail store. A solution is
provided by Custom Clothing Technology Corp. together with Levi's.

They developed a collaborative design-and-selection system that addresses
all of the problems. 'Rather than trying on different pairs of jeans, the customer's
measurements are taken by a salesperson in an in-store boutique and then fed
into a computer. Within minutes, the customer can select from 14,280 fit variations
for Levi's jeans, instead of the 52 choices available off the rack in traditional Levi's
stores. Within two weeks, the customer receives a custom-cut pair of jeans for $15
more than off-the-rack alternatives."

87
...
12

u
8



mass-individualisation

The limits of industrial organisation

The generalised statement that large quantities of unexploited value are present in today's
markets is difficult to prove. Yet many examples are around to illustrate the market value
from differentiation:

•     The growth of so called 'designer goods' in household appliances,
(e.g. Philips Alessi range), kitchen- and bathroom equipment, watches,
personal accessories etc.;

•     The explosion in product variety in supermarkets in the branded                                 
(premium priced) food sector;

•     The accelerated growth of specialist, often exotic, holidays;
• Optional high-priced accessories in expensive automobiles, more

sports cars and convertibles relative to total car sales;
• Designer fashion and clothing;
•     Housing, as more and more people buying (instead of renting) custom-

built or partly customised houses.

A good example is also found in the fountain pen industry. As the fountain pen lost the
competitive struggle with the ballpoint in the  1960, the sector's first response was to lower
prices of fountain pens. As this did not change the competitive situation, the fountain pen
sector decided to change the nature of the product. By advertising fountain pens as a
luxury article, made of expensive materials, and by stressing the personal and distinctive
values, it proved possible to achieve an enormous increase in price without increasing
functional value of the product. Today, fountain pens occupy a profitable market niche, as
people are prepared to pay huge amounts of money in order to distinguish themselves
from others. A similar example is visible in the revival of the cigar industry in recent years.
Another illustration is the share of GDP of the food sector in the OESO countries, which for
a long time is slowly but steadily decreasing. In fact, buying power is becoming available,
but the sector as a whole fails to provide apparently the services which would attract that
value.

4.4 The limits of industrially organised processes
Industrially organised processes cannot rapidly serve heterogeneity
at industrial cost-parity levels. If heterogeneity is increased in
industrial processes, this causes prohibitive costs, long delivery
times and/or inaccessible product choice.

It is conceivable that we are approaching the end of industrial heterogeneity. Many of our
production processes are approaching the limit of their industrial efficiency, many
companies operate in (almost) saturated markets. Differentiation is the only way out to
higher levels of value creation. It is true that in the short run electronic data interchange,
business process redesign and effective customer response provide some potential where
costs are concerned. However, the shops are full and the effect of more wealth is not that
people eat more, they eat differently. The same is true for consumer electronics, cars and
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many other mass products and services. The current volume growth of the market of 1 -3%
is in many cases not sufficient as a basis for growth in terms of financial results. The real
basis from which to create more value can only emerge from a better connection with client
needs, which entails a stronger orientation on the individuality of that client.
The essence of the industrial paradox is indicated schematically Figure 4-4. In this matrix,
the vertical axis indicates the cost efficiency of the business processes; the horizontal axis
indicates the ability to rapidly serve a heterogeneous and unpredictable demand from the
market. It is hence a measure for speed of response to customer demand (see also
Chapter 10.8)

Two established ways of organising businesses can be linked to this diagram. The first one
is the craft-type company, the simple structure in Mintzberg's (1983) terms. In craft-type
companies the individual wish of the client is the starting point of activities and
heterogeneity is therefore maximal. However, the supply chain is hardly a process, let
alone a coherent one. Productivity and level of re-use of knowledge in investments are low
and consequently the costs are high.

At the other extreme is the industrial company as we know it now. It is the exact opposite
of the craft-type company, as it shows a very high level of coherence between processes,

a very high productivity and re-use, and therefore low supply chain costs. The price we pay
for this, however, is a loss of heterogeneity (to the point of full homogeneity in the case of
T-Ford production). Technology has enabled us to move from this formerly full
homogeneity to a much higher level of heterogeneity at affordable marginal cost, although
the basic principle remains the same: specials are expensive, mass is cheap. Quite often
for heterogeneity at affordable cost there is a price to be paid, in the form of e.g. longer
delivery times.

In the phase of industrial evolution, especially driven by the growth of wealth after the
World War 11, gradually more heterogeneity emerged within the paradigms that aimed at
maximal homogeneity. This increase was possible because of ever advancing technology,

industrial
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Figure 4-4 Productivity (efficiency) versus heterogeneity (responsiveness)
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which enabled companies to supply increased heterogeneity without destroying the
productivity of their initial organisations. Quite unlike the T-Ford (one model, one colour,
one version), modern    cars are introduced    from the outset in hundreds of different
combinations of model, colour and version. At the same time the car in general has not
become much more expensive, if we adjust their prices for inflation. And to give another
example: while twenty years ago supermarkets would offer only one tea flavour, the
universal Pickwick tea, we can now choose from a multitude of flavours, at only fractionally
higher prices.

As needs and wishes of clients become less predictable, it becomes increasingly difficult to
configure the supply chain in a planned and controlled way. The ultimate consequence of
this development is that the initiation and control of the supply chain will reside in the
hands of the client. He determines from moment to moment and from place to place which
products and services he wants to buy and in which way.

It is necessary in this respect to distinguish between the terms 'mass-customisation' and
'mass-individualisation'. Mass-customisation, a term which originated in the US, aims at
customisation of products at the end of the supply chain, close to the client and his
momentary needs. In their 1993 article on mass-customisation, Pine, Victor and Boynton
argue that mass-customisation (delivering tailored products and services in response to
what each individual customer wants) cannot work in traditional mechanistic organisations,
nor in organisations governed by continuous efficiency and quality improvement. The main
reason for this is that mass-customisation requires a dynamic network of relatively
autonomous operating units, while the 'routine tasks'-organisation, in contrast, focuses on
tightening the inks between processes.

Pine, Victor and Boynton add that not all markets are appropriate for mass-customisation.
Customers of commodity products, for instance, do not demand differentiation. In other
markets, like public utilities and government services, regulation often bars customisation.
Continuous improvement of relatively standard processes will still be a good strategy for
companies whose markets are relatively stable and predictable. But companies whose
markets are highly turbulent because of changing customer needs, technological advances
and diminishing product life cycles, are ripe for mass-customisation.

Lampel and Mintzberg (1996) describe the industrial phase transition process along the
dimensions aggregation and individualisation. They argue that these dimensions are the
poles of a continuum of strategies. Aggregation is based on exploiting the common
characteristics of customers, which consequently leads to standardisation of design,
production and distribution. At the start of the 20th century this became the dominant
industrial paradigm, replacing the traditional, individualised craft industries. Pure
individualisation, with direct customer relationships, tailor-made products and product
design, was marginalised. Lampel and Mintzberg argue that we are now witnessing the
'new age of customisation': an age in which new technologies, increased competition and
more assertive customers are guiding firms toward customisation of their products. In this
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new phase of industry development, strategies which combine elements of aggregation
and individualisation can be applied.

Gilmore and Pine (1997), too, describe the phase transition process:
'As mass production took hold [...] during the past century, the definition
of a market shifted from a gathering  of people for the sale  and purchase
of goods at a fixed time and place to an unknown aggregation of potential
customers. Today, as markets dis-aggregate, the definition is changing
again: customers can no longer be thought of as members of a
homogeneous market grouping.

.

According to Gilmore and Pine mass-customisation is a response to the notion of
'segments of one': the idea that every customer is his own market segment that has its
own specific requirements. Instead of focusing on homogeneous markets, mass-
customisers have identified the dimensions along which customers differ in their needs.
Gilmore and Pine call this 'points of common uniqueness'. The traditional aggregation
approach creates so-called 'customer sacrifice gaps': they are the difference between the
standard company offering and what the customer really wants. Mass-customisers try to fill
these gaps.

Gilmore and Pine look one step further ahead: not only is every customer his or her own
market, but in every customer reside multiple markets, depending on different times and
different places. In their opinion this brings back the original conception of a market as a
place that brings customer and provider together to fulfil the customer's unique needs as
they exist there and then.

Yet mass-customisation, although an important first step on the way to individualisation, is
not where we want to be in the end. Mass-customisation is limited to those products and
services that have their variability located in the final assembly like PCs, fridges, pizzas,
and car accessories. Some products/services do not just require re-configurability at the
product composition level, but also at the supply chain process level. This issue, and the
consequences of various types of customisation, will be addressed in Chapter 10.5.

The conditions of extreme heterogeneity and unpredictability, combined with the existing
industrial supply and organisation structures, are unfit for cost-efficient operations.
Maximisation of productivity in such chains is based on maximisation of re-use of
knowledge and material assets. They reach maximal economic performance in a world in
which consumer behaviour can be reliably predicted and large homogeneous batches of
the same product can be made. The consequences of an increasing heterogeneity (as a
result of individualisation) and decreasing predictability (as a consequence of erratic
behaviour) can be counteracted by means of stock-building (which keeps the batch size
intact), longer delivery times (made to order: the ultimate predictability) and application of
modern technology (lowering the marginal cost of heterogeneity). These measures
however do not address the real issue (see Chapter 10.3).
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Extreme unpredictability brings to mind what Verhaegen (1984) said about dealing with
uncertainty:

'Uncertainty concerns the relation between a certain action and the result
of this action  [.....].  In  cases  where  it is impossible to establish  a  relation
between action and result, in other words if one cannot know what the
consequences of a certain action will be, we speak of'ignorance'.
However, if a relation can be established between action and a series of
possible results, but we cannot say when and why these results will
occur, we speak of 'uncertainty'. If a causal relation can be established
between action and a series of possible outcomes, and this relation can
be quantitatively expressed, for example by means of probabilities, we
speak of 'risk'. And finally, if there is a relation between action and only
one result, we speak of 'certainty'.

"

In fact there is a continuum: ignorance - uncertainty - risk - certainty. Through 'subjective
probabilities' the uncertainty of a probability distribution can be translated into risk. The risk
is expressed in the variance of the probability distribution. The capital market in this way is
a market for risks, and in this way on the capital market risk can be expressed in price.
Uncertainty however cannot be completely reduced to risk.

"In fact it proves that establishing a relation between investment activities
and  possible  results,  in  other words  the  reduction  of  uncertainty,
continuously leads to problems within the company. These problems
increase the more complex the company is organised, and the more
levels are involved in the process. Especially if they are concentrated
around the translation of non-financial in financial terms".

If we consider Verhaegen's (1984) argument, we find that what unpredictable
heterogeneity introduces is 'uncertainty' rather than 'risk'. This difference has a profound
effect when it comes to designing solutions.

4.5 The inadequacy of industrial order

The inadequacy of industrial paradigms essentially stems from the
way in which order is created in bundling functions into meaningful
processes.

Just imagine a new table for the new boardroom. The room, however, is not square, it has
the form of a parallelogram. A table that has the same shape would fit very nicely. After a
long search it appears not to be available as a standard product. Then you find out to your
own amazement that a local craftsman is prepared to make such a table at a price which
roughly corresponds to the square table that a well known supplier manufactures
industrially. The quality is fully comparable, the delivery time is certainly not longer. This is
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not fiction, but reality. Where has the industrial productivity gain gone? Are specials really
expensive, seen in this way?

Company X, a large player in the food retail industry, has a large-scale logistics operation
which, according to all concerned in the sector, represents the state of the art. Goods flow
at great frequency to a vast number of outlets and all planning and administration
processes, which belong to such a sophisticated set-up, function smoothly. This logistics
operation was one of the keys in a large-scale strategic transformation project; therefore
the structure of the existing process was of great importance. We were greatly surprised
when the bottom line of this sophisticated logistic system indicated that the company
employed as many trucks as there were outlets.

The question whether a situation in which every outlet had its own truck could lead to an
adequate supply of goods, caused great confusion amongst the staff concerned. After
some calculations on the spot, this appeared to be quite possible. We were fascinated by
this paradox in 'lost productivity gains' of such large-scale industrial organisation.
Subsequently the total cost build-up in the underlying processes was analysed. The results
of this analysis were rather shocking. The direct transport, transfer and storage costs were
lower than those of the primitive version in which every location takes care of its own
logistics. Yet the gain at this higher productivity level was completely eroded by the
substantial indirect cost. Information technology, planning, administration, management
and fault repairs have, in this very complex process, rapidly taken away the fruits of an
initially good idea. Somewhere in the past and invisible for the people concerned,
consequences of complexity have crossed the border of economic logic. The gains in
industrial productivity have been eroded completely by the complexity of the supply chain
processes, and, especially, supply chain process control.

And this is by no means an exception, as there are many more examples to be found in the
businesses surrounding us. For example, it is nowadays often cheaper to have a kitchen
made to order by a local craftsman, than to buy it from an established industrial supplier.
And this without loss of quality or longer delivery times. Looking at the chain as a whole,
the total of the initial productivity gain has evaporated.
Some other examples:

•     At this moment a proper manufactured suit of a well-known brand will
cost $500 - $600 in a high street shop. A comparable tailored suit
made by a local tailor will cost two or three times as much, at least in
The Netherlands. Recently it became possible in The Hague to have
tailor-made suits manufactured by means of a computerised body
measurement system, which is connected to a computerised cloth
cutting system in Germany. The client gets a tailor-made suit at the
same quality, at the price of a manufactured suit. And supply is a lot
faster than at a local tailor;

•     Yet another company has a state-of-the-art production system in the
food industry. They are confronted with a fast growing assortment
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variety, decreasing batch size and heavy price competition. They have
the volume, but are unable to get the utilisation above 60%, not even
at full-time operation;

•     A manufacturer of industrial specialties and final products has
rationalised his European production over the last few years,
concentrating this production in large dedicated factories. A
sophisticated logistical operation was established, linked to these
factories, to supply the variety of clients throughout the European                                   I
countries. The erratic nature and unpredictability of demand are
however so big, that every now and then there are large mismatches
between supply and demand. These mismatches can only be resolved
at great cost. The rationalisation of production has lead to substantial
cost consequences downstream in the supply chain. These costs
almost outweigh the initial gain of productivity from production
centralisation.

All these examples do not concern exotic, poorly managed companies that suffer from a
relative backlog in relevant knowledge and investment level. In almost all cases, they
concern market leaders in their own segment. These companies are (still) financially
successful, because their direct competitors are certainly not doing any better (often they
are faring even worse) and in many markets they can still charge their ineffectiveness to
the client. Yet, such a cost structure makes these companies very vulnerable to more
sophisticated competition. Furthermore, due to the ever-increasing pressure of
heterogeneity the problem can only grow. That is, until the costs of complexity become
prohibitive, as they can no longer be charged to the client.

What is going wrong? The mistake is not so much in the quality of the execution, but in the
quality of the conception. A comparison between a cross-road with traffic lights and a
roundabout may serve as an illustration. On a cross-road traffic flow can be controlled by
the colour of the traffic lights: red means 'stop', green means 'go' (let's forget about orange,
for convenience sake). To program these traffic lights, intensive study and measurement of
the traffic which flows through the cross-road is needed. In complicated situations the lights
are combined with detectors below the tarmac, push buttons for pedestrians and cyclists,
fail-safe protection against 'all green' etc. In short, traffic lights are a small miracle of
information processing and central planning and control.

Quite different the situation is at a roundabout. There are no traffic lights, but one simple
interactive rule reigns: left-hand traffic has priority. If right-hand traffic would have right of
way, the roundabout would be smothered in congestion (this is true for continental Europe;
obviously for the UK the situation is reverse).  Away with information systems, away with
the traffic lights and away with the buttons. And the throughput is dramatically better than
on the cross-roads, is 'flow' instead of 'batch'. the irritation of 'useless" waiting has
disappeared and safety has increased.
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The difference between a cross-road and a roundabout is the way in which processes are
controlled. In the cross-road example we keep adding control-complexity in an attempt to
adapt a basically unfit process to the complications of heterogeneity and unpredictability.
We build the complexity around the process, if you like. In the case of a roundabout the
complexity is caught in the process itself. Because of the continuous interactivity the total
complexity of the process is built from a collection of simple interactive small processes. In
other words: complexity as 'recursive simplicity'. This is also the key to a breakthrough of
the complexity as a consequence of heterogeneity and unpredictability in business
processes.

4.6 Costs of complexity
The mismatch between the actual complexity of the business and the
requirements of industrial processes causes frictions, which express
themselves in emerging costs-of-complexity.

The inadequacy of industrial processes in performing under conditions of heterogeneity
and unpredictability causes 'friction losses', which appear as complexity costs. Complexity
costs are simply all additional costs that a company incurs to create heterogeneity of
products and services, if one compares it to the situation in which the total volume is
created in only one version. In other words, what would a Ford Scorpio cost if it were to be
produced in one colour and one version only, like its predecessor the T-Ford, while the
sales volume would be maintained. Admittedly, the above definition is a bit extreme, which
makes it difficult to use in an operational environment, as such a Scorpio would not
command a high sales volume in the current market. But it can be used as a starting point
in an abstract reasoning.

Complexity costs are neither identical to failure costs, nor to quality costs, nor to overhead
costs, nor to under-utilisation costs or to inefficiencies. They are present in all business
functions. From administration to production preparation, from management to shop floor,
from purchasing to sales. And they are present in the cost of employment as well as in
infrastructure and purchase of materials. Figure 4-5 shows the typical relation between the
cost per unit of product versus the batch size for an industrial supply chain process.
Typically, such curves go up steeply beyond a certain point: the 'complexity border'.

The flat part of the curve represents the level of the manufacturing and supply costs for
large homogenous batches. In highly competitive markets important players cannot afford
substantial cost disadvantages at this cost level, the so-called cost-parity level. This is the
cost level where the cheapest (commodity) supplier in the market operates under the
conditions of full competition. For batch sizes below the kink, the price per unit of product
increases sharply. Further fragmentation of the sales volume pushes an increasing part of
the volume below this kink and causes a rapid increase in costs, both directly as well as
indirectly.
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The most radical solution, which is routinely applied, is rationalising the assortment. If the
parts of the assortment that are represented by the steep section of the curve are
removed, the loss-generating chunk of volume is generally eliminated, which improves the
total profitability. Apart from the necessity to keep reviewing the variety in the assortment,
this approach actually puts the world upside down. In a market where heterogeneity is the
norm, one cannot resolve the complexity problem by merely eliminating such
heterogeneity.
A second approach is to shift the complexity border (the kink) to the left. In that case
smaller batches can be manufactured and supplied at cost-parity level. The car industry
has  been  able to reduce the minimal batch  size  with at least a factor  of  10  in ten years
time. However, these shifts are mostly very technology- (and hence capital-) intensive and
therefore also push the cost level in the flat part of the curve. Not only do the costs for the
bulk of the volume go up, it is only a matter of time before a new complexity border is
reached and the problem emerges again.

That is why the only real solution can lie in changing the marginal cost consequences of
complexity, while maintaining the cost-parity level. Ideally, the steep part of the curve
needs to be flattened until the cost per unit of product becomes independent of the batch
size. By then the curve becomes a straight line at cost-parity level.
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 |  The industrial paradox: cost per unit versus batch size

4.7 Breakdown of communications
Underlying this inadequacy is the breakdown of the communication
channels, as bandwidth and/or transmission speed of the corporate
control mechanism is inadequate.

We can look at interaction and coherence in an organisation from two different points of
view. The most common one is the structure of the organisation as indicated in most
organisational diagrams. This structure in general displays a logical grouping of functions;
it says little, however, of the way in which the various functions interact with each other to
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achieve the goal of the organisation. And without such interaction the organisation cannot

function. The second point of view concerns the interrelations between the various

company functions that aim at achieving the organisation's ambitions. In an industrial

organisation these interactions build processes throughout the whole organisation, and the

interaction is achieved by a top-down 'programming' of functions. The synergy in the
organisation, in other words the meaning of these connections, is created through
instructions passed down by the cascade of management.

In organisations that want to retain their industrial basic structure, but are facing increasing
external unpredictable heterogeneity, a problem emerges with respect to the
programmability of these interactions, which pass through the hierarchy as messages and
finally arrive at the operational level. This dilemma is indicated in Figure 4-6 

In principle there are two possibilities to increase the flow of information through the

hierarchy. The first one, which is indicated on the vertical axis, is to increase transmission

speed, in other words to increase the speed at which decisions are taken and their results

passed down into the organisation. The other possibility, indicated on the horizontal axis, is
to increase the bandwidth of communication, i.e. to increase the number of messages that
are simultaneously passed down the hierarchy. The type of decision-making that is based

on high speed can be found, for example, in dealing rooms, where relatively simple
decisions and instructions are formulated and then communicated very rapidly. At the other

extreme, along the bandwidth axis, we encounter decision-making based on the shelves of

handbooks that contain messages and instructions for every potential situation. This is the

extreme form of creating 'slack' in an organisation: be prepared for every situation.

In large complex organisations there is, however, a limit to transmission speed and
bandwidth that can be created. On the vertical axis the ultimate transmission speed is
determined by the ability to pass information to the decision taker, i.e. to translate the

sequential method
decision- (dealing-room)
overflow »\  heterogeneity

li
t ISO-complexity

information-overflow
7 completeness

-+ bandwidth (number of messages) method
(7 meter handbooks)

Figure 4-6 , With increasing heterogeneity information requirements explode

A
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information into actions and subsequently pass down the instructions. The speed of this
process is finite: at a given moment it can no longer keep pace with the external variance.
On the horizontal axis an over-wide bandwidth leads to information overflow at the
receiver. Out of an avalanche of messages he can no longer find the one message that is
of importance to him.

As heterogeneity increases, the limits of programming business processes top-down are
reached. The problem cannot be resolved in terms of bandwidth or response speed,
because neither the decision-maker nor the receivers are capable of translating the
heterogeneity and dynamics of the environment into actions. At that point, the traditional
way to interrelate business functions fails. It is this failure that is at the core of the need for
different organisational models, which are more oriented towards self-organisation and less
towards programmatic procedural control.

4.8 The end of the industrial revolution
Whereas the industrial revolution marks the shift from a craft
economy to an industrial economy, individualism in consumer
demands and  behaviour now marks the end of the industrial  era.

In this chapter it has been argued that the industrial way of linking business functions
together into processes is reaching its limits under conditions of advancing heterogeneity
and unpredictability. Trying to serve such markets with processes that are organised as a
Taylorian procedural hierarchy, causes the emergence of complexity cost, in some cases
to a magnitude which erodes the complete industrial productivity gain achieved in parts of
the chain.

During an evolution of successive incremental improvements, somewhere we seem to be
passing the line were logic at a micro level creates absurdness at the macro level, as can
be seen in some of the examples indicated in this chapter. The underlying problem is one
of order, and with that of the communication structure governing the behaviour of functional
entities in the process chains. The only way to increase heterogeneity under conditions of
unpredictability, while retaining the cost-parity of industrially organised processes, is to
change the fundamentals on which the interaction between various steps in the process is
achieved, and the way these processes respond to changes in the external environment.

The complexity border, seen in this way, therefore marks the end of the industrial
revolution. The revolution which has brought us the wealth in modern societies, but is now
no longer capable of sustaining a further growth of wealth, by addressing the differences in
the market place rather than the similarities on which industrial order has been built.
Replacing the industrial paradigms by the paradigms based on network behaviour and self
organisation will likely create an impact, not just within companies but in society at large,
which is comparable in terms of importance and scope to the changes from our traditional
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craft economy to an industrial economy. It is this aspect, the mere obsolescence of the
foundations of our industrial world, that has so far has been insufficiently recognised in
management literature, whereas various related topics have been addressed more or less
as unconnected and isolated symptoms of inadequacy.

We will start exploring the foundations of the new order, and its application to the business
processes in the next sections, in an attempt to build a coherent and consistent picture of
the post-industrial company. As stated before, the reasoning towards such company at this

stage is not, and cannot be, complete. On the other hand, sufficient know-how and

examples are around to draft the contours of such new companies, and certain aspects are
being and have already been implemented.
Creating such new companies is not just a challenge in securing the continuity of
companies themselves. It might also prove to be of vital importance in combining growth of
wealth and prosperity in advanced economies with development and perspective of
economic prosperity in so far less developed parts of the world.

'...........For different definitions of customer value, see Woodruff (1997).

It .......... This line could  be seen  as a 'strange attractor'. Attractors are the stability regions  in  a
complex dynamic order (see Chapter 5.9)

"'..........This local-global dilemma was sketched among others by Moss Kanter (1995):
"To avoid a clash between global economic interests and local political interests, businesses
must know how to be responsive to the needs of the communities in which they operate even
as they globalise."
In the industrial economy, place was an important factor for most companies because it
ensured access to and control over means of production and because of the necessity to
minimise transport cost. According to Moss Kanter, in the global information economy, power
comes not from location, but from the ability to command one of the intangible assets that
make customers loyal.

N As formulated by Heskett, Sasser and Schlesinger (1997) reducing variety might result
in lower prices and lower customer access costs. See also Chapter 2.3.

v'   'This notion of a gap between received utility and need is the basis for our consumer
behaviour model in Chapter 9.4.

V1 ......... This figure displays a simplified view. In reality, a number of communication-disturbing
factors may be present that are not indicated in the figure. Communication is a quite complex
process, consisting of a chain of encoding, sending, decoding, perceiving, and providing
feedback. Within each of the stages of this process noise can occur, decreasing
communication effectiveness.
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5 Order, complexity and the industrial paradox

5.1 Introduction

In the previous chapter the conclusion was drawn that an industrial way of organising
businesses will be meeting its limitations under conditions of increasing unpredictability
and heterogeneity in the market. At the end of that chapter we concluded that the failure of
communications to keep up with the requirements of the external environment lies at the
base of the inadequacy of industrial structures. As communications' are governing the way
different functions in the company relate to each other, in other words in which way order as
a meaningful coherence of corporate functions is achieved, this issue is an issue of order.

In the coming section of this thesis (Chapters 5 to 8) we will start to explore the topic of
order. The concept of order, and the way it is achieved, is the cornerstone of the thinking
towards new ways to organise and manage businesses and business processes. We firstly
explore different aspects of order and of the complexity science, which is closely related to
this topic. We will start to understand how order and complexity relate, and illustrate that
order can be achieved through mechanisms completely different from our traditional way of
organising companies and business processes.

In Chapter 5 we will start exploring the meaning of both order as well as complexity,
predominantly looking at examples of both, and with that build an understanding of the way
systems work and behave. We will then, in Chapter 6, apply this notion of order to
organisational issues. As a first step we will link Mintzberg's organisational concepts to the
various types of order described in Chapter 6, and from that evolve into an exploration of
interactive dynamic order as a basis for organising corporate functions and people. In
doing so we will explore the various mechanisms, which underlie the emergence of this
order, ranging from parallel experimentation through collective learning and proliferation of
know-how.

Once we understand how interactive dynamic organisation can create orderly and
meaningful structures, the question then arises how we can relate such structures to each
other. This issue, addressed in Chapter 7, is of relevance within the company, whereas
various parts of the company need to relate to each other while each possibly being an
interactive dynamic (sub) system themselves. But also, probably more important for this
thesis, between the company as a complex dynamic system, and the market as a complex
dynamic system. Or, more in line with the main thrust of this thesis, how the stakeholders'
subsystems can interrelate to each other in such a way that they form an effective coalition
of stakeholders.

Having understood the nature of complex dynamic order, the way it evolves and interacts
with other systems, we will then look at issues of management and control with respect to
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the evolution of such interactive dynamic systems. It is the question of the meaning of

management for such coalitions in the future, and the way management will and can
contribute to the value generated by such coalitions.

And finally, in Chapter 8, we will relate the understanding which is developed to a number
of real situations which have been documented in literature, or which we were capable of
witnessing.

5.2 The exploration/exploitation dilemma
The industrial paradox can be expressed as the
exploitation/exploration dilemma. Only if order between business
entities can be achieved in an interactive dynamic way, based on a
strong perception of the own identity, this dilemma can be resolved.

In Chapter 4 we discussed the emergence of complexity costs as an expression of the
growing paradox of the industrial company in a highly heterogeneous market. There is yet
another expression of the same paradox that we can observe in today's business: the

exploitation/ exploration dilemma". Whereas complexity costs are the expression of
'friction' in the value creation mechanism, the exploitation/exploration dilemma is
expressing the adaptivity of the value creating mechanism to external changes and

opportunities.

In the long term survival of a company depends not only on its ability to exploit business

processes in such a way that they lead to a sufficiently large economic result, but also on
its ability to adapt to changing circumstances. Each company, operating in a dynamic
environment, has to balance these abilities. Too heavy an accent on exploitation will finally
render the business processes inadequate when adaptation to changing circumstances is
needed. An over-investment of time and energy in the exploration of new possibilities will
mean that there is not enough left for effective exploitation.

Today, companies are faced with the need to choose. Traditional industrial companies

strongly focus on exploitation and derive their competitive advantage predominantly from
this focus. Because of this competitive advantage, they can not work with inadequate (from
the exploitation point of view) business processes without loosing their competitive edge.

Exploration, consequently, takes place as a series of rather large quantum leaps in the
structure of the business processes, which requires reprogramming of the various
functions. After such reorganisation the company is ready for a new period in its life.

The alternative can be seen in companies in which the degree of industrial integration is

considerably lower. They operate in a fast-changing, heterogeneous market. Such
companies resolve the exploration/exploitation dilemma by experimenting boldly and taking

many initiatives. They hope that some of these will prosper, but they also know that a
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number will finally die because of lack of success. However, the mortality of this type of
organisation is high. In general they are able to exploit the niches the larger players leave
as a result of their need to achieve scale. As soon as such niches are passing a critical
size  (economies of scale!), the larger players start intruding,  and  in many cases take  over
the early innovators, with a shakeout as result.

A good example of this the publishing business. Whereas the large publishing companies
have been reluctant to heavily invest in electronic publishing, many of them after failed
experiments in the 1980's, such publishing has grown in numerous small companies.  Many
of them failed, but some were successful. And these successful innovators are now
increasingly taken over by the large publishers (e.g. Lexis-Nexis, Reed-Elsevier).

On either side of the dilemma there is though a black hole. Success in exploitation, for
instance, generally leads to company's optimising the basis of their success. Because of
this optimisation pressure on exploitation increases and attention to exploration is reduced.
This reduction in its tum leads to a reinforcement of the original success and so closes the
circle. In other words, increasing emphasis on exploitation leads to a weakening of the
company's exploratory ability. At a given moment these companies are caught by surprise
by new competitors (as the British economy as a whole experienced after the first Industrial
Revolution).

At the other side of the dilemma, more emphasis on exploration increases the risk profile of
the company, which in general leads to a higher cost-level. This makes a big success more
necessary to compensate for the risk; and to increase the chance of a big hit, the number
of projects is increased. However, more projects mean dilution of energy over more topics
and therefore reduce the chances of success. Again, the circle is closed. The failure of the
old conglomerates, where a multitude of companies was intended to spread the risk, often
showed the consequences of over-exploration.

In order to avoid the pitfalls of these black holes, successful companies seek position
somewhere between the two extremes. The real challenge though in highly heterogenised
and unpredictable markets, is not exploitation versus exploration, it is the combination of
the two. Additionally (which will become clear later (see Chapter  6.11),   it  is   not  the
exploitation or the exploration processes which are central to the success of the company,
but the ability to select successful innovations, to code knowledge and organise the
diffusion process of know-how.

One of the best systems that we know, and one that combines all these aspects in an
excellent way, is the human immune system. Unlike any other system, it is able to sustain
the 'self (exploitation),   and   yet   it can adapt  to a large variety of unpredictable threats
coming    at     us    from the outside world (adaptability and exploration). The effective
combination of exploitation and exploration is due to the fact that there is a clear 'self
(which implicitly refers  to  goal and identity  of the organisation),  and the shaping  of
coherence from decentralised, interactive processes. Without goal orientation and a sense
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of identity, exploration and innovation processes have no direction and do not contribute to
the 'self; indeed, they could even lead to destruction.

Similarly, a company that has a strong identity but lacks interactive exploration and

innovation, merely becomes static, and is unable to adjust to a changing world.

Alternatively, lack of own identity will make the company as a ball, played by external
circumstances. It is these aspects of identity, goal orientation and evolvability which
deserve our attention if we want to create organisations from this perspective. Compared
to the traditional industrial organisation the control emphasis shifts from the management
of exploitation to the management of selection coding and diffusion processes.

Powell, Koput and Smith-Doerr (1996) come to similar conclusions in a study of co-
operative networks in biotechnology. In order to stay up to date, biotechnology firms have

to do very well on exploitation and exploration simultaneously. In biotechnology networks,

just purchasing the latest knowledge from others will not do:
"To stay current in a rapidly moving field requires that an organisation
have a hand in the research process. Passive recipients of new
knowledge are less likely to appreciate its value or to be able to respond
rapidly. In industries in which know-how is critical, companies must be
expert at both in-house research and co-operative research with external
partners [...]

5.3 Breaking the paradox
Breaking the industrial paradox is based on the concept of interactive
dynamic order and the treatment of the market as a complex dynamic
system. Whereas interactive dynamic order provides variety and
responsiveness, while avoiding the cost of complexity, seeing the
market as apparent (but not real) chaos will enable the reduction of
phenomenological complexity. And with that reduce the apparent
heterogeneity and unpredictability.

Looking at the two axes of the industrial paradox (see Figure 4-5) a different concept of
order is required to improve responsiveness while avoiding the emergence of the
complexity costs. Complexity costs, we argued to be the indicator for the discrepancy

between the requirements of the external environment and the capabilities of the internal

processes. We will do so by exploring the ability to achieve order by making use of
interactive dynamic mechanisms, a different concept of order, leading to meaningful
coherence between corporate functions (meaningful with respect to its ambitions and

goals). This will increase the variety of different solutions it can offer to the market place
without incurring the penalty of complexity cost, providing a major contribution to the
resolution of the paradox.
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On the other hand, we will argue that there are situations in which we observe chaotic
behaviour, while such behaviour proves to have a very orderly underlying structure. This is
another face of order. In a situation in which the real complexity of a system is substantially
less than the apparent complexity of the observed system behaviour, there is implicitly a
form of order present in this system which does not show on the surface of the system
behaviour. The complexity science addresses the behaviour of such systems, and the way
in which they can be understood and used.

The question arises whether the apparent erratic and unpredictable behaviour of clients in
the market place is representing a gradual evolution of the market place to total chaos. Or,
alternatively, a change of the market system from a linearly ordered structure into a
structure which behaves to a much more complex form of order. We will illustrate in
Chapter 8, and demonstrate in Chapter 9 that free markets, even while behaving
apparently chaotic and unpredictable, indeed do possess an underlying structure of order,
and hence could be considered as a complex dynamic system. And this provides the
second aspect of our attack on the industrial paradox. As markets can indeed be treated as
complex dynamic systems, the apparent heterogeneity in the market is much higher than
the real heterogeneity once we start understanding the mechanisms of the underlying
order, which helps us to reduce the problem on the horizontal axis of the paradox.
It is this combination (interactive dynamic order and complexity reduction) which provides a
way out of the industrial paradox. On the one hand designing business processes and
organisations which require substantially less management and control energy in creating
a heterogeneous performance, on the other hand effectively reduce the real unpredictable
heterogeneity by understanding the underlying mechanisms of the complex free market
system.
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The breaking of the paradox is illustrated in Figure 5-1. Rather than attempting to link the
individual functional entities in the company to isolated phenomenological incidents in the
market place, we endeavor to discover the underlying structure of order in market
behaviour. We will as a result consider the market as a complex dynamic system, while on
the other hand organise functional entities into networked systems which can interact with
this hidden order. The interface aspects will be addressed in Chapter 7. This chapter will
concentrate on defining both of the building blocks: the principles of emergent order on the
one hand and the essence of complex dynamics on the other hand.

5.4 Definition of order

Order is a meaningful arrangement of relations between entities.

Order is a term that is ill-defined in literature. Most authors assume some implicit concept
of order without defining it. The Oxford dictionary defines order as: «the way in which things
are placed in relation to one another". The Dutch Van Dale dictionary describes it as: "a
regular position or arrangement of things as part of a whole"

Order therefore implies an arrangement of interrelated elements. Ackoff defines such an
arrangement as a system when each of the elements is related directly or indirectly to
every other element, and no subset of is unrelated to any other subset (Ackoff and Emery;
1972). The existence of a system implies order to be present (Boulding, 1956; In 't Veld,
1975). The concept of order, while implicitly taken into account by systems and network
theorists, remains virtually undefined in systems and network literature. It seems, however,
to be strongly related to the concepts of structure (the relations between the elements) and
purpose (the capacity of selecting goals, the means to pursue these goals, and to continue

to pursue the same goal, by changing the system's behaviour as external conditions

change). Order, therefore,  is a description  of the interrelation of things (objects  or
otherwise; in general we will refer to these things as entities). It is not a property of the
separate entities, but of the collection of entities.

The second element in both dictionary definitions is the presence of methods/rules that
govern the arrangemenUbehaviour of entities. This does not necessarily mean that the
arrangement can (immediately) be observed, although in many cases we refer to order if
we can observe the arrangemenUbehaviour as methodical/regular.

There are, however, many examples which represent perfect order ('order' defined as
above), without this order being immediately apparent. An example is the famous range of
Fibonacci numbers "':

1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89, 144, 233.........
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This  range was discovered about 1202 by Leonardo  of Pisa  (son of Bonaccio, ergo 'Filius
Bonacci' or simply 'Fibonacci'). These numbers are best-defined recursively by the pair of
formulas:

FIBO(n) = FIBO(n-1) + FIBO(n-2)  for n>2
FIB0(1) = FIBO(2) = 1

Non-apparent order will in many cases be the result of rules that are imposed on
interacting entities (in this example the numbers), as is the case with the Fibonnacci range.
Rules imposed on non-interacting entities will in many cases result in apparent order,
though apparent order could also well be the result of interacting entities.

If order is absent, entities will behave in a non-coherent way. They are either driven by
their own individual ambition (in the case of 'living entities', which we will refer to as
agents'D or by arbitrary external forces. In such cases the whole exists only as an
collection of free-moving entities.
Combining the various elements, we will define order as the existence of a meaningful (in
terms of being methodical and/or purposeful) relation between entities of any kind.

5.5      Types of order
There are three basic forms of order: chaos (absence of order),
homogenous (microscopic) order and heterogeneous (macroscopic)
order.

These three principal forms of order can be illustrated with an example from physics.
Considering ice-crystals (the assembly of water molecules in a crystalline structure) as
entities:

•     Solid ice is a regular arrangement of such objects, which arrangement
has a dimension that can only be observed at the molecular level. With
the naked eye, we can see the ice, as a transparent block of material,
but not the structure. The order is homogeneous and microscopic;

•      Dry powder snow, in its ideal form, represents absence of order. The
crystals do not have a regular arrangement to each other (they don't
'stick'), and their arrangement as a whole is completely governed by
accident;

• Frost flowers that can be seen on a windowpane on a dry winter day,
represent an order that is quite different from the previous two. It also
represents a perfectly regular arrangement of objects, but the
arrangement is macroscopic (can be observed with the naked eye)
and is heterogeneous in the sense that there are many different ways
in which the objects are positioned with respect to each other. This
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order is an emergent order, arising out of interactions between the
molecules under particular external conditions as temperature and
humidity, where as the 'solid ice' order is, as it were, 'forced' upon the
crystals. This order we will refer to as emergent order.

The roundabout example (see Chapter 4.5) also illustrates such difference in principles of
order. For our purpose (understanding order in the context of a business environment) this
example is probably more illustrative than the frost flowers. Order on cross roads with
traffic lights is an expression of linear order, order which is forced upon the system by
external power. There is no meaningful interaction between the users of the crossroads;
the traffic control system issues commands to the drivers (red = stop, green = drive). The
drivers obey these instructions and collectively start displaying orderly behaviour. From a
perspective of order a roundabout is completely different. It is not the central computer that
governs user behaviour of, but a set of interaction rules (left-hand traffic takes way) which
does so.

Some systems (dynamic, interactive systems) show surprisingly orderly behaviour at the
systems (macroscopic) level, whereas no central power governing the behaviour of the
individual entities is present. Also in economic behaviour emergent order can be observed.
In e.g. double sided auctionsv individual behaviour of both clients and suppliers can lead to
a completely predictable transaction price level.

This phenomenon however is the exception, not the rule. There are many cases and
circumstances where no apparent order in the relation between entities arises, whereas
the entities are identical to the case in which emergent order arose. Frost flowers are a
relative seldom occurrence, and when we used in continental Europe the right-priority rule
for roundabouts, the only result was a traffic jam.

5.6 Passive emergent order

Passive emergent order can arise out of interaction between passive
entities under conditions of simultaneous positive- and negative- feed
back. No central control is required to achieve such order.

The characteristics of emergent order, arising from non-linear dynamic systems can be
illustrated by some simple examples from the field of physics. The first example is that of
the Bdnard cells (see Figure 5-2). Imagine two flat plates. Between these plates is fluid.
Under ambient temperature conditions there is no structural macroscopic movement of the
fluid between the plates. The plates are now being heated from underneath.

For some time nothing happens. Then, at a given critical temperature the fluid starts

moving. Hot fluid, due to change in specific weight, wants to move up and will eventually
have to come down somewhere. Rotational cells start developing and take care of both the
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fluid that is going up as well as the fluid that is going down. It is impossible to predict where
between the plates the fluid will go up or down, nor can the direction of rotation be
predicted. Once the fluid has formed this structure, it will be stable and will remain so.
Unless it is heated too much, where after vaporisation effects destroy the coherent
dynamic structure.
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Figure 5-2 Banard cells as emergent order (source: Nicolis and Prigogine, 1989)
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Figure 5-3 BZ-formula's (source: Nicolis and Prigogine, 1989)
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At the macroscopic level, it would seem that the molecules interact in a very orderly
fashion, as if pulled by strings. They all follow whatever the system dictates, on a scale that
is substantially larger than the size of the individual molecules. This is an example of order
without central control, order that emerges from the process as a result of interactive

dynamics, under very peculiar external circumstances. Only if we look at the whole can we
observe structure and order.

Another example, from the work of Nicolis and Prigogine (1989) is the so-called
BZ-reaction. This reaction creates a chemical oscillator based on auto-catalysis (see
Figure 5-3). Auto-catalysis is a process which generates a larger amount of reaction input-
components of a particular reaction than the reaction started with. In the reaction equation
we see that the reaction begins with 1  HBr02 etc. and that it yields 2HBr02.

This means that at the next stage of reaction there is more HBr02 than there was at the
beginning. The reaction creates an avalanche of HBr02, it is driven by positive feedback VI.
And positive feedback is synonymous with non-linearity. There is no longer a linear relation
between cause and effect: small causes can have an enormous effect.

At a certain stage, counter-forces will develop in the reaction, as the quantity of other

reagents diminishes. The avalanche will then come to a halt and will even reverse. The
reaction behaves as an oscillator. As the chemical reaction continues, it changes colour.

Going to the phases, it changes colour continuously; the result is a 'chemical clock'.

There is a fundamental difference between such a clock and a pendulum. Increasing the
amplitude of the (frictionless) pendulum (01 1 02 ) will cause it to retain this new amplitude.
In the chemical clock this is different. If destabilised, it will come back to the same
frequency because the frequency (the order) is embedded in the structure of the
processes. If for any reason the rhythm is disturbed, the clock automatically returns to its
natural rhythm. Whereas the pendulum 'remembers' the disturbance, the chemical clock
doesn't.

An 'attractor' governs this order in the BZ reaction. In an interactive dynamic system the
attractor is the 'Equilibrium State' between the positive- and negative feed back-loops. If
either is dominant, the system will go to a static state (negative feedback dominant) or
decay to complete chaos (positive feedback dominant). Some attractors are very simple,
others are multi-dimensional and very complex, like the famous Lorenz attractor. Simple or
complex, the system will continuously move in the attraction loop giving the system

dynamic stability. These systems never reach a static equilibrium. The system contains
continuous imbalances, which drive the evolution. The attractor prevents these imbalances
from becoming dramatic enough to make the system collapse. It 'attracts' the parameters
that govern the system behaviour. As a magnet, it prevents the system to move too far
from the equilibrium. If there were no attractor, the avalanche effect would cause the
system to explode. It is the attractor that keeps the system in place and preserves its
dynamic stability.
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5.7 Active emergent order

Active entities (agents) applying co-operative interaction rules can
create order without central control.

The previous examples are based on systems with passive entities, interacting under
particular external circumstances. Another class of systems displaying emergent order are
systems where the entities possess 'living characteristics' in the sense that they can
communicate, act and have a self-interest (such entities we will refer to as agents).

Even structures of simple interactive agents, governed by simple, singular rules, can show
a surprisingly orderly macroscopic behaviour and can create surprisingly complex
structures.

An illustration of a simple network of interactive agents is a computer model we created,
called COLORS (see Figure 5-4). In this model number of agents use very simple rules

VII

to interact with each other, in order to pursue an individual goal. These rules are of the
'IF/THEN'-type and based on auto-catalysis; if the interaction is successful, it will create
more of the ingredients required for success and thus auto-catalysis will create positive
feedback. Quite comparable with the BZ-reaction mentioned before.

The agents  in the models are coloured dots (pixels  on the screen) There  are 16 different
colours, representing 16 different (groups of) agents. The actual model consists of a grid of
100  x 100 coloured  dots  on a computer screen, in which  each dot represents an agent.
The 10,000 differently coloured agents are randomly distributed  over the square, thereby
generating a randomly scattered pattern. As the programme runs, agents are selected
randomly. If one agent finds an adjoining agent that has the same colour, they are allowed
to produce a third agent of the same colour which extends their 'territory' in that direction. A
very simple autocatalytic rule, driven by a random selection of agents.

This extremely uncomplicated system displays a remarkable richness of events.
Macroscopically the very patchy, highly granular coloured picture immediately and rapidly
begins to re-group in coloured areas. These areas seem to be fighting at their borders, like
countries at war on a map. It very much resembles the 'Risk' game, in which players
conquer each other's countries by throwing dice. After some time, large coloured areas
emerge and some colours disappear from the screen as the others have conquered them.
When only two or three colours are left a very long and stable period is established (which
might be ten to fifty times as long as the original shakeout period). These two or three
colours seem to co-exist more or less peacefully, until finally one of the remaining colours
wipes out the other two.

Figure 5-4 shows a typical situation of the grid halfway through its evolution. The evolution
of the process can be visualised by calculating the Organisational Entropy v"I. In Figure 5-
5 a typical curve for the organisational entropy is plotted, which characterises the evolution
of order in the system. It is remarkable that irrespective of the resolution, the entropy
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curves starting at the upper left-hand corner, declines rapidly, goes through a stable period
and then drops off again. The curve slopes steeply, flattens out, and then forms a steep
slope again. This evolution can be easily reproduced, not in the finite details but in the
overall evolution of the process, which is very constant. The graphs always looks very
similar, irrespective of the resolution and the number of times the program is run. Clearly
some sort of intrinsic mechanism creates order in this very simple interactive structure.

The evolution in the COLORS model remarkably resembles the process of market
evolution in a business environment.  Let us assume that the 16 different colours represent
16 different suppliers in a market. In the first few pictures, after an initial random
distribution of players over the total market, a rapid shakeout takes place. This shakeout is
largely determined by the relative presence of a supplier in the starting position, which
indicates the importance of market share. The stronger the starting position, the better the
chance to survive. Furthermore, some players are positioned at a border of the graph,
which enables them to guard their back, as they cannot be attacked from behind. The
players that can achieve that position first have a much better chance of surviving. Players
who do not reach a border are attacked from all sides. This pattern is somewhat similar to
that of a strong home market. In such a market we have a much better chance of success
and survival. This is consistent with Michael Porter's observations that a buoyant, strong
and demanding home market helps companies to develop their competitive position.

The model then enters a relatively long, stable period in which two to four players are able
to maintain a balance between each other. This seems comparable to an oligopoly, stable

.. -ax'f  
- ....- --,---,- ,

IJ  SM#  1         Qpon  1

Fillillill          1: T.kkp. -1          1;   3.A,   l it
2 -Lasion--

1 , -Open U,i    1

StrnJaliwii vulu b
Ilem*on · 471922

FU,ntng ame
'-,„. Entopy: rt.J .

I ..:t.:1*3' . 9 Colors leR:
. . I .r. Grid:100*loodotsS....6.- ,.-.

..1 =30 .....=.-- ......  1».5.,# ,_ ..2
r,-Nf;...:  '-Pti'· ·
11'·  0 ;41:  2  - u.

 

W-' 7.5 Ir ...., Ir.

A   7-        -                     .-S .1.6. 1,.ti..U                                                        .    -

r. s..di -9   'E 31 I.:1*nes
E C*En•opyove  EFil *=400.

 =Son haked d 114280# 25+98

1 M  E   Impression of intermediate results of the  COLORS model

111

t.0



mass-individualisation

Order, complexity and the industrial paradox

for prolonged periods of time. Players win and loose market-share, and there is no way to
predict who will ultimately win. There seems to be a temporary 'natural' ceiling to market
share, above which resistance in the market emerges Ix. In the end, if nothing unusual
happens, all players will gradually disappear but for one, who survives. The market has
then turned effectively into a monopoly.

In real life, however, new players may be introduced towards the end of the oligopoly
stage, applying new rules that are basically variations on the previous rules. Some of these
new players will be wiped out in a very short time, but sometimes some of the new rules
appear to be much more powerful than the existing ones and a new player comes to
dominate quite fast. This process could reflect the way Microsoft, Intel or Compaq have
taken up dominant positions in the IT-market in a very short period.

If figures 5.4 and 5.5 are to be related to the phases of a normal market evolutionx, then it
might be not a sophisticated strategy or business school theory that drives market
performance, but a simple mechanism of interactive order. It could well be that part of our
marketing and economic processes are governed more by interaction processes and
evolution of the system parameters than by strategic intelligence. At this time, however,
this is purely speculation.

The roundabout example, mentioned before, also is an illustration of systems with active
agents, which display emergent order out of rule based interaction. Many other examples
could be found, but one that is particularly interesting, because it shows the application of a
multiplicity of rules, and also demonstrates the co-operative nature of rules which are
underlying emergent order, is the example of ants. (British Telecom, 1996) XI. An ant
colony is a miracle of organisation, in which each ant knows its job, and keeps doing it
independently of all the other ants. It appears to be possible to reproduce the macroscopic
structure and order of the ants' food-gathering process by using simple rules. It is not said
that ants actually know these rules, or even that their behaviour is rule-based, but
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Figure 5-5 Typical entropy evolution in the COLORS model
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computer simulations using these rules quite neatly reproduce the real situation. In fact,
British telecom uses comparable rule sets to model its communications networks. Four
rules have been detected:

•      If you find food, take it home, marking a trail to show your route
between food and home;

•      If you cross a trail and have no food, follow the food trail;
•     If you return home with food, put it down and go back along

the same trail;
•     If the first three rules do not apply, wander around at random

looking for food XII.

This example demonstrates that order is not only an emergent property of the system as a
whole, but it also explains why very simple creatures with very small brains can together
perform very complex tasks like building and maintaining a nest. It also shows that the
rules governing their (interaction) behaviour can be expressed in IF/THEN terms, and
displays the co-operative nature of such rules, as all three rules imply co-operation rather
than antagonism (see also Chapter 6.5 and 6.8).

Another example which brings us closer to everyday life. We experience the dynamics, the
unstable equilibrium between positive and negative feedback and the non-linearity of
interaction with other agents, for instance, when we are driving a car on a busy motorway.

Let's imagine first that we are driving on an empty road and we know where to go. Our
guidance consists of fixed things like road markers, signposts, etc. There is no interaction
with other drivers, we just follow the central rules. Someone has laid down these rules,
someone has laid out the best route to the place where we are going, a speed limit of 100

km p/h has been fixed; there is a continuous interface between our acts and the central
rules. While we are driving we check our position and our speed, which we want to be
maximal. Are we still on the right road and is our speed still right? If we are driving too fast,
we reduce our speed; if we are driving too slowly, we go faster. If we take a wrong road,
we return to the correct one. Everything is based on a procedural order.

Let us now imagine that the road gets more crowded. At a certain moment there are so
many vehicles that we can no longer freely follow the procedural order. We want to drive

100 km per hour but we can't, because everyone else is driving much slower. We want to
take an exit, but it is crowded and we can't use it. Suddenly interaction with other users
starts building up. Probably all of us have experienced drivers who rely on the taillights of
the car in front. The simplest form of interactive driving. It is very erratic and very
dangerous, because of the variety and unpredictability in the behaviour of the driver in
front. The required speed of response to that behaviour causes overreacting, creating even
more problems for the driver behind. A minor incident, for instance a car standing still on
the emergency lane, can create a traffic jam. So a very small cause creates a huge effect,
since the disturbance is transmitted backwards in the queue in a non-linear way.
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In such a situation it is advantageous to look at a total picture. By anticipating the implicit
pattern of relations that is developing in the process, rather than the isolated events, a
safer way of driving is practised. If it does work well, as it sometimes does, we feel part of a
system, in a way that we can manage. In general, we can manage ourselves quite well in
this type of situations in everyday life.

5.8 Entropy as a measure of order

The level of order in an organisational system can be expressed in a
measure of entropy.

In their book 'Exploring Complexity' Nicolis and Prigogine (1989) deal with dissipative
systems. These are systems that give rise to irreversible processes, as opposed to
conservative (in the sense of 'conservation') systems that have processes that are time-
reversible, i.e. they obey Newtonian laws. The irreversible approach of these dissipative
systems, then, leads towards a final state. Nicolis and Prigogine state:

"For isolated systems, in which no exchanges with the environment are
allowed, this irreversible trend is expressed by the second law of
thermodynamics."

This means that the entropy will grow over time, and the system tends towards increased
disorder, until entropy becomes infinite (total chaos).

Entropy is associated with the number of states that can be realised. As Nicolis and
Prigogine state:

'Indeed,  we may argue that the  more  restricted the number of these
states, the more ordered the system will be."

The formula used to calculate the entropy of a system is:

E= -2  P,  *  log P (i=1-j m)

Where:   m = number of states; i = state, and
Pi is the probability of entities to be in state i

This measure of entropy can, using this formula, also be used to characterise the level of
order in an organisational systemx'11. For instance in the COLORS model:

•     m = the number of colours
• Pithe probability of entities having colour i.
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In the same way not only the state of the agents, but for example the existence of
connections in a networked structure can be defined as states, or indeed any other
variable characterising the system-order.

Entropy has in this way been used to characterise the order in economic systems and

organisations. The state of a system is the whole of the elements (content), the attributes
of these elements, and the relations between these elements (structure). A system's state
can be more or less orderly. A closed system will, according to the second law of
thermodynamics, tend to a state of maximum disorder (or chaos). In this case, there will be
no more differences with its surroundings (and strictly it couldn't be considered a system

any more). This state of order and disorder can be measured through the entropy measure

(In 't Veld, 1975) Xlv A system can only sustain itself by importing energy (or orderliness)
from its environment. Thorelli (1986) confirms that a network tends to disintegrate under
the impact of entropy in absence of conscious coordination efforts, or as he calls it 'network

management'.

The nature of order is of central importance to the ability to create value, and complex

dynamic order is a grey area between structural order and total chaos. Therefore it is
useful to define a way of measuring order in organisational systems. The application of
organisational entropy to characterise the level of order in an organisation will be
discussed in Chapter 6.2.

5.9 Complex systems: apparent chaos versus real chaos

Not all seemingly chaotic behaviour arises from absence of order.
Non-linear dynamic systems (even very simple ones), can show very
complex behaviour. At the phenomenological level these systems
cannot easily be distinguished from random chaos, although they are
completely predictable and can be reproduced

The concept of order and the concept of complexity are very closely related. They are
largely based on similar principles, use similar terminology, and are both (at least with

respect to emergent order) closely related with the dynamic behaviour of interactive
entities. In practice though we are confronted with two faces of this underlying theory. The
one, which has been addressed before, is the notion that some systems of interacting
entities will display macroscopic order without an apparent central force governing the
behaviour of the entities.

Not all seemingly chaotic behaviour though arises from absence of order. One particular
class of systems, non-linear dynamic systems (even very simple ones) can show very
complex behaviour. At the phenomenological level these systems cannot be easily
distinguished from random chaos, although they are completely predictable and can be
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reproduced. In his book: 'Micromotives and macro-behavior', Thomas Schelling (1978)
treats similar phenomena in social contexts.

In our everyday world, non-linear phenomena have always been around. For many of the
macro-events we observe however, the linear description is a sufficient explanation, but
this does not mean that our world is a linear system. This notion is not new. In the early
18th century scientists  such as Leibniz and Newton started thinking of non-linear physics
and mathematics. There were phenomena, either in astrophysics or in molecular physics,
that could no longer be explained by Newton's description of the mechanic world,
especially its linear part; they did not seem to fit Newton's rules. This culminated in
Heisenberg's and Einstein's theories on quantum mechanics and relativity; these scientists
examined mechanics and movement beyond Newton' linear world. The next step in
non-linear order was taken by Ilya Prigogine, whose work on thermodynamics earned him
the Nobel Prize for physics. Prigogine started examining the non-linear behaviour of
chemical systems  XV.  In  the  1960's  and  1970's  Prigogine's work  was  gradually applied  in
many areas of the physical sciences, and later on in biology and neurology.

Complexity addresses the apparent chaotic behaviour of systems (hence the absence of
macroscopic order) whereas under this apparent chaos there are identifiable rules and
mechanisms which could be considered, in the definition of this thesis, as perfectly
ordered. Either because the interaction rules can be detected, or because simple recursive
mathematical equations create a wealth of phenomena from which the underlying logic
cannot, at least not easily, be detected by looking at the phenomena. In fact order and
complexity are two sides of the same coin. They share a lot of principles and concepts, but
we are interested in different exponents of these fundamentals and principles. Complexity,
one could say, addresses the question of order the other way around.

Complex systems are based on three principles: dynamics, non-linearity, and simultaneous
occurence of positive and negative feedback. Without the dynamics, the state of the
system would be constant. Non-linearity indicates interactivity of some kind within the
system, and the simultaneous positive and negative feedback are necessary keep the
dynamic behaviour of the system within the 'reach of the attractor'. Without this, complex
systems would be one of two things. If the system would only have negative feedback, the
system would be completely predictable and would always returns to its equilibrium. It
would not develop or evolve. If it had only positive feedback, it would be like an avalanche
and the process would destroy itself in chaos. It is on the boundary between the two
systems that a balance is struck between negative and positive feedback resulting in
complexity.

Especially in and around the Santa Fe Institute, founded to study the theory and
application of 'complexity theory' in a wide range of areas as economics, biology,
information systems and organisation, much work has been done to further our
understanding of complex systems. How close complexity and order are related can be
detected form the title of Mitchell Waldrop's (1992) book on the history of the Santa Fe
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Institute: 'Complexity: The Emerging Science at the Edge of Order and Chaos'. The work in
Santa Fe has been extensively used in building the concepts and theories in this thesis,
especially the work on 'increasing returns' economics by Brain Arthur, the work of Stuart
Kauffman on solution topologies of networked systems and John Holland's work on agent-
based interactive order.

As stated, there are systems that appear to be fully orderly underneath apparent chaotic
behaviour. Apparently a deeper, hidden, order exists. Or, formulated in a different way,
there are systems in which the behaviour can be described in a shorter way than the actual
phenomena can be described. Referring to the Fibonacci numbers: there is a (much)
shorter description of the range than the numbers themselves. This is equivalent to Murray
Gell-Mann's definition of complexity: the complexity of a system can be measured by the
shortest code that will reproduce the behaviour. The shorter the code, the less complex the
system is.

As with order, complexity can best be demonstrated by using examples. A very famous
one, which is widely quoted, is Robert May's illustration of the evolution of an imaginary
rabbit population (see Figure 5-6). May tried to predict the final size of this population,
without limitations for size of population or time.

Let us assume  that next year's population   (Xn+1   equals the population   of  this  year   (xn)
times a reproduction factor L, which indicates the number of new-born rabbits. Let us
further assume that some unspecified mechanism (remember the attractor requiring both
positive and negative feedback) will create a counter-force in order to prevent the
population from exploding. For that we introduce a factor in the equation which becomes
smaller with growing population: (1 - xn). (Mathematically this is valid only if x is between 0
and 1.)

The resulting equation is very simple:

I

xn.1  =  xn ·L· (1-x n)

A
Xoc

1
4  L

Figure 5-6 May's rabbit population
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This equation is non-linear and it is interactive, because cause and effect influence each
other. Furthermore it is dynamic and it contains both positive- as well as negative
feedback.

If we plot the reproduction factor L on the horizontal axis (see Figure 5-6) against the final
size of the population, L will at first be too small to sustain the population: too few new
rabbits are born. If L is less than 1, next year's population will be smaller than this year's. If
we start with any amount of rabbits, we will end up without a population.

At a certain moment, however, the population will begin to grow. If we look at the curve in
the figure we would expect it to flatten out at some point, but it doesn't. At a certain value of
L a bifurcation occurs. This means that the population in the year xn+1 is different from the
population in year n, but in year n+2 it equals the population from year n, whereas in year
n+3 the population is again equal to the population in year n+2. So the population
oscillates from year to year. Increasing L will create further bifurcation and result in four,
eight, 16 etc. alternating states. The number of these bifurcations explodes until suddenly
there are three different populations alternating. At this point the process starts all over
again (Figure 5-7) shows the emergence of a fine bifurcation structure when L grows). No
matter how closely we zoom in on this structure, we will find repetitive, fractal structures.

Let us assume that in this imaginary population L has a specific value. Over the years we
would observe a change in population size that would be seemingly random. If we would
judge the phenomena, we could not make any sense out of it. Yet, there is a very simple
underlying structure. It is non-linear because of its interaction and it has no equilibrium; it
never stabilises once we pass a certain level of Lxvi Apparent chaotic at the
phenomenological level, the system is completely ordered underneath.

--------
k/-

-\\»---
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Xn+1 Xn  *L *  (1-xn)

Imm'Imil." Deterministic chaos

1118
.*1
0.
r.



mass-individualisation

Order, complexity and the industrial paradox

5.10   Complexity in economics
The existence of increasing returns economy is an expression of
market economies as a complex dynamic system

For some reason it wasn't until the mid-1980's (when Brian Arthur started applying these
mechanisms in economics) that a relationship was discovered between business issues
and the non-linear, dynamic systems behaviour. Arthur (1996) brought  out the contrast
between the 'material resources based' economy, bound to decreasing returns, and the
knowledge-based economy, bound to increasing returns. In the materials economy
production tends to be repetitive. It favours planning and control and hierarchical

relationships between the bosses (the planners and controllers) and the workers. This
simultaneous repetitiveness, planning and control allow for constant improvement and
optimisation of cost and quality. In the knowledge-based economy, competition shifts to a
'quest for the next technological winner' (who can become 'locked in', drive all others out of
the market and reap huge profits). Therefore, management becomes mission-oriented
instead of production-oriented, which causes hierarchies to flatten. The deliverers of the
'next technological winner' for the company must be organised in small teams, like
commando units, that report directly to the CEO or the board.

The school of 'increasing returns economics' in fact dates back to Adam Smith, who gave
the famous example of the pin factory. Whereas one skilled craftsman can manufacture

only a few pins a day, ten specialised craftsman working together are able to make
thousands of pins in the same time. The output grows disproportional to the inputs, which
means increasing returns to scale. In his book 'Principles of Economics' (1890) AlfredXVII

Marshall, exploring partial equilibria, noticed the existence of increasing returns, next to
decreasing and constant returns. However, he realised that acknowledging increasing
returns, whether in supply or demand, would upset his elegant theory. As a consequence
increasing returns were 'excommunicated' from economics. However, the subject kept
coming up.  In 1928 Allyn Young wrote a classic article on increasing returns and Edward
Chamberlin  and Joan Robinson worked  on  it  in the 1930's. During the same period John
Hicks stumbled upon it. He recognised the implications for the general equilibrium
economics and wrote: "The wreckage would be that of the greater part of economics".  Not
surprisingly, the largely mathematical schools that dominated the economics of the 1960's
and 1970's ignored this problem almost completely and the subject was only kept alive by
Kaldor. It was not until the interest in chaos economics heightened that economists began
to think in non-linear relationships and dynamics.

Brian Arthur was the first to study interactive dynamic order in economics in an integrated
way.  In  the late 1970's his ideas were coolly received,  but the breakthrough  came  in  the
1980's (among others through the Santa Fe Institute), which led to wide interest and

) /111
research in the subject of increasing returns and non-linear dynamics in economics
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5.11 Measuring complexity
The complexity of an interactive, dynamic system of agents can be
expressed by the connectivity of such networked system.

Measuring complexity is in principle finding the shortest description capable of
regenerating the observed phenomena. Gell-Mann's measure of complexity however is
difficult to apply (how would we know whether we indeed do have the shortest description).
One of the ways to apply this measure is to 'measure' the dimensional space required to
match the phenomena observed. This is the measure we will use in our description of the
market as a complex dynamic system (see Chapter 9). In principle we could also apply the
Entropy measure to characterise the level of order underlying a complex dynamic system.

A more interesting)(IX approach though, offered by Stuart Kauffman  (1993) from his work on
order and complexity in biological systems, is the N/K characterisation (see Figure 5-8 )

As the number of nodes increases, the maximum number of connections increases
parabolically and rapidly grows to very substantial numbers. The complexity of the network
increases dramatically with the number of connections, much stronger than with the
number of nodes.

Kauffman's N/K topology (1993) is a simple formal model of a so-called 'rugged fitness
landscape' (cf. the distribution of fitness values over genotypes; depending on this
distribution, the landscape can be more or less mountainous). In this model, N refers to the
parts of the system (cf. genes in a genotype). Each part makes a contribution to fitness,
which depends on that part and on K other parts among the N. This means that K reflects
the interactions, or cross coupling, of the system, the maximum of K being of course N-1. It
turns out that in a system in which each site (or entity) can display two values  (0 and  1), to
a very large extent only N and K matter when it comes to determining the complexity of the
system; the distribution of K among N is far less important xx

Each site makes a fitness contribution that depends in a random way upon its own value
and upon the value of the K other sites with which it interacts. The fitness of each site is
the normalised sum of the randomly assigned fitness contributions of the N sites. This
distribution shapes the fitness landscape along the following properties:

•      The number of fitness peaks in the genotype space;
•      The lengths of the walks via fitter neighbours to fitness optima;
•     The total number of mutants tried before an optimum is reached;
•     The ratio of accepted and tried mutations on a walk;
•      The number of alternative optima to which one genotype can climb;
•      The number of genotypes which can climb to the same optimum;
•     The rate at which the fraction of fitter neighbours dwindles to zero

along walks to fitness peaks;
•     The similarity of local optima.
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These properties are kinds of rank-order statistics that change as N and K are changed.
These features are, however, largely insensitive to the underlying distribution of K
among N.

Having established this, Kauffman examines a few cases. The first one is K=0, i.e. there
are no interactions. In this case, the structure of the fitness landscape has one single

optimal genotype; all other genotypes are sub-optimal and can climb to the global optimum
via fitter neighbours within only one mutation (i.e. 0 or 1, optimal or sub-optimal). It follows

trivially that there are no optima other than the single global optimum. The solution

landscape is smooth in that the neighbouring points have (nearly) the same fitness value.
Kauffman uses the image of mount Fuji: a smooth surface, one global optimum, which can
be reached by sequential upward steps.

The  second  case  is  when  K=N-1.   In this limit,   each  gene is affected  by all remaining
genes. The resulting fitness landscape is extremely rugged, i.e. entirely uncorrelated.

Another case is when K=2. Kauffman found that for small values of K, local optima are not
distributed randomly in the space, but are near one another instead. More precisely, he
states, the highest optima are nearest to one another. Thus the landscape has a global

structure: it possesses a kind of 'Massif Central'.

Kauffman argues that as K increases, the scene changes from smooth landscapes,
through a group of increasingly rugged landscapes to fully uncorrelated landscapes
(assuming N to be constant). Thus, the richer the interactions, the more rugged the fitness

landscape. Furthermore, as K increases, the number of conflicting constraints increases.
When K increases to N-1, conflicts between the constraints reach an optimum, which leads
to poorer local optima than for smaller values of K.

From the mathematical work of Kauffman on N/K models, the N and K value of a network
appear to have important implications for the solution topology within the network. The
solution topology indicates the relative quality of solutions, which can be achieved through
the network. We saw that in simple networks, as in Figure 5-8 the solution topology is like a
mountain with smooth slopes and a clear top (Mount Fuji topology). To reach the top the

T    1       »»                                                                                         »--

"mount Fuji" topology "Alpine" topology
4                                    4

if "higher" then "good" if ? then ?

Figure 5-8 Kauffman's N/K topologies
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network can use a relatively simple rule, even when the top is invisible. As long as every
step forward by the network is an improvement on the former, it will know for sure that it
will finally arrive at the top. It is simply the optimum proposition which presents a clear
maximum by moving in the right direction, step by step.

This is not true for the right-hand network in Figure 5-8. As a consequence of the increase
of the number of connections the solution topology becomes rough, and more peaks and
valleys emerge. The topology looks more like an alpine range than a 'Mount Fuji-
landscape'. If a local peak has been reached, it is not immediately clear how to reach the
next one, because each alternative initially means a worse position. Learning to move in
such topologies is, therefore, substantially more complex in terms of solution rules than in
the simple network. This has a consequence for organisation networks: as the network
becomes more complicated in terms of the number of players and connections, within the
existing knowledge the solution space becomes too complicated to move to higher
ambitions. Such self-organising groups run the risk of being stranded on a local optimum.
Knowing that they can improve, they fail to find out how that should be done. Another
important phenomenon is the 'adaptive walk': a genotype adapts (for instance, it flips its
value from 0 to 1) as long as it has neighbours whose fitness is higher. This walk continues
until the expected number of fitter neighbours drops below 1.  In very rugged landscapes
this can cause genotypes to be trapped or frozen into small regions - locally optimal, but
certainly not globally. The evolution of solutions might come to a standstill when the
network ends at a local optimum of the solutions landscape.

Large, densely connected networks run a larger risk to arrive at such local optima than
small or sparsely connected networks. When two complex systems, each with their specific
solutions topology interact, this observation will have important impact (see Chapter 7.6
and 7.7: interfacing networked systems). Whereas more densely connected systems
provide a richer potential of solutions, this will also increase the chances of 'getting lost' in
the solutions space. There is likely an optimum where a balance is struck between the
requirements of the environment (e.g. the market, expressed in a needs-topology) and the
system (e.g. the companies supply system in a solutions topology). Too rich a solutions
topology will increase the energy required to avoid being stuck on local maximum, to
narrow a topology will under-exploit the market potential.

This phenomenon is elegantly observable in modern PC operating software as Windows
95. In an attempt to create a solution for every conceivable situation the number of
possibilities for connection and parameter-setting between the large number of building
blocks in the program is now so large that many users fail to find their way through the
solution space.
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5.12 Conclusions

In this chapter we have explored the curious world of order and complexity. It has become
clear that order represents a much wider range of phenomena than the order that is
created by central command and control, or the observable relations between the entities
of a system. Order can, under certain conditions, arise out of the system itself, provided
this system is capable of open interaction with the environment. Both passive as well as
active entities can display emergent order.

On the other hand not all systems are what they seem to be, especially when it comes to
order. There is a class of systems, complex dynamic systems, which is completely orderly
in its underlying behaviour, while the phenomenological representation of the system can
only with great difficulty be distinguished from chaotic behaviour. Complexity and order are,
in this respect two sides of the same coin. Dependent on whether we are interested in
creating order, or alternatively understand underlying order in apparently chaotic systems,
we will look at different sides of this coin.

The importance of these observations relates back to the industrial paradox which was
described in Chapter 4.4. If we were to create order from interaction between the functional
elements of our business processes, interactive order promises a much richer solution

space (depending on the connectivity of the networked systems) than ever could be
achieved in an hierarchical system, while avoiding the communications breakdown as was
described at the end of Chapter 4.

On the other hand, if markets could be considered as complex dynamic systems, there

might be a deeper, hidden, structure of order which will help us in reducing the
phenomenological level of unpredictability and heterogeneity to a usable structure to
interact with the internal networked processes. Both expectations though will have to be
developed further in order to understand their viability. With respect to emergent order in
organisational processes from the interactions between subsystems, this will be addressed
in the Chapters 6 and 7, while the theory developed in these chapters will be applied to
supply chain-, information- and organisational processes  in the Chapters 10 through  12.
Addressing the complexity of advanced markets is the main topic of Chapter 9.
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' .......... The distribution of instructions is seen as -one way- communications as well.

"   ......... In  a classic article, March (1991) clarifies the distinction between exploration  and
exploitation. Exploration is characterised by search, variation, risk taking, experimentation,
play, flexibility, discovery, innovation. Exploitation is characterised by refinement, choice,
production, efficiency, selection, implementation, execution. Firms that exclusively focus on
exploration will bear the costs of experimentation without gaining its benefits, because they
have too many undeveloped new ideas and too little distinctive competence. Firms focusing
exclusively on exploitation, however, become easily trapped in suboptimal stability. As a
result, March states, maintaining an appropriate balance between exploration and exploitation
is a primary factor in system survival and prosperity.
In evolutionary models of organisational forms, the same discussion is framed in terms of
balancing the processes of variation (i.e. exploration) and selection (i.e. exploitation) of
organisational forms. Effective selection among forms, routines, or practices is essential to
survival, but the same is true for generating new alternative forms, routines or practices.
Particularly in a turbulent environment, the rate of exploratory variation determines
evolutionary dominance of an organisation.

m. . Quoted in Hofstadter,  1979.

W
.......  'Living' as used here is not necessarily identical to the biological meaning of the word.

It is used to, quoting Francesco Varela, indicate that the entities do have own ambitions
enabling them to move against the gradient of ambient forces. They are in this sense different
from 'dead' entities, which are behaving only driven by external forces. It is this definition of
'living' which also underlies de title of Arie de Geus' book 'The Living Company' (1997a).

v ......... The double auction is an example of what is called 'robust design'. Robust design
means that the behaviour of the individual interacting with the design is largely insensitive to
the general intelligence of the individual or the individual's knowledge of the particular artefact
that has been designed (Levinthal and Warglien, forthcoming). In terms of the fitness
landscapes (Chapter 5.11) it represents a landscape with a single peak. The double auction
can be deemed a robust design because regardless of the differences between the economic
agents involved, it will always result in an optimum equilibrium outcome (orderly behaviour).
Or, as quoted in McAfee and McMilland (1987): "If there are sufficiently many buyers and
sellers, then there is no other trading mechanism that would increase some traders' expected
gains from trade without lowering other traders' expected gains from trade" (quoted in McAfee
and McMillan, 1987). Further economic analyses of the double auction principle has been
performed by Fudenberg and Tirole (1991) and by Gibbons (1992).

vi  ........ In many systems feedback loops occur. Dependent on their nature they are referred to
as negative or positive feedback loops. Negative feedback systems are like a heater at home.
We put the central heater on 200, whereupon it keeps heating the house until the temperature
reaches 20', after which it stops. The heater works towards a steady state, it looks for an
equilibrium. Once the equilibrium is reached and nothing changes (and the house does not
lose any heat), the heater becomes inactive.
Positive feedback systems work exactly the other way around. Suppose our central heater at
home would have a positive feedback system. In that case as soon as the 20° would be
reached, the heater would start burning faster and the higher the temperature would become,
the faster it would burn. It would work like an avalanche mechanism, within which small
deviations are transmitted to create very large deviations. Positive feedback amplifies the
deviations instead of damping them.
VII

A floppy disk is supplied with this thesis, containing the COLORS programme. Starting
the programme (Colors.exe) under Windows 95 will demonstrate the emergence of order on
the computer-screen.
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Vltl ....... In physics entropy is used as a measure of dis-order. In analogy with physics we
define in Chapter 5.8 a measure for organisational disorder, which we will refer to as
organisational entropy. Although in the strict physical definition the entropy concept cannot
immediately be applied to organisations, a 'loose' application of the entropy formula to
organisations gives a neat measure to characterise the wis-)order in organisational systems

IX
. . . . . . . .I n our consultancy practice we have noticed similar effects for market leaders  who

control a substantial share of the market. Possibly the (natural) barriers we see emerging in
the COLORS programme, also exist in the real market situation.

X ......... This is an interesting topic for further research, as will be addressed in Chapter 13.

XI For extensive research on ant's behaviour, see Halldobler and Wilson (1994).

XII ........ For a very simple computer model example of ant's behaviour, see
http://www.cerfnet. com/-shaper/lava/langston/.

XIII ....... This  is a gross simplification of the physical (Bolzmann) definition of entropy  in
thermodynamics. In physics the entropy-measure is a reflection of the probability of states,
calculated over all possible states of the system. The state of such particle is expressed by its
position and momentum, both in 3 dimensions. In our definition of organisational entropy, we
will characterise the state using one simple parameter. In the COLORS model this parameter
is the color of the particle, in other examples it is the existence of utility/communication-links
between two entities.

XIV
. . . . . . .A n interesting quote by professor In  't Veld (1975) regarding the entropy measure:

"It is interesting to ponder on negative entropy and organisations, but honesty induces me to
say that in the practical solving of business problems, it has been of no use to me
whatsoever."

W ....... See among others Prigogine (1961; 1980).
XVI ,...... From a mathematical point of view the principle is very simple to explain. The
mathematical equation which governs it is a parabola. If y = 4.1 and y becomes the next x, it
mirrors x and y all the time. That gives a y, which y becomes a new x and mirrors the x-axis.
As long as the parabola that is governed by L is underneath that line, then no matter where we
start we end up at zero. If the parabola crosses the 'mirror line', then oscillations occur with
increasing complexity, dependant on L. The essence is that it is a very simple mathematical
structure and all points that are visible in this chaotic bifurcation plot, are points on that curve.
Point by point we can reproduce this very complex and chaotic picture by re-running the
algorithms. Using similar mathematical principles, we can make pictures that look like leaves
of trees. Mandelbrot equations generate beautiful fractal structures, almost as objects of art.
Beautifully coloured paintings based on fractals are made by for example Pincer.

Xvil ...... We refer to the eighth edition of Marshall's book (1938).

Xvill ...... See among others Smith (1776), Marshall (1938). Young (1928), Chamberlin (1962),
Robinson (1933), Hicks (1936), Kaldor (1985) and Arthur (1988; 1994).

XIXI ...... Interesting, because it enables us to look at the problem of interaction between two
complex dynamic (sub-) systems in their exchange of value.

XX ....... The number of values each site can display is also a very important complexity factor.
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6 Interactive, dynamic order in organisations

6.1 Introduction

Having discussed the concept of interactive dynamic order and complexity in the previous
chapter, we will address in this chapter the application of this concept of order to
organisations. The emergence of order in the organisations is the result of an intricate
interaction between entities, in organisations in particular human beings. In this interaction
different mechanisms can be distinguished. These mechanisms can be layered into a
hierarchical structure, in which each layer creates the conditions for the higher level
mechanism to work properly.

6.2 Order as an organisational concept
The concept of order can be applied to organisational structures by
analysing the links between organisational entities. Different
configurations yield different levels of organisational entropy and
different N/K characteristics in Kauffman's network model.

Order in organisations can be seen as an expression of the existence of meaningful and
purposeful relations between functional elements of such organisational structure. Without
such relations the whole of the organisation can have no meaning or purpose.  In such
case the whole is identical to the sum of parts and no synergy or common purpose can
exist.

Nonaka (1988) deals with the concept of organisational order:
"Order in an organisation refers to the structural and cognitive order
which affects the pattern of the members of the organisational activities,
namely, the pattern of resource deployment, organisational structure,
systems, processes and cultures.'

He stresses that his concept of order does not only embrace physical patterns of
organisational structures and systems, but also mental patterns such as visions, concepts
or values.
We tend to look upon organisations in terms of structure and purpose, not in terms of
order '. Somehow the very existence of the organisation implies that order is present.

Network analysis offers a means for bridging the gap between macro- and micro-level
explanations of social structures. Research design for network analysis consists of four
elements (Knoke and Kuklinski, 1982):
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•     Choice of sampling units, i.e. the actual network and the nodes that will
be studied. The delimitation of network boundaries depends to a great
extent upon a researcher's purposes;

•      Form of relations, referring to a) the intensity or strength of the relation
between two agents, and b) the level of joint involvement in the same
activities;

• Relational content, e.g. transaction relations, communication relations,
sentiment relations, authority/power relations;

•     Level of data analysis. Four conceptually distinct levels of analysis can
be distinguished:
- The egocentnc netwom, or the relations of a single agent within the
network (generating N units of analysis at sample size N);
- The level of dyadic relationships, \.e. formed by a pair of nodes
(generating (N2-N)/2 units of analysis at sample size N);
- The level of triad relationships, i.e. formed by three nodes and their
linkages (generating N/3 distinct triads at sample size N);
- The complete network, using complete information of relations among
all agents.

According to Fombrun (1982) three sets of methodologies can be distinguished:
•     Decomposing the network into its individual nodes (nodal);
•     Decomposing the network into all possible pair-wise combinations of

nodes (dyadic);
•     Decomposing the network in an inventory of all possible triads of nodes

(triadic).

While our research takes the dyadic approach, we do not subscribe to the strategies as
proposed by Fombrun to be used within this approach, as these do not address the issues
we are dealing with here. Using the dyactic approach, let us consider 10 entities (in this
case employees) in an organisation as a transactional network " (see Figure 6-1). In this
figure, four possible characteristics of relations between these 10 entities are indicated.
These links could be expressions of co-operation and/or communication.

For simplicity reasons we assume a digital situation: links exist or don't exist. All co-
operation and communication below a certain threshold is supposed not to be existent, and

consequently the links drawn in figure indicate strong co-operation and/or communication

In the first example, no links exist, and as no links exist between the entities there cannot
be a common objective, or meaningful identity, associated with such organisation. They
are  merely 10 individuals apparently arbitrarily isolated from the universe and put together
on this paper. This way of arranging entities we would not call organisation, but a complete

absence of any form of organisation.
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In the second example in Figure 6-1 one of the entities is connected to most other entities.
Apparently this one entity is in the centre of what the structure is intended for, and is
apparently the beginning and the end of all activities undertaken by the structure.  We will
readily recognise the existence of hierarchy in this structure, as the central entity
apparently is necessarily governing the behaviour of the other entities.

In the third example of Figure 6-1 all entities are connected to all other entities.  In this
situation where apparently all entities interact with the same intensity with all other entities,
there is no structure visible. Structure which would indicate a way in which these entities
relate to each other in any peculiar way, and which could provide a clue with respect to the
purpose and working of the organisation.  In fact if all relations are equal, then apparently
all entities are universal or completely identical and if this is the case, it is difficult to see
why they would need to relate to each other, other than exploiting each other's capacity in
response to some outside force. The lack of own identity and purpose will make them to
dead entities drifting on the external forces exercised upon the structure by the
environment and hence not expressing an identity of purpose as a group.

In the fourth example the connectivity is substantially higher than in the hierarchical
structure but substantially less than in the third example.  Here a rich pattern of
connections exists, suggesting some sort of meaning of relations between the various
entities of the organisation.  And this meaning will most likely reflect but the purpose of the
organisational structure as a whole, as well as the differences in identity and capabilities of
the individual entities.

amorf Industrial

0 0       0 0 0
0 0 0 4 00 0 0 0

adhocracy networked

Figure 6-1 Examples of network topologies
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Organisational entropy was defined as (see Chapter 5.8):

E= -2  Pi  *  log Pi (i = 1-* m)

where Pi is the probability that a certain state will occur, in our case: the probability that a
certain interaction link (above the threshold) will exist.

If we consider the four cases in figure A, as a maximum N*(N-1)/2 = 45 links can exist (if
we take every link as a two-way interaction). Using the formula we can now calculate the

organisational entropy of the various examples in Figure 6-1:
•     In the first example (unconnected nodes)

E=-45 x0*  log 0=0

•     In the second example (hierarchical structure), 9 links exist:

E = -9/45 *  logl/45 = 0.76

•     In the third example (fully connected)
E=-1  *  log 1/45 =38

•     In the fourth example (networked structure)
E = -20/45 *  log 1/45 - 1.69

The situation in which no links exist is and the situation in which all links exist span the
extremes, and do have no practical meaning in organisational terms. Of the other two
examples, the hierarchical structure has the lowest organisational entropy, and hence

represents a higher level of order than the networked structure example from Figure 6-1.

As stated before, interactive dynamic order is the grey area between structured order and
total chaos, and a network structure as shown above, in terms of organisational entropy, is
neatly positioned between a structured order and a total chaos. Hence interactive dynamic
ordered organisations require a connectivity which is substantially higher than the
procedural hierarchical organisation, without ending into the other extreme where

everything is connected to everything.

The same set of examples could be examined from the point of view of Kauffman's N/K
topology. The hierarchical structure is sparsely connected, and therefore has a low K/N
ratio. Such structure in Kauffman's terms provides a very clear shaped solution landscape,
and relatively easily finds its global maximum in achieving solutions.  The very densely
connected version with a high organisational entropy level has a very high K/N ratio.

According to Kauffman's theories, such structure is potentially capable of generating a rich
variety of solutions, but its solutions landscape will look like a completely randomised
surface in which it will be difficult to impossible to discriminate between the quality of
solutions offered.  It will therefore easily get lost in the variety of solutions it can create.
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The moderately connected version has a KN ratio higher than the hierarchical structure,
but considerably lower than the completely connected structure. This structure potentially
is capable of generating a rich variety of solutions, while still capable of learning how to
move around in the solution space. Also, from this point of view such a network structure
promises to have superior characteristics in meeting heterogeneity and unpredictability in
demand.

Atlan (1979) describes that when Von Neumann tried to improve the reliability of
computers (automates), he drew a parallel with living organisms. These organisms have
the quality that the whole is more reliable than the sum of its parts (i.e. cells may die off,
but the organism remains alive). To achieve the same with artificial organisms, he
proposed a number of necessary conditions. These conditions boil down to the principle
that a system should hold the middle between determinism and indeterminism. In other
words, a certain level of indeterminism or 'free space' is necessary for the organism to
allow it to adapt to certain levels of noise in its surroundings.

The first to acknowledge this principle and apply it in systems theory was Von Foerster,
who formulated the concept of order from chaos. Parallel to this, the principles of order
through fluctuations were formulated in thermodynamics. Their common idea was that self-
organising systems do not solely thrive on order, they need a certain amount of chaos. If a
system fixes itself in a certain configuration, it will no longer be adaptive. It follows that a
certain amount of disorder should be present for the system to remain adaptive. In other
words, the system should have a certain level of entropy, somewhere between order and
chaos. In an optimally adaptive system order and variety (chaos) are in an optimal balance.
Neither can be reduced without reducing the adaptability of the system.

Others have thought about applying measures to networked structures as well. Van Hulst
and Willems (1989), for example, discriminate between measures of concentration and
measures of inequality. Measures of concentration concern both a number of companies
as well as size distribution. Measures of inequality measure only the distribution of size;
their application is less relevant for our purpose.

Van Hulst and Willems mention a number of measures to characterise the concentration
aspect of the networked structure "'. Of these five measures only the organisational entropy
index and the index of Hannah and Kay meet the requirements as formulated by Hannah
and Kay. The problem with the Hannah and Kayiv index is that for each company a
decision about the weighing factor must be taken beforehand. This is not always possible.
As the organisational entropy indexv is both simple and elegant and satisfies the Hannah
and Kay boundary conditions, we have selected this measure as a way of characterising
the magnitude and nature of order in organisation structures. Especially where electronic
means of communication  make it fairly easy to measure existence and density of
communication between various players, it is also a measure that can rather easily be
implemented.
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6.3      Archetypes of organisational structure
The topologies of order can be applied to the typology of
organisations as have been described by Mintzberg and by Miller and
Friesen.

Mintzberg deducted a typology of five basic organisational configurations: the simple

structure, the machine bureaucracy, the professional bureaucracy, the divisionalized firm

and the ad-hocracy (Mintzberg, 1983).

Miller and Friesen (1984) treat organisations as complex entities whose elements of

structure, strategy and environment have a natural tendency to coalesce into quantum
states or 'configurations'. These configurations reflect the integral interdependencies
among their elements (as opposed to the contingency view). It should be noted that a
relatively small number of these configurations seem to encompass a large part of the
population of organisations. It is important that to a large extent the quantum view is based

on empirical work.

On the other hand typologies like Mintzberg's are exclusively theoretical concepts.

According to Miller and Friesen:

"[...] typologists impose order upon the world of organisations."

In their empirical research Miller and Friesen (1984) simplify the Mintzberg typology into

the triad: simple firms, planning firms and organic firms. In simple firms (comparable with

Mintzberg's simple structure) power is highly centralised in the hands of one or two
persons; the orientation of the firm is tied to one central agent. Generally there is little

planning, time horizons are short, and focus is on operating matters rather than visionary

master plans. There is little functional specialisation. The environment is simple, yet it can
be very dynamic.

The planning firm resembles Mintzberg's machine bureaucracy. It is characterised by
extensive functional specialisation, bureaucratic control and elaborate planning and
prediction systems. Decision-making is dominated by a powerful central group of
managers and technocrats (a large technostructure exists). The emphasis is on a smooth,

efficient and regular functioning, like a machine. The environment is typically simple and
stable, which allows the firm to maintain its mechanical operating mode. The firm buffers

itself against the environment by abundant storage of slack resources. In dynamic and
complex environments the sophisticated control, planning and prediction systems cannot

function. Typically the firm cannot respond to such environments. In terms of topology,
such firms look like an expanded version of the second example of Figure 6-1.

The organic firm, much like Mintzberg's ad-hocracy, manages to adapt to heterogeneous
and unpredictable markets. It does so by adopting an organic structure, delegating power

and authority to the operational level, striving for high differentiation (individuals and

departments with different abilities must be able to deal with different environmental
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requirements), maintaining an open relation with the environment to detect important
challenges and opportunities, and aiming at an extensive and open internal communication

In the table below we confront the three forms of organisational order as defined in Chapter
6.2 with the most important criteria of Mintzberg's typology.

Key dimensions in Industrial order Networked Chaos
Mintzberg's typology order

Key co-ordinating Standardisation Interactive behaviour Interactive
mechanism of work behaviour

Key part of the Strategic apex/ Operating core Operating core
organisation / power technostructure

Specialisation Much horizontal Horizontal and vertical Much horizontal
and vertical task specialisation specialisation
specialisation

Formalisation: Much formalisation/ Little formalisation/ Little

bureaucratic/ bureaucratic organic formalisation/
organic organic

Planning and control Much planning Process goals, Limited planning
and control connectivity mgt., and control

equivalence setting
Liaison devices Few liaison devices Varies according to Many liaison

environmental devices
complexity

Decentralisation/ Functional Hierarchy of Extensive
grouping hierarchy processes decentralisation/

ad hoc grouping
Similarities to Machine bureaucracy/ none Adhocracy/
Mintzberg's/ Miller planning firm Organic firm
and Friesen's
typology

The principle of order in the simple firm and the planning firm is much like the structural
order described before. It is not the interaction between the entities (comprising theorganisation) that governs their behaviour, but rather the instructions as designed by the
firm's technostructure or strategic apex. In the concept of the planning firm, the principles
of industrial order can be readily spotted in the design principles Mintzberg mentions. In the
simple firm, much the same principles apply, albeit at a lower level of sophistication; e.g.
elaborate specialisation is still absent because there are relatively few people to perform a
large variety of company tasks; relationships are less formalised because of the smaller
workgroup. What is done in the planning firm by the technostructure in terms of planning
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and control, standardisation, etc., is done in the simple firm by the strategic apex in terms
of direct supervision. To outside observers this order is quite evident, it can be easily
understood and related to.

Relating the concept of the organic firm (Mintzberg's adhocracy) to our concept of
networked order or to the concept of chaos is more difficult, however. Whereas the key co-
ordinating mechanisms (i.e. mutual adjustment of interaction) and the key part of the
organisation (i.e. the operating core) are the same, there are some subtle differences

regarding the design principles of 'liaison devices' and 'grouping'. In the concept of
networked order, the presence of liaisons between entities will vary according to the
complexity of the environment. With reference to the adhocracy, Mintzberg talks of 'many
liaison devices', which would be closer to the concept of chaos. Concerning 'grouping',
networked order relates to grouping in a hierarchy of processes. Chaos would imply ad hoc
grouping without any underlying principle. With reference to the adhocracy, Mintzberg's
talks of functional or market grouping, which resembles neither networked order nor chaos.

As the differences between the various concepts are not entirely evident, the question
emerges whether the behaviour of the entities in relation to each other is orderly, in the
sense that the arrangement is regular (methodical), or whether it is more 'erratic', as
Mintzberg's ad-hocracy description suggest. The determining factor is whether a structure
of connections underlies apparent chaotic behaviour (hence a moderately connected

structure), or whether in fact this is an expression of our densely connected structure

(Figure 6-1, example 4). Whereas one has purpose and identity, required in the interaction
with other networked systems to exploit the value of heterogeneity, the other drifts

passively on external forces, and will get lost under conditions of unpredictable
heterogeneity. Its behaviour will not be different from the Brownian movements caused by
external forces. It is therefor that highly decentralised companies often fail to create a

meaningful coherence between their entities. These entities collide, thereby generating
friction and heat, instead of showing concentrated and meaningful collective behaviour.

The type of order, which comes to mind, is sooner the absence of order (chaos) than a
hidden structure of meaningful interaction.

Coherent, orderly and meaningful collective behaviour of collections of economic entities is
sooner to be observed in successful economic networks as described in Porter's 'The

Competitive Advantage of Nations' (1990). It is here that the natural absence of central
command and control has forced the emergence of interactive order.

The existence of order in corporate structures is the base for synergy in business. In fact,
in companies the mere existence of synergy is an expression of order. By linking separate
corporate functions it expresses the ability to add more value. It is as if value were created
out of nothing, but in fact it stems from the connection between the various entities, in this
case functional units within the company:

•     In the case of purchasing synergy, the creation of such value is based
on the ability to exercise buying power, or to exploit economies of scale
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at the supplier's end. The synergy within the supply chain is based upon
the exploitation of economies of scale in a process in which a relative
cost advantage can be achieved through re-use of material and non-
material assets;

• Cross-selling synergy is based on the ability to exploit client or market
access over a multitude of businesses, by bringing commercial functions
together;

• Finally, know-how synergy is based on communicating leverage
information and know-how from one part of the company to another.

6.4 The hierarchy of networked co-operation mechanisms
The emergence of networked co-operation can be seen as a hierarchy
of layers, each layer representing a necessary mechanism of
interaction, required as a precondition for higher layers.

In the atomic perspectives typically assumed by economics and psychologyvil, individual
agents are depicted as making choices and acting without regard to the behaviour of other
agents. In contrast, network analysis incorporates two significant assumptions about social
behaviour:

•      Any agent typically participates in a social system involving many
others;

•      A social system contains various levels of structure, or 'regularities in
the patterns of relations among concrete entities'.

Social behaviour can be treated from both the perspective of attributes (i.e. characteristics)
of social entities and from the perspective of relations between social entities. Relational
measures capture emergent properties of social systems that cannot be measured by
simply aggregating the attributes of the individual agents. Relations are the building blocks
of network analysis. A network is generally defined as a specific type of relation linking a
defined set of entities (or nodes). The configuration of present and absent relations among
network agents reveals the specific structure of the network.

In this section we will explore the various mechanisms which give rise to the emergence of
meaningful relations between the entities of a network structure. These mechanisms can
be seen as a layered structure, almost as a hierarchy of mechanisms and is a pyramid with
the various layers on top of each other (see Figure 6-2).

At the bottom of this hierarchy are the mechanisms required to convert self-interest of
entities into some form of networked co-operation.  As this layer of mechanisms gives rise
to at least some form of networked behaviour, the next layer of mechanisms create
interaction with the environment in order to develop knowledge about how to pursue the
goals and ambitions of the networked structure in its relevant environment. The third layer

134



mass-individualisation

Interactive, dynamic order in organisations

of mechanisms enable these experiences to be discriminated with respect to the
contribution they make in a desired direction, and the ability to decompose such
experience in meaningful chunks of knowledge which can be recombined and transferred.
These coding and recombination mechanisms form the next layer in the hierarchy.  The top
of the hierarchy is formed by the mechanisms, which enable effective proliferation of
knowledge to other parts and other network structures within the same meta-structure.  It is

truly a hierarchy, in the sense that higher-up mechanisms do simply not work as long as
the lower level mechanisms are not working adequately.

proliferation

coding /
recombination

goal
orientation

environmental
Interaction

self-interest

Figure 6-2 Hierarchy of networked order mechanisms

6.5 Self-interest in multiple bilateral relations

Agents will only co-operate on the basis of perceived self-interest.
This necessarily implies the agents in networks cannot be identical.

Both common and adverse interests, whether between employees, between employees
and managers or between employees and clients, will determine each relationship
between two agents. Adverse interests are especially evident when the agents belong to

separate sub-groups. Also however, adverse interests will always occur between people of
the same group, or people who belong to groups which are part of the same sub-system.
Without such adverse interests there would be no raison d'are for the respective groups.
Also on an individual basis it is unthinkable that people will always have the same
interests.

On the other hand, if only adverse interests exist or if the common interest is smaller than
the adverse interest, coherent networks will not emerge. The network will become like
melting ice; it will display random movement without any coherence and will be driven by
the collision between the particles.
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Each networked structure consists of a multitude of bilateral relationships between
individual entities. This does not necessarily mean that networked behaviour can be
reduced to bilateral relations. However, if we want to understand coherent behaviour in
networks, we will first have to understand the bilateral interaction at the entity level. Within
these bilateral relations both attracting and opposing forces are active. It is only under
certain conditions that the attracting forces become larger than the opposing forces and co-
operative interaction will take placevt". We will not naively assume that agents' interests are
essentially equal and automatically lead to co-operation. Nor will we assume that agents'
interests will be only opposed and so inhibit interaction.

Agents are not limited to communicating information. They can also generate
complementary value(s), which implies automatically that agents cannot be identical. They
have a relation based on the exchange of value, as was described at the level of the
stakeholders in terms of the coalition of interests as the base of the company (see Chapter
2.2).

In their discussion of determinism vs. voluntarism in complex organisations, Thidtart and
Forgues (1997) support this view in quoting Thompson (1967):

"The complex organisation is a set of interdependent parts which
together make up a whole, in that each contributes something and
receives something from the whole."

They also discuss the ideas of Kahnemann and Tversky (1984), Tversky and Kahnemann,
Lichtenstein (1981, 1988) and Slovic (1971) and Tversky, Slovic and Kahnemann (1990),
stating that agents have different frames of reference, different value systems and
preferences. Actors sometimes have contradictory objectives and stakes. As a result,
these authors state, only a complex relationship can exist between the different agents of
the organisation:

"We are dealing with non-linear dynamic systems, characterised by
interactivity, time dependence and sometimes tight coupling."

If two agents interact with each other, the utility exchanged must be different x. For
example, if I have apples and you have apples too, there is no point in exchanging them.
This is not just true at the individuals level, but also at higher levels of aggregation.

In discussing inter-organisational networks, Thorelli (1986) addresses the subject of
overlap and differences between organisations in the network.

"The domain of any organisation may be defined in terms of five
dimensions: the product (or service) offered to the environment, the
clientele served, the functions performed (=mode of operating), its
territory,  and the factor time.  For a network to exist there must be at least
a  partial overlap in domain  (e.g.  synchronisation  in terms of time).  Should
there be total overlap we have a case of 'head-on' competition [...]."
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Thorelli argues that in this case, networking remain possible, albeit in the form of cartel-

type arrangements, i.e. aimed at avoidance of competition, but not generating any
complementary value. He continues:

"Division of labour and synergistic network opportunities are likely to be
more prevalent and more effectively implemented when the overlap in
dimensions is much less than complete."

6.6 Exchange of values

The emergence of order requires an exchange of utility between the
agents to take place. For the whole of the networked structure this
exchange should be a non-zero-sum game.

Such interaction will only emerge if the network agents can exchange values in a
meaningful way.  If no central power is available, no order can be forced upon the network.
Therefore the order emerges out of bilateral interaction between the agents x. For such
interaction to take place, exchanges will have to be made: no interaction without exchange.
Here we are only concerned with meaningful interaction between agents. Incidentally, it is
possible that non-meaningful interaction will take place (e.g. as a result of trial and error),
but order demands meaning. By this we mean that reward has to counterbalance the effort

put into the interaction.

According to the social exchange theory (Roloff, 1981)xI exchange can be defined as
follows:

"The voluntary transference of some object or activity from one person to
another in return for other objects or activities. The central idea is that
agents are prepared to enter into exchange relations when their own self-

XII „
interest will be served by the exchange

Exchange objects represent utilities. Value is a subjective notion, determined by expected
utility for the agent (see also Chapter 2). As will be reasoned in Chapter 6.7, agents only
effectuate exchange when the values received (the rewards) will more than offset the
values offered (the costs), i.e. when the profits or results of the exchange will be positive.

Internal exchange is governed  by what Achrol (1997) calls the internal market network.
This concerns a firm, organised in internal enterprise units that operate as independent
profit centres. They buy from, sell to or invest in other internal and external units as best
serves their needs; they do so on trades that are determined by the market, but subject to

firm policy. This means that hierarchic relationships are replaced with direct exchanges
among organisational units, mediated by some type of market-like processes.
The binding in organisations thus resides in the common interest, equally on the level of
the individuals as various sub-systems (the shareholders/owners, the employees and the

clients) and on organisational level between the sub-systems and the system as a whole.
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Common interest can only be sufficiently large for everybody when the interests of one
group are not fulfilled at the expense of another group or of the system as a whole.
Achieving a sufficiently large common interest therefore presupposes a symbiotic strategy
rather than an exchange strategy; in other words, it presupposes strategy as a non-zero-
sum game as opposed to a zero-sum game.

A symbiotic strategy is characterised by a positive link between the interests of the system
as a whole and the various sub-systems and individuals. It is a game in which value is not
just distributed or redistributed; it is a game that creates additional value. Interactive, self-
regulating forces that are necessary to create effective networks can therefore only exist if
the ultimate value will be larger for all concerned: shareholders, clients and employees.
Interactive self-regulation cannot emerge in a pure exchange strategy in which total value
remains constant.

6.7 Outrageousness, challenge and stretch

Order will only emerge and networked order will only evolve if the
collection of agents is subjected to goals that cannot be achieved
through current work practices and current levels of co-operation.
Such goals can be considered outrageous within the context of
current experience and imply stretch. Formulated in another way:
evolution arises out of limitations.

The presence of a larger total value is in itself not sufficient as a boundary condition for
effective self-organisation. Co-operation, based on ever-present self-interest, will require
energy. This means that the individual agent will prefer to achieve his goal in isolation. He
will only put energy into co-operation if that is the only way or an easier way to achieve his
goal. In other words, self-regulating interaction does not only require the desire of
individual agents to achieve the same goal, it also requires goals that cannot be achieved
in isolation. This is why the goal must be external to the agents (not to be achieved within
the existing structure), to sustain the coherence in development of a company. It must also
be rooted in the strategic ambition of the company. Otherwise, the attracting force of co-
operation will prove to be insufficient to initiate network coherence.

This is schematically indicated in Figure 6-3. If achieving a common goal has to be made
attractive, the sum of rewards (A\/\0 will have to be larger than the energy required (AE) to
achieve this goal.

Embarking on new co-operation will always cost energy, which will have to be invested.
This energy could either be a mental or practical parting with skills or possessions, or effort
put into forming new relations (e.g. marketing investments). Agents will only act if the utility
output they personally perceive (which is not only financial) will sufficiently compensate for
the energy put in.
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Therefore, if agents are to be led towards meaningful co-operation, the goals must
necessarily exceed the levels that can currently be attained. If with the existing rule-set the
network can satisfy all agents, the motivation to become ever better has gone. Only if the
network is confronted with situations in which existing rule-sets are inadequate, is it driven

to improve.
Adequate, in these terms, is a situation in which the network is able to satisfy the interests
of all stakeholders. Consequently, networks need to face up to ambitions that cannot be
achieved within the current rule-set. For example, by not trading-off process performance
against process efficiency, but by improving the combination of both, the network will be
encouraged to study and understand new rules. This is the basis for creating evolution
aimed at sustained growth of value and utility for all stakeholders. This implies recognition
of the self-interest of the agents. Otherwise, improvement would cease as soon as the
interest of power would be satisfied.

In other words: the meaning of networked coherence is to realise ambitions that previously
were not possible. Such an exchange will require efforts (energy), and agents will only join
such a co-operation if it will result in added value, seen from their value perception. The

AE     AW
V

AEl Awl AE -»»=».A-, A  A/<-
< Av) 8«)/»

-                                                         ------

Figure 6-3 Energy and rewards at an individual level
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Figure 6-4 Boundary conditions for co-operative behaviour
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only way to catalyse networked co-operation is to expose the networked structure to
outrageous goals. "Because it is impossible, it's a goal". In management behaviour thisXIII

is quite contrary to the convention in most companies. And it explains why self-organisation
in crisis is a lot easier than in normal times.

Agents will only continue co-operating if enough added value materialises to off-set the
energy investment. Whereas the previous argument concerns the creation of value, this
addresses the distribution of value. It is not only true for the total, it is also valid at the level
of the separate players in a network. Just as for agent A, the reward for agent B needs to
be larger than the sacrifice. These boundary conditions are mathematically formulated in
Figure 6-4.

Nonaka (1988) states that complex systems self-organise towards a definite order. Once
attained, this order is continually challenged by new information, which leads to fluctuations
of elements in the system. Sources of this new information are:

• Market, technology and inter-company network dynamics;
· Built-in organisational structures, systems and processes.

Different kinds of information, which arise in this manner, compete with and complement
each other and are sometimes denied. The system is not swayed completely with
coincidental fluctuations. Rather, it amplifies certain fluctuations selectively, thereby
forming a new structural and cognitive order. Thus, according to Nonaka, information of
even higher levels is created, which leads to a change of cognitive and behavioural
patterns in the organisation. In this way, one form of order is substituted by another
through the creation of information. This process of dissolution and creation of order
shapes the self-renewal of the organisation.

Discrepancies arise between the newly created strategic vision and the current situation.
Nonaka:

"A challenging but equivocal vision encourages people to search
or new meanings in which to integrate various interpretations and
contradictions."

In his article on evolutionary organisational change Duening (1997) supports this idea:
"In the end it is simply not possible to avoid the selection pressures of the
organisation's competitive environment. Managers who realise this will
allow organisational mutations to bubble to the surface."

By keeping workers focused on the long-term goals and allowing behavioural mutations to
play out, managers are likely to find many mutations that will lead to new competitive
advantages, Duening says. Managers can coach this process by selectively responding to
those mutations, encouraging those that are adaptive and discouraging those that are not.
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6.8 Tacit knowledge and rule systems
Agents in networked systems build know-how on how to interact with
other agents in a way that best serves their self-interest. This know-
how can be described in the form of (though is not necessarily equal
to) rules linking events to actions (IF/THEN rules). Sets of such rules
can considered to be (part of) the tacit knowledge in the organisation.

How do agents know how to relate to each other in a way that is mutually successful for
the whole as well as for the individual agent? In order to create a stable and coherent self-

organised structure, this cannot be done by continuous trial and error.  Some sort of
memory at the level of the agents is required in order to remember how to successfully
relate to other agents in the environment.  In this way the individual agents, as well as the
total networked system, builds up information and know-how with respect to the question
how to deal with the environment.

This makes us touch on the concept of knowledge. Nonaka (1988; 1994) discusses the
concepts of explicit and tacit knowledge. Explicit or codified knowledge refers to knowledge
that is transmittable in formal, systematic language. On the other hand, tacit knowledge
has a personal quality, which makes it hard to formalise and communicate. Tacit

knowledge is deeply rooted in action, commitment, and involvement in a specific context.

It  is intuitive knowledge that cannot be completely expressed in words or writing (syntax).
This kind of knowledge is particularly characterised by an internalised understanding
gained from previous actions, i.e. experience-based. Nonaka argues that this 'tacit

knowledge' often becomes the basis for information creation. For this information to be
actualised beyond the levels of individuals and divisions, a dynamic co-operation
throughout the whole organisation should take place (Nonaka refers here to a rugby team).
He further states that in the creation of information, the organisation members should

compete with each other. This statement is, however, not motivated.

Tacit knowledge is present in an organisation but cannot be easily explained, although
there have been experiments with building expert systems, in an effort to capture it. Expert

systems are built by asking questions like: "If this happens, what do you do then?" TheXIV

intention is not so much to understand why something is the way it is; there is no rationale
behind it. For example, if, in medicine, symptoms are x,y,z then the illness is probably q.
This is contrary to absolute knowledge, which to a certain extent works conversely. For
instance, if illness q is present, it should lead to symptoms x,y and z. Tacit knowledge is
knowledge without scientific foundation; it is the knowledge of experience.

Any agent will only be receptive to a limited number of stimuli from its environment. Either
because of the nature of his receptors (senses) or because of inhibitions to observe certain
external events (see Chapter 6.9: 'Mental models'). In the same way there will be only a
limited number of actions it can undertake, to influence the surrounding world. An agent
can thus be seen as an inpuUoutput device, interpreting inputs, and converting these to
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output based on success experienced in the past. Seen in this way tacit knowledge is very
close to a set of IF-THEN building blocks.

Holland (1995) argues that adaptability of agents to evolutionary processes is determined
by rules XV. To explain their behaviour, simple IF-THEN rules can be used. Rules could be
discovered by means of continuous trial-and-error processes. Holland:

"This procedure may work on occasion, but it does not make much use of
expenence."

In a network large numbers of rules are simultaneously active, comparable to 'parallel
processing'. To illustrate the way this works, Holland gives a metaphoric example of an
office which has a bulletin board:

"The workers in the office are assigned desks, each of which has
responsibility for responding to certain kind of memos on the bulletin
board. And, of course, the output of each desk is more memos. At the
beginning of the day, workers take down memos, they process them
throughout the day, and at the end of the day they post the memos that
have resulted from their efforts. In addition, some memos come in from
outside the office, and some memos go from the office to the outside. [...]
many activities go on simultaneously,  only some of them visible from the
outside."

The basic mechanism that underlies the next two examples is that the most effective rules
for group behaviour were discovered by parallel experimentation. The players proved to be
able to distil successes and failures out of a relatively noisy environment, where no player
had detailed information on the behaviour of the other players. Yet in both cases, they
were able, by trial and error, to work out the inpuUoutput relationship very quickly; in other
words, they found the most effective 'THEN' to follow the 'IF's'.

Three basic forms of IF-THEN rules exist:
•     In an industrial structure rules are generally instruction rules, forced

upon the agents;
•     In competitive structures the rules are generally antagonistic rules,

which work against each other. If one agent wins, the other loses (zero-
sum games);

• Self-organisation requires co-operative rules.

Networked order presupposes a binding force; therefore co-operative rules are required.
They are interactive, unlike the rules in an industrial structure. Many examples of complex
networked structures appear to be based on co-operative rules. Rules to negotiate a
roundabout are co-operational rules, and so are the rules which govern ants in building a
nest (see Chapter 5.7).
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Example

COMPUTER SIMULATED AEROPLANE

In Kelly's book 'Out of Control' (1994) an experiment is described in which

several thousand people are collectively in control of a computer-simulated
aeroplane. These people are put together as an audience into a hall and each
individual person receives a card with a green front and a red back. A camera

surveys the hall, reads the red/green information from the cards and conveys this
information through a projector onto a large screen, which can be seen by everyone
in the hall. As a first exercise, the game leader asks the audience to create a circle

on the projector screen. After a bit of trial and error, the audience succeeds, much in
the same way as spectators in large stadiums can create pictures through the use of

flags. In Kelly's experiment however, no detailed instructions are given to individuals

as to how they should behave. They must find that out for themselves. The
experiment continues by asking the group to carry out more complex actions, such
as putting figures in the circle. After this learning stage, the computer-simulated

aeroplane is started; half of the audience will control the direction, the other half will

control the altitude. In the end, the audience is able to make a real loop with the
simulated aeroplane. The experiment is interesting, because it indicates that

provided there is a common ambition, a clear goal, and access to real-time results,

large groups can behave almost like an individual and display coherent, meaningful

behaviour. They learn to act as a single being, as if their brains were connected to

become one super-individual.

SIMULATED RACING CAR

In our own offices we created a similar experiment, though in a much easier

set-up: instead of a flight-simulator, we used a simulated racing car on a track, from
a commercial computer game. However, instead of a single steering wheel, we
mounted ten steering wheels in sequence. With each wheel the direction in which

the car would go, could be individually controlled. Ten people were placed behind

these steering wheels and were asked to drive the car. Amazingly quickly, they were

able to drive the car collectively, displaying remarkably coherent control behaviour.

They were quite able to compensate for different steering abilities within the group.
One of the most interesting events occurred when someone deliberately started

steering in another direction than the rest of the group. Aggressive reactions

followed and the group very rapidly compensated this individual's deviant behaviour.
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One of the most successful co-operational rules is TIT FOR TAT the rule, which proved to
be superior in Axelrod's sequential prisoner's dilemmas when it came to overcoming

)0/1

hostility. As a co-operative rule it can also be expressed in IF-THEN terms: "if you prove to
be trustworthy during our first encounter, I will trust you next time; if not, I will distrust you
and will not co-operate".

The evolution of IF-THEN rules is a continuous trial-and-error process, of which the rate of
performance improvement is greatly influenced by the ability to share and re-combine
successful rule-(sub)sets throughout the network by parallel processing, coding,
recombination and proliferation. This topic will be addressed in Chapters 6.10 and 6.11.

6.9 Mental models
The set of IF/THEN rules represents mental models, containing the
individuals' hypothesis on how to successfully interact with the
environment. The evolution of such mental models is a complicated
process, strongly influenced by the nature of management behaviour.

A differentiation-oriented strategy in a company requires much local adaptability and
creativity, linked to an effective exploitation that does not result in the efficiency loss of
industrially structured processes. It also requires a compliance with the company's
strategic ambition and identity

The process of rule evolution is in Holland's view a networked learning process. For an
experienced network of agents, learning will only come from finding situations in which the
current rule-set does not yield an adequate result' vil. Such deviations from experience will
cause new rules to be tested.

In many of the networked systems the agents will be human. In human networked systems
we are confronted with the need to obtain an understanding of the way in which individuals
(and networked individuals as a subsystem) look, act and learn. The human brain is not
very good at processing new information, but it is excellent in fast and effective processing
of known information. Each one of us has a mental model of reality, which enables us to
rapidly understand information, decode it and act upon it. However, information that
reaches us that is not compatible with this mental model or violates it, is mostly lost.

The Parisian neuro-physiologist Francisco Varela has done extensive research into
information processing in the brain and he comes to a similar conclusion (Varela, 1979).
Apparently, 80% of the input is internally generated, and only 20% comes from signals we
absorb from the outside world. As Levinthal and March (1993) put it, it is a question of
enactment: what we do not know we do not see; what we do not want to see, we do not
see. We are quite good at re-arranging observations in such a way that they become
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congruent with our mental model . Figure 6-5 displays Stacey's (1993) representation of
XVIll

the learning cycle, which governs the normal evolution of our behaviour.

We continuously loop the loop by the actions we take, the consequences we cause, the
detection of the effects thereof, and the new choices we make, which we again turn into
actions. The mental model plays a key role in this discovery, because normally (within the
context of this mental model) we perceive only that which is consistent with this mental
model, causing subsequent choices and actions, and their effects to be expressed within
that same context. This learning process is driven by the importance the individual
attaches to that process, but the direction of the learning process is dominantly governed
by the content of the mental model. This learning circle enables us to improve the way in
which we work and act within the confines of our perception of the outside world. This
partly explains why change is so terribly difficult.

Sometimes, however, consequences and phenomena emerge which are no longer
compatible with our existing mental model, and such a divergence triggers us to adjust it.
These deviations cause implicit conflict and lead to confusion in observation and to anxiety
about leaving the security and stability of our mental model. Therefore, change (changing
the mental model) will always cause tension and conflict within an individual, as well as
between individuals. Human beings and organisations alike consider this undesirable; to
them it is a sign that situations become worse.

Both personally and collectively we have created defence mechanisms that prevent our
mental model from changing; one of these mechanisms is swamping any hostility in
defensive routines, in an endeavour to neutralise the conflict. Alternatively, there is the
anxiety of fantasies which invokes an unreal world in which we are able to live with
incongruities, rather than adjust our mental model. In many cases, these two mechanisms
prevent deviations between observations and our mental model, deviations that

defensive conflict
routines *

fear fantasy

1 choice 3*»    X    ____-
deviations

Improvement-  " '* conflict
action cycle t.- discover ' change-cycle * anxiety

+                        ----T--¥ -=.  - «--i AiZ-»  u--««         . fear

1

-fconsequences»
 ---model_--/-
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Figure 6-5 Double loop learning (source: Stacey, 1993)
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necessitate the change of the model. Moreover, withdrawal into defensive routines takes
the pressure off the divergence that would lead to alteration of the change circle in the
learning process; these defensive routines therefore remove the company from the edge of
complexity to the centre of stability and homogeneity.

One of those defence mechanisms is enactment, or the creation of an 'own environment' or
a private, comprehensible world. In this way, people or companies can maintain their
existing mental models for longer times, because their enacted environment does not
change as fast as the real world.

Or, as Levinthal and March (1993) put it
"Problems that are not seen do not exist. Or at least, their manifestations
are delayed, and being delayed are likely to be transformed over time -
possibly becoming more severe and unavoidable, but also possibly
becoming irrelevant or minor."

However, in one way or another, at some point a mental model becomes unsustainable,
and the organisation's competencies become irrelevant.

The improvement cycle (the left-hand cycle in Figure 6-5) is able to function properly on the
basis of power (expressed in terms of an individual's physiological needs, sense of security
and position within a group). In contrast, the right-hand cycle will be governed for the most
part by self-interest and particularly by the individual's ability to manifest and distinguish
himself within the group. The latter implies that:

• Under conditions of unpredictability there will be a growing emphasis
on the right hand loop (change) causing self-interest to become more
important than power as the base for professional behaviour;

• Egalitarian-oriented organisations, where positive and negative
discrepancies in a group are being levelled away, must have enormous
problems in becoming networked structures.

While the left-hand side of the process could be defined as 'fathering', 'mothering' is
associated with the right-hand side. On the left the process is concerned with details; on
the right, attention is given specifically to the shape of processes, because there is no
possibility to directly influence the mental model of the people concerned. The model
develops through the processing of deviations between reality and the model. Removal of
these deviations, therefore, kills all learning on the right side of the diagram.
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6.10 Complex rules : Boolean structures and credit assignment
Mental models can be seen as a set of IF/THEN rules, linked together
by Boolean operators. In order to make the evolution of the mental
model goal oriented, some form of credit assignment (equivalencies)
in the exchange is required.

Kauffman (1993) states that when Boole formulated his binary laws, it became clear that
with a small number of Boolean functions such as 'AND', 'OR' 'IF, 'NOT, all logic could be
derived. Boolean operators are mathematical operators, of which many have the values
TRUE or FALSE'. Boolean structures are combinations of Boolean operators in oneXIX

expression. For example:

" IF (A and B or C and not D) THEN (action)"

is a rule with a number of Boolean operators.

In the evolution agents will memorise successful rules and complex sets of such rules will

develop in time, combining possible events and actions in nested Boolean structures.

The ability to remember what is and what is not successful, is essential in a learning
process (e.g. in buying a house, buying behaviour in a supermarket) Rules must be
successful in achieving non-zero sum value, as well as in serving the self-interest of the

agent.

Alteriiative propositions for entering exchange relations may occur. Thibaut and Kelly's
theory (1959) XX suggests that in evaluating the outcomes of an exchange relation, agents
use two expectation levels:

•     The expectation level for the current relation, based on previous
experiences and on assessment of future results;

•     The expectation level for alternative relations, based on the lowest level
of results that the agent will accept, given the available alternatives.

Holland adheres to the view that rules are hypotheses, undergoing testing and
confirmation. Here the objective is to provide contradictions, rather than to avoid them. The
rules amount to alternative, competing hypotheses. But if there is competition, there must
be also a means to resolve it. Holland states that this means that rules must be
experience-based. Credit assignment reflects the rules' usefulness to the system over
time.

While credit assignment is relatively easy with direct pay-off for actions, it becomes

increasingly difficult with (longer-term) indirect pay-offs, rules that act simultaneously, etc.
Holland uses the metaphor of a 'supply chain' of rules, in which each rule buys and sells

messages. When a rule buys a message ('IF' condition), it must pay from its cash; i.e. its
strength is reduced. When a rule sells a message ('THEN' condition), its strength is

147



mass-individualisation

Interactive, dynamic order in organisations

increased by the amount received. Competition is introduced through a bidding process.
This way rules are enforced that contribute to a reward in the end.
The bidding will depend positively on both the strength and the specificity of the rule.
Common rules are fairly easy to find, and thus are tested quite frequently, so that credit
assignment will quickly designate appropriate strength . However, rules that are more)0<1

specific will take progressively longer to find and establish . Out of this a rule hierarchy
)0<11

results, hence some form of nested Boolean structure.

By operand conditioning (a technique of behavioural conditioning through manipulation of
the consequences of previous behaviour, through re-enforcement), agents can formulate
responses to a diversity of environmental stimuli. Homans' generalisation proposition
states that similar stimuli generate similar responses:

"If in the past the occurrence of a particular stimulus, or set of stimuli, has
been the occasion on which a person's action has been rewarded, then
the more similar the present stimuli are to the past ones, the more likely
the person is to perform the action, or some similar action."
(Homans, 1974 XXIII)'

A second proposition is that for all actions taken by persons, the more often a particular
action of a person is rewarded, the more likely the person is to perform that action.

By providing rule interaction the IF-THEN rules generate the full potential of a programming
language: all behaviour open to the agent can be determined. An agent can be described
as a set of message-processing rules. Some rules are detector-originated (external
stimulus), some rules generate effectors (external results), and some rules activate other
rules.

Holland:
"A particular agent is described by setting down the cluster of rules [...]
that generate its behaviour. Rules so defined act much as instructions in
a computer, the cluster serving as a program that determines the agent's
behaviour. If there is any way to model an agent on a computer, these
technical conditions guarantee that it can be modelled using a cluster of
rules in this format."

Rules can be assumed to be binary strings: IF (rule string, e.g. 10101) THEN (message
string, e.g. 00000).

Holland:

["[...]  our  intent is  not to claim that we can  locate the  rules  explicitly  in  the
real agents. Rules are simply a convenient way to describe agent strategies.
A major part in the modelling effort for any complex adaptive system, then,
goes  into  selecting  and  representing  stimuli  and  responses  [...]."
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6.11   Recombination and proliferation
The effective evolution of organisational know-how is greatly
enhanced by the ability to recombine successful new rules with
existing rules throughout the organisation.

As argued earlier, industrial organisations are good at exploitation and relatively weak in
exploration and innovation, whereas decentralised organisations are completely the
opposite. Complex adaptive organisations quickly acquire the knowledge of how to sustain
achievements, and, combined with a high level of coherence, the ability to manage risk
through evolution.

Here we see an important difference with the traditional idea of Darwin's evolution theory.
Darwin thought that the evolution mechanism was based on 'survival of the fittest'. Modern

insight in the evolution of organisms points out, however, that it is not so much the
momentary fitness of a species that is important for survival; but rather its capacity to
evolve by adapting to the changing future. Ability to evolve is thus the core of survival

power for a complex adaptive organisation. For the complex adaptive organisation,
emphasis in management lies on the ability to select, code and diffuse information in the
form of rules. The ability to combine speed with memory and coherence, thereby having
the best of both worlds, is the key to breaking the traditional exploitation/exploration
dilemma.

According to Holland (1995), rule generating is not a random process; newly generated
rules must have some plausibility. This plausibility arises from the use of previously tested

building blocks that appear in strong rules. Thus, strong rules can be seen as 'parents' for
new rules. A second idea is that, just as 'offspring' is not identical to the 'parents', crossing-
over interaction will take place.

Holland states that to simulate the process of producing a new generation [of rules] from
the current one, we have to use the following three steps XX'v.

•      Reproduction according to fitness.
Select strings from the current population to act as parents. The fitter
the string, the more likely it is to be chosen as a parent. A given string of

high fitness may be a parent several times;
• Recombination.

The parent strings are paired, crossed and mulated to produce offspring
strings,

• Replacement.
The offspring strings replace randomly chosen strings in the current
population. This cycle is repeated over and over to produce a
succession of generations.

149



mass-individualisation

Int6ractive, dynamic order in organisations

The difference between an industrial, sequentially working organisation and a
decentralised, parallel-operating organisation is evident when it comes to the breadth of
the innovation front, where innovations are shaped. While in an industrial sequentially
working organisation they have a quantum-step type character, in a decentralised, parallel
organisation they are manifested by a large series of experiments and initiatives. On the
basis of survival of the fittest or the ablest to evolve, a number of them will survive. Where
the industrial sequentially working organisation lacks the ability to use the distributed
intelligence in the organisation, the decentralised parallel organisation lacks the ability to
create coherence and consistency in the innovation process.

The latter aspect, especially, distinguishes fundamentally the networkeed organisation
from the organisation, which only deploys parallel processing. In Chapter 5.2 we stated
that the difference is found in the ability to select innovations, code them and diffuse them.
Complex adaptive organisations are able to distinguish good innovations from bad ones,
provided 'better' or 'worse' can be measured, as without such measure any reference to
'better' or 'worse' is meaningless. It is important to note that the selection mechanism and
measure of success lie outside the innovation mechanism, because it is impossible for
innovations to select their own internal reference. This is because an endogenous measure
of success in the innovation process secures its conditioning and thus reduces the
chances of broader exploitation of local intelligence.

With regard to innovations (particularly the parts which have caused the success in terms
of the hypothesis or measure) it is not necessarily immediately clear which part of the rule
set forms the core in this respect. Such innovations can represent a group of activities and
initiatives as well as complex interaction with the environment.

It is like looking at a series of Picasso paintings. One way or another, we recognise all
works in the series as Picassos, but we have great difficulty in explaining why. As long as
the core of innovation success is not captured, it is very difficult to disseminate, other than
through people who carry the story of the innovation within him. In this sense stories, like
Picasso's art, are an important vehicle of communication, but they rely strongly on the
ability of others to distil the core out of the story and adapt it to their own situation.

Such diffusion mechanisms are slow and relatively incongruent. Moreover, it highlights the
considerable disadvantage that as an organism the organisation has no memory for
change. Again, each situation has to be addressed with un-coded stories and the
experiment and initiative reconstructed from scratch, which seems, at least partly, like
reinventing the wheel. In addition, because success cannot be decomposed into its
components, the organisation loses its ability to re-mix elements of different solutions as a
hypothesis for even better innovations. As is the case, for example, with genetic
algorithms, in biology (sexual transmission of properties) and the human immune system,
this recombinant mechanism is responsible for the ability to evolve very rapidly in
extremely complex search spaces. Finding of a solution by using genetic algorithms might
take as little as four or five generations, even in a search space of 260 possibilities. This
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would be impossible on the basis of simply trying out successively complete strings of
codes..

Hence, if we want to create complex adaptive organisational behaviour, it is not only
necessary to create a situation in which innovation emerges (this is an almost automatic
consequence  of the shift to parallel processing).  We  must  also  be  able to select these

innovations and put them into order. After that, to the extent in which they can qualitatively
contribute to the goals that have been set and subsequently can be coded, these
innovations can achieve the desired recombinant and fast convergence in complex search

spaces. Finally, meaningful, coded and successful innovations must be distributed
throughout the rest of the organisation by diffusion mechanisms, in order to enable other
agents to benefit. Push-driven diffusion processes do not work; they destroy the parallel

processing mechanism of the organisation, which then falls back to the traditional

procedural industrial form. Successful solutions, therefore, will have to be proliferated
through a pull-mechanism, in order to find their way to the organisation. Such a pull-
mechanism means interest in or desire for ideas and experiences with which the agents
can help themselves to achieve their aims. This implies that apart from outrageous goals
for the respective units, a non-egalitarian culture is necessary to overcome the 'not
invented here' syndrome.

Romer (1995) uses the computer metaphor to distinguish among three broad classes of
inputs: hardware, software, and wetware. Whereas hardware includes all traditional,
physical objects used in production (e.g. capital equipment, raw materials, infrastructure),
wetware captures what economists call 'human capital' and what cognitive scientists refer
to as 'tacit knowledge'. It includes all the things stored in the 'wet' computer of the human
brain. The third element - software - includes all the knowledge that has been codified and
can be transmitted to others: literal computer code, blueprints, operating instructions,
scientific principles, folk wisdom, films, books, music, language, etc. It can be stored as
text or drawings on paper, as images on film, or as strings of bits on a computer disk or
laser disc.

Software has always contributed to production, even in the days before digital electronics

brought it dramatically  to the forefront. For example,  in  the 19th century, textile factories
used software for guiding the actions of a power loom. This software was stored on
wooden cards with holes punched into them. In a broader sense, workers followed explicit
instructions that they learned from managers, teachers and colleagues.

Allan Wilson's story about titmice and robins in the UK, as quoted in De Geus (1997a),
illustrates the speed of adaptation nicely. Robins found out how they could open milk
bottles. As a result of their swarm behaviour they transmitted the code for this trick
throughout the whole robins population very quickly. This was to the detriment of titmice.
They also discovered the trick, but as their behaviour is territorial, it prevented the code
from being transferred. Every titmice colony had to discover the trick for itself. As a
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consequence, robins have retained the size of their population, while titmice have been
decimated

Another example is agriculture. In the last hundred years, some improvements in
productivity can be traced to improvements in hardware (machines, fertilisers,  etc.).  But
ever since the Neolithic revolution, people have been accumulating software on how to
grow crops and manage domesticated animals. This software accumulated through trial-
and-error and spread orally.

Romer (1995) stresses the importance of evolutionary innovation:
'The most misleading aspect of the factory model of economic activity is
the suggestion that all of the instructions - all of the software - in any
production activity can be discovered and perfected from the beginning."

This is the traditional industrial engineering point of view. Just how much scope there is for
the discovery of new software becomes clear if we think of the strings stored on a
computer disk. Each position in the string is binary, i.e. 0 or 1. If the disk has room for two
bits,  it  can  hold  2  *  2  - 4 different programs:  {0,0},  {0,1}, {1,0},  and  {1,1}.  If the disk  has
room for 10 bits,  it can store 210 = 1024 different programs. A typical computer hard disk
has  room for millions of bits; the number of programs that can be stored  on  a  1 Gb  hard
disk is roughly a one followed by 2.7 billion zeros. This number can be compared to the
age of the universe, which is estimated roughly at a number that consists of a one followed
by 17 zeros.

The ability to explore vast, near infinite, solution spaces becomes very important in
creating solutions to policies for networked systems interacting under conditions of extreme
heterogeneity and unpredictability. In order to address extreme variety in the market place,
a richness of solutions will have to be generated in the company processes which therefore
need to explore a very large solution space, be it in supply chain processes, information
processes as well as organisation processes. The implications of these will be addressed
in section C in the Chapters 9 through 12.

Assembly operations can involve thousands of parts, generating billions of possible
assembly sequences, most of which have never been tried. While many of them would be
worse than the currently used sequences, there will be others that would generate
important efficiency gains. These alternative sequences can only be discovered by workers
on the assembly line, by experimentation. To transform this 'tacit knowledge' into new
software, managers should encourage workers to experiment with alternative sequences
and to communicate their successes to others.

The ability to select, code and diffuse by use of pull-mechanisms is the core of complex
adaptive working organisation. It gives the organisation a memory and takes care of
coherence in innovation and development, of which the energy generated is largely
decentralised.
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Analogous to natural systems, the business environment can in the short term be
considered as a resource or a constraint to business projects. Much more crucial, Duening
(1997) states, is the long-term role of the environment in selecting 'good ideas' (i.e.
organisational structures, systems or procedures), resembling that of genetic evolution  and
selection Xxv

As  Baaij and Commandeur (1997) rightly state, a company  is  not a biological organism,
and therefore the whole idea of applying the concept of genetic evolution is strictly taken

inappropriate. Baaij and Commandeur (1997) work out the concept of memes: 'As Penrose
has already indicated, management and organisational signs lack an element which is

comparable to the concept of genes. Dawkins (1976) has resolved this shortcoming with
the concept of 'memes'. Memes are to be considered as building blocks of the mental
evolution. These memes are the smallest transferable information entities. With respect to
this, one could think, for example, about words. manners, ideas. Knowledge and
experience are to be considered memes. The function of memes in the memitical evolution
is comparable to that of the genes in genetic evolution. Just as the genetic evolution is built

from cycles of variation, selection and replication of genes, the memes evolution consists
of variation, selection and replication of memes. And just as the genotype is a specific
configuration of genes, in the same way the memotype is a specific configuration of the
memes' (Baaij and Commandeur, 1997). In this view, a company would be a 'memotype'.

Duening:
"Perhaps the organisational equivalent to the gene is the meme, which is
a bit of knowledge or cultural artefact."

Reproduction of memes means evolutionary success. Duening states that by careful

analysis of the 'market selectors', managers can experiment with and create memes that
have a better chance to succeed than others. To adapt, corporations need to change their

'genetic' coding. This means changing basic assumptions about industry structure; ways of
making money in the industry; who the competitors are; who the customers are; what
customers want and what they don't want; which technologies are relevant and which are

not; adapting beliefs, values and norms about how best to motivate people; adapting the
balance between internal co-operation and competition, adapting the relative ranking of
shareholder, customer and employee interests; changing ideas of what behaviours to
encourage and discourage (see also Hamel and Prahalad, 1994).

6.12 Conclusions

In this chapter the various mechanisms underlying emergent order in organisations were
described. From the description of these mechanisms it becomes clear that self-organising
properties of organisations are by no means automatic, and require careful design. Careful

design in discriminating between the various mechanisms required for creating this
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emergent order, but also careful design with respect to the way in which such networked
structures are managed.

Not just a style of management, but also the setting of goals and the governance of the
equivalency exchange in the networked structure are of importance for order to emerge.
Seen in this way emergent order is not the rule but the exception, and it will only arise if a
particular set of circumstances can and will be created.

In this chapter we addressed the emergence of networked order at the level of the
individual entities. However companies can be considered as coalitions between various
networked subsystems (shareholders, employees and clients) or as a collection of
business processes which form such networked subsystems in their own right. In the next
chapter we will address specific issues which relate to the interfacing between subsystems
of a different nature. Although for such subsystems principles of this chapter apply as well,
there are a number of peculiar areas of interest that should be addressed before we can
embark on exploring the applications of such ideas in the future business processes.

 ........... One exception tothis is Burt (1992). In his book 'Structural holes: the social structure
of competition', he analyses the efficiency and effectiveness of using networked relations as
seen from the individual. Structural holes (lack of connectivity between sub-systems) are in his
view the key determinant to design effective and efficient networked relations. Although hisview is interesting from a general perspective, it does hardly contribute to our understanding of
emergent order in networked structures.

".. For a systematic treatment of network research, we refer to Fombrun (1982).  He
distinguishes between two kinds of networks: attribute networks, linking individuals that share
some common attribute and transactional networks, focusing on the exchanges occurring
among a set of individuals. In his article he focuses on transactional networks, for this is the
preferred initial strategy of organisational research by many researchers.

"'..........Van Hulst and Willems (1989) mention the following measures of concentration: the
concentration ratio, the Hirschman-Herfindahl index, the Rosenbluth index, the organisational
entropy index and the index of Hannah and Kay.

w ......... According to Hannah and Kay the following requirements apply to measures of
concentration: ranking criterion, sales transfer principle, entry condition, merger condition. The
contribution of a company to concentration tends to zero as the stake in the branch turn-over
approaches zero.

v.......... Van Hulst and Willems' (1989) entropy index is equal to the way we calculate entropy,
i.e.
E= -E st  * logsi (i  =  1 -*n)
The index of Hannah and Kay is different in that it is a reverse index and that the weights ofthe entities can be adjusted (by varying a). HK(a) = g s, a) 141-a) ,(i = 1-,n), where a > 0, a
41.
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V1 ......... Swanson, Bailey and Miller (1997) reason that what they call 'money-information
markers' can be used to measure social-economic organisational entropy in organisations.
Social organisational entropy shows that social entities have a number of distinct features,
which operate to ensure that organisational entropy levels remain below maximum. One of
those components is information. Money, in turn, is in social-economic systems an important
source of information, in that it refers to exchange values. Money-information can thus be
used to measure exchange of concrete elements among societal components, such as
organisations. This provides a measurement of the organisational entropy of the social system
structure  (the more exchanges, the larger the organisational entropy, the larger the disorder).
Within organisations, these exchange values are 'spent' as they are conversed into products
and services. This is a process of decreasing organisational entropy (or, as Swanson, Bailey
and Miller refer to it, negorganisational entropy). To describe social-economic systems as they
emerge through exchange processes, both measurements of negorganisational entropy and
organisational entropy are needed, the first referring to the forming of social-economic
systems, the second to the structural organisational entropy occurring over time in these
systems. In modern, market-based societies, these measurements - as they are financial in
nature - can be mapped in double-entry bookkeeping systems. On a more abstract level, they
are conceptualised in terms of the utility that the various forms of matter-energy (goods-
services) and money-information markers (monetary assets) provide to a social entity. In the
economic process, these utilities are measured in financial terms. Therefore, the accounting
system provides information on the entropic changes in the system, to be used for policy,
control, or forecasting purposes.

Vll ......... Knoke and Kuklinski (1982).

Vill

........ Examples are the generation of complementary values, meaningful exchange of
values, added value arising from co-operation, added value off-setting energy investments,
equivalent exchange, availability of behavioural rules for interaction.

IX ......... This, in fact, is the basis of international trade; our entire market economy is based on
this notion. In other words: the theory of international trade dictates that every country should
specialise in that which it is relatively best at. As companies evolve towards higher complexity,
this is reflected in their defining core competencies and core businesses, and therefore
defining which specialities they perform best (see also Markusen and Melvin, 1988).

X ... These phenomena were already observed in economic processes by the so called
'Scottish thinkers', Smith, Ferguson and Mandeville. Mandeville (1714) stated that when
everyone would pursue his own self-interest this would automatically lead to optimisation for
the whole (compare Smith's invisible hand argument and Ferguson's quote in Chapter 8.7.

XI ..,...... Quoted in: Peelen, 1989.

XII Compare the 'selfishness' of genes (Dawkins, 1976).

xm Goals judged as impossible under the current configuration of co-operation, but
attainable if only we want to

XIV Theoretically, knowledge can be converted between tacit and explicit in four possible
modes (Nonaka,  1994):
From tacit to tacit: socialisation
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From tacit to explicit: extemalisation
From explicit to tacit: intemalisation
From explicit to explicit: combination
When managed well, these conversions can reinforce each other by dynamic interaction,
resulting in what Nonaka calls the 'spiral of knowledge'. The capacity of the organisation to
convert implicit rule-following by people into explicit knowledge is the key to organisational
knowledge creation (Nonaka, Takeuchi and Umemoto, 1996)

10'1

Complex adaptive systems (Holland, 1995) are made up of a large number of active
elements called 'agents'. The behaviour of these agents can be described by a collection of
stimulus-response rules: IF stimulus s, THEN give response r. Agents adapt by changing their
rules as experience accumulates.
Holland states:
"It is useful to think of an agent's behaviour as determined by a collection of rules, in the form
of stimulus-response rules (IF-THEN). To define the set of stimulus-response rules possible
for a given agent, we must describe the stimuli that the agent can receive and the responses it
can give. Though stimulus-response rules are limited in scope, there are simple ways of
expanding that scope. Indeed, with minor changes, the scope can be enlarged sufficiently that
clusters of rules can generate any behaviour that can be computationally described."
If rules are to provide a uniform way of representing the capabilities of different agents, they
have to contain a number of criteria:
Rules must use a single syntax to describe all complex adaptive systems agents
The rule syntax must provide for all interactions among agents
There must be an acceptable procedure for adaptively modifying the rules
In general the form of these IF-THEN rules is co-operative. In contrast to structured processes
where such rules are instruction rules, no interaction is required within the line of process.

Xy/ .... For a further description of Axelrod's prisoner's dilemma and the relevance for
networked structures see Chapter 7.8.

XVII ..... This is another expression of the need for 'outrageous' goals

xvill This refers to Verhaegen's (1984) notion of uncertainty. Instead of trying to translate
uncertainty to the certainty of a mental model, companies and agents have to learn to deal
with uncertainty.

XIX        It is not sure that the combination between all"IF's" and all"THEN's" with all possible
Boolean operators will yield al possible rule sets, similarly as the Turing machine has been
proven not to produce all thinkable arithmetic operators. Yet, as a first approximation of
possible rules, this definiton will likely be sufficient.

XX
..... According to Thibaut and Kelly (1959) the existing of the relation itself, too, can be

expressed in IF-THEN terms, in the form of the following possible behavioural rules:
IF results > expectations (current) > expectations (alternative)
THEN satisfaction. Continue relation
IF results > expectations (current) AND results < expectations (alternative) THEN
dissatisfaction.
Discontinue relation; choose alternative relation
IF results < expectations (current) AND results > expectations (alternative) THEN
dissatisfaction. Continue relation involuntarily.
IF results < expectations (current) AND results < expectations (alternative) THEN
dissatisfaction. Discontinue relation; no new relations
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XX1
........ For example, in a rule space where each position can take the value 0 or 1 or #

(indifferent), the rule [1####] will be satisfied half of the time, and thus be tested quite
frequently.

XX11 ....... As an example: condition [10111] will be satisfied only one out of 32 times, leading to
slower credit assignment.

XX111 ....... Quoted in: Peelen, 1989.

XXIV
......To give an illustration of this mechanism of rule production, consider the following

example (Holland, 1995). Again rules consist of strings. Each position in a string can take the
values 0 or 1 or # (indifferent). A * on a position means any of these values. These positions
are however not relevant to the fitness of the string.
In this example, the fitness of a string directly determines the number of offspring, and the
average fitness of the overall population is equal to 1, so that the average string produces 1
offspring. The first step in genetic algorithms involves reproduction.
Consider the building block 1

******
,
which has just three instances in the initial population,

with finesses 1, 0, and 1 respectively. The three instances of 1 will produce a total of******

1  +0+1  =2 offspring, or an average of 2/3 offspring per instance. Because these are the only
strings carrying the building block 1 * * * * * * , that building block will have only two instances in
the new generation. This could be predicted, because the average strength of 2/3 is less than
the average strength of 1 of the total population. To see what happens when numbers change,
consider the building block *0* # # * * and assume it has also three instances, with fitnesses
2,2, and 1, respectively. The three instances will produce a total of 2+2+1=5 offspring, or
an average of 5/3 offspring per instance. Again, the outcome is as can be predicted from the
strengths: 5/3 is greater than l,s o there should be indeed more instances of *0* # # * *i n the
next generation.
So the fittest strings produce most offspring. This seems precisely the result desired, so why
complicate the procedure by adding the second step of crossover? The reason is this: the
reproduction in step 1 simply copies strings already present; it does not produce any new
combinations, so the agent would be limited to the best of strings present in the initial
population. No matter how large the initial population, this can only be a minuscule sample of
the possibilities. In a complex, changing environment, an agent using only reproduction is
unlikely to fare well against agents that can generate new hypotheses. That is where the
crossover effect comes in. The third step, replacement or mutation, is necessary because
under reproduction and crossover it is possible for a given schema (e.g. 0 ******) to become
present in every member of the population ('fixation'). Then, we have no strings starting with 1
or #. In the set of all possible strings, only 1/3 starts with 0, so we reduced to trying out
possibilities in only 1/3 of the space. Random mutation of positions in a string covers for this
effect.

/XV ....... The evolution is that of the 'selfish' genes (Dawkins, 1976), that serve their own
interest by forming a genotype and thus achieving synergy. The genotype is the genetic core
of the organism, the configuration of genes whereas the phenotype is the outer appearance,
the visible characteristics. The phenotype is the result of the interaction between the genotype
and its natural surroundings. The surroundings select only the outer appearance, the
phenotype. However, in Dawkins' view, the phenotype is the 'survival machine' that enables
the genotype to survive.
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7 Networked systems

7.1 The company as a networked system
The company as a networked system can be considered as a
structure of coherently interacting networked sub-systems. These
sub-systems represent the respective stakeholder-communities on
the one hand, and the business processes on the other hand.

In the previous chapter we discussed the emergence of order from interactive behaviour of
agents in a networked structure. It was discussed, how, arising out of self-interest of the
agents, coherent networked behaviour can arise from multiple bilateral interaction.
Although some aspects of interaction between different networked subsystems were
touched upon already, the arguments used in the previous chapter dominantly relate to
the way entities co-operate in a networked subsystem.

However, a company as defined in Chapter 1 is considerably more complex than a simple
subsystem of agents. If we consider the company as a collection of networked
subsystems, the question arises how such subsystems can come to a mutual beneficial
co-operation. To a certain extent this question can be answered by treating the respective
subsystems as a kind of meta-agents and seeing the company as a networked system on
a higher level.

However there are some aspects in the interaction between subsystems, which require
further clarification in order to understand how the company itself might be considered as
a networked system. The first question that arises is what subsystems should be
considered as being part of the networked company. At the highest level the subsystems
are the respective collections of stakeholders: the shareholders, the clients, and the
employees. Those stakeholders, each being part of their own particular environment (the
capital-market, the products- and services-market, and the employment market) more or
less continuously choose to be part of the company, in the sense of having an relation with
that company. A choice which in advanced economies increasingly should be considered
as a free and positive choice, from which the stakeholders expect to derive marginal utility.
In fact, stakeholders might choose to be part of several companies, hence combining the
respective utilities into the fulfilment of their broader set of needs.

If we see these sets of stakeholders as subsystems, exchange of equivalencies between
these stakeholders will be required just as much as such exchanges required between
individual entities as described in the previous chapter. The nature of the utility looked for
by the respective stakeholders will be quite different from stakeholder-group to
stakeholder-group. The question arises how such, sometimes even conflicting,
requirements can be made symbiotic. Building a company from such subsystems
therefore requires multiple exchange of equivalencies as will addressed in Chapter 7.2.
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Only by creating value for the whole, conflicting interests can all be met simultaneously.
The company hence plays necessarily a non-zero sum game. Under such circumstances
stakeholders can co-operate on the basis of collective self-interest. Achieving a situation
in which the evolution of the company is a continuous non-zero sum game, requires a
continuous evolution beyond the current state of the art. Antagonism and stretch are
hence required for the individual subsystems, just as much for the company as a whole.
This issue will be addressed in Chapter 7.4.

Even when the exchange of equivalencies and the creation of value is taken care of by the
way these subsystems interact, complicated issues arise in the interface between the
subsystems. The first is the creation of a solution space in the interaction between the
respective subsystems. Such solution spaces, and the associated issues of solution
landscapes and topology, will be discussed in Chapter 7.7. Dependent on the pay-off
matrix between the two subsystems, those landscapes can be simple, single peeked
landscapes, or they can become complex and multi-peeked landscapes. A particularly
interesting, and seemingly relevant form of such pay-off structures is the sequential
prisoner dilemma as described by Robert Axelrod (1984). Under this dilemma, even while
all subsystems recognise the value of potential co-operation, such co-operation might not
arise as a result of lack of trust and critical mass. This aspect of interfacing subsystems
will be addressed in Chapters 7.7 and 7.8.

The stakeholder communities are though not the only sub-systems which ought to be
considered when we are interested in a understanding the company as a networked
structure. As the utility exchange, especially with clients, in many cases will be multi-
dimensional, considering the company system (the collection of business processes) as
one giant sub-system, will cause a situation in which the requirement for clear, verifiable
and antagonistic goals at the level of that subsystem cannot be met anymore. Therefor it
will prove to be necessary to define sub-systems at the process level, each of the
processes delivering a specific contribution to the perceived value by the client.
Consequently the need arises to a hierarchy of processes in order to reduce the overall

company connectivity.
Without such separation the landscapes would become so rugged, that effective evolution
other than random walk in the solution space would not be possible anymore. Creating a
hierarchy of processes is therefore a means of separating the company into subsystems,
each of which perform a specific task, and can maintain a solution space which under one
hand offers sufficient variety and on the other hand is sufficiently effective in exploitation.

Lastly, it is not only subsystems that together constitute the company. In modern
economies companies have to work together in chains to serve the complex requirements
of the advanced markets. A number of companies co-operating in creating products and
services for such advanced markets could together be considered as a networked system
as well. Increasingly, driven by specialisation on the one hand, and the need to co-operate
on the other hand, many sections of the economy are growing towards a networked
structure. They could be considered as coherent clusters of economic activities, almost in
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Porter's definition in 'The Competitive advantage of nations' (1990) or as so-called 'virtual
companies'.

The fundamentals that have been described in this thesis with respect to emergent co-
operation in networked structures do equally apply to such networks of companies.
Underlying our interest in networked structures is the hypothesis that networked structures
can effectively combine exploitation and exploration from within the same structure and
hence create superior economic value while being responsive and adaptive to changes in
the outside environment.

Walker (1997) by contrast seriously questions the adaptability of networks. He argues that
as committed relationships typically involve mutual interdependence, dedicated
investments, shared goals and values, and affective attachments, these relationships are
inherently 'sticky'. By this he means that they constrain the ability of agents to forge
additional relationships or to dissolve the existing relationship. The internal commitment
and stability of such networks may enhance their ability to adequately respond to gradually
changing environments. It will stimulate the sharing of adaptive benefits from agents'
specialisation, and agents will be free to share information and expertise without fear of
'leakage' or a loss of power. This situation will be maintained by the promise of continuing
future benefits.

Walker continues that:
'The story may be much different, though, when environmental change
is discontinuous and unforeseen".

Effective adaptation to such environmental shocks (e.g. a new, unfamiliar technology) may
require knowledge and other resources that are not available within the network, neither
can they be developed within reasonable time. Under such conditions, highly committed
networks may prove less adaptive than firms with less mutual ties and obligations. Thus,
he concludes, a technically turbulent environment may represent a potential boundary
condition for network adaptiveness.

This is in fact the motivation that networks need to be open to the outside world. If they are
not, existing commitments will mean a limit to agents' freedom of choice. Over-
emphasising exploitation (March, 1991) and/or lack of tolerance of 'non-core activities' (De
Geus, 1997a) will weaken the adaptiveness of the organisation in times of fundamental
shifts in business context. Both Warglien (1995a) and De Geus (1997a) argue that
sufficiently open structures might well cope with such fundamental shifts, just like the
human immune system, and the example on titmice and robins as quoted by De Geus.

Levinthal and March (1993) wrote about the 'myopia of learning', by which they mean the
problem of balancing the competing goals of developing new knowledge (i.e. exploring)
and exploiting current competencies. They state that knowledge and development of
capabilities, while improving immediate performance, often simultaneously reduce
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incentives for new technologies or paradigms and competence in these. To facilitate

learning, organisations can use two mechanisms: simplification and specialisation.

Simplification deals with the problem that learning will be very difficult, when it is
embedded in an ecology of the actions of many others, who are simultaneously learning
and changing. Levinthal and March (1993):

"Particularly in an environment in which performance is a noisy reflection
of organisational decisions, highly interactive learning is likely to be
unrewarding. For example, while isolated sub-units can often learn quite
effectively, simultaneous learning by several interacting sub-units in a
noisy environment can be quite difficult."

Simplification can occur through departmentalisation (eliminating interaction effects),
through decomposition of the problem or through 'enactment' of a simpler environment

(e.g. only that what is deemed important to the own sub-unit).

Specialisation occurs through successful adaptation of one part of the system by means of
two major effects. First, it relieves the pressure for adaptation of the other parts, so
adjustment in one way tends to inhibit adjustment in another. Second, the adapting part of
the system will develop greater and greater adaptive competence relative to the part of the
system that is not used. These two effects combine to specialisation of learning

competence.

While these effects can be very effective to nurture exploitative learning, they also lead to
limits to further improvements. Levinthal and March show three forms of 'learning myopia':

•     The tendency to ignore the long run;
•      The tendency to ignore the larger picture;
•     The tendency to overlook failures.

This is another reason why in networked companies a hierarchy of processes is inevitable

(see Chapter 7.3). A hierarchy of processes on the one hand reduces the complexity of
the task and environment for those agents that are part of the same process

(specialisation), whereas the hierarchical links preserve the coherence between the
different processes (simplification through decomposition of the problem).

7.2 Multiple exchange
In the interaction of sub-systems, complex, multiple exchange of
equivalencies takes place. The total of these equivalencies
represents the non-zero-sum aspect of the company as a whole.

As the agents are not identical and value(s) are exchanged between agents, such values

represent 'equivalent values' or, in short, 'equivalencies'. They are exchanged in a (free)
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market mechanism, where the agent population offers alternative propositions for entering
an exchange relation. If there are no overall goals, everyone will pioneer in his own way.
The much-used term 'empowerment' then only means decentralisation, redistributing
decision power, instead of self-organising elective behaviour. Empowerment in its most
stringent form implies that a management that stands back is a sufficient boundary
condition for things to work out well. However, this thought denies the complex mechanism
that underlies the emergence of order.

The goals of the sub-systems are not equal. Employees will aspire to other ambitions than
clients; clients in their turn will aspire to other ambitions than the company as a system'. In
order to create coherence between these sub-systems an exchange of equivalencies must
take place between these subsystems (see Figure 7-1). In this sense, subsystems behave
in exactly the same way as individual agents do (see Chapter 6.6). Just as someone who
can bake bread exchanges his productive output with someone who is a good tailor,
equivalencies are exchanged between the company-system and its employees, between
employees and client, and between client and company-system.

Historically, the market mechanism (which is also a self-regulating network) has split the
interaction between company and client into an exchange of money against a functional
performance. As a result of the procedural control, employees in organisations dominated
by structural order are seen as part of the system, which issues instructions to them.
However, should interaction between individual employees and clients become necessary
to produce a richer pattern of local innovation, a meaningful exchange of equivalencies
has to grow directly between these groups.

That way, employees recognise the important part they play in the performance to the
client; furthermore, reward by the client for this performance can be experienced directly

Shareholders
(Company

 system)
.15, dom,nance,functional,. Ioya,ty,11.. communityperformance       / money innovationX  membership

dedication  . ,1 4

emotion / service
Client      1

4
, Employees

reward/job satisfaction/
self-expression

Figure 7-1 Equivalencies exchange model
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by the employees. Employees therefore need more dominance, they must be less
dependent of rules and instructions that were centrally formulated. They will only obtain

this dominance in exchange for loyalty and a sense of community; they must guarantee

that the dominance and freedom will be used to further the aims of the company. Without

coherence in this equivalence exchange self-organising network behaviour is impossible.
In long-term exchange relationships the flow of benefits, burdens and contributions from

each agent is subject to evolution and changes in circumstances. Therefore, the

performance of each individual transaction is not clearly specified or monitored, and the
rules for an equitable sharing of benefits cannot be precisely determined in advance. This

will mean that norms govern the exchange relations, such as solidarity among the

members, mutuality in exchange, flexibility in exchange relations, mutual respect for each
other's role integrity, and harmonisation of conflict. These norms have the power of social

obligation or pressure; this means that the internal market network is not a laissez-faire

marketplace, but an alliance among intrapreneurs.

Achrol (1997) defines a network organisation as follows:

'A network organisation is distinguished from a simple network of
exchange linkages by the density, multiplicity, and reciprocity of ties and
a shared value system defining membership roles and responsibilities."

One of these norms, mutuality, states that agents should act in the interest of the mutual

good and there should be an equitable sharing of future benefits and burdens. Achrol

states that participants engage in exchange because they envision the creation of any

exchange surplus, i.e. value is created. Another important feature of mutuality in exchange
is that agents focus on the benefits derived from the ongoing relationship as a whole

rather than from each transaction. Network organisations can enhance mutuality by
rewarding long-term membership through stocks or options, linking tenure to career

advancement, providing education, etc.

Equivalencies are in fact, in accordance with Achrol, the result of exchange in a kind of
market mechanism through 'trial and error' interaction. For agents in this environment all

potential transactions come with different investmenVreward expectations. Based on these

expectations choices are made, a process which aims at the best exchange. In this way

gradually an exchange standard emerges.

This interaction of subsystems in fact closely resembles the way countries engage in
international trade (Markusen and Melvin,   1988). A closed (autarkic) equilibrium exists

when the production possibility curve of a country is tangent of the country community's
indifference curve. Or, when the marginal rates of substitution and of transformation are

equal to the price ratio, and when the amount of each good produced is equal to the
amount consumed. Countries only start trading when this last condition is not fulfilled.

When countries have something to win selling their excess supply of one good to other

countries, while at the same time fulfilling their excess demand of another good by
importing from other countries. This is similar to the conditions, mentioned in Chapter 6,
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that agents are not equal (i.e. there is meaningful exchange) and that there must be
something to gain from the partnership.

In both the closed and the open economy, the total quantity consumed must be equal to
the total quantity produced. In the open economy this translated into the 'balance-of-
payment constraint' or what the country buys on the market (imports) must be equal to
what it sells. This is similar to the condition that the values exchanged are equivalent
values.

It can be shown with economic analysis that this trade results in a new (free trade)
equilibrium, where the country community's indifference curve is at a higher utility level.
The gains from trade can be broken down into two distinct sources: the gains from
exchange and the gains from specialisation. The gains from exchange refer to the fact that
if individuals or countries are endowed with different amounts of goods or have different
preferences, they can each gain by trading with one another. The actual sharing of these
gains depends on the exchange rate of the traded goods, but in any case both parties will
gain from voluntary trade (otherwise they would not trade);  that is, voluntary trade  is
mutually beneficial. This is similar to the condition that individual gain must be present;
and that there must be mutual gain from exchange.

Besides this, individuals or countries can generally increase total production and realise
additional gains by specialising in the goods they produce most efficiently, i.e. the whole is
more than the sum of the parts.

Such 'free market' mechanisms will always be limited with respect to absolute freedom,
because every enduring relationship implies a limitation of freedom. Absolute freedom will
only lead to absolute decentralisation. The ability of an organisation to learn is nothing
less than the capacity of agents to experience success or failure in this market
mechanism, and pass it on to others. If everyone has a completely different goal, none of
these experiences apply and the exchange of experience becomes irrelevant

Although needs can and will be different on an individual level, some needs can
characterise complete groups. Working with a large educational institution in the
Netherlands (see also the example in Chapter 8.5) we learned that providing good
education to students is not just a matter of collective interest of the teaching staff, it also
appears to be a very strong motivation of most of the individual teachers. However, as
everyone has his own idea of what good education entails, no meaningful interaction will
emerge in a natural way. Good education is then perceived to be the outcome of a kind of
private fight of individuals against the (government budgeting and regulatory) system.

Meaningful interaction requires not just ideas to achieve better education, but also room to
implement them. The question, then, is how to measure both performance and required
energy and create a better combination between these two antagonistic equivalencies.
Here 'better' means better education at the same cost or the same quality of education at

164



mass-individualisation

Networked systems

a lower cost, or any positive combination of the two. The room, which this improvement
creates, is translated partly into room for initiative for the teaching staff concerned. The
more they are able to achieve the goal, the more room they will have to take initiatives

deploying resources of the school. In this way the underlying motivation of the teaching
staff and the goals of the school are synchronised. This has proven to lead to extensive

parallel processing, whereby each individual travels with the same compass trying to find
his way to the future. Consequently, successful and less successful initiatives come up;
the successful ones get more room and attention and proliferate on this basis. In this way
the network structure can evolve outside the borders of existing knowledge, whereas

Taylorian structure can only evolve within the structures of current knowledge.

7.3 Process hierarchy
Networked systems, other than simple sub-systems, require a
hierarchy of processes to secure clear and unambiguous goals at the
process level and reduce the complexity of the solutions topology. In
order to preserve the learning abilities of the network, the time-
constant of change becomes larger as process levels rise.

Self-organising adaptivity only emerges under a number of boundary conditions
mentioned in Chapter 6:

• Continuous improvement driven by outrageous goals, yielding non-
zero sum results;

•      A fair/rewarding distribution of perceived utility over the respective
stakeholders;

•     Closeness of similar interests based on critical-mass considerations;
•     Limited N/K complexity to avoid local optima in the solutions

landscape.

In case of completely unstructured networks in large organisations, these conditions
cannot be fulfilled:

•     The potential N/K density will destroy the solutions landscape;
•     No clear goals or performance criteria can be defined, as the

organisation as a whole will create utility for its clients in a number of
different dimensions;

• Compromising goals will readily lead to zero-sum games, as
outrageousness will be hard to define;

•      Closeness and identity of the agent will disappear amidst a sea of
agents.

The concept of structural holes (Burt, 1992) is related to network connectivity, in the sense
that it strives to reach some optimal connectivity in the network. It proposes to reach this

by preventing redundancy in connections, and thus creating 'structural holes'. Burt's book,
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however, is focused on networks of competitive companies, and his concept of structural
holes in validated only for this specific situation. Thus, while the concept of structural holes
provides a way of shaping connectivity, many other ways of shaping connectivity might be
possible and other ways of doing so might be more appropriate in other situations.

Complex adaptive organisations are characterised by a strong lateral interaction and the
disappearance of traditional hierarchy as a central decision making mechanism. This does
not, however, mean that there is no hierarchy: there is none in terms of power, but there is
one in terms of processes.

Warglien (1995a; 1995b), exploring the way in which interactions and dynamics shape the
evolution of the organisation, describes the company as a hierarchy of processes.
Describing innovation and exploration as a dynamic learning process, he states that a
hierarchy of processes can be defined, separating project development from portfolio-
evolution and firm-selection. He describes this hierarchy of processes as an essential
prerequisite for effective organisational learning. However not just in shaping exploration,
but also in exploitation process-hierarchies could be applied. As an example one could
think of a supplier of office equipment, which might now be organised as shown in the left-
hand side of Figure 7-2.

The  processes  in  such a company could be (right-hand side of the figure):
•     Delivery and commissioning, including the desired functionality

available to the client;
• Maintenance: securing the continuous availability of the function after

delivery/commissioning;
• Repair: reducing down-time when maintenance has 'failed'.

Each of these processes will have its impact on all traditional columns, building chains of
responsive agents. Yet they all have a clear, measurable performance goal.

This process hierarchy is of great importance in securing the convergence of learning

4.Production
1

delivery & comissioning  

maintenance  >
. ... 4

R&D Production Sales Service

: repair 00  

Functional Hierarchy ,  Process Hierarchy

Figure 7-2 Hierarchy of processes
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processes, in which innovations proliferate throughout the organisation based on selection
and recombination. Let us imagine two situations (see Figure 7-3) in which we distinguish
between two ambitions (Pl and P2), two rule sets and two actors.

If we want to evaluate how much the innovations of actor 1 and those of actor 2 contribute

to the goal (to select codes), the assessment of the performance of the same rules and

conditions must govern both actors. Furthermore, the goals behind these rules must be

equal. This might be evident under static conditions, but under dynamic conditions this

boundary condition is not fulfilled at all times. When the goal and selection-rules change in
the time interval between the evaluation of solution 1 and the evaluation of solution 2,

goals and selection rules will no longer be equal. Therefore it will be impossible to
determine whether the solution of actor 1 is better than that of actor 2.

This will only be possible if the innovation of actor 1 is evaluated largely on the same basis

as the innovation of actor 2. The innovation process of the higher-level goals will also be

time-dynamic, but will have to change at a slower pace than the lower-level process.

Hence, as soon as rules and goals are changed on the basis of individuals' spontaneous
innovations, a dynamic interaction takes place between the selection and coding process
on the one side and the innovation process on the other side, which inhibits a
convergence of solutions in complex situations. In other words, the higher-level processes

posses a higher time constant than the lower-level processes. It requires patience from
those who represent the higher-level processes to create this slowness.

As examp!e we cou!d bok at A rAtail chain The lowest-level process in the retail chain is

replenishment: replacing goods which have been removed (= bought) by the client. The

merchandising process, representing the decisions that goods must be present at a
certain location at a certain time, is a process of a higher order and therefore has a higher
time constant. Should the merchandising process have a lower time constant than the

replenishment process, then the latter would not know what to replenish anymore. Above

the merchandising process there are processes of distributing the available assortment

over the available retail outlets (supermarkets, petrol station stores) etc.

                                                                 rules

/ goalsl f rules / goals2Pl               P2         if  Pl f P2 and / or

rules / rules / or    'Ept,2 <-   al.2
goals 1 goals 2

t              t

actor 1 actor 2 then no coding and
selection can occur

competing solutions
Figure 7-3 Process time constants in learning processes
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In the 'action-driven' management model high-level instant opportunities continuously
change ambitions and rules. While appearing to be very dynamic and pro-active, such
style of management is in practice very ineffective when it comes to stimulating the use of
talent within the organisation.

As all processes need a goal, that goal must be determined somewhere, outside the
process itself. Higher level processes will set the goal for lower level processes.
Therefore, the pyramid of 'time-constants' is also a pyramid of goals. At the top there is a
corporate goal (mission) which has to be translated step-by step into the individual
process goals. Therefore, it is not true, as is often mistakenly thought that network
systems do not require a hierarchy. In this case, however, it is a hierarchy of processes
rather than a hierarchy of functions.

7.4 Antagonism and stretch

Evolution and organisational learning require process goals that are
beyond the current capabilities and from the current context can be
considered 'outrageous'. Outrageousness implies limitations to be
imposed upon the process.

Processes" are chains of event-coupled tasks, creating a specified performance at the
client interface. In order to control processes two independent goals are necessary: a
performance goal and a sacrificing goal to measure the sacrifices to deliver the
performance. The first represents the equivalent of the client, who is interested in the
performance; the second represents the equivalent of the company system that is
interested in terms of the sacrifices it has to make to deliver this performance. Both
equivalents are essential if the company wants to move a higher process quality,
expressed as isoquant-curves in Figure 7.4.

This is comparable with utility vs. sacrifices in conventional micro-economics. Micro-
economics, however, searches for equilibrium, while network processes deliberately seek
to break out beyond the equilibrium. Micro-economics is largely based on decreasing
returns, while network economics is searchng for increasing returns.

The large difference in outcome is displayed in an experimental computer simulation,
conducted by Warglien  ". In this simulation he has two students exploiting a shop in a
high street. The shops are identical, but (shop) quality is determined the by walking
distance for the client, depending on the location in the street. Players can control both the
price level of the products and the position in the street.

Version 1 of the game, where players only see financial results (hence only one of the
equivalencies), quickly becomes a cut-throat price fighting game and shop positions
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become quickly fixed in position: adjacent to each other, in the middle of the street. In
version 2, however, also client satisfaction is made visible to the shopkeepers. The game
then becomes a continuous positioning game, in which the shops are continuously

watching each other's actions and move accordingly. Both client satisfaction and profits
reach levels that could not be achieved in version 1. This experiment nicely illustrates that
consciously managing two (antagonistic) equivalencies lead to completely different
behaviour, which results in a better performance for both agents and a high level of
adaptivity to changing circumstances.

At a more general level we could turn to a case as put forward by Beath and Katsoulacos

(1991) demonstrating the value of product differentiation:
"Suppose a situation in which two firms are initially producing the same

product and are selling it at the same price. Faced with this rather limited
range of products, consumers are likely to make their choice of which firm
to buy from in a random manner and each firm will probably end up getting
half of the share of the available market  Either firm could gain the whole
market, for a moment, by under-cutting on price - but then it would lose it
all in the resulting price battle as its rival seeks to cut prices in retaliation.
In the end, price would be pushed down to zero-profit level. However, if a
firm were to vary its product, it would reduce the potential for such
unstable competition, and give it some monopoly power in its own
localised market."

Networked systems hence require two, antagonistic, performance criteria. These criteria
represent the respective equivalencies of the stakeholders involved. The antagonism is
instrumental in creating the 'stretching conflict' which drives the evolution process. The
most common form is that in which one criterion represents the clients' interests, the other
one those of the suppliers.

ISO-curves (cost X perf = constant)
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Figure 7-4 Antagonism as non-zero sum evolution
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7.5 Identity / meaning
Networked companies are not passive structures driven by external
forces. They have an emergent identity of their own, which is often
rooted deep in the company's history.

Organisational order has been defined as the existence of a meaningful and purposeful
relation between functional elements. Meaningful and purposeful also implies some sort of
intention. For a company such intention has to be turned into reality in the context of an
environment. And if the company is to be distinguished from its environment, the order
describing the company should also be a distinctive order, granting identity to the
company's relation to its environment.

Whereas the identity provides the distinction, it is this distinction in interaction with the
environment that should yield the intention, which in our terms could be described as
continuity in serving the purpose of the stakeholders. Seen in this way, simply linking
functional elements together creates a network, but the network not necessarily implies
order. The combination of the existence of links between functional elements and
meaningfulness and purposefulness together underlie the concept of order. To be clear,
networks could be networked structures, but are not necessarily so. The distinction lies in
the question whether the network can be considered as meaningful and purposeful e.g. in
the context of a business process.

As order implies an identity, and order arises out of the relations between entities, rather
than from the entities themselves, identity therefore becomes an emergent property of the
networked system. This is in line with Varela's description on how identity emerges from
co-operation between entities.

The company provides identity to its stakeholders. While more traditional means of
identification disappear (e.g. church, neighbourhood, family), companies take over part of
this role. For consumers and employees it has assumed this role for quite some time now,
for shareholders it is only beginning to show. In this view, the company would be the
personification of societal cohesion. It is in this tradition that 'entrepreneurial ethics' and
'mission statements' become more and more important.

Company identity is an emergent property of meaningful relations between the agents that
constitute the company and between the company and the outside world (through the
appearance and disappearance of new relations between the company and the groups of
shareholders, employees, and customers). The company's identity materialises in the kind
and quality of these relations. In this way, identity is the expression of the difference
between these relations and the outside world. It follows that existence and content of this
identity can only be defined from the outside.

As a relation is about what an agent can contribute to the agent with whom it has this
relation, company identity is about what the company can contribute to:
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•      the well-being of the agents that constitute the company, and
•     the outside world.

The first point will be extensively treated under the heading 'equivalence exchange'
throughout the chapters. The second is of importance to the role of management in
networked structures. With respect to identity, the role of management is to signal this
outside view of the company's identity and to be the keeper of this identity. By adhering
too strictly to an existing identity, the company blocks exchange with the outside world

(through the formation of new relationships with customers, employees or shareholders).
Examples of this are IBM (blocking new relations with customers), universities (blocking
new relations with employees) and too strict take-over protection (blocking new relations
with shareholders).

Management should translate this external perception of the company in mission
statements and company goals. Further, management should steer connectivity and
equivalence exchange in order for the company organism to develop, thereby translating
company goals to interaction processes.

Company identity normally originates in the person that started or shaped the company in
its early life stages. This person is the 'identity-bearer', literally. Identity is a self-reinforcing
property, as new stakeholders will normally only join a company that has an identity that
appeals to them. As identity is equivalent with the concept of genotype, it is very difficult to

change. What changes, in fact, is the phenotype, or the company that is the
materialisation of the identity. Changing the genotype or identity is not possible by itself. It
will always be triggered by a change in phenotype, inducing changes in genotype. These

genotype changes, however, will have a larger time constant than changes in phenotype.
With this we conform to Peter Drucker, stating in a Dutch newspaper article (NRC, 1 May
1991) that "If you want to change habits, don't change the culture. Change the habits.
Everyone knows how to do that."

7.6 Pay-off structures an equivalencies
The equivalence exchange, expressed in perceived value, between
networked sub-systems can be expressed in pay-off matrices. The
'payment & reward' structure of such matrices is determining the
nature of the'game'  between the two sub-systems concerned.

In Chapter 6 we have addressed the interaction between entities/agents as part of the
reasoning to understand the emergence of networked order. In company structures
though, it is not just of interest to look at the interaction between individual entities in the
emergence of networked order. In fact the coalition between stakeholders as we described
the company requires interaction between the various subsystems of the company. These

subsystems themselves are network structures. In order to create companies that can
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effectively operate under conditions of advanced heterogeneity and unpredictability in the
market place, it is required to gain a better understanding of the interface problem when
linking two networked sub-systems together. In this paragraph we will address the pay-off
structures, in Chapter 7.7 the concept of interacting solutions landscapes, whereas in
Chapter 7.8 we will address a particular form of pay-off structure, related to overcoming
hostility in networked co-operation.

Although the principles of interfacing between networked subsystems can be used in any
interface between subsystems, we will concentrate on the interface between the market as
a networked subsystem and the company system as the collection of business processes
aiming to satisfy market demand in a highly heterogenised an unpredictable environment.
As markets become increasingly individualised, and on the other hand the company aims
for effective exploitation, there is a growing gap between two interacting subsystems,
expressed as the industrial paradox (see Figure 4-4, Chapter 4.4).

A networked concept is capable of providing a richer variety potential solutions to the
market at relatively low extra cost compared to the industrial way of organising processes.
On the other hand, as will be shown in Chapter 9, we can consider the market as a
complex dynamic system, which has a more orderly underlying structure than at first
instance would be assumed from judging the behavioural phenomena in the market.

Hence by understanding and describing the market as a complex dynamic system on the
one hand, and the ability to create networked structures capable of creating variety without
cost penalty, we can actually interface these two subsystems in such a way that the
richness of market demand is matched by the richness of potential solutions offered by the
company to the market. There is growing evidence that matching of complexity at the
interface between two subsystems is required to secure a compatible level in order to
effectively interact. To understand this it is worth starting the work from Levinthal and
Warglien on pay-off structures and its consequences for the shape of the interacting
solution landscapes.

As Levinthal and Warglien (forthcoming) quote:
'The essential challenge of organisational design is to co-ordinate the
behaviour of disparate actors whose individual interests may conflict
(Barnard, 1938)."

This problem may be represented in game-theory terms by pay-off matrices. Besides the
well-known prisoner's dilemma, a number of different structures can be visualised. In
these structures the individual pay-off is important to the individual agents, whereas the
aggregate pay-off is important to the collective (see Figure 7-5).
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In these matrices, frequently used in game theory, the pay-off between two players in a

game situation is expressed. Each player has a choice between two options, and
dependent on their choices the matrix expresses the punishment / reward the individual

player will experience.

In the prisoner's dilemma, the optimal collective solution is both players choosing

alternative I. However, if one of the players chooses alternative I while the other chooses

11, the first one will  have zero pay-off and the second one will enjoy a pay-off of  10.  In  a

one-round prisoner's dilemma, lack of mutual trust will drive the players to the worst

possible collective solution, i.e. both players choosing alternative 11. This is the typical co-
operation problem: mutual trust and co-operation leads to the highest pay-off.

The second and third pay-off matrices represent the well-known 'battle of the sexes' game.
The example concerns a married couple that has to decide what to do in the evening:
going to the theatre (alternative I) or going to the movies (alternative 11). The husband

prefers going to the movies, the wife prefers going to the theatre. When their preferences
are independent, we would get the situation as in the second example. Clearly, there is
one optimum solution, at which both achieve maximum pay-off: the husband goes to the
movies, the wife goes to the theatre. In this case, also the collective pay-off is optimal.

When their preferences are dependent however, we would get another situation. It might
look as in example three: the husband still prefers to go to the movies and the wife still

prefers the theatre, but they both enjoy spending the night together. Clearly now the game
has two optima: either both going to the movies or both going to the theatre. However,
either solution, while collectively optimal, will generate inequality in individual pay-off. They
both profit, but one profits more than the other. Most of the time, the player that 'moves

first' will get the highest pay-off. In other situations the result might be that players would

Individual pay-off Collective pay-off
1 11 l i u

Prisoners' Dilemma 1 6,6 10,0 12 1  10

11      0,10 1,1 11 10 2

1
1"I ll"

Battle of the sexes 1 2,4 2,2 1   64
independent preferences

11 4,4 4,2 1 1 8  6

1 " 1          11

Battle of the sexes 1 4,6 0,0 1 10    0

dependent preferences 11      1,1 6,4 11 2 10

1 11 1          11

Prudence 1 3,3 0,1 1 6 1

11      1,0 5,5 11 1 106- Pay-off matrices
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not co-operate at all, because both players will not want the other player to benefit more.
This behaviour might lead to sub-optimal choices, unless the game would be repeated and
the players can engage in alternating choices, optimising both collective and individual
pay-off.

The fourth matrix represents the special case of prudent behaviour. In this case there is a
clear optimum, both collective and individual. This optimum is associated with high risk,
however, while the second-best choice is a sure pay-off (i.e. comparable to the choice
between 1 % chance of $1000  vs. a sure pay-off of $5, in which case lots of people would
choose the sure $5 pay-om. As players perceive this optimum as high-risk they will be
inclined to take the second-best option, so both individual and collective pay-off will be
sub-optimal.

In all of the examples, behaviour can be influenced to a certain extent by setting the pay-
off values, i.e. by setting the players' equivalencies.

Referring to the process-interface between e.g. the company and its client, both will invest
(energy/resources/time) into establishing a relation. If the transaction does not occur, this
effort will be lost. If it does occur, they both experience the benefits.  Yet, they will not
know in advance whether the other will behave as hoped for. Many authors have
described various aspects of the interrelations between the 'company-system' and the
'client-system' in terms of game theory.

Brandenburger and Nalebuff (1995), in their article on 'co-optition', distinguish among two
types of games, thereby referring to Von Neumann and Morgenstern. These two types are
rule-based games, in which players interact according to specified 'rules of engagement',
and freewheeling games, in which there are no external constraints. In rule-based games
there is a reaction to every action, so that by looking forward far into the game and then
reason backward, the player can figure out which of his present actions will lead him to
where. In freewheeling games, according to Brandenburger and Nalebuff, game theory
offers the principle that a player cannot get more out of the game than he brings to it.

The most important insight of game theory is that it enforces allocentrism, i.e. focusing on
the strategies of the other players. In the words of Axelrod (1984):

'[...] that what is effective depends not only upon the characteristics of a
particular strategy, but also upon the nature of the other strategies with
which it must interact."

Applying this to business strategy, Brandenburger and Nalebuff state that successful
business strategy is about actively shaping the game you play, not just playing the game
you come across. Freewheeling games allow the players to redefine the game in terms of
players, added values, rules, tactics and scope. In their article Brandenburger and
Nalebuff show that this may lead to a host of opportunities for both win-win and win-lose
strategies. The crux lies in having an open mind to win-win opportunities:
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«[...] sometimes, the best way to succeed is to let others, including your
competitors, do well"

They state that what they call the 'co-optition mind-set' - looking for both win-win and win-
lose strategies, both competitive and co-operative - is far more rewarding than the mind-
set in which every gain must necessarily be at the expense of other players.

Brandenburger and Nalebuff  give an example  of a possible win-win solution.   In   1992
General Motors launched a credit card that offered GM car owners considerable financial

advantages. This move replaced all end-of-the-year rebates and dealer discounts on new
cars that were ruining industry profitability. The following is happening:

•     The card helps GM to build market share through the 'conquest' of
prospective Ford buyers: this is the traditional win-lose strategy;

•     By replacing the previous financial incentives, GM in fact raised the

price of the car, making it more expensive for say, a Ford buyer, to
buy a GM car. This gives Ford some room to raise its prices, allowing
in turn GM to raise it prices without losing customers to Ford: what
results is a win-win dynamic between Ford and GM;

•     If competitors should imitate GM's strategy, it would greatly harm GM's
traditional marketing strategy, as it limits the company's ability to win
customers from other manufacturers. In this case, however, imitation
causes other manufacturers to also scale back on their traditional
rebates. In this way, cars from competitor become more expensive to
GM customers, which creates higher customer loyalty for GM. In turn,
this may lead to higher prices, thereby reversing the destructive price-

competition trend.

Another example concerns Trans World Airline's introduction of 'Comfort class'  in  1993.

By removing 5 to 40 seats per plane, TWA gave passengers more leg room, which means
more comfort, better satisfaction of customer needs and thus more customer value. This
made TWA rank first in customer satisfaction for long-haul flights. While this is still
traditional win-lose, there were also win-win effects:

•     As TWA's planes were well-filled it had no reason to start or continue

any price wars, which it otherwise might have done;
•      If other carriers copy the strategy, this results mainly in reduction of

excess capacity, reducing the need for discounts and disruptive price
wars.

Brandenburger and Nalebuff conclude:
'Passengers get more leg room and carriers stop flying empty seats
around. Everyone wins."

In their article on strategic behaviour in rent-seeking Lado, Boyd and Hanlon (1997)
question the idea of being either competitive or co-operative. They distinguish between:
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•     Monopolistic rent seeking behaviour (low competitive, low co-
operative);

•     Competitive rent seeking behaviour (high competitive, low co-
operative);

•     Collaborative rent seeking behaviour (low competitive, high co-
operative);

• Syncretic rent-seeking behaviour (high competitive, high co-
operative).

They argue that while competitive rent seeking behaviour elicits low prices and high
efficiency, it also leads to erecting barriers around distinctive competencies and to
privatisation of benefits and communisation of costs, thereby leading to dysfunctional
outcomes. Although necessary for achieving temporary rents, competitive rent seeking
behaviour may not be sufficient when it comes to generating sustainable business
performance.

Monopoly rent seeking is primarily seen as leading to core rigidities. Firms displaying this
behaviour are doomed to extinction in a competitive environment. Therefore, monopolistic
rent seeking behaviour is neither a necessary nor a sufficient condition for sustained
business performance.

Collaborative rent seeking may lead to benefits by pooling complementary resources,
skills and capabilities: rents, generated by a resource that depends on continued
association with the resources of others. This enables firms to focus on long-run goals and
to identify and exploit opportunities for positive-sum games. Altruism, trust, and reciprocity
in rent-seeking may generate collaborative advantages. Unlimited co-operation, though, is
not without disadvantages. Lado, Boyd and Hanlon state that habitually co-operative firms,
which tend to perceive and structure relations as positive-sum games, may be unable to
distinguish between co-operative partners and opportunistic ones. Further, co-operative
behaviour might lead to strategic inflexibility, e.g. through reciprocal commitments. Thus,
although necessary for generating co-operative rents, co-operative rent-seeking behaviour
is not sufficient for achieving sustained business performance and viability.

So, in order to achieve these goals, a firm should achieve a dynamic balance (=
syncretism) between competitive and co-operative behaviour. Syncretism permits the firm
to build rent-yielding organisational competencies, which may be stimulated by
competition, while simultaneously, reducing the costs and risks associated with the
mobilisation of such competencies through co-operation. According to Lado, Boyd and
Hanlon, this is based on an endogeneous growth theory of the competitive process, as
opposed to the zero-sum orientation that often drives competitive rent seeking behaviour.

They state, however, that it is important to recognise the key limitations of pursuing
competitive and co-operative strategies simultaneously. These limitations become visible
when the costs of maintaining and implementing this strategy outweigh the discounted
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cash-flow of the benefits. The costs result mainly from the need to maintain a greater and
more diverse repertoire of cognitive maps - compared with the one-dimensional strategies.
These costs increase as the number and types of parties in the relationship increase. So,
as groups become larger and more diverse, the cost-benefit calculations increasingly
favour non-participation. Also, syncretic behaviour may fail when partners have
incongruent goals and expectations, when one partner learns faster than the other and
when one or both of the partners become increasingly closed to its counterparts.

According to Roloff (1981) the equity theory, though focused on a fair exchange, can
coexist with self-interest of agents:

•     When maximising their profits, agents pursue their self-interest;
•     When agents can raise their profits by cheating on other agents, they

Will;
•     In most cases, however, self-interest is served by fair behaviour.

The following reasons are given for this co-operative behaviour:
•     Groups can maximise their collective profits by distributing it fairly

among the agents;
•      Confronted with unfair behaviour of one of the agents, the group can

impose sanctions;
•     Agents who have been 'cheated' in the exchange become 'distressed'.

They will try to get out of their distress by restoring the equilibrium, by
adjusting their perception, by ending the relation, or by influencing
profit distribution.

Hence various authors have looked at the interaction between sub-systems from the
perspectives off pay-off- and game-theory. In these descriptions it becomes clear that
shaping the pay-off in terms of equivalence exchange, and with that defining the goals and
exchanges related to the various subsystems, is a very important aspect of designing and
managing networked systems.

7.7 Solutions topology
Interaction between networked sub-systems is governed by
interacting solutions landscapes, in which the requirements of one
sub-system interact with the offerings of the other sub-system. The
topologies of these solutions spaces should have a similar degree of
ruggedness in order to effectively interact. In other words, there
should be a continuity of N/K-complexity over the interface.

Any networked interaction can be seen as a pay-off matrix, where various choices work
out different for the subsystems concerned. Some of these pay-off matrixes create a clear
optimum for both systems concerned. However even simple pay-off matrixes enabling
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both subsystems only to chose from two alternatives, can become multi-peaked
landscapes, causing path dependency (see Levinthal, 1997). Kauffman's (1993) work on
N/K models demonstrates that with increased connectivity, not only the richness of
solutions increases rapidly, but also the ruggedness of the solutions landscape.

An unnecessary high complexity of the solutions landscape makes it much more difficult to
identify strategies to find the global maximum (hence the best utility exchange) in such a
landscape. It is quite conceivable that too high a richness of solutions space will only add
noise and wasted effort to the interface, without adding actually to the potential quality of
solutions and hence to the differentiation value to be derived from this interrelation. In this
respect, fitness landscapes link with de Geus' tolerance argument. Organisations with little
tolerance have high, narrow peaks, so that any experiment will destroy the system. When
organisations have larger tolerance, the landscape is more rounded and smooth, and
experiments/deviations are possible.

On the other hand, too low a complexity of the solution space will enable the interaction
process to rapidly emerge to the global maximum, but sacrifices differentiation potential
and value from the relation. Using Kauffman's N/K model we could say that a continuity of
N/K complexity over the interface is required in order to find the best fit between the
interests of both sides. In our example the market system and the company system.
Hence it is of importance to manage the emergence of networked order in close
synchronisation with the development of the complexity of the market in term of its
demand for solution space.

t'

-1    r   
4-2110§

Figure 7-6 Example paths between office buildings
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Ashby (1958) formulated the law of requisite variety. This connects to the necessity of
having a certain amount of chaos, a certain level of entropy in the system in order to
maintain adaptivity. The law states that a system needs to have a large variety in response

possibilities (hence a rich solution topology) in order to be able to meet a large variety of
outside aggression (hence a rich demand topology). It is not necessary for all of these

varieties to occur, in fact only a very small amount of all the possible states will be present

at a certain moment.

Although there is as yet little practical evidence and work undertaken to investigate this
hypothesis of N/K continuity further 'v, there is some evidence to illustrate the principle.

The first illustration is hypothetical case in which (see Figure 7-6) seven office buildings
are to be connected for people moving between these office buildings. We could go for a

simple solution, representing a low connectivity, by building a ring of paths connecting all
of the office towers.

With this solution, all of the population of users can reach every tower.  It is conceivable

though that this solution might be inadequate to serve the convenience and need of
solutions of this office population. Alternatively, we could connect all towers with all other

towers and pave the whole area between the towers. In the situation in which movements

would be completely random, this would be the only way to satisfy all. The question is

however, whether the movements of the occupants of the building are truly random or

form part of a complex dynamic process.

Let us assume the latter is the case, and more structure and order underlie the
movements of the occupants than might be observable at the phenomenological level. In

such a case building paths from any tower to any other tower might provide a rich a
solution space and hence represent substantial waste in term of resources. If we were to

understand the underlying order of the occupants' movements, we might well find out that
a limited subset of the potentially available paths are an adequate solution reaching a

global maximum in the pay off structures between the provider of the office complex and
the users of this complex. In the example the architect proposes not to build the paths, but

to create a lawn. After some time, the paths can then be laid where the grass has

disappeared.

One of the few scientists who have researched this aspect of interfacing between

networked subsystems  is Bill McKelvey  (1996; 1997; forthcoming). Based on Kauffman's

'The origins of order' (1993), McKelvey has described (in a yet unpublished study) the US

laptop-computer market in order to gain a deeper insight in the practical use of the
different aspects of co-evolutionary processes. In his study he used the results of a major

computer laptop study where 24 of these systems from 20 different suppliers were
analysed by characterising the different features of the different products and their market

value.
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For all of the 24 products all contents of these features were defined as options in the
solution space. E.g. 'disk space' was defined as a feature, as well as the difference in
sizes are seen as options within this feature. By doing so not only all 24 products could be
characterised, but also all theoretically possible products can be defined. The fitness
landscape was defined by the market value of the existing products.

McKelvey analysed the interdependencies between the features of one product and the
interdependencies of the same features between several products. By relating the
differences on fitness-level to the internal and external interdependencies he provides a
first evidence of a practical use of studying companies seen as strings of related product-
components and a description of the solutions landscape and topology.

McKelvey treats the portable computer industry as a networked system (along the lines of
Kauffman's N/K model), facing a complex dynamic demand from the market place. He
found that a high connectivity decreases the fitness-level and therefore the level of
competitiveness and that the connectivity of such a networked interface is considerably
lower than the maximum connectivity achievable. He also found that the connectivity at the
supply side as well as at the market side is quite comparable, and could be considered as
continuous over the interface. Consequently, as market demands become more
heterogeneous and less ordered, the richness of solutions, and therefore the connectivity
between the various solution suppliers, which are considered to be one networked system
by McKelvey, has to increase to keep up with the evolution of the market place.

This is indeed visible, not just in the computer industry but also for example in the
advertising world, where traditionally very structured supply environment has now being
fragmented in a large collection of players acting in continuously changing combinations in
response to a market place requiring ever more rich solutions.

7.8 Sequential prisoner's dilemmas and critical mass

A particular form of pay-off matrix is the prisoner's dilemma.
Sequential decisions subject to this dilemma have peculiar
characteristics as it comes to emergent co-operation in a hostile
environment. Driven by the punishment and reward structure of this
pay-off matrix, and dependent on the rapid building of critical mass,
certain co-operation rules are capable of overcoming strong
antagonism between the interacting systems.

A particular interesting view on the issue of interfacing subs-systems is the co-operation
theory presented by Axelrod  (1984). This theory is based on investigation of individuals
who pursue their own interest without the aid of a central authority to force them to co-
operate with each other. He argues that the prisoner's dilemma game is an excellent
representation of this voluntary co-operation-competition problem. When it is played once,
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both agents in this well-known problem will always defect, and their pursuit of self-interest
will end in a dysfunctional outcome for them both.

A longer-term co-operation/competition problem can be described by a sequential
prisoner's dilemma. In games with a finite number of moves, all players will always defect.
In the last move they will both defect because there is no future to be influenced (this
represents the single game). Therefore, in the second last move they will also defect,
because this will not influence their behaviour in the last move. If we reason back, they will
defect from the first move onwards.

The situation is different, however, in games with an infinite number of moves. These are

not single, but repeated games. Here, economic benefits through mutual co-operation may
be higher than through unilateral defection or mutual competition, which is why the road to
co-operation is open.

Axelrod makes a few reservations, however, with respect to the practical value of the
prisoner's dilemma problem:

"Of course, the abstract formulation of the problem of the prisoner's
dilemma puts aside many vital features that make any actual interaction
unique. Examples of what is left out by this formal abstraction include
the possibility of verbal communication, the direct influence of third
parties, the problems of implementing a choice, and the uncertainty of
what the other player actually did on the preceding move. [...] It is clear
that the list of potentially relevant factors that have been left out could be
extended almost indefinitely.

.

In an experimental tournament by Axelrod, published in his book 'The evolution of co-
operation' (1984), the strategy TIT FOR TAT proved superior to all other strategies in
playing sequential prisoner's dilemma games. In TIT FOR TAT co-operation starts on the
first move; after that a player does what the other player did on the previous move. The
move is co-operative, but not naive. The data analysis of the experiment, in which TIT
FOR TAT was played against a number of other strategies, revealed four 'success

properties' for decision rules:
•     Avoidance of unnecessary conflict by co-operating as long as the

other player does;
•      Clarity in communicating the rules of the game and the consequences

of the other player's move, so that the other player can adapt to the
pattern of the first player;

•     Retaliation in the face of an 'uncalled for' defection by the other

player;
• Forgiveness after responding to an occasional provocation.

TIT FOR TAT is at the same time nice, retaliatory, forgiving and clear - in other words, it is
both competitive and co-operative - which explains its robust success. Though being nice
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and forgiving elicits co-operation and trust between the players, retaliation and clarity
serve to ensure against the hazards of opportunism that a non-co-operative player might
inflict on the co-operative player.

According to Axelrod, the results from these experiments demonstrate that under suitable
conditions co-operation can exist in a world of egoists without a central authority. The
evolution of co-operation requires that chances that agents meet again are large enough,
so that they have a stake in their future interaction.

A similar problem with the emergence of interactive order, in this case not between
individuals, but between two 'subsystems' of interacting individuals, is the weaving of two
traffic lanes on the motorway. This weaving appears possible at high speed if the two
lanes zip together (individual cars give and take preference alternately). Strangely enough
this interaction works perfectly in e.g. Germany, but it fails in Holland. Yet the advantages
are clear to everyone, and when Dutch drivers zip in Germany, they show as much
experience as the Germans.

Why zipping works in Germany and fails in Holland, can be explained through use of
Axelrod's sequential prisoner's dilemma. If Germans try to zip in Holland they will find that
giving way to a car in front of them does not grant them preference over the next car. On
the contrary, if they leave room for a car in front of them, they may end up being blocked
and unable to move. However, if they do not give way to the other lane, other car drivers
will normally not react. In Germany, the situation is completely different. If a driver, rather
than give way to a car in the other lane, were to take priority, he would be rewarded with a
great deal of honking coming from both lanes behind him. On the other hand, if he would
give way, and based on that, expect to get preference from the subsequent car, his trust
would most likely pay off. The fact that sufficient critical mass of the road participants
sustains the zipping game in Germany, is completely consistent with Axelrod's description
of the prisoner's dilemmas. The different punishment and reward situation explains why
the game works in Germany, while failing in Holland.

Achrol  (1997),  in a different wording, also refers to penalty/reward  and the necessity  of
trust and co-operation as prerequisites for self-organisation. In his description of the
internal market network, co-operation is more or less forced upon the agents by
enforcement of social norms in exchange relations. Achrol argues that, in order to
constructively maintain network relationships, two key variables are essential: trust and
social norms. Trust in a relationship reduces the development of opportunistic intentions
and may thus eliminate the need for structural control mechanisms. Trust is indicated by
an agent's confidence in his partner's sincerity, reliability, loyalty and willingness to refrain
from opportunistic behaviour.

Social norms of exchange may be defined as patterns of accepted and expected
behaviour, shared by members of an exchange system. They have the force of social
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obligation or pressure. Like trust, social norms cannot be created and maintained by good
intentions and good faith. Achrol quotes:

"Probably the best index of an institutional norm is the occurrence of
severe penalties for violation. Such penalties are truly institutional,
however, only if supported by an effective consensus of the society".

It is important to recognise the notion of norms as a voluntary, shared value system and
the notion of sanctions for non-conformist behaviour. The key, Achrol states, is the self-
regulating mechanism that makes norms operate within the force of social obligation
rather than hierarchical control.

Heide and John (1992) treat the subject of norms governing exchange relationships. They
start with referring to the transaction cost analysis framework, i.e. the idea that any
exchange will give rise to transaction difficulties, and that different governance
mechanisms exist that have different cost-minimising properties. Traditional transaction
cost theory assumes opportunism as a governance mechanism. There is, however,
growing criticism towards this assumption, because it is overly simplistic. The authors
argue that besides 'discrete' norms, which contain expectations about individualistic or
competitive interactions (expecting autonomy and pursuit of individual goals), there  are
also 'relational' norms, based on expectations of mutuality of interest and prescribing
'stewardship' behaviour directed to the well-being of the relationship as a whole.

The authors show that these 'relational' norms play a very significant role in structuring
economically efficient relationships between independent firms. Relationships can vary on
a continuum between one-off spot market transactions and complete vertical integration.
According to transaction cost theory, vertical control is only required under particular
conditions. In most cases, however, this control will not be present and some other form of
protection against opportunistic behaviour will be necessary. Relational norms can serve
as such a protective device. These norms have three dimensions that are particularly
relevant: flexibility, information exchange, and solidarity:

• Flexibility refers to bilateral expectations of the willingness to adapt the
relationship as circumstances change;

• Information exchange defines a bilateral expectation that parties will
pro-actively provide information useful to the partner;

• Solidarity defines a bilateral expectation that a high value is placed on
the continuation and maintenance of the relationship. It refers to
specific behaviour directed toward relationship maintenance.

The importance of Axelrod's observations is that, even when the rules are known, self-
organisation might not occur, as the mechanism is not strong enough to overcome
competing forces. Yet, adaptive self-organisation can only exist if co-operation and
competition occur simultaneously. Competition drives the discovery process, co-operation
the proliferation process. Other authors point at the same necessity, although not always
with the same arguments.
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Axelrod demonstrates how interaction rules can overcome lack of trust, and even hostility.
In this interaction process the relation between the punishmenUreward difference of the
pay-off matrix plays a role, as well as the probability to meet co-operation. The higher the
probability of co-operation (hence the level of trust one can have in the behaviour of the
other party),   the   less the difference between the magnitude   of the reward   and   the
punishment needs to be. In other words, the relative mass of 'co-operators' needs to
exceed a critical point to create sustained co-operation under modest punishmenV reward
resolution. And rapid growth of this critical mass is dependent on a sufficient degree of
positive feedback.

Two examples illustrate the effect of positive feedback in creating critical mass very
clearly. In the early days, mechanical engineers were unable to produce typewriters of
sufficient quality to meet the speed skills of good typists. In the old mechanical machines
hammers kept hitting each other. Therefore, the designers searched for a sequence of
keys that would reduce typing speed and came up with the QWERTY keyboard, now used
almost world-wide. Typists were now trained using QWERTY keyboards, they learned to
touch-type, and endorsed this particular method wholeheartedly. By means of positive
feedback QWERTY became the standardv for typewriter keyboards. This means that for
today's microcomputers, which work at very high speed, we are stuck with a system that
has become obsolete, as it is inadequate to maximally exploit people's typing speed.
What's more, it does not look as if we will ever escape it.

A similar development occurred with respect to the MS DOS operating system for
microcomputers. Friend and foe agree that, even when it appeared on the market, DOS
was probably not the best operating system available for microcomputers. Because of the
dominant coalition between Microsoft and IBM, though, MS DOS became the de facto
standard of operating systems in the world: almost all application software has been
written in MS DOS. Therefore, the new generation DOS has to remain compatible with the
older generation DOS. Even today we are still struggling with this heritage, even in the use
the current Windows 95 version.

Brian Arthur (1990), who has quoted a number of comparable examples, puts it this way:
"A technology that improves more rapidly as people adopt it stands a
better chance of surviving - it has a 'selection advantage'. Early
supenority, however, is no guarantee of long-term fitness."

The Florence cathedral clock has hands that move 'counter-clock-wise' around its twenty-
four-hour  dial. When Paolo Uccello designed the clock  in  1443, a convention for clock-
faces had not emerged. Competing designs were subject to increasing returns: the more
clock-faces of one kind were built, the more people became used to reading them. Hence,
it was more likely that future clock-faces would be of the same kind. After 1550, 'clockwise'
designs displaying only twelve hours had crowded out other designs.
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In  1956,  when the United States embarked on its nuclear-power programme, a number of

designs were proposed: reactors cooled by gas, light water, heavy water, even liquid
sodium. A series of trivial circumstances locked virtually the entire U.S. nuclear industry
into light water. Light-water reactors were originally adapted from highly compact units
designed to propel nuclear submarines. The role of the U.S. Navy in early reactor-
construction contracts, efforts by the National Security Council to get a reactor - any
reactor - working   on   land   in   the   wake   of  the 1957 Sputnik launch,   as   well   as  the

predilections of some key officials, they all acted in favour of the development of light-
water reactors. Construction experience led to improved light-water designs and, by the
mid-196Os, fixed the industry's path. Whether other designs would, in fact, have been
superior in the long run is open to question, but much of the engineering literature

suggests that high-temperature, gas-cooled reactors would have been better.

Positive feedback, therefore, will not stop when the original target is achieved. It goes a lot
further: development becomes a self-fulfilling prophecy, an ever deeper, eroding path from
which we cannot retract. The development of reality continually forces us onto a track that
may or may not be desired. In these examples path dependency is clearly visible. If
QWERTY had been another combination of letters, we now would have had different

keyboards. If, rather than MS DOS, another disk-operating system had created sufficient
critical mass, we would now have, for better or worse, a different microcomputer operating
system.

Reaching critical mass fast is an absolute necessity in implementing changes and
innovation. In the change process it is not only necessary that enough people want to
participate in reality in a new way, they must also be sufficiently close to each other to re-
confirm the direction taken. This implies that the procedure can only start with islands of

change, and if those islands do not emerge by themselves, they will have to be created.
As soon as an island has sufficient critical mass, through its own ability it can split up to
form new cores of change elsewhere in the company. If these above-critical mass chunks
divide too fast, the dynamics of the change process will possibly shift to another part of the
organisation but the fire of change in the original place might extinguish. In that case, only
travelling islands of change remain.

This brings us back to Massimo Warglien (1995b), in describing networked systems as
learning and living systems:

'Change, both at the industry and at the organisational level, is seen as
a process of cultural evolution. In such a process, selective pressures of
different nature act on entities such as firms and intra-firm units of
selection. Such units of selection are carriers of 'quasi-genetic' traits,
whose relative frequency depends on how selection affect-demography
of carrying units and on processes of diffusion and adoption of such
traits. Since the evolutionary process operates simultaneously at
multiple levels, interactions among levels matter and affect each level
dynamics. In this context, organisational learning results from
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evolutionary cycles at the intra-firm level, and its interactions with
selective dynamics at industry level can be understood on the basis of
how organisational learning affects the relative fitness of different firms
and, vice versa, of how selective pressures at the industry level affect
processes of evolution inside firms."

7.9 Management and control of networked systems
(and organisations)
The management of networked systems is different in a fundamental
way from managing functional hierarchies. If the latter was to be
compared with the management of a construction task, the first more
resembles the role of a gardener in guiding the development and
growth of a garden.

The professional behaviour of the agents in an industrially structured company is
governed by detailed work instructions (as in the archetype industrial company). This
behaviour and its underlying rules are generated in the 'techno-structure' (Mintzberg,
1983) of the company and passed on through the layers of management. When moving to
a networked structure, this management behaviour does not automatically change.
Moreover, when agents in such a networked structure are supposed to follow those rules,
no trial and error at the working level will take place, no new rules will be discovered, and
no new insights on successful or unsuccessful new rules will be passed on to other agents
through the mechanism of coding and proliferation. As a consequence the network will
start behaving like a structured system and with that the complex adaptive abilities of the
network will disappear. Hence networked systems cannot be controlled by instruction of
agents without losing the network characteristics. Procedural instruction will convert the
network into a structured system.

Wheatly (1992) states:
'While we have lusted for order in our organisations, we have failed to
understand its true nature."

And:

«[...]we have created trouble for ourselves in organisations by confusing
control with order. This is no surprise, given that for most of its written
history, management has been defined in terms of control functions."

And even:
'If organisations are machines, control makes sense.  If organisations are
process structures, then seeking to impose control through permanent
structure is suicide. If we believe that acting responsively means
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exerting control by having our hands on to anything, then we cannot
hope for anything except what we already have [...].

.

In reacting to change in external circumstances Duening (1997) makes a difference
between 'catastrophism' and 'uniformitarianism'. Catastrophism is the belief that all
significant change occurs unexpectedly, all at once, and has widespread effects.

Management strategies devise all kinds of 'defence strategies' or advocate the increase of
internal chaos (i.e. the application of chaos theory and the law of requisite variety). He
argues that neither the defence approach nor the internal chaos approach has led to long-
term effectiveness or stability in organisations.

He claims there are two possible reactions to this problem of handling change:
•     To continue searching for a means of dealing with catastrophic

change;

•     To challenge the idea that most change is catastrophic, which would

require an alternative theory of change.

Duening presents uniformitarianism (i.e. the evolutionary point of view) as the alternative
theory of change. This theory states that the complexity in the environment is due to an
accumulation of incremental changes over a long period of time. Interpreted in this way,
organisational change is an evolutionary product of forces that can be understood,
predicted, and sometimes controlled:

"Where catastrophism prescribes defensiveness, uniformitarianism
prescribes adaptation.

.

Duening concludes:
"The fact, however, that an organisation exists today, warts and all, is
testimony to its adaptiveness. Despite what some of the best-sellers tell
us, that is cause for optimism. However, just as biological evolution has
no 'purpose' that has been achieved with the production of humans and
other creatures, organisational evolution has no purpose in the
production of current organisational forms.  [...] At base, however,
selection forces favour slow, incremental changes over sudden, large-
scale change."

Superficially, Duening's distinction between 'catastrophism' and 'uniformitarianism' seems to
match the distinction between 'change' and 'improvement' as the left-hand and right-hand
cycles in Stacey's learning model (see Chapter 6.9). However, this is not necessarily the
case. In advocating the avoidance of 'catastrophism' Duening seems to stress the need for
continuous incremental steps, as opposed to large-scale rapid adjustment (re-organisation)
to changing circumstances, which creates a 'temporary' chaos as a transitional period.

If we see it this way, Duening does not contradict the idea of complex, double-loop
learning (see also Argyris and Schan, 1978, Senge, 1990 and Stacey, 1993). Simple
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single loop learning - or adaptive learning - focuses on discovering variances between
desirable and actual state, choosing corrective actions and carrying them out. Double loop
- or generative - learning additionally questions the mental model that serves as reference
frame against which the deviations are evaluated. In other words, single loop learning is
considered with single negative feedback loops within a given paradigm; double loop
learning adds to this a positive feedback loop that is potentially amplifying. Single loop
learning has a stabilising nature, while double loop learning is essentially destabilising and
revolutionary. The latter is therefore vitally necessary for innovation and creativity.

Parallels can also be drawn with physics and chemistry. Dissipation in chemistry is the
process by which energy gradually disappears. Prigogine discovered that this dissipative
activity could play a constructive role in the creation of new structures. It is part of a
process by which the system loses its present form in order to re-emerge in a form that is
better suited to the demands of the new environment. In a dissipative structure, things in
the environment that disturb the system's equilibrium play a crucial role in creating new
forms of order. As the environment becomes more complex, it provokes the system to a
response. If the system pays attention to this fluctuation, the information grows in strength
as it interacts with the system, reinforced by auto-catalytic feedback structures. Finally, the
information grows to such a level of disturbance that the system can no longer ignore it. At
this point, jarred by so much internal disturbance and so far removed from equilibrium, the
system in its current form falls apart. But this disintegration does not signal the death of
the system. In most cases the system can reconfigure itself at a higher level of complexity
which is better able to deal with the environment. In this way, disorder can be the source
of a new order (Wheatly, 1992).

Management of networked systems is hence considerably different from the management
of procedural hierarchies. It resembles the difference between a gardener and a machine
constructor. From the previous descriptionsvi of the mechanisms underlying networked
systems in their behaviour and evolution, there are four key roles management plays in
the governance of a company based on these principles:

• Goal-setting;
•     Control of equivalence exchange between subsystems;
•     Control of network-connectivity;
• Motherhood.

These topics will be addressed in more detail below.

7.10    Management of goals
A continuous imbalance between achievement and ambition is
essential to sustain development of new rules. Satisfaction means
that the evolution stops as soon as the goal is achieved. Networked
processes only keep evolving as long as there is this imbalance is
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sustained. Quite different from a procedural hierarchy, networked
processes do not strive towards equilibrium, the goal is continuously
set higher. What is possible now will be insufficient for the future.

The continuous guests for better (i.e. more rewarding) combinations of equivalencies for
the stakeholders enable an organisation to evolve to higher levels of sophistication.
Creating value is in this sense an uphill struggle. Only living systems can move uphill,
against the gradient. Here is a link to Varela's distinction between dead and living

systems. Living systems are characterised by their ability to move against the gradient
(bacteria, for instance, move up the glucose stream). Living systems have a goal or an
ambition, which dead systems lack. A network therefore exhibits characteristics of living
systems. This means that if a company only moves with the market, it will cease to exist in
the end.

In a Taylorian-structured organisation ambition and goal are gone, once 'the head is
removed'. 'Life' resides in the structure's head (i.e. the management); the rest only follow
instructions and have no ambitions of themselves. In the network structure, however, all
agents are meaningful. Therefore, the networked company as a whole becomes a living
organism, which corresponds with Arie de Geus' view.

The company continuously moves beyond the borders of the existing. The central question
is not: "Can it be done?" but "How can it be done?" This characteristic is the key to
explaining the innovative abilities that arise from limitations posed onto business
development. It is central in Prahalad's 'stretch' argument: evolution comes from
limitations, not from infinite possibilities

Hamel and Prahalad (1993) stress the importance of 'stretch' in aspirations in stating that
companies that possess limited resources and yet have high ambitions (that are normally
deemed unrealistically high) are forced to be creative and to do more with less. In
contrast, companies that have acquired abundant resources or a superior market position
tend to 'take it easy' and are overconfident.

They give the following examples to elucidate their view:
•      "NEC succeeded in gaining market share against AT&T, Texas

Instruments, and IBM, despite an R&D budget that for most of its history
was more modest in both absolute and relative terms than those of its
rivals."

• "Toyota developed a new luxury car for a fraction of the resources
required by Detroit."

•     "IBM challenged Xerox in the copier business and failed, while Canon,
a company only 10% the size of Xerox in the mid-1970s eventually
displaced Xerox as the world's most prolific copier manufacturer."
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•     "CNN in its adolescence managed to provide 24 hours of news a day
with a budget estimated at one-fifth that required CBS to turn out one
hour of evening news."

Nonaka (1988) states  that a living organisation  can  be  seen  as a system that strives  on
continuous self-organising dis-equilibria. When an element of the system starts
fluctuating, it has an impact on its neighbouring elements, which amplifies the fluctuation.
When a macroscopic pattern begins to emerge from this, there is a feedback to each
element, reinforcing the dynamic co-operation. Thus, a definite order is formed
spontaneously. Once the order becomes fixed, the system starts a similar process again.

Nonaka (1988) states that existing order is continually being challenged by internal and
external fluctuations, which leads to a new form of order. He continues, however, by
stating that generating fluctuations only is not enough: they have to be amplified.

He argues:
'To begin with, formation of a new order is pulled back to the inertia or
defensive routines of the organization unless it is far removed from the
equilibrium. As the organization moves in the direction of innovation,
creative chaos is amplified to focus on the specific contradictions that
need to be resolved in order to solve the problem.  These contradictions
produce a demand for a new perspective."

Nonaka gives a few examples of this argument:
• Canon's president Kaku says:

"A company begins to decline as soon as one thinks it has become a
premier company. There are two things, which the top management
must keep in mind in order to guarantee the continuing existence of
the company. The first task of top management is to create a vision
that gives meaning to the employees' jobs. The second task is to
constantly convey a sense of crisis to their employees."

•     According to Konosuku Matsushita, founder of Matsushita Electric, a
cost reduction by 3 percent is difficult, while a 30 percent cost
reduction is easier than one might imagine. When the target is set
higher by adding a nought, one would have to force oneself into a
situation where it is imperative to enlarge the existing information
space and change the basic point of view of restructuring information.
Setting a high, challenging target is one of the means of self-
transcendence. A high target may be induced by the top management
or may emerge from individuals or groups, and it involves resolving of
a contradiction. Resolving a contradiction would mean a way to fuse
the two opposing views and set the stage for dialectical creation of
information that is one step up in the logical hierarchy.
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7.11     Management of equivalencies and connectivity
Managers of networked systems have two ways to control the
interface and interplay between sub-systems. One, managing the
network connectivity, governs the balance between the richness of
the solutions space and the co-ordination/search energy required.
The second governs the exchange of equivalencies over the interface
by managing the pay-off structure in balance with the available
critical mass.

The deliverables of a network can only be controlled through:
• Defining goals for the whole (see also Chapter 7.4);
•     By altering the exchange of equivalencies in the network

(e.g. Axelrod's prisoner's dilemma, Stacey's reduction of anxiety)
(see also Chapter 7.2,7.8 and 7.9);

•     By managing the connectivity in the network and between the network
and its environment (Kauffman's N/K topology) (see also Chapter 7.7).

At macro level this means that managing a company just for profitability leads to a sub-
optimal result. There is a limit to controlling agents based on power and instruction. The
manager has to exert control based on the exchange of equivalencies in the network: the
extent to which the goals of the company also benefit the employees and clients.
Therefore, the manager does not try to find the best compromise in the market, he seeks
to shift the border of possibilities step by step through the exchange of equivalencies.
Principles of lock-in and path-dependency (as introduced by Arthur, 1988) apply, but are
closely related to the complexity of the solutions landscape (N/K shape).

Therefore, managers also need to control the inter-connectivity of such networks. If a high
density of connections exists, the network gets 'blocked'. In fact, it will only generate
'noise'. According to Kauffman's N/K models, the recipe of evolution becomes ever more
complex if the number of agents and connections increases. It is true that this expands the
number of possible solutions, which in principle makes it possible to attack more complex
problems. However, this ability to handle more complex situations needs to grow. If
network size and interconnectivity grow too fast, the chance increases that the system
gets stuck at a local optimum, unable to evolve further and thus coming to a halt.

Finally, managers control by means of the punishmenUreward matrix of exchange. If the
pay-off, in terms of equivalencies, is insufficient to offset the risk and the investment of the
interaction, the interaction will not take place. In order to get things moving it will then be
necessary to expand the pay-off between success and failure, something which most of us
will already do instinctively. As the new behaviour becomes more common, the pay-off can
be reduced again.

191,
1.

:D



mass-individualisation

Networked systems

7.12   Motherhood and management style
Management of networked systems is more like'motherhood', in
contrast with the'fatherhood' type of management in industrially
structured organisations.

All this has far-reaching consequences. It implies that the management of networked
processes is hardly related to the phenomena in the operational cycle of the organisation;
it rather concentrates on the processing of deviations and blocking or controlling the
outlets of conflict and anxiety. Some of these management actions are intuitively
recognisable in the term 'mothering'.

Here we see a comparison with the rearing of children (Figure 7-7). This development
process aims at the emergence of self-identity and the ability to manifest this self-identity
by adapting to the surrounding world. From the field of psychology a number of important
elements can be distilled which play a role in this process. In the work of psychologists

VII

it becomes evident that the rearing process of children teeters continuously on the edge of
disintegration. In its need to distinguish itself as a separate identity from the universe
(identity exists only in relation to the environment), the child oscillates continuously on the
edge of an uncoordinated world of fantasy, which threatens to destroy the coherence of
the development process towards a consistent and balanced identity.

As Stacey (1993) puts it. 'Creativity and adaptability is a process on the edge of
disintegration". in this development process 'playing' is very important. 'Playing' means,
for example, the manipulation of objects that manifest a world in which the individual tries
to distinguish himself. This playing leads to new insights and new ideas. On the one hand
the image of the world of the developing child is extended, while on the other the
distinction between the child and its environment evolves. During this process children use
so-called 'transitional' objects like teddy bears and blankets as footholds. Transitional
objects sometimes almost literally seem to absorb the child's total development and
experience. In the field of psychology it is believed that they symbolise the motherhood
function. Since this function is so important, removal of these objects could lead to the
destruction of the child's relationship with motherhood, and of the hold it has on the
development process.

Motherhood plays a central role in this balancing of the child on the edge of disintegration.
On the one hand it provides security, protection and commitment; on the other hand it
creates challenges plus the space to exploit these challenges. The question is not whether
motherhood is ideal, but whether it is 'good enough motherhood', whether or not it exists
sufficiently to create these ingredients. One has to bear in mind that important
inconsistencies will be present, as safety is mostly incongruous with challenge, as is
space with security. The quality of motherhood could therefore well be determined by the
way in which the mother fulfils these inconsistencies. Complete consistency leads to a
deficiency, in that the child believes himself to be in a safe universe. Too much
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inconsistency leads to a psychotic world of fantasy where the inconsistencies become part

of the child's own identity.

This picture of the developing child has important analogies with the development of a
company towards self-organising adaptability. Moreover, it can be said that there is a
borderline between defensive routines of a traditional bureaucracy, and the cacophony of
an uncoordinated, fantasy world in a fully decentralised organisation. The negative
feedback of bureaucratic structures and the positive feedback of uncontrolled innovation

power strike a balance. Again, good enough motherhood translated into management
behaviour will keep the organisation on this sensitive edge of instability.

The company therefore needs to be managed in its development. Adaptability therefore

means living on the edge of chaos in the grey area where negative and positive feedbacks
continuously interplay. In this management a number of elements play an important role.
These elements can be seen as the manifestation of 'good enough motherhood' as a
definition of management. This management rests on two pillars: the first is the control of

complexity with which individuals or parts of the organisation are confronted, the second is
the control of anxieties and fears that accompany the state of living on the edge of chaos.

This complexity has three sub-dimensions:
•      The complexity of the task which primarily relates to the intensity and

nature of the information flow;
•     The complexity of the network, i.e. its size and the connectivity

between the various players therein;
•     The diversity which expresses the complexity of the environment

which creates the network.

These three elements are clearly visible in our earlier analogy, the way in which education

and upbringing of children develops. There too, we carefully manage the flow of
information, the kind of situations to which the child is being exposed, and the different
situations with which the child is confronted. Finally, we see how power plays a role, the
power to interfere and put limits to a process as it moves to one side or the other, over the

edge of the complexity area. Like a child that learns to ride a bicycle, we ultimately have
the power to grab the handlebars.

foothold =
transitional objects

(teddybear as art. mother)                                          play = learning to manipulate with object

.--,  -- creativity = on the edge of desintegration

 «- identity

• escape from the universe

world / universe

Figure 7-7 Children's development
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7.13 Conclusions

In this chapter we addressed the interfacing and interrelations between networked
subsystems. Apart from the aspects already addressed in the previous chapter (which doequally apply to the interrelation between subsystems), some peculiar aspects are of key
importance to understand the emergence of order from a symbiotic relation between such
networked subsystems.

As subsystems we consider the stakeholder communities which comprise the company in
our definition, but also the various components of the company system, i.e. business
processes and the composing functional elements. Two aspects are important with
respect to the interfacing of such subsystems. The first concerns the complexity of the
solutions landscape that arises out of the pay-off structure in the relation between the co-
operating subsystems. Some of these landscapes are very smooth single peeked
landscapes, but already very simple interaction models create multi-peaked and
increasingly rough solutions landscapes. The rougher a multi-peaked landscape is, thelarger the variety of solutions it can offer, but on the other hand the larger the co-ordination
and search energy required in order to arrive at the topological maximum. If the solutions
space is richer than the requirements of the subsystems, a disproportional amount of co-
ordination and management energy will get lost. On the other hand if the solutions space
is not rich enough to accommodate for the requirements of the subsystems in their
interaction, scope for co-operation will be under-exploited and potential utility and hence
value will not be exploited.

The second concerns pay-off structures. Apart from the roughness of the landscape, the
punishment and reward structure of the pay-off matrix describing the exchange of
equivalencies between the subsystems is also governing the exchange. Subsystems can
enter co-operation while having dividing interests. An example in case is the sequential
prisoner's dilemma, which by Robert Axelrod has been proven to create circumstances in
which co-operation might emerge under very hostile circumstances. That is, the pay-off of
the matrix is sufficiently large and critical mass can be built quick enough. Certain rules
like TIT FOR TAT have a co-operative nature, based on trust while not being naNe, and
are capable of surmounting the antagonist forces of hostility.

Management of such networked structures and their interaction though is quite different
from the management in industrially structured organisations. Not just the quantity of
management, but particularly the quality and orientation of management is of a completely
different nature. In Stacey's words: more like 'motherhood' than like 'fatherhood'.
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:........... This company system is in fact the reflection of the shareholders interests. As
"owners" of the company assets, they own the processes. This ownership however does not
imply power over the interests of the other stakeholders.

".......... In the definition of Davenport and Short (1990), a process is 'a set of logically related
tasks performed to achieve a defined business outcome'. It involves transformation of inputs
to outputs. The configuration of the different processes and their relations constitutes the
business system.
In the vision of Davenport and Short, business processes can be arranged according to the
entities between which they take place (i.e. inter-organisational, inter-functional, or
interpersonal), according  to the objects they involve (i.e. physical or informational),  and
according to the activities performed (i.e. operational or managerial).
In these terms processes as meant here are operational, involving any sort of enteties
(human or otherwise), can be physical or informational, ranging from "door-to-door"
throughout the whole of the company. They deliver a specific, meaningful part of the
performance to the client, going through the various steps required to achieve this
performance.

"'.........This simulation is similar to Hotelling's Pricing Game (see Darnell, 1990).

IV

See Chapter 13.

v. . . . . . . . . . For literature on standardisation and compatibility, see among others Farrell  and
Saloner (1985; 1986).

V1
....... Chapters 5 and 6.

ViI ......... See among others Klein (1975).
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8      Illustrations of interactive dynamic order

8.1 Introduction

In this chapter we will illustrate the principles of interactive dynamic order as described in
Chapters 5 through 7. The basic questions as addressed in these chapters are:

•     Why and how do the existing systems break down;
•      Why and how does interactive dynamic order emerge / not emerge /

disappear;
•     Why and how does networked learning emerge;
•     Why and how should networked systems be managed and controlled.

Having developed the theoretical framework for understanding networked order in these
previous chapters, we aim to illustrate these questions and the principles in a number of
case studies in this chapter. While we do not claim these case studies to provide full
empirical validation of the concept of interactive dynamic order, we believe that they
provide adequate practical illustration and will in this way enhance understanding of the
concept.

In the next paragraph we will present the framework on which all case illustrations are
based. Following this framework, five separate cases will be treated:

•     An experiment at a supermarket organisation in the Netherlands,
•     A case on copier repairs at Xerox Corp.;
•     A description of an innovation trajectory at an educational institution in

the Netherlands;
•     A case study on the development of Microsoft's Windows NT;
•      A description of the free market economy as an interactive dynamic

system.

The chapter will be finished with cross-case conclusions.

8.2 Framework
This framework consists of the propositions as derived from
Chapters 5 through 7. Each case will be described along the lines of
this framewor12 as stated below.
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8.3 Supermarket organisation in the Netherlands

Introduction

This is the report of an experiment that was conducted in one of the shops of a large
supermarket organisation in the Netherlands. It contains the story as reported by the shop
manager a few months after the experiment had started. The comments on the story,
representing the connections between the experimental situation and the principles as
presented in Chapters 5 through 7, are derived form an interview with the shop manager
and the assistant manager, held about four years after the start of the experiment.
This experiment illustrates the organisational materialisation of networked order, under
which conditions this order can emerge, how it develops and adapts to its environment,
and how it can be managed.

The story

As part of a large strategic transformation programme the logistics processes of a
supermarket company in The Netherlands were changed from a push-driven predictive
system to a demand-driven pull system, while increasing the frequency of delivery from
twice a week to once a day.  It is conceivable that this fundamental change in supply
methods would have a knock-on effect on the labour organisation in the shops, but this
change did not come about all by itself.  In the best tradition of the bureaucratic
organisation, a task force was asked to design a new organisational structure, which would
capitalise on the benefits of the so-called Vandaag Voor Morgen' (Ordered today,
delivered tomorrow) project. After a considerable time, the group came up with something
only marginally different from the previous structure and from which the benefits of the
change in logistics set-up fell far short of the ambitions to which the company aspired.

It must be said, that at that time, the new logistics system was by no means working
perfectly, and that the actual situation was difficult to judge because of the system's daily
failure to achieve  a 100% reliability. In order to create a breakthrough,  it was decided  to
experiment with a single shop. It was felt that, in terms of current quality and processing,
the experiment required a state-of-the-art shop with a team of people who were proud
enough of their position in the market to protect that position at any cost. In order to
prevent disruption by the imperfect logistics system, the logistical performance of the new
system would be mimicked by special precautions that in fact created a separate supply
chain for this single shop for the period of the experiment. Unfounded estimates made us
to expect that probably only half of the management content of the shop would be required
in the future, whereas the operational labour content would only slightly reduce.

Rather than gradually depleting the number of staff, it was decided to take the supposed
excess (management) staff out in one blow. In order to prevent a negative effect on
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motivation of the crew, those people were guaranteed employment in neighbouring outlets
of the same supermarket where vacancies existed. Incidentally, the existence of
vacancies in the neighbourhood was another criterion for the selection of this particular

shop ".  The team was told it was an experiment, and briefed with respect to the goal.

The aim was to achieve the same performance as previously, but with 20% less labour
cost in the shop, a reduction largely achieved by halving the management content of the
particular supermarket. No instructions were given as to how to reach this goal nor were
any limitations put on change to administrative and operational work processes. The

explicit aim was to find ways, with this reduced labour force, to sustain the current

performance as seen by the clients of the shop and reinvent the work processes
accordingly.

The team embarked enthusiastically on this task, deducing after a week that the only way
in which they could sustain the quality of performance was to work very long hours. During
that period, most of the staff worked 30-40% more than their contracted time; a situation,
due to family resentment, which could not be sustained.  When, as a result of these
external pressures, the working hours were brought   back to normal, inevitably  the

performance of the shop deteriorated to the level, described by some of the employees, of
a Russian shop.

Then, confronted with the outrageous combination between sustaining performance and
returning to normal working hours, past work practices were pushed aside and step-by-
step new ways of conducting the work materialised. They emerged by doing and
experimenting and passing on successes to others, not by means of reports, formal

meetings or any other management structure, but just by lateral communication within the

shop. The manager describes most of his activity during that time as that of encouraging
people, helping them create facilities to support new ideas and promoting the proliferation
of successes from one part of the store to another. After approximately four weeks the
shop was back to its normal level of performance, and was capable of achieving this with

roughly normal working hours.

Interestingly, when the manager of the shop was debriefed after the experiment, the
hypothesis was suggested that the supermarket would return back to the old situation,
which existed before the experiment. The manager, without any hesitation, stated that if
that were the case we would probably lose most of the staff, because they now
experienced a more rewarding work situation through better relationships with colleagues
and a closer contact with clients. On the contrary, he saw absolutely no necessity to return
to the old practices, and in fact the crew was asking for the next challenge to be picked up.

Although this experiment could not be duplicated throughout the company, as there was no

way to resolve the social problem caused by halving the management, it has given us a
very interesting insight into the mechanisms which govern self-organisation and learning
processes in the shop environment.

199



mass-individualisation
„. ...,

Illustrations of interactive dynamic order

Limitations of current practice

One of the most important reasons for starting the experiment was the clear failure of the
existing structured order to adapt shop floor work practises to a fairly radical change in
supply-chain systems structure.

Another problem that had long been recognised by the shop manager, was the enormous
management intensity as imposed by the overarching system. The manager:

"You simply had to have a certain number of department managers and
sub-department managers,  regardless of whether they were needed."

This management intensity was thought completely unnecessary, as it only induced extra
cost and co-ordination problems. In the old situation, management merely kept itself busy
through meetings, analysis, planning, co-ordinating, etc., in fact adding little or no value to
the operational processes.

At the start of the experiment, August 1993, the organisation scheme was as in Figure 8-1,
reflecting the functional bureaucracy, which was typical for the organisation as a whole.

The entire formal communication structure had a number of disadvantages: it cost valuable
time and money, was mostly ineffective as it addressed the wrong issues, and it created a
power distance between management and employees, resulting in employees holding
back information because they were not encouraged to speak freely. This principle of
hierarchical order based on formal power instead of capabilities worked all the way down to
the shop floor. The higher an employee's formal status, the further away from the
customer. This resulted among others in very strong feelings of envy among the
employees, making the movement and promotion/demotion of personnel to a very
complicated and politically tricky process.

I s,„manager

1 1   1             1

department                                         I
department department

manager manager manager
1-          1

1 lili
'sub-dpt sub-dpt. I sub-dpt.  I

sub-dpt
sub-dpt  I sub-dpt. I sub-dptmanager manager manager manager manager manager manager

sales
1
sales sales

sales         _
sales sales sales

people - people people L peOPIe people L peOPIe people

Figure 8-1 Organisation of the shop before the experiment (August 1993)
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Interactive dynamic order

Order without central control
This experiment is a beautiful example of how interactive dynamic order originates. Clearly visible
in this experiment is the increased emphasis on horizontal interaction, if only by taking out half of
the management intensity and thereby diminishing a lot of vertical, formalised communication.

'We had everything: management team meetings, department meetings, meetings
with personnel, formalised individual conversations, on all of which reports had to
be made, etc. We dropped it all, and started to concentrate on the shop floor.
There is where it happens. Instead of all the meetings, we organised informal,

voluntary after-work sessions to keep people informed. Without any obligation,
most of the personnel attended."

One of the first things management made clear was that it had no clear-cut answers itself to the

arising situation. Therefore, the initiative should come primarily from the shop personnel. In fact,
they should find out together. Management would back them, but management would not steer
the transition process.
Through the whole process, interpersonal communication and management attention turned out
to be of critical importance. Not through formal meetings, but continuously over the day. Not only
about the successes, but also about the doubts and the problems. Management showing its own
emotions and sharing experiences with people created a sense of openness and mutual trust,
required to keep the process going. This informality and openness in communication resulted in

employees becoming more open and more willing to give their opinion and to take own initiatives.
In other words, it provides a feeling of liberation and freedom that encourages people to take
initiatives:

"Now I can finally do my work as I always though it should be done, but was never
allowed to in the past."

Informality also implies that it is no longer possible to draw a formal organisation scheme. Instead

of the traditional line-and-box hierarchy, the organisation is now best represented as in Figure 8-
2. This is the organisation structure approximately one year after the start of the experiment,

September 1994. Today, the shop still works according to this concept.
On balance, replacing formal communication in the form of unproductive meetings, with informal
communications in the form of interaction between the people on the shop floor and between

management and personnel, a lot of time is saved. Also, in this way proliferation of new
knowledge becomes a much more effective process, as it is heavily based on communicating
while working together, rather than on formal meetings and reports.
A related process can be viewed on a higher level, in the interaction between the different

departments as subsystems and between the departments and management. The premise is
always the self co-ordination among departments. In principle, the departments address

management when they encounter problems, not the other way round. When department teams

have a capacity problem, they can borrow people from other departments. In the morning, often
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people form the pay-desk assist at shop logistics, at other times people from other departments
assist at the pay-desk. This all happens on a voluntary basis. In other words: the departments do
not act as separate boxes solving their own problems, but rather they are loosely inter-linked just
as the people within the department are inter-linked.

Organisational entropy
The evolution of organisational entropy from the rigid, unsustainable hierarchical order through
near chaos (Russian shop), and back to a more-or-less stable situation between these two
extremes has been clearly discernible in this experiment. Though this sequence was to be
expected, the Russian shop surely rang an alarm bell. The manager:

"My boss from headquarters came by and he was really terrified; another
manager, who walks regularly through the shop, kept saying. 'you can't do this'. 1
told them that this was what we chose to happen and that it was part of the
development phase we were in "

An interesting observation is that there is no way back from this discovery trip. It is as if it were an
irreversible process. The employees, now used to the freedom, do not want to return to more
formal and/or less demanding structures. In fact, it appears that a number of employees that
switched jobs to another supermarket later returned to this branch.

Conditions
As for multiple bilateral interactions, this is clearly present in the new situation as indicated by the
informal communication lines.
Also, the conditions of complementary value and meaningful exchange between agents are
clearly discernible, e.g. in the process of distribution of work among the employees. In the old
situation, a (sub)-department manager used to co-ordinate this along the needs of the shop
system. Nowadays, the teams on the shop floor co-ordinate themselves"' for the optimal match
between the employees' needs and the shop requirements. Employees that like to be at the pay-
desk are not forced into more responsible functions if they don't want to (which does not mean
that they are not encouraged to improve), employees that want responsibility now have the
opportunity to be responsible for their own shop floor space. In other words, employees generate
complementary values, and meaningful exchange or co-operation can take place.
These differences as mentioned above are one of the conditions to get interaction going at all.
Accepting the differences between people is an important instrument in using the dynamics of the
whole. The manager:

"Last year we tried to make people more all-round, the idea of 'everyone must be
able to work in any department'. It turned out that this does not work. A lot of
people just feel attached to and responsible for their department.  It is fantastic to
be able to reach this in a shop, so why would I try to tell these people to relocate?"
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A problem related to this is that the overarching organisation is trying to formalise this in standard

work descriptions, thereby risking to destroy the interactive process.

Recognising the importance of the differences between people also means that the process is

people-dependent. With other people, be it in management or on the shop floor, an entirely
different process might be necessary. It is impossible to devise a manual of how to reach this new

way of working. Rather, it has to grow like a tree, keeping in mind that ever'y tree grows in a

different way and at a different pace.

One of the most important starting conditions mentioned by the shop manager is that the shop
personnel should have the ambition to want something more than the existing situation, i.e. the

exchange or co-operation should generate added value. Also, this added value must offset the

energy invested, or the benefits of co-operating must be bigger than of not co-operating. In other

words, there must be a goal people cannot reach individually. Repairing the image of a 'Russian

shop' was such a goal. This really got them going. The manager:

'We called the people together, and asked them what we should do. This was the
phase in which people said 'we're going to fix it now' and 'we'll never accept this'."

An important test to the success of the experiment, then, is whether it leads to better performance

compared to other shops confronted with roughly the same external circumstances. In the

experimental shop this is clearly the case. With less investment, the experimental shop makes

better profits than other shops in the same cluster by operating at a margin that is 50-100%
higher, year after year,v. Further, unlike the 20% labour cost cut realised as an enduring effect,
the experimental shop has been able to raise its turnover by 7.5% annually, which is way above

average. Another indication of the effectiveness of the new order is the reduction in sick leave

from 21% to 2.5% in the past few years.
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Figure 8-2 Organisation  scheme of the  shop  one  year after  the  beginning of  the experiment  (September  1994)
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A noticeable exception to this performance superiority is reflected in the customer satisfaction
survey scale. This performance is generally not better (nor worse either) than in similar shops.
Possible explanations for this are that a number of external factors (e.g. lack of parking place)
seriously dissatisfy customers or that other shops are able to keep customer service at an equally
high level, albeit at larger cost. The exception to this trend is the 'personnel' variable in the client-
survey, on which the shop scores considerably better than similar shops.

Interactive dynamic learning

Trial-and-error / emergent rules
In the three weeks after the 'blow', gradually a chaotic situation emerged, which can best be
described as a 'Russian' shop v. This situation was on the one hand very alarming to higher
management and lead to the '1 told you so'-effect with other shop managers. On the other hand, it
proved to be a great help in making visible the problem at full scale to the shop personnel, and a
great encouragement to take action. The manager:

"My colleagues (managers from other shops) came by and laughed at me'is this
it?'.  I  kept explaining them that this was just a part of the  discovery process.  To
improve you have to search, and this searching creates chaos. By picking out the
valuable things from this chaos, and by doing this together with the people on the
shop floor, you gradually improve and eventually arrive at a better solution."

What is visible, at least by the people most closely involved, is that when the situation gets out of
hand in a department and the employees cannot solve it on their own, they will jointly decide to
take action. Some of these actions turn out to be successful and will hence be retained. After a
while, people in other departments see that this particular department has created a successful
solution and start to try it out themselves. When it does not work as planned, they start to
communicate with the first department ('why does it work with you and not with us?') and adapt
the measures to their own situation. In a sense, it is a kind of voyage of discovery, in which
people and departments learn from each other.
The discovery process for new rules or work practices proceeds at a different pace in different
departments. As is to be expected from Kauffman's N/K-theory, large departments where people
have little interaction are relatively slow in discovering new rules, whereas small units, where
people have more interaction, are relatively fast. In practice this is clearly visible: the fresh foods
department is relatively small, with a lot of full-time staff working close together. People know
each other well, communicate easily and, also very important, can continually see what the others
are doing. New practices easily spread, improve, and proliferate. By contrast, the groceries,
covering a large shop floor area and involving a large number of part-time employees proves very
slow in the discovery and proliferation of rules. As in the past pieces of this department have
become more self-standing, their self-steering capacities have risen considerably.  Due to
logistics problems, however, it is not possible to further split up the department while maintaining
current efficiency levels vi
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Besides deciding on how their par'ticular task was to be done most effectively, employees also get
the opportunity to discover for themselves what functions are fit for them. Experimentation is

encouraged under the condition that customer performance does not suffer. Management acts as
a coach, offering help and support to employees, as they need it. Some employees turn out to
have more capabilities than everyone, including themselves, thought on beforehand. Employees
discovering they don't have the capabilities for a certain task usually decide themselves to stop
doing it. This shows a large difference with the old situation, especially in relation to the

promotion/demotion process. In the new situation this is a much more natural process that avoids

feelings of shame and jealousy. This eventually leads, more than in the old situation, to 'the right

person in the right place'. As this radiates off on customers, it is a win-win situation.

Evolution of rules
What is clearly visible at the start of the rule discovery process is the idea of 'critical mass'. In the

beginning, moreover, as management made clear it could not provide the answers, there was
considerable anxiety as to 'what to do when everything is allowed but all certainty has gone?' In
the beginning, people start trying out different things, but they only become convinced once it
starts bringing results. The same effect is visible between shops in the same area. While the

colleagues lacked confidence in the beginning, the success of this approach encouraged them to
start changing things themselves. As for now, most of them are trying to implement some form of
self-steering in their shops vII.

The outrageousness of the two goals (50% reduction of management intensity while retaining
market performance) is very visible and has been designed very explicitly into the experiment.
Evidently the old rules, originating from the industrially organised set-up of the shops in this
company, were not adequate for the situation. It took them a quite considerable effort to find out
that the mental model of reality was not adequate and new rules had to be invented to actually

achieve both antagonist objectives.
Despite the fact that recombination and coding is not so explicitly visible, in the way the situation

improved in small steps by communicating bits and pieces of working recipes to colleagues, it is
fairly evident that part of the success of this experiment has been the ability to distil successful
rules and proliferate them to other colleagues.
An illustration of this success is that the new way of working clearly led to a better adaptive power
to external changes. In the old days, and still in many other shops, environmental changes had to
be detected by management, then the best possible reaction had to be calculated, which then
had to be 'sold to' or imposed on the employees. Some examples of how this now works in the
new situation:

•      The shop manager decided not to go along with an overall investment plan for
the entire supermarket chain. Instead, he went by the teams on the shop floor,
and asked them for investment ideas. The result is that, instead of a large
forced investment, now five or six smaller investments have been done, directly

benefiting the customer, according to the suggestions of the employees (who,
we suppose, will best know what the customer wants);

• Shortly after the transformation process as described above took place, the
chain wide decision was taken to extend opening times considerably. While this
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was still a management-imposed decision, a lot less management steering and
persuasion was needed compared to other shops. The process was
characterised by a balance between management and employee action;

•       More recently, however, the idea to keep the shop open until 22.00 h.
originated with the employees. While they are very aware of the social
problems and consequences of this change, they also see the advantages for
the customer and the business. Measures to resolve the tension between these
problems and advantages do not have to be imposed by management but
come from the employees themselves. The shop manager: "The result is

nobody complaining, and the feeling among the people that a good
performance has been delivered."

The company as an interactive dynamic system

Characteristics
The characteristics of multiple exchange, antagonism and stretch and identity and meaning of the
whole are clearly present in this experiment. The concept of process hierarchy was not a subject
of this case study and will therefore not be discussed here. The ideas of multiple exchange and
interaction and of stretch (outrageousness) have been described above.
The effect of antagonism is present in the constant tension between sound business opportunities
and the social stress this creates (e.g. staying open until 22.0Oh). This tension in fact induces to a
large part the outrageousness of the goals. It Js this constant tension that keeps knocking the
system slightly out of balance, thereby creating change and keeping it alive.
The sense of identity is very recognisable in the loyalty of - especially full-time - employees. It
proved to be one of the most important elements in keeping the transition process going. When
this sense of identity is not present as a basic starting condition, it will probably not be possible to
start up, let alone complete such a transition process. The manager:

"lf this sense of identity and pride for the organisation is not present, people will be
likely to only look for signs confirming their ideas that 'it will not work'."

To illustrate identity, the following example is striking. One day the power supply failed in the
entire neighbourhood. On the other side of the street, the employees of a competing supermarket
immediately stopped working, because all equipment had come to a halt. At our supermarket
store, employees immediately started to improvise, using pocket calculators and price lists, etc. In
short, doing the best they could to ensure continuation of the service to the customer. This
reflects the difference in company motivation and loyalty.
In terms of identity, the people that relied most on the old structure - among whom a number of
the superfluous layer of management - were the first to leave the organisation. Those people did
not have the capacity nor the motivation to make any real contribution to the new organisation or,
in other words, they were not a part of the organisation's identity.
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Interfacing
As to the conformity of N/K-connectivity between the shop system and the customer demand, it
was clear that the old situation of industrial order was inadequate to meet expected customer

service levels. By increasing the connectivity of the shop system, it proved possible to balance

the connectivity of the customer demand and the shop system.

To get interaction started, an important condition is preventing the threat of negative pay-offs. In
the experiment this equals taking care of the social consequences for the superfluous part of

management in order prevent feelings of anxiety with the remaining personnel.
In terms of equivalencies, management played heavily on the pride employees would feel by

maintaining performance towards clients with less management. Stimulating people's own
initiative instead of imposing a solution really gave employees the impression of having achieved

this goal together, thereby reinforcing the feelings of pride.

To maintain the attained situation of interactive dynamic order, it proves important to adjust
reward structures. Existing rewards reinforce the idea of obeying orders and management
instructions, whereas in the new situation is about stimulating individual initiative and customer

focus. Adjusting payment and reward structures proves to be very difficult however, as the

organisation as a whole still strives for uniformity among all shops.

Management
In the opinion of the shop manager this kind of order will not emerge all by itself. It is needed to

set clear overall targets, not interfering with the way people do their job, but making sure that
there is some sense of stretch. The manager:    t

"1 tell them 'this is our end goal, you can decide for yourself how it is to be
reached, but this is where we are going to'  As a principle the goals themselves
are not disputed. When you start doing that, you will only cause a compromise, a
'worst-of-both-worlds'. I always tell people we had those large problems in the
past, and we managed solving them, so we will succeed this time. "

On top of that, the manager's role is to selectively stimulate or slow down certain developments

(i.e., in order to prevent the organisation or the departments from stranding on a local optimum).

Above all, the manager's task is to facilitate the free flow of peoples' energy. Management
facilitates the inflow of energy, in order to prevent organisational entropy from going to infinite, but

management is not itself the main source of energy.
In other words, the role of management has been more like the 'mothering' as defined by Stacey,

than the traditional hierarchical 'fathering' role. Managing connectivity makes sure the

equivalence balance, for both staff and the company, was maintained and together with
controlling anxiety has been a prime ingredient.
An important issue in managing the early stages of the transition process was how to foster

people's motivation. As it is impossible to force people to be motivated, and as threatening

consequences will only increase anxiety, another mechanism has to be found to create

motivation. As explained before, an outrageous goal was formulated, playing heavily on the pride

of the shop personnel to preserve shop performance. This emotional equivalent turned out to be
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a powerful motivator, whereas traditional equivalents used in past (e.g. the promotion-demotion
trajectory) merely gave rise to jealousy.
After the initial shock of creating anxiety, through sketching an image of what happens to

· ·        VIllcompanies that do not take measures in time , management started taking away anxiety and
resistance from the personnel by open and informal communication. In other words: anxiety (or
continuous dis-equilibrium) is needed to create awareness and to start the change process.
Compared to the old situation, daily management behaviour now means spending much less time
in the office, much less time in meetings, much less time reading and answering mail, much less
time in detailed numbers-analysis. Instead much more time is spent on the shop floor, providing
instant attention and coaching. In the words of the shop manager the shop floor has become the
major if not the only relevant source of management information. With regard to performance
tracking, the manager states:

'We get large amounts of data-garbage, of which I  use almost nothing.
I closely follow a small number of key indicators. By far the largest source of
guiding information comes from the shop floor, being the only source of relevant
information."

In the words of the shop manager, facilitating self-steering and interactivity is a kind of game. On
the one hand it is necessary to have total confidence in the employees, and hence provide no
steering, on the other hand some employees clearly need management attention and
encouragement, although not in an instructive manner. In other words, the manager should
become a coach, rather than an instructor, but this does not play down the importance of
management. This new role of management appeared gradually. Especially in the beginning
management had a feeling of 'we have to keep it going, otherwise it will slide back'. Gradually,
however, management became convinced that the new form of order, provided it is well coached,
can sustain itself.
While a number of conditions have to be fulfilled to create interactive dynamic behaviour, and
while it takes considerable time to build a strong self-bearing interactive dynamic order, it proves
rather easy to destroy this order by re-imposing the old structures. The shop manager regards
this as a very real danger, as a successor, albeit with the best possible meaning, may have quite
different ideas of managing a shop and may easily undo one or more of the basic conditions,
thereby converting the shop back to the old command and control structure. An example is
communications: the informal on-the-floor interaction proves very stimulating to the process of
knowledge proliferation. Re-institutionalising communication, by holding special sessions and on
separate locations, will (and does) result in top-down instruction, because people will not as
easily communicate their problems.

Conclusions

The story of this experiment provides a good insight in a number of the principles as
discussed in Chapters 5 through 7. Especially the concepts of interactive dynamic order,
the conditions under which it appears, the organisational entropy level, the principle of rule
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finding, and the issues of the interfacing and the management of interactive dynamic
systems appear in an almost one-to-one ratio with our propositions. Less clear in this case
study are the concepts of rule recombination and coding and the process hierarchy
principle.

8.4 Copy repairs at Xerox Corp

Introduction

This story describes an experiment as conducted by anthropologists of Xerox's Palo Alto
Research Centre (PARC), regarding interactive dynamic order and learning with Xerox
copier repairmen. It is based on an oral account by John Seely Brown (director of PARC
and corporate vice-president at Xerox), though it is also part of a larger body of literature

on organisation of learning and 'communities of practice' as published by Brown (1992;
1994), Brown and Duguid (1991; 1992; 1996), and Orr (1990). In Chapter 12, an example
is given on organisational work, learning and innovation at Xerox, elaborating on the
subject of 'communities of practice'.

The story

Having joined Xerox in San Diego, an anthropologist, as part of his training period, was
seconded to the service & repair department. In discussions with the local service
manager, he was confronted with the problem of Xerox equipment showing intermittent
failures; the sort of failures which show up if the repairman is not present, but that
disappear miraculously as soon as he arrives. This is very cumbersome as the faults are
hard to diagnose, and consequently difficult to repair. In an urge to be helpful in finding a
solution, the anthropologist introduced into the central service manual a procedure for
attacking this kind of problem in a copy machine. He stated that, by making 3,000 copies,
statistically the chance of them being faulty is almost 100 %. Therefore, by running 3,000

copies and sorting them out, the repairman would most probably find the problem.

On hearing this, the service manager explained how they were already dealing with it in
San Diego. He mentioned the fact that almost certainly there would be a waste paper
basket beside each copier. By simply emptying the waste paper basket on a table and
examining the contents, there was as near as 100% chance that the faulty copies would  be
in there. In other words, users have already made thousands of copies and pre-selected
the mistakes. The anthropologist was fascinated by the fact that sen,icemen in the field
were capable of identifying such simple but effective procedures. From discussion with the
service manager he became aware of the fact that the problem was not in finding solutions
but in making them available to, and compatible with the particular circumstances of a
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distributed service crew. Conveying all of this information to servicemen, either in the form
of lessons or by writing handbooks, would cause huge costs, and at the time of the repair it
would probably not be easy for them to find the relevant information.

They both decided to run an experiment, and provided each serviceman with a portable
two-way radio, which enabled the servicemen to communicate freely with each other.
Although    most    of   the    time the apparatus    was    used for socialising and gossip    etc.,
occasionally, someone would encounter a copy machine that displayed problems he had
never encountered before, and ask for help over the radio system. Mostly someone
amongst the servicemen would either have the solution, or at least have an amount of
information that could help find the solution. Not only were repairs carried out more
effectively, but such information was memorised much more effectively, within the service
group, than through any other form of programmed learning.

It is interesting to note that, when duplicating the system in another service location, the
attempt failed with no immediately obvious reason as to why it worked in San Diego and it
did not work in the new location. However, after some time, it appeared that the local
manager had a habit of passing on social information that had been communicated through
the radio system in conversations by the servicemen. The servicemen felt they were being
overheard so they discontinued socialising on the radios, and finally stopped listening at
all. This resulted in them no longer being able to respond to requests by colleagues for
information on repair problems.

Limitations of current practice

Limitations of current practice become clearly visible. In the first example, while the manual
provides the solution to the problem, it only does so after a very long searching time (as
consulting the manuals is a very cumbersome process). Moreover, the solution it provides
is typically the technical/statistical solution, which proves to be unworkable in practice (who
would run 3000 copies just to discover what is wrong).

Interactive dynamic order

Order without central control
This case links in with the aforementioned principles of interactive dynamic order. Firstly, by
introducing radio communication, horizontal interaction was created, where previously only
vertical connections existed in such a decentralised organisation. Secondly, the reason why
duplication of the experiment failed in another location indicates decisively that the company's
goal in using this system was quite different from that of the sen/icemen. Whereas the company
was looking for a more effective service process, the servicemen predominantly saw the value of
the communications system as a means of maintaining social contact with colleagues in remote
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locations, and as such made them listen more attentively for possible problems and respond

accordingly.

Organisational entropy
In the example, interactivity between the repairmen rose sharply, causing organisational entropy

to rise. For an outsider to listen the repairmen talk on the radios would be complete disorder.

Strictly taken, one could say that organisational entropy should not be so high, as only a small

part of the time was used for discussing problems. However, in this example it proves that this

level of organisational entropy is needed for the system to be effective, as it is not possible to
undo the system of the social talk.

Conditions
In the example, most conditions for interactive dynamic order are present. There is multiple

bilateral interaction between the repairmen over the radios. They also generate complementary
values, as each of them has his own specific knowledge of what goes wrong in a particular
situation. In case of a problem with a repair, the repairman can contact his colleagues, who can
present   him with alternative solutions or information on where   to   find the solution.   1.e.,   the

exchange is meaningful and provides added value. As each of the repairmen encounters unusual

problems sometimes, the interaction is mutually beneficial, the added value offsetting the
invested energy. Besides, the social function of the radio network helps to enlarge the pay-off.
Particularly in this example the exchange of value between the sub-systems (employees, clients

and shareholders) becomes visible. Whereas the prime equivalency for the employees was the
social contact, the utility for the shareholders was a higher service-productivity, and for the client

a faster repair.

Interactive dynamic learning

Trial-and-error / emergent rules
By nature rules in repair situations have an IF/THEN character and can be easily coded in those

terms and transmitted. Mostly these rules are proliferated in the form of stories:

'When  I was at location x and we had problem y under conditions a, b, and c,
we did z".

The idea of trial-and-error also plays an important role as repairmen encounter defects they had
not seen before. Strictly taken, almost all of the 'recipes' for solving these problems would be in
the service manual or in some technical manual at the head office. As these are not readily

accessible, however, repairmen favour the trial-and-error approach in combination with the
interaction with their colleagues.

Evolution of rules
As the stories on particular situations get told and re-told, as knowledge on the specific problem

gets added through new stories and experiences, gradually a base of 'shared knowledge' grows,
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equivalent with a complex set of IF (...) THEN (...) rules, connecting more and more possible
events to more and more meaningful actions to resolve these problems.
Also the critical-mass- and trust-arguments as well as Axelrod's prisoner's dilemmas show up
While the management left the communication untouched the benefits in social communication
terms for the servicemen secured sufficient critical mass. However, as soon as the second
manager interfered, the negative impact e.g. punishment element reduced the critical mass to
virtually zero and switched off the communications.
With respect to the exploration/exploitation dilemma it is clear that whereas originally the
exploitation angle dominated exploration, and in fact the discovery of new rules did not have a
basis for proliferation throughout the service organisation, they evidently only emerged if
situations were met which, for the particular serviceman, were outside the area of his current
knowledge and capabilities. So, in fact, discrepancy between his incomplete picture of the world
and the real phenomena drove the request for help.

The company as an interactive dynamic system

Characteristics
In this example the characteristics of multiple exchange and antagonism and stretch are clearly
present. Multiple exchange is present in the exchange of knowledge and stories between the
repairmen. Antagonism can be spotted between the goals of the company, wanting to increase
the effectiveness of its repair force and the repairmen themselves, appreciating the radio system
primarily for its social function. As long as these goals are not mutually exclusive, both can be
served simultaneously. The characteristics of process hierarchy and identity are not subject of
this example.

Interfacing
In the old situation, the company is typically trying to encounter a very complex demand topology
(displaying an enormous variety of possible defects) with the too limited solution topology of the
standard manuals. In the new situation, the solution topology is much larger because of the
higher connectivity, and what's more, the solution topology automatically adapts to the demand
topology as the repairmen gain experience and encounter new problems.
In terms of pay-off matrices and equivalents, it becomes clear that the system stops working
when the element of trust is violated, since the service manager on the new location destroys the
equivalencies by unjustly interfering in the privacy of his employees' conversations

Management
At the first location, management did not interfere with the network, other than providing the
repairmen with the means to communicate (i.e. the radios). The example of the second location
shows that it is not possible to 'control' the network in a conventional way, as this would require
e.g. using the communication system for management instructions and/or for recording the
messages exchanged and redistributing the knowledge.
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Conclusions

Concluding this example, we can say that a number of our propositions have been
confirmed. Particularly the conditions under which interactive dynamic order appears or
disappears and the notions of emergence, recombination and proliferation of rules are
supported by this case. Somewhat less evident are the notions of organisational entropy
and of the management of interactive dynamic systems, apart from the disturbance of the
equivalence system. Also, the issue of hierarchy of processes is not involved in this
example.

8.5 Educational institution in the Netherlands

Introduction

This story is based on a report of an organisational transition process at one of the
faculties of an educational institution in the Netherlands (Andriesse, 1997).

The story

The  beginning  of the 1990s  had  been a turbulent time for the educational institution,  as  it
arose out of two merger processes that took shape around this time. While any of the
formerly independent faculties had previously implemented educational improvement
programmes, joint performance was not satisfactory. The largest problems seemed to be in
missing connections between pieces of the different educational programmes, students'
difficulties in actually doing these programmes and a rather passive student behaviour.

These problems, combined with societal developments inducing changes in student
behaviour, professional practice and educational institutions, created a growing feeling
among an increasing number of people that the educational processes needed change.
After the merged faculties had been working together for about a year, the bomb burst: in a
stormy meeting a large number of organisational problems were identified. At that time, no
one had a clue of how to solve these problems.

Management felt the educational system had to be shaped in accordance with these
societal developments, and that the existing quality problems had to be tackled
simultaneously. The price-performance ratio of the 'product' education had to be
considerably improved. What was needed was a fundamental restructuring of the way
education is normally shaped: from transmitting factual knowledge in a standard fashion to
a situation in which the student increasingly controls his own educational process. In other
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words, students should not only learn, but primarily 'learn to learn', learn how to acquire
and adequately keep up to date knowledge and skills.

Management decided on doing a pilot project in one of the faculties and offered the means
to implement and support the project. To guide the process, educational and organisational
frameworks were drawn up, providing employees with the general principles (or goals)
according to which the processes were to be shaped.

Implementing the project would be a combination of top-down steering and bottom-up
implementation. This means that while management determined overall goals and
framework, the employees themselves had to shape the processes and had to find ways of
resolving problems through co-operation. Starting this process was facilitated by organising
a 'search conference', at which employees, management, students and external experts
were present. The conference was meant to find ways of realising the ambitions that had
been set for the new situation.
During the preparation phase, a number of conferences were being held, meant to
extricate employees' thinking power in finding possible solutions and to create a broad
platform of support for the actual implementation. In this way, the educational practitioners
were actively involved in the project's design.

While the preparation had been extensive, the actual implementation of the new plans still
caused a shock. "We knew the water would be cold, but we didn't expect is to be that
co/d... ". In fact, implementing the project meant that all existing routines had been dropped
for the first year of study. This caused considerable strain among the employees as their
activities and priorities had dramatically shifted (i.e. from a teacher transmitting facts to a
coach facilitating students' own learning processes), and among students as they didn't
know how to act and what to expect from their teachers

It proved necessary to solve all kinds of larger and smaller ad hoc problems. To preserve
focus on the eventual goals, a lot of communication and interaction between management
and employees proved necessary. This helped facilitating the gradual emergence of new
ways of working and studying.

As the year proceeded it turned out that students gradually grew into the new way of
studying through 'learning to learn' projects. Among the employees also new ways of
working gradually appeared, although they had to cope with the additional problem of
maintaining education for the students not yet involved in the new programmes. Moreover,
during the practical implementation, a lot of imperfections surfaced that are gradually being
resolved. On the other hand, the teamwork, enabling employees to interact in a more
meaningful way with their colleagues and with the students, proves to be a very motivating
factor to most employees.

The project will be fully implemented only when the last students form the old programmes
will have left the institution. However, the most important results of the new way of working
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are already discernible: managers and employees now thinking in terms of educational

processes, being more supportive of individual student needs more inclined in resolving
emerging problems together.

Limitations of current practice

The most important limitations of current practice are connection problems between the
different educational programmes supplied and between the educational programmes and
professional working practices with which future student will be confronted. While these are

very real problems, the case study does not really provide insight in the 'industrial order'
character of the old situation other than that it was based on conventional transfer of
knowledge.

Interactive dynamic order

Order without central control
A lot of things in the transition process cannot be predicted or designed in advance. This means

that the process is heavily dependent on the improvisation talents of the individual employees
and their ability to solve problems through mutual interaction. It was stimulated that employees

develop their own problem-solving abilities, and no longer depend on instructions by
management.
This meant that increasingly the actual implementation had to take place within the development
teams. This notion of employees working together in teams was also to become the basis for the

newly emerging organisation. This notion of working in teams, which was clearly something
employees were not used to, combined with the outrageousness of the goals to be reached,
stressed the importance of interactivity and mutual support.

In order to achieve this, communication became of crucial importance, both between

management and employees and among employees themselves.
Summarising, the process contains a number of self-steering, interactive dynamic characteristics.

Project planning, however, was quite tight, relying on a predictable, planned trajectory rather than

on solutions gradually emerging out of improvisation.

Organisational entropy
Also in this case study, the development of organisational entropy is very visible. Starting at a
reasonably high level due to the implementation of the merger processes, organisational entropy
reaches a first peak as the 'learning to learn' project is announced. Gradually, as the preparation
evolves, the image of the 'situation to be' emerges, equivalent to a decrease in organisational

entropy, creating confidence among the participants. Project implementation then causes a

second peak in organisational entropy, as reality is more prosaic than plans. From this state of

chaos, gradually a new order appears.
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Conditions
Firstly, through working in project teams and stimulating communication, multiple exchange and
interaction was ensured. Secondly, the professionals manning an educational institution are
complementary by the nature of their speculums. Aside from this complementarity, which is very
useful on the operational level of educational process design, complementarity on other field is
tapped through the 'search conferences'. Thirdly, the case report describes as one of the most
important conditions that "everyone shou/d have the idea that it is on/y possib/e to reach the
desired goals by actively co-operating". Fourthly, people should be willing to invest in this co-
operation; i.e. they should be enthusiastic and be willing to give up the certainty of the old
situation. This only works if improvements, not just for the institute or the student, but also for the
staff involved, arise from the project, which in the end proves to be the case.

Interactive dynamic learning

Trial-and-error / emergent rules
While the case study report goes deeply into the preparation, design and implementation of the
project, it says relatively little about how these processes operationally took shape. It is therefore
that the notions of rule emergence and evolution are hardly touched.

Evolution of rules
The mechanisms of rule coding and proliferation are not part of this case. What is supported, is
the outrageousness of the goals, the ways management selectively stimulates or restrains certain
developments and the idea of double-loop learning.
In the first phases of the project people's most import problems involve 'why us?'. Gradually, this
shifts to the question 'how the hell can we make this work?', indicating the outrageous goal. As
there were clearly enormous problems to solve, as the old educational programmes proved more
and more inadequate, everyone had a common interest in turning the change into a success.
People clearly had something to fight for.
To create sufficient critical mass for new initiatives to become accepted a critical role of
management laid in supporting the organisation's pioneers. Another way of ensuring critical mass
for new ideas was to present actual positive experiences to employees to show them that it really
worked. The bottom-up implementation of the frames as set by management involved double-
loop learning expected from employees. Once employees started to solve problems on their own
they would find out that the frameworks and project plans as set by management were in some
cases inadequate. In these cases, it was encouraged to suggest changes.

The company as an interactive dynamic system

Characteristics
In this case study, most of the characteristics of interactive dynamic order seem to be present.
Multiple exchange primarily between employees (teachers) in finding solutions, but also in the
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implementation phase between teachers and students. Antagonism can be viewed in the
knowledge transmitting practices of educational institutions versus requirements of student's

future working practice. Related to this, the stretch goal is really to find ways of providing
education that fits future work practices while ensuring educational quality levels.

Further, the hierarchy of processes principle is clearly present. This hierarchy was necessar'y to
guard the integration of the project on different levels. At the basis, teams of employees

(teachers) performed the operational work. On a higher level, a subproject group ensured that the
results of these operational projects fitted within the educational programme. On the level above

this a project group concentrated on the connectivity between the different educational

programmes. Finally, the highest level, consisting of a steering group ensured that overall project

goals were reached in accordance with the overall vision of the institution.

The principle of identity and meaning of the whole is not treated as such in the case study

description. It is neither confirmed nor contradicted.

Interfacing
Clearly visible in this case study is the notion of gradually increasing N/K-connectivity in order to

prevent chaos. In the beginning, the process was guarded against an overkill of communication
and information. Rather, communication intensity was gradually increased. Much the same was
true for management steering. At the start of the process top-down steering was thought

necessary to get the process star·ted. In the later stages, management steering gradually
decreased, leaving more room for employee initiative. In this way, N/K-connectivity was gradually
increased to better adapt to the demands of the environment.
While equivalencies are not explicitly treated in this case study, there are a number of indications

that most important equivalencies for the employees lay in improvement in the relations with

colleagues and students, and the room for self-expression and personal development. Their

feelings of pride of providing good education also play an important role. The most important

equivalencies for students are described in terms of ease of studying the programme (which is
quite different from easy courses or exams) and the presence of basic student facilities. For

management and the institution as a whole, the judgements of the visitation committee and the
number of students from the most important equivalencies.

Management
The task of management was primarily to support and stimulate employees in shaping the key
processes. Another important role was that of 'champion' behaviour by managers who were
highly respected by the employees for their leadership, their enthusiasm and their efforts.

The most important means of management control was steering on the process goals and the
frameworks. Management would control the process by guarding process end goals and in-
between milestone results, The frameworks and project plans only provided the general

principles, offering employees lots of free space for implementation. The outer borders of project

plans and frameworks were imperative, however. Management was only willing to make changes,
when employees provided valid arguments on why the framework was inadequate and when they
made suggestions for improvement. Moreover, the decision on whether or not to change the
framework or the project plan would always be a management discussion.
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Conclusions

Concluding, this case study illustrates a number of principles of interactive dynamic order,
though not all to the same extent. From the case study description, the principles of
interactive dynamic learning and identity / meaning of the whole do not become quite clear.
Besides, in this example central control and planning is much stronger than in the other
case studies presented in this chapter. In other words, the principles of interactive dynamic
order have not been applied as rigorously as in e.g. the supermarket case or the Xerox
case. The case study, however, illustrates the principles of organisational entropy,
conditions of networked order, antagonism and stretch, and hierarchy of processes.

8.6 The development of Microsoft's Windows NT

Introduction

This story is based on the well-documented ways the Microsoft Corporation develops
software. It is based on Zachary's (1994) book 'Showstopper: the breakneck race to create
Windows NT' and on articles about the software development at Microsoft by Cusumano
and Selby (1996; 1997).

The story

Microsoft started the development of the Windows NT operating system after it had been
working, together with IBM, on the development of OS/2 for a long time. In fact, in the
same way as the original MS DOS had been, OS/2 was intended to be a combined
Microsoft/IBM project. At the time, however, Bill Gates came to the conclusion that IBM
rather than co-operating with, was more interested in getting rid of Microsoft. Thus,
Microsoft decided to develop its own operating system under the name Windows NT,
which would be a head-on competitor to OS/2. Because of the late start, IBM well under
way in the development of OS/2, the programme had to be put under extreme pressure
while yielding a product directly competitive in quality and performance with the IBM OS/2
product.

In order to achieve this objective, the Microsoft project leader took a very brave step.
Whereas the original framework of Windows NT was developed using the OS/2 pre-
release as an operating platform, after the first rough version of Windows NT was ready,
he replaced OS/2 in all the development systems. The engineers found that they now had
to develop Windows NT while using Windows NT itself as an operating system. This
principle became known as 'eating your own dog-food'. The basic idea behind it was that,
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in order to create speed, the balance of effort in software development had to shift from co-
ordination and planning to writing the code.

By putting in Windows NT as a development platform, the team would be instantly been
confronted with the shortcomings of that same product. There would be immense pressure
to repair crucial faults and thereby prevent software being coded which would destroy the
function of other parts of the very complicated programme. This, in fact, is what happened.
The development programme caused enormous stress within the team, particularly to
people who either failed to deliver or caused problems in the development that forced other
people to stop working. An example, given in the book, is of someone who, by a coding

mistake, stopped the whole printing on the network, and was literally surrounded by a large
number of programmers pressing him to resolve the problem 'pretty damn quick!'.

A few months before the release of the programme at a popular trade show, the project
manager issued to the team a list of 'must be fixed bugs'. The most prominent of these

bugs, that should get most of the effort, he classified as 'showstoppers'. A showstopper
bug was serious enough to stop the show performed by the operating system, and thus
was grounds for holding back the release, which might cause serious embarrassment to
Microsoft.

Not only did Microsoft succeed in bringing the product to the market in a time which was

very much shorter than the OS/2 development time of IBM product, but it was also
considerably cheaper, in terms of investment, than the development of OS/2.

As Zachary comments:
"The saga of NT is a compelling instance of how one organisations
balances order and chaos, rules and serendipity, innovation and tradition.
This task is messy, irrational and often painful.  Bom of conflict, innovation
is dangerous because it hastens change, which is the main source of an
organisation's instability in the fist place. The making of NT is at once a
primer on software, a portrait of a community of programmers and a gritty
melodrama about the perilous task of managing complexity in an age of
information."

Limitations of current practice

The Microsoft way of product development is an example of a modern way of organising
product development in multiple parallel processes. Microsoft had clear advantage when it

began developing NT: a monopoly position in operating systems, vast wealth, and proven
expertise. Yet other organisations in possession of such assets have failed time and again

at big challenges. In periods of rapid change, power, wealth and expertise often bind big
organisations to the past.
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The most important characteristics and disadvantages of more traditional, sequential
product development projects are the following:

• Complete Trozen' specification and detailed design before building the
product, which complicates flexible adaptation to market changes;

•     Late and large integration and system test phases at the project's end,
delaying all possible problems and hence a large workload to the end;

•      Aiming for feature and product perfection in each project phase, often
leading to phase sub-optimisation;

•      Feedback only after development as input for future projects, which
means that customer feedback will not benefit the project itself;

•     Working as a large group of individuals in separate functional
departments, leading to functional sub-optimisation and 'not invented
here syndromes';

• - Excessive management and co-ordination energy compared with the
direct labour involved in getting the task completed.

As computer programmes become more complex and become more essential to the
functioning of society, writing good code for these programmes is increasingly the work of
large teams. Yet such teams often sink into mediocracy because their size alone can breed
bureaucracy and sterility. To protect themselves against incorrect decisions, they form
committees to weigh important matters. These committees spawn subcommittees, and
before long a straightforward proposal is subject to a lengthy review by people who aren't
actually doing the work.

Interactive dynamic order

Order without central control
Microsoft's culture is often referred to as a 'hackers culture', centring on fervently anti-
bureaucratic PC programmers, who do not like a lot of rules, structure, or planning. This requires
an alternative way of organising. While management is surely present, it does not attempt to
determine everything programmers do in advance. This leaves (groups of) programmers room for
innovation or adaptation to unforeseen developments.
The way in which individual programmers and teams of programmer's structure their mutual co-
ordination is largely up to themselves. They have to find a balance between the flexibility to
change their specific parts of the product and the reliability of the connections between the
different parts. In other words, finding a balance between synchronising development and from
time to time stabilising the product-to-date in a new release.
Microsoft's approach to product development allows these many small teams to work together as
a large team, while still retaining considerable freedom to work in parallel. In order to achieve this,
frequent co-ordination and communication are of crucial importance. To facilitate communication
and co-ordination, the teams work at a single site, and use the same programming tools, so that
people understand each other and can resolve problems in a face-to-face manner.
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Besides interaction between programmers and teams of programmers, there is also interaction
between the product development team as a whole and the customers. During development, the
product is continually tested by customers and refined accordingly. As hardware improvements
and customer desires are constantly and quickly evolving Ix, it becomes impossible to determine

product design on beforehand. Instead, the product evolves, continually iterating between the
parallel activities of designing, code writing, building and testing.
Besides the importance of communication throughout the entire development team, the most
striking feature of the Windows NT case is the continuous feedback of the developing product's
performance to everyone involved in the development. Rather than thinking through the
consequences of a particular change in the product for all other areas of the software, success or
failure became immediately clear and gradually, in continuous interaction between the different
streams of programmers, the project was not engineered but literally grew from its original basic
version.

In practice, it went as follows: every week a new 'build' became available, i.e. the new version of
the programme, consisting of the latest versions of all various pieces sewn together. Each build

was a snapshot of NT at a given moment in time. On completion, the build was distributed to
testers and programmers, who quickly decided whether the latest build was an improvement over
the last one. It was strongly recommended that programmers use the most recent build, even if it
did not appear to be decidedly better on first glance. The philosophy being that the only way to
really evaluate code was to run it's latest version, because only in this way would it be possible to

gradually improve the build.

This principle of 'eating your own dog food', being a cornerstone of the project manager's
philosophy, greatly helped in creating awareness of the programme's quality with the team
members. By running the new code on the programme as built so far, there would be no escape
from its flaws and imperfections. Moreover, only by eating dog food could programmers find the
bugs that stemmed strictly from the interplay of the pieces of system software. If at first NT tasted

no better than dog food, all the better. Code writers would feel an urgent need to raise the dietary
level by quickly fixing the errant code and writing more durable code in the first place.

As more programmers ate dog food, they were astonished by NT's crudeness.
"1 was totally flabbergasted by the difficulty of getting things done with NT", said
one. "It seemed that every time you typed a command NT didn't work and you had
to go off and find out why."

This meant questioning team-mates, thus sharply rising the number of daily interruptions and
making it hard to write any new code. While almost no one liked the interruptions, the project

manager considered them unavoidable.

Organisational entropy
The evolution of the organisational entropy level is clearly present in this case study. At the
outset, the project was fraught with difficulties, the organisational entropy growing with every new
addition to be made to the programme and every group of programmers to be added to the
development team. After the shock of 'eating dog food' the programme fell to a state of complete
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chaos, as all the pieces of software that had seemed to be quite orderly on themselves now had
to interact and function as a true operating system. As the structure of the product (i.e. the
programme) is mirrored in the structure of the development project, the organisational entropy
level of the development team mirrors that of the programme. Out of this state of disorder
gradually a new emergent order developed.

Conditions
This case study provides ample insight in agents generating complementary values and the
meaning of exchange. The issues of added value as coming from exchange are not dominantly
present in the description of this case.
It was discovered  in the 1980's that relying  on the multi-functionality of programmers  was  not the
right strategy. Instead, as programmes became ever more complex, it turned out to be necessary
to stimulate (groups of) programmers to specialise in distinct skills. The tension between co-
operation and specialisation was resolved by creating overlaps at the boundaries of these skills,
thereby making it possible for programmers to co-operate in small multifunctional teams, while
maintaining their specialism.
The NT team included many different people, bringing their own beliefs and opinions. Without
violating the mores of the team, they broke old rules and made new ones in response to shifting
circumstances. They felt free to criticise their managers or seek advice form people who had no
formal responsibility for their work. They rarely asked permission before taking important
initiatives that they believed would improve NT.
The project manager saw the benefit of allowing personal differences over technology to settle
themselves. He rarely stifled conflicts, under the slogan that 'conflict introduces life in the
laboratory, when there's no conflict, no lab is good'.
As the development trajectory proceeded, conflicts between programmers and between
programmers and testers abounded. Coming out as conflicts over small bug in pieces of code,
they were the reflection of conflicts over ideals and programming style looming beneath the
surface. However, these conflicts while in itself unproductive were also the lifeblood of innovation.

"Because code writers rely on logic and mathematics in their designs, they often
downplay the role of personality in their technical decisions  But this sense of
logical inevitability is an illusion, as there are invariably many ways to achieve
roughly the same technical ends  Technical choices are often highly personal."

Implicitly, the connectivity in the team was an emergent property of the software product as
people were doing things in programming code which would bring them into contact or conflict
with selective other people in the project, without any required management co-ordination. Links
would establish themselves and people would find each other in cases where problems arose.
In fact, the Microsoft philosophy is that individualism is only of value in interaction with others.
Teamwork was an important factor in the project's eventual success. Not teamwork that
precludes individual expression, for in the creative process the uniqueness of each individual is
badly needed. In technical communities, however, the team gives an individual's work its bedrock
value as the complexity of the system is such that a single piece holds little meaning outside the
whole.
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Interactive dynamic learning

Trial-and-error / emergent rules
The issues of trial-and-error and emergence of rules are not deeply discussed in this case study.
A few clues are given, however, to learning adherence to rules.
At Microsoft, programmers mostly learn by doing, i.e. by discovering how to handle a problem or
by learning from more experienced programmers. There are no formal training programmes or
rules and regulations, as these become too easily outdated in the fast-changing software

industry.
For teams and individual programmers to be able to work in parallel, they have to adhere to a few
interaction rules. Examples are: programmers have to synchronise designs and resolve

(programme code) conflicts with other programmers on a frequent basis; when programmers
deliver their pieces of code they have to do so at a particular time in order to make it possible to
create a 'build' (i.e. the putting together of the pieces of code); if a programmer delivers code that
breaks the build, he must fix the defect immediately. Or, as the example in Zachary's book goes:

"When completed, the build had to be 'propagated' across the team. Once in use,
the build might die unexpectedly due to faulty code. When the person whose code
broke the build was identified, there was hell to pay."

Evolution of rules
Clearly discernible in the case study description are the outrageous goals that were set to get rule
discovery started and the ways in which knowledge is propagated through the population.
The goal was outrageous at the beginning as given best practice in software development, it was
inconceivable that such a complex product at a desired quality level could be developed in the
time span which was thought to be necessary. This became more clear as the project went
further ahead, gaining even more complexity, e.g. compatibility demands for DOS, OS/2 and Unix
programmes. the building of a complete graphics interface around the programme core. and the
continual addition of new features as desired by the customers. The project manager, wishing to
limit commitments in order to speed up the completion of the programme, felt that his superiors
and the programme managers x,always wanted more than we could deliver'.

The development team was understaffed by ordinary measures, even counting the dozens of
contractors hired by the team for handling specific jobs. Everyone had more work to do than was
possible in a forty-hour week. At Microsoft, resources were deliberately limited, the policy being 'if
it takes two people to do a job, hire one'. This approach forced team managers, finding
themselves short-handed and busy, to let their people find out solutions by themselves. This
prevents too much management control and stimulates new initiatives by individual employees. It
also helped bottom-line results, by greatly increasing efficiency in this extremely labour-intensive
business.
The outrageousness became even clearer as all the bugs, primarily the 'showstoppers' had to be
fixed for an intermediate release. Every time the team thought the programme was ready for

shipment, another showstopper appeared. Fearing the release would be late, the project
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manager used the metaphor of 'extrusion', or how molten steel can be shaped into a finished

piece of metal by pushing it through a small hole with enormous pressure.
As to proliferation of knowledge, teams retain and spread technical wisdom in much the same
way that preliterate people preserve the folklore of a tribe. In both cases, the wisdom is kept in
people's heads. It is therefore, that NT project management created some sort of 'tribalism' in

shaping the interaction between people. Technical advance is no so rapid that printed matter is
outdated in a stunningly short time. Fields of knowledge are so specialised and change so fast
today that no manuals or text books can reliably describe central practices. Code writers thus
must depend heavily on team-mates for know-how and measures of progress.
In rule evolution, the role of project management was to selectively amplify or restrain the
developments started by the programmers. A stimulating sign for a programmer was when project
management decided to accept as 'dog food' the build containing this programmer's new piece of
code. An example of restrain is given with reference to a discussion among programmers on the
grammatical use of the words 'who' and 'whom'. As this discussion was clearly unproductive in
the final stage of the project, it was immediately stopped by the project manager.

The company as an interactive dynamic system

Characteristics
As to the characteristics of interactive dynamic order, the issue of multiple exchange was
extensively described above. The 'antagonism and stretch' argument, is extensively described by
Zachary. In his book, the concept of process hierarchy is not recognised as such, but still latently
present. The identity/meaning argument is not a subject of this case study.
The stretch situation and the personal goal - business goal antagonism are very poignantly
described in Zachary's book, as it also provides descriptions of employees' private situations. At
times during the project, the pressure got extremely high, forcing people to make long work
hours, causing intense social strain. Due to this, the drive for the preliminar'y release for
applications writers became known as 'death march'. The reason for the pressure was that the
date for the conference on which the release was to be presented, and at which the world's most
important software developing companies had been invited, had been set. Delay or cancellation
was simply impossible.
The same principle went for the final release deadline, as Bill Gates had publicly announced the
release date. At the same time, the preliminary release showed that the programme was still far

from reaching its initial goals: it guzzled computer memory, was too slow and still contained lots

of bugs. The strain was raised even further when an influential computer journal set off serious
doubts about programme performance and the making of the project deadline. With bugs keeping
appearing, blurring into one another, team motivation was slipping fast. It was clear that the
programme needed a final 'performance push', to prevent the risk of it never getting finished.

Project management issued an urgent plea:

'We're almost there, we can't give up now."
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In this phase, motivation was badly needed as people's temptation to quit was growing. The

project manager's message was:

"Everybody has to finish what they have started, if you drop out now, you're
basically shitting on everyone else",

thereby greatly reinforcing group pressure. The final goal, then, was having fixed the most

important bugs before the 'beta' (test version) release. Again, there were classes of bugs:
'showstoppers' were worst, as they forced delay in the release; next came 'priority one' bugs, of
which the sample version still contained several hundreds; less important were the 'priority two'

bugs, that still numbered in thousands. Then, every morning, project management would perform

a 'bug count'. At the planned day of the beta release, the team was still saddled with 45

showstoppers. It took a week to reduce these to zero, enough for the beta release. In the ensuing

weeks, however, the number of discovered bugs again rose sharply.

Management decided to make 'zero-bugs' in a programmer's code into something to be proud of,

creating motivation for the other programmers to fix all their bugs. The symbol representing 'zero-

bug' was a blue polo shirt with the text 'zero-bug club' given to those who made it, in fact creating

organisational heroes.

"The shirts stood as a badge of distinction, those who wore them were and elite,
their celebrity was meant not only to prod people into correcting their coding errors

but to shame the laggards too."

On the other hand, the checking in of an incorrect bug fix cost the responsible programmer a

symbolic $5 penalty.
We recognise the concept of process hierarchy in the relation between the process levels of

programming or testing code and the level of bringing together these pieces of code into a 'build'.

Also the idea of the higher time constant of the process higher in the hierarchy is confirmed as

programmers are writing code all the time while a new build is only made once a day (or once a
week in the beginning of the project).

Interfacing
As becomes clear from descriptions above, a densely connected development team consisting of

specialist programmers is necessary to cope with the increasingly unpredictable demand for new

software products in the market. It is in this notion that we recognise the concept of N/K-
connectivity. Zachary's description pays a lot of attention to the 'equivalencies and pay-off'

argument.
In terms of equivalencies the importance of speed and success for Microsoft was evident, but it

was synchronous with the revaluation of programming staff, as the core of the project, whereas in

the IBM development managers and co-ordinators had become dominant. The role of code
writers and programmers in the Windows NT project with their emotional attachment and

motivation to actively beat IBM, is very prominently described in the book.
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The development of Windows NT clearly meant a revaluation of the code-writing programmers.
The importance of code writing had been downplayed for years, particularly as the computer
industry had long focused on hardware developments. In the past, most hardware developments
made obsolete the operating programmes and applications for the previous hardware generation.
This made the craft of code writing an activity second in rank to the engineering of hardware.
Windows NT was intended to be different. It was to be a 'portable' operating system, designed to
work on most current computer systems and on future generations of hardware. This
development made software the core of computing, thereby greatly raising the status of the
software developers and code-writing programmers. Of course, this kind of role to play in such a
development process greatly enhanced feelings of pride among the code writers.
Every time the team had to deliver a huge performance, e.g. for an intermediate release or a
trade show, the project manager played heavily on people's pride to achieve something great. As
the pressure rose as the project advanced, this feeling of 'not letting go' and 'pride of finishing the
job' was reinforced.
Another element of motivation was peer pressure:

"The most successful people at Microsoft worked long hours. Those who didn't
risked being banned and cut off from the team."

This strained relations with families and other parts of social life, motivating people to 'get it over
with' as fast as possible.
Admittedly, besides playing on the emotional equivalents, Microsoft rewarded its programmers
richly through stock options on the company's shares. With Microsoft's skyrocketing share prices
of that time, the team members could make a fortune. Besides the emotional equivalents, this
greatly helped in reducing the pain of the long work hours and the huge efforts. As in this way
money became overly abundant for some people, it stopped having a motivating effect, and
proved to be only a relief for the tension in the end.

Managernent
In a company like Microsoft, involving a lot of creative people, it is important to direct these
people's creativity. Without management, software developers may never ship anything to the
market, because there is always the latest feature to be added or improved on. In fact,
management prevents the organisation of stranding at a local optimum.
Management does this by a) setting vision statements and project milestones (i.e. the overall
project goals), and b) deliberately limiting resources, e.g. the number of people working on a
project and the amount of time allocated to the project, in order to create an outrageous goal.
Programmers and teams then have to commit to the final goal.
Most clearly described by Zachary, are the symbolic and example functions of management. E.g.,
the project manager's action in the final stages was to put up his desk in the room where the build
was made. This provided the right focus as it delivered the programmers two clear messages: 1)
"If he's in the build lab,  I better not check in badly written  pieces of code", and 2) "If he's willing to
sit  in the build  lab,  this guy really wants NT built well". The manager's philosophy was that power
in the group comes from what you accomplish, not from a title or a large office.
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Conclusions

Concluding we may state that the Windows NT case illustrates or confirms a number of the

propositions. Particularly supported are the concept of interactive dynamic order, the
conditions of complementary values and meaningful exchange, the concept of
organisational entropy, the outrageousness needed to induce try-out of new rules, and the
antagonism and stretch argument. Less clear, but latently present are the concepts of
process hierarchy and N/K-connectivity.

More difficult to distil, but implicitly present in this case, is the concept of trial and error and

rule finding and the concepts of recombination and coding of rules as well as the concept
of identity and meaning. Especially during the software development stage, the description
in the book about the team finding a way to work together, and learn the do's and don'ts

with respect to the way they work together towards completion of the software, is an
example of continuous trial and error as well as the transmission of both punishment and
reward throughout the group. Be it, because the whole of the team is standing around your
table because you faulted up printing routines, and hence stopped all of them working, or
at a positive side by being recognised as a member of the 'zero-bugs' club.

Throughout the whole description of the team and team interaction, the notion of being
Microsoft and not IBM, and therefore being different and determined to beat IBM is a clear

expression of identity and meaning in the context of this project.

The description on equivalencies and management of interactive dynamic systems are not
in all cases very clear. As to equivalencies, throughout the book continuous references
made to the importance of the financial reward both in terms of income as well as the value
of stock options. On the other hand the way Zachary describes these financial rewards,

they sound more like compensation for the dissatisfiers of this way of working, whereas the

real motivation on a day to day basis arises from the work itself, the progress which is

being made by the team and one's respective position within the team. Maybe, though the
book is never being written to demonstrate the principles of these thesis, one could
conclude that an adequate share in the ultimate rewards in financial sense or has being a
prerequisite for the satisfiers system to work.

The management as described by Zachary is at times very directive, especially with
respect to goals, limitations, and utility exchange, which often are very strongly shaped by
the project management. On the other hand, with respect to how the work is actually

conducted during the development stage, the way things are working together and interact

collectively and individually, there is hardly any interference from the project management.
The project management seems to be more concerned about creating and maintaining the
interaction mechanisms and pay-off structures in the utility exchange, as well as helping
teams out which get stuck in the process, rather than describing the way they ought to do
the work. Additionally, at least in the development stage, the motherhood dimension (be it
a though mother) is probably stronger present than the fatherhood dimension. This
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however might not be true in the design stage, nor in the stage where the bugs had to be
resolved, which resembles a more conventional way of running software-development
programmes.

8.7 Free market economy as an interactive dynamic system

Introduction

This description of the free market economy illustrates a number of aspects of interactive
dynamic order. It is primarily based on Schotter's (1990) book 'Free Market Economics',
amplified by the dynamics of the economy as can be perceived in the world today. With
this illustration, we do not take a moral stand as to the righteousness of the free market
system, nor will we treat the (theoretical) criticisms the classical free market model has
received in the social sciences. In this case study two additional examples have been
inserted. The first is from the fashion business, the second is based on a case study of the
Italian Prato industrial network structure by Kumar, Van Dissel and Bielli (1996).

The story

In Chapter 2 it is assumed that the different groups of stakeholders increasingly have a
free choice of joining or leaving the company, the company becoming a (temporary)
coalition between these stakeholders' interests. The underlying assumption is that of a free
market economy. Though clearly not present in its purest form, advanced economies (e.g.
North-America, Western Europe, Japan) show large similarities with such an image of free
market economy and also with the image of interactive dynamic systems.

As traditional boundaries)(1 disappear and global interactivity increases, similarities become
even more apparent. Murphy,  in 1996, identified a view of the present societal scenario:

•     This is an age of change and speed;
•     This is an age of global civilisation;
•     Ideas are moving far ahead of behaviour, every action is therefore

finding a philosophical justification almost to the level of licence;
•     Size and technology are development exponentially, impacting society

without corresponding adjustments in social behaviour;
•     Environments are becoming increasingly turbulent;
.     This is an age of masses and democracy;
• Every system is exhibiting severe complexity;
•     Money has acquired an enormous mobility around the globe;
•     The age of information has arrived;
•     There are conflicts of different kinds at several levels;
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•      It is becoming difficult to identify clearly conflicts, and parties to
conflicts, but violence is becoming pervasive;

• Small product basis are causing micro-level disturbances;
• Confrontation, confusion and complexity seem to characterise the

individual's environment;
• Shifting alliances between nations, fast-changing trade relations,

religious, communal and ethic alignment, cutting across boundaries of
nations are very common occurrences;

•     Society has become generally a buyers-market rather than a sellers-
market.

Limitations of current practice
First, in a free market economy, there is no central power that can instruct the players what to do.

Legislation and governmental interference merely define the boundaries of the playing field, but

do not define the play itself, let alone instruct the players how to act. Where governments have
tried to create an economy based on central command and control, as in the Eastern European

economies, this has bitterly failed.
Free market theory states that it is even worse than this: not only will central planning fail, it will

also damage the self-regulating mechanism of the market. If society uses or starts using a non-
individualistic social ethic, i.e. if a 'planner' would maximise some goal that is not emergent form
individual's choices, the efficiency of the market mechanism itself (i.e. the optimisation of the
outcome as emerges from individual's choices) will suffer.

Interactive dynamic order

Order without central control
The free market economy has many elements of a self-organising system. All social action must

be sanctioned by the will of the rational individuals composing society. Under this view, society is
the aggregate of the individuals composing it. This also means that a free market ethic - if it
comes to exist at all - will be an emergent property of the interaction between individuals, it

cannot be imposed by a government or a social planner.
Individualism as viewed e.g. by Hayekn explains the nature, evolution and function of institutions

in terms of the unplanned and unintended action of free individual agents. This contrasts with the

idea of creation or design of institutions by some centrally controlled planner. Or, in Hayek's

words:

"It is the contention that, by tracing the combined effects of individual actions, we
discover that many of the institutions on which human achievements rest have
arisen and are functioning without a designing and directing mind; that, as Adam
Ferguson expressed it, 'nations stumble upon establishments which are indeed
the result of human action but not the result of human design';"
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and

"that the spontaneous collaboration of free men often creates things which are
greater than their individual minds can fully comprehend."

This is closely connected with the invisible hand - laissez faire assumption. It focuses on
individuals, saying that the ability to create social institutions spontaneously and unconsciously
furthers society's aims better than institutions consciously designed by the same people. It is in
the generation of what Hayek call 'spontaneous order', superior in terms of social welfare to any
planned social order, that the free individual is in its place.
To clarify this, we consider the example of the competitive free market as an extremely efficient
information processing device that allows individually scattered bits of local information to be
exchanged at minimal cost in order to co-ordinate social activity efficiently.
Consider the example of the organisation of a tennis tournament with, say, 20 players. Some are
better than others, and each knows roughly how good the others are. In the first round, each
would play three matches, the outcome of these to determine whether the player would go on to
the second round. For the organiser, to plan an optimal playing scheme for this first round,
assuring among others that no players play each other twice, that there is spectator interest in the
games (i.e. not a very weak versus a very strong player), and that all players play the same
number of rounds, means to solve an enormously complicated mathematical problem. There is,
however, another possibility: doing no planning at all and instead just announcing that each
player must find his own three first-round matches. Each player would try to find the easiest three
matches, no player would agree to a match if there was a lesser player who would agree to play
him, and players could refuse to play opponents who were obviously better than they. Since the
matches are arranged voluntarily, players could not argue they were assigned matches that are
too hard, no mismatches will result, and the spectator interest will be maximised.
By trusting the selfish, utility-maximising aims of the players, the organiser could have resolved
the problem relatively effortlessly. Planning would involve the centralisation of all available
information on player qualities at the organiser. This would involve lots of information extraction
and processing. Allowing participants to make their own matches places decision-making power
in the hands of those who have the best information at their disposal. Hence, a better decision is
guaranteed to result at considerably lower cost of planning and organising.
These mechanisms can also be applied to economic and organisational questions as 'which
goods and services should be produced', 'in what quantities should they be produced', 'how
should labour and capital be allocated to produce these various goods', etc. Similarly, planning
these allocation problems would require huge amounts of information collecting and processing

(e.g. by interviewing all agents on their preferences, and aggregating these) and would most
likely lead to sub-optimal outcomes (as there is no one consistent way of aggregating
preferences).
Another good example of such processes is the fashion business. The fashion business,
especially its expression in clothing, does appear to have a number of characteristics suggesting
it to be an interactive dynamic system. Again here, as with the free market economy as a whole,
there is no central authority which issues commands as to what should, or should not, become
fashion. In fact, in fashion, the taste of next year's clothing seems much more an emerging
collective phenomenon where microscopic events appear to emerge from incidents in a network
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of interacting players. The speed at which such phenomenon emerges can only originate from
non-linear propagation (increasing returns) probably driven by group identity and motivations of

participants.  Also the fashion business displays continuous imbalances and for most players has
a large degree of unpredictability, at least, in the short term, with respect to sort and quantities of

goods to be sold.
The fashion business itself is highly interconnected with many aspects of society. Richardson

(1996) in his article on rapid response in fashion apparel describes the industry as follows:

'While such industries as personal computers and consumer electronics are
prominent examples, the fashion apparel industry provides an interesting case of
hyper-competitive behaviour (D'Aveni, 1994)  Fashion apparel makers are
continually jockeying for position with new products and marketing efforts in an
attempt to capture the imagination of customers with styling and image. They
create short-lived differentiation advantages that are easily and rapidly eroded
through imitation and innovative new styles. The fashion apparel business is
characterised by a very short product life, fickle consumer preferences, numerous
competitors, relatively easy entry and exit, and a myriad of manufacturing,
marketing, and retailing alternatives.  In such an environment, competitive
advantage is difficult to create and nearly impossible to sustain."

The example shows that in this arena the competition is shifting due to process innovations

known as 'quick response'.  By use of information technology, leading quick response competitors
have replaced traditional competencies in design and fashion by new capabilities in rapid

learning, communication, and co-ordination. Rather than bet on a few new designs from the
sawiest designers, as used to be the case in fashion, they try out many, quickly imitate others,

and continue to produce only what sells.

A more apt example of parallel processing, rapid proliferation and continuous quest for change

and adaptation is difficult to find. The question is whether consumers drive this behaviour, or
whether central forces drive it. Where does demand emerge? And what happens the moment it

has emerged? We donl know a lot about how demand emerges, but the moment it emerges, it
causes non-linear propagation. The emergence of such avalanches implies that such trends are

not against the wishes of the consumer, because otherwise those very consumers would dampen
the acceleration.
Fashion designers are probably predominantly those who pick up the weak signals of new trends,

very rapidly proliferate these themes and convert them into real products into the market.

Designers are merely the amplifiers of the movement. Helmut Gaus (1992) who has written a

book on fashion, has indicated that fashion has predictable elements but on the very long term

(50 years or more). This may be true, but short-term, in the cycle of seasons when non-linear

propagation and unpredictability prevail, it does not help.
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Organisational entropy
While the free market economy is certainly dynamic and interactive, few people would consider it
as truly chaotic, at least when looking at the more sophisticated markets in the world. It is erratic
and unpredictable, but is not chaotic in the sense that no meaningful coherence between different
parts of the network is maintained.  In fact, especially where companies tend to be more selective
in the supply structure and go for more intense co-operation and strategic alliances, it is maybe
even becoming less chaotic than it was in the past, achieving a higher level of order or a better-
balanced level of organisational entropy.

Conditions
If the individual is to be the sanctified atom of social life from which all social molecules are
constructed, then it becomes necessary to create some calculus that will measure when society
is made better or worse off by a certain policy. In Bentham's words:

"The happiness of the individuals of whom a community is composed, that is, their
pleasure and their security, is the end and the sole end which the legislator ought
to have in view [...]"

If individualism dictates that only the preferences of individuals are allowed to count in social
decisions, then these preferences must be aggregated. E.g., when a decision has to be taken
whether to invest in project A or B. In the classic utilitarian view, individual preference intensities
for the alternatives are simply added up and the largest chosen (i.e. 'the greatest good', but not
necessarily for the 'greatest number').  In the Paretian view, the social choice will be unanimous of
the entire society. E.g., when the total aggregated preference for alternative A is larger than the
total aggregated preference for alternative B, there will be some 'bribe' the voters for alternative A
will be prepared to pay to the voters for alternative B, thereby re-balancing the utilities. Notice that
this calculation only uses information of individual preferences, and that no external ethic or
external planning is involved.

Interactive dynamic learning

Trial-and-error / emergent rules
In the free market economy, preferences of the economic agents are expressed by their
individual biddings for goods and services, for labour and for capital: prices reflect the
preferences of consumers, wages reflect the abilities of employees, profits reflect the capital risk
of the entrepreneurs. The mechanism perfectly regulates type and quantity of goods and services
produced, and the allocation of labour of capital to these. It will automatically shift if allocation is
not in equilibrium.
Entrepreneurs simply guess what people want, produce these good and put them on the market,
adjusting prices to fit actual demand. If they choose to produce a product no one wants, or if they
produce too many products, their price will be low. As a result, their incomes and profits will be
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low, their satisfaction will be low, and some will switch to production of goods with higher

expected profits. Until they do so, the economy will not be in equilibrium.

Evolution of rules
Since prices simply reflect the preferences of consumers, we find the competitive process moving
resources from low profit (low demand, high supply) industries to higher profit (low supply, high

demand) industries, which is exactly what is needed to satisfy preferences of consumers.

The free market as an interactive dynamic system

Characteristics
The characteristics of multiple exchange and antagonism and stretch are clearly present in the
free market system. For process hierarchy and identity this is much less the case.
The free market qualifies as a networked system, with a number of antagonist performance goals
which simultaneously have to be met, and which, in combination, have a truly outrageous
character. Capital suppliers are looking for returns, citizens are looking for quality of life, clients

for value for money in products and services, and employees for perspective and employment.
There is an implicit tension between all of these goals to be achieved simultaneously. However,

apart from incidents where things truly go wrong, on balance we seem to be capable collectively
of achieving an ever higher performance in all of these aspects. The system is characterised by

continual balancing between fighting and co-operation. Companies are always trying to cope with
matters, which both negatively and positively effect them. Any relationship between two

companies is never completely symbiotic. There are coherent, as well as divergent forces; the

fact that they are both present keeps the system evolving and living. In cases where some of
these forces are removed through reduction of competition, cartels etc., it tends in the long run to

destroy rather than sustain the success and competitiveness of that part of the economy, as is
shown, for example, in Michael Porter's  book, The Competitive Advantage of Nations'  (1990).
A good example of a networked organisation or supply chain conglomerate is the small textile

firm industry structure around Prato, Italy. As this structure is extensively described in a case

study by Kumar, Van Dissel and Bielli (1996), we will not go into it in detail. However, a few

highlights of the organisational structure might clarify our points.
The Prato industrial conglomerate exists of approximately 8500 small firms, half of which employ

fewer than 10 people. This conglomerate has proven highly successful, and has been extensively
studied  in the 1980s.  It  has the capability of providing quick response  to the rapidly changing
fashion market, turning out more than 70.000 different materials each year, usually in small

production runs, and showing great flexibility in design and production.
The value chain is made up entirely of independent firms. This means de-verticalisation and

decentralisation of all the major functions of the organisation, from purchasing to individual

production steps, to marketing, each of which is performed by independent firms. Moreover, the
units of production are specialised in only one or two of the different steps of the supply chain,

e.g. sorting, spinning, dyeing, weaving, finishing, etc. This value chain is not at all static: it has

meaning and existence only for the duration of the fulfilment of a specific order. The primary
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catalyst of this network is the unique and traditional role of the typical Pratesian entrepreneur.
This is mostly an entrepreneur without a firm: all he does is obtain orders and distribute work to
the firms in the production process. He does not have formal contractual power, and thus is not
able to exercise formal control over firms that constitute this dynamic value chain.
The co-ordination of the chain is primarily achieved by horizontal communication between the
adjacent parts of the chain and to a much lesser extent by the flow of information to and from the
entrepreneur who 'owns' the order. Thus, the dynamic value chain is almost a self-organising
one, in which production materials and information flow directly from one firm to the next with only
minimal interference or control by the entrepreneur. It is very common for the entrepreneur to
communicate mostly with the first and last actor in the chain, and restrict communication with
others only to track order progress and cases of problems or exceptions. From a straight
economic or functional perspective, this organisation provides economies of scale, the flexibility
to meet highly specialised and variable market demand, and an ability to maximise capacity
utilisation of the system as a whole.

Normally, under market regulation this structure will involve enormous transaction costs due to
uncertainty, specificity of investments and asymmetries of information. Instead of market
regulation, the Prato conglomerate relies on interactive network mechanisms. According to
Kumar, Van Dissel and Bielli, networks are formed by relationships that are cumulative over time,
stable, and long term in nature. These relationships provide the context in which interaction (i.e.
exchange and adaptation) can take place. These relationships depend primarily on trust, as an
informal mode of control governing mutually identified partners. Trust reduces uncertainty
regarding mutual behaviour through a process of self-control, in other words: it reduces
transaction costs.

Concluding, they state that transaction cost theory, depending on the assumption of opportunism
and lack of trust, is insufficient to describe the Pratesian dynamic network, as in the Prato context
transaction costs are much lower than would be predicted from its diffuse and complex structure.
Besides the 'power and politics' of the opportunistic perspective, and besides the (naive) system
rationalist assumption that all actors will automatically ascribe to the same economic goal of
maximising organisational economic efficiency, there is a third perspective. In this perspective,
trust and co-operation exist alongside power and politics and naive rationalism, and collaboration
and co-operation are the key interaction processes.
In the free market economy it is assumed that economic and social agents are rational in that
they are fully aware of their own preferences and capable of making all the calculations to
efficiently pursue their own self-interest. This argument has two components: utility maximisation
and selfishness. The first component states that social and economic agents make decisions that
bring them the greatest satisfaction. The second states that it does not matter to them whether
other agents receive less or more than they do. The selfishness assumption does not deny the
possibility of socially minded behaviour, if only because this behaviour could add to the
satisfaction or utility an agent perceives by acting socially.
This selfishness is supposed to lead to optimal social outcomes. This assumption holds that if
individuals are left alone and allowed to contract voluntarily, the welfare of society will be
enhanced. Any intervention in this process is bound to make things worse. Quoting Adam Smith's
famous lines:
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"It is not from the benevolence of the butcher, the brewer, or the baker, that we
expect our dinner, but form their regard to their own interest. We address
ourselves not to their humanity but to their self-love, and never talk to them of our
own necessities but of their advantages "

Hence, the freedom of individuals to maximise their own interests leads 'as if by an invisible hand'

to an end which was no part of their intention.

Interfacing
The notion of N/K-connectivity is not explicitly present in the free market system. We could

reason, however, that the connectivity balance between e.g. production and consumption is

automatically optimised through the price mechanism.
We know no systematic research of the characteristic of interaction between production and

consumption, apart from McKelvey's example for the portable computer industry, which has been

mentioned in Chapter 7.6. This does indeed suggest that a continuum of complexity be
maintained over the interface between the production and consumption subsystems, in this case
between a network of suppliers and a network of distributors. This notion of interacting

landscapes, creating a search towards the global maximum in the solutions pays for the actual

moment specific needs is underlying the model which describes buying decisions based on

perceived utility in Chapter 9.4.
What is explicitly present, however, is the whole concept of equivalence exchange. As economic

agents exchange utilities, these are by default equivalencies (otherwise there would be no

exchange). While money is the currency for these equivalencies, it is not only money that

provides utility. An important distinction is between process and end-state orientation. End-state

orientation only considers the outcomes of the economic process in terms of money. Process

orientation also considers the economic processes in which this money is exchanged for other

types of utility. In this view, unequal income distribution (an end state) is not a sign of injustice per
se. If the outcome was arrived at voluntarily by the mutual consent of all involved, it can be

justified, since noting individuals enter into voluntarily can be bad for them.
As an example, consider a world in which there are three people, person A, Joe Frazier and

Muhammed Ali. Each person receives $100. Frazier and Ali agree to box each other, charge

person A $50 to attend the fight, and decide to split the proceeds at $30 for Ali and $20 for
Frazier. Person A, who is an avid boxing fan, agrees happily and hands over $50. So, at the end
of the fight, the income distribution is $130 for Ali, $120 for Frazier, and $50 for person A. An
advocate of end-state principles might say this state is unfair, because income is not distributed

equally. However, since the agents voluntarily traded away from the equal income distribution,

each has the right to keep what he earned. The process justifies the outcome. This leaves

government in the position that it should not design societal outcome (which would be against the

choices of the individuals), but rather to establish and keep fair rules of interaction (guiding the

process, and thereby ensuring fair outcome).
In terms of pay-off matrices, Schotter states a number of basic criteria for the well-functioning of
the free market system in a real economy:
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•      The incentives existing in the system should be consistent with the nature of the
social agents functioning in the economy. The system should not rely on agents
behaving in ways or responding to incentives that are unnatural for them. The
free market can be looked upon as a set of rules, specifying allowable and
unallowable actions (e.g. laws against stealing someone else's goods, antitrust
laws, etc.). These rules set up an incentive system, rewarding people for certain
types of actions, and punishing them for others. To be effective, this reward-
punishment system should be consistent with the nature of the agents;

•      The system should conform to the cultural history of the society it is being
imposed on;

-      The economic system must lead to results that agents feel are fair, otherwise
social unrest is bound to exist;

•      The system should be efficient to be considered truly successful (i.e. pay-off
from co-operation should be larger than pay-off from defection).

Management
While a number of aspects in the emergence and evolution of interactive dynamic order are
hence present, the aspect of management control over the network is difficult to see. We assume
that governments in free economies play an important role in defining the boundaries and
adjusting the distribution of wealth, and hence "manage" the equivalencies exchange between the
various parties. Although they do not tend to do so in a co-ordinated central-command way, there
is a fair amount of co-ordination of economic policies, for example within the European Union, as
well as, on a global level, within the G7 on essential points. As management in complex dynamic
systems is not an instructive type of management, but merely one, which controls anxiety, guards
evolution, and promotes connectivity and proliferation, it resembles closely the activities, in
national and international economic policies, of modern governments. It might, therefore, well be
that governments fulfil this role. This thought is supported by the fact, that in cases where there is
a complete absence of government e.g. in Yugoslavia, some parts of Russia or in Africa, market
mechanisms do still develop, but in a way which is much closer to our concept of chaos than the
situation we experience in highly developed Western markets.
The difference with our propositions is that government is considered an emergent property of the
system itself. This assumes that the system itself will sprout orderly behaviour, even as
management/govemment is still absent. This is contrary to our proposition that order will not
emerge by itself. When management (in the form of a government) is present, however, it is
supposed to assume a facilitating role, concordant with our propositions.
The way government and society emerge from these processes closely connects with John
Locke's famous analysis of how the political state (and law) emerges form a 'state of nature'. It is
created at he will of the individuals existing in this state of nature solely to maintain their rights
and property. Hence, the state has no rights of its own, but rather must be the servant of the
individuals that create it.
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Conclusions

Concluding, a true free market system can be considered as a near perfect example of
interactive dynamic order. Also the conditions for networked order to appear become very
clear from the free market example, as does the characteristic of antagonism and stretch
and the notion of equivalencies. Less clear are the notions of organisational entropy,
interactive dynamic learning, process hierarchy, identity and N/K-connectivity. Finally the
notion of management in some respects contradicts our propositions, unless governments
could be seen (partly) in such a role.

8.8 Cross-case conclusions

The case studies as presented above offer a rich base for embedding the principles as
described in Chapters 5 through 7 in an organisational and societal context. While it is not
our aim to provide extensive empirical validation, we think the presented case studies
provide ample illustration as to the occurrence of interactive dynamic order within different
contexts. Furthermore, the case studies illustrate that the conditions under which
interactive dynamic order occurs can indeed be created and maintained and that
organisations applying principles of interactive dynamic order can do so successfully.

The extent, to which the principles as described in Chapters 5 through 7 are confirmed or
illustrated by the case studies, is summarised in the table on the next page. From this
table it becomes clear that the cases described in this chapter do in general confirm the
theoretical aspects of the networked behaviour. Not all aspects are visible and/or relevant
for all cases. The vast majority of cross-checks provide support for our theories, and  no
strong negative negative conclusions with respect to the validity of the theoretical aspects
are coming forward.
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Framework Super- Xerox Educat. Windows Free
market Corp. Institute NT market

Limitations of                               +                 +               0               +                0
current practice

Interactive dynamic order

Order without central control            +                   +                -/+                +                   +

Organisational entropy                 +               0              +              +               0

Conditions                         +            +           +          0/+           +

Interactive dynamic learning                                                  -

Trial-and-error /                               +                   +                 0                0                  0
emergent rules

Evolution of rules 0/+              +              0            0/+              0

The company as an interactive dynamic system

Characteristics:
* Multiple exchange                      +                 +                +               +                 +

* Antagonism and stretch             +                +              +              +               +

* Hierarchy of processes               0                0               +              0/+               0

*  Identity / meaning                         +                  0                0               0/+                0

Interfacing:

* N/K-connectivity            + O/+ 0/+ 0/+          0

* Equivalencies              + 0/+ 0/+ 0/+          +

Management                       +            0           +          0/+          -/+

Legenda to table:
•     + clear positive relation between the proposition and the case study

description;
·      o proposition is not subject of this case study;
•      0/+ proposition is not explicit subject of this case study, but a positive

relation may readily be assumed;
•    -/+ both positive and negative relations between the proposition and

the case study description.
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As to the validity of these case studies: construct validity is ensured (where possible)
by using multiple sources of evidence and reviewing of the draft report by key informants;
internal validity is achieved by matching the pattern as emerges from Chapters 5 through 7
with the patterns emerging from each individual case study; external validity is provided by use
of a replication logic in the case study design (in each case study it is the same set of
propositions that is being tested); finally, reliability is ensured by the availability of a case study
database.

11 .......... This condition limits the possibilities of generalising the process to other shops in the
same supermarket, because of the problems that would occur in guaranteeing the social
equivalents of existing management.

111

.... Required is, of course, that they possess a sense of responsibility for the well-being of
their department and the shop as a whole.

N While external circumstances can never be totally excluded, this shop is certainly not
in a more profitable area than others.

V ..... That is to say, form the perspective of the shop personnel and the higher management
of the supermarket chain. From a customer point of view it was not a disaster scenario. Still,
one of the goals was that the change process should not bring any inconvenience to the
customer. A customer survey indicated that the customers showed no significant
dissatisfaction during those weeks. In the opinion of the shop management the customers
must have experienced some inconvenience, but this was acceptable because of the
enthusiasm and customer orientation of the employees.

V1 ......... This is largely due to the overarching logistics system of the supermarket chain. In this
case the overarching technical system limits possibilities at a lower level (this links up with the
'technical system' criterion Mintzberg (1983) uses in his organisation typology).

Vll ......... It was the same effect of critical mass that in the old situation prevented the manager
form changing the interaction processes, as he had not been able to gain critical mass for his
ideas with higher management.

VIll ........ While some anxiety is needed, it is important to recognise that in this case anxiety did
not come in the form of an immediate threat to the continuity of the business, as is often used
to legitimate far-reaching restructuring measures.

IX ..... In the case of Microsoft. the problem is not as much in product variety, but rather in
unpredictability of markets and customer behaviour.

X .......... Programme managers are described by Zachary as a kind of'messengers from the
market', in fact looking at the programme form the customer's point of view, and giving advice
about which features to put in or keep out. While they had no formal power to force the
programmers into doing something, their informal power was considerable.
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XI

......... E.g. disappearing national boundaries through European Unity, disappearing physicalboundaries through growth of electronic connectivity by means of e.g. internet.

x ......... Quoted by Schotter, 1990.
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9 Mass-Individualised markets

9.1 Introduction

In Chapter 5 we have illustrated interactive dynamic order as an alternative principle
governing the relationship between entities in business processes as well as the underlying
order in complex dynamic systems. In Chapter 8.7. we illustrated the relevance of such
principles for describing the non-linear dynamic characteristics of a free market economy.
In this Chapter we will address the potential impact of such insights on the theory and

practice of marketing.

However, the aim of this and subsequent chapters is not to develop a complete new
marketing theory and tool-set. Our ambition is merely to demonstrate that:

•     The growing heterogeneity (see Chapter 4.1) and increasing
phenomenological unpredictability of customer demand and behaviour
reduce the applicability of linear marketing theories when it comes to
exploiting the value arising from differences between customers;

• Advanced markets indeed show strong signs of underlying (interactive,
dynamic) order and should therefore not be considered random chaotic

systems;
•     This underlying order can be used to shape the interaction between

supplier and customer into an interactive game of equivalence
exchange and rule discovery;

•     This interactivity has consequences for the practise of marketing.

9.2 The limits of conventional marketing
In Maslow's need hierarchy, increases in wealth satisfy a person's
needs at a certain level and make him aware of his needs at higher
levels. When the needs move to luxury and self-expression, the
underlying determinants for buying behaviour become increasingly
emotional and subject to group-interaction. Consequently,
differences and interactivity become the driving force for value
creation. Conventional marketing thinking (based on segmentation
along lines of static characteristics) becomes less and less adequate
when it comes to understanding customer behaviour under such
circumstances. It also becomes inadequate as a basis for the
interaction between the company and its customers.

In Chapter 4.1 the relation between increasing wealth, individualisation  and fragmenting
customer behaviour was illustrated. Gilmore and Pine (1997) state that when mass
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production emerged, the definition of a market changed from a gathering of people for the
sale and purchase of goods at a fixed time and place to an unknown aggregation of
potential customers. In today's dis-aggregating markets the definition is changing again:
customers can no longer be thought of as members of a homogeneous market grouping.

"The  rise  of  mass  customization  in  the  1990s  has  been  both  a  response
to and, with the pioneers' success, the impetus behind the now
commonplace of segments of one: every customer is his or her own
market segment with specific requirements that must be fulfilled. [...] In
fact, the journey does not end with every customer being his or her own
market. The next step, a widespread recognition that multiple markets
reside within individual customers, will tum the entire notion of markets
and customers completely inside out. [...] Indeed, acknowledging that
individual customers constitute multiple markets gives new meaning to
the term market that approximates its original conception: the bringing
together of a customer and provider to fulfil that customer' s unique needs
as they are expressed the present time and under the current
circumstances. Instead of focusing on homogeneous markets and
average offerings, mass customizers have identified the dimensions
along which customers differ in their needs. These points of common
uniqueness reveal where every customer is not the same. It is at these
points that traditional offerings, designed for average requirements,
create customer sacrifice gaps: the difference between a company's
offering and what each customer truly desires."

These observations reveal the limits of our conventional marketing thinking. In the
traditional craftsman-type history of most companies, marketing was almost absent, if only
because natural demand outstripped supply. Marketing and selling were merely processes
of spreading the company's message and then waiting for the customers to buy the
products.

The next stage of the development of marketing was the industrial stage. Fuelled by
Ansoffs strategic theories, that recognises the strategic importance of producUmarket
segmentation, it became necessary to design instruments to meaningfully create customer
groups, to define products or product variations for them, and to maximise the match
between customers' demands and the products made. To a large extent these ideas
shaped current marketing practices. Our current marketing thinking is essentially based on
the thought that markets are predictable and can be segmented into target groups with
distinctive needs. It used to be fairly simple: based on only a few criteria large target
groups could be defined. But in time this has evolved to the use of a seemingly infinite
number of criteria  (like in Geo-Market profiles), with which  we can apply highly refined
segmentation in computer-controlled telemarketing and direct marketing activities :
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Regardless of the degree of refinement, the thought is still central that by means of

collecting criteria, predictions can be made about future buying behaviour. Today, the
practice of marketing still largely boils down to putting red balls in red buckets and blue
balls in blue buckets. There are are more colours nowadays, but we still exploit the
similarities within a certain group of customers.

Everything that does not fit the segment we tend to call erratic and irrational. In fact, we
'blame' the problem on the customer and judged by this traditional framework the
customers are indeed erratic. Often they are unable to articulate their wishes or not

prepared to do so. The predictive quality of market surveys seems to be ever-decreasing.
Without segmentation characteristics being changed, customers apparently buy completely
different products, whether it is beer, consumer electronics or cosmetics. Moreover, it does
not help to confront customers with an ever-increasing pallet of standard products through

endless menu cards or consumer electronics with dazzling features. Rather than loading
the problem onto the customer's shoulders, we will have to search for a deeper meaning,

for an underlying hidden order. As will be explained, the customer is not erratic; he displays
more or less orderly behaviour, which perhaps cannot be explained, but can be observed

and interpreted to a large extent using the insights of complex dynamic systems.

As a consequence market research starts facing its limitations. A simple analogy, already
used in Chapter 7.7, will illustrate this. An American architect, who had been
commissioned to build a block of offices, developed a number of towers with offices, which

he presented to the board of directors. After the normal enthusiastic comments, someone
said: 'But you forgot to design the pavements between the towers.' The architect

responded: '1 did that deliberately, because in a new office environment it is simply not
possible to predict with what frequency, at what time and how people will actually be

walking from one building to another. So I have projected a lawn between the office blocks

and we will have it for a year. Then we can actually see where the pavement should be.'

Conventional marketing thinking would have led to interviewing all occupants of the various

buildings, making segments of groups of people who had to move from one place to
another, and asking them to make projections of their needs in situations which they could

not even think of at that time. Then clever computer algorithms would have worked out the
most logical layout of the paths and a constructor would have been ordered to lay the
pavement. The lawn around the pavement would carry signs saying that it was forbidden to
walk on the lawn. The people who would be marginally uncomfortable with the result of this

engineering exercise would keep walking on the pavement in fear of bureaucratic control,
and the company would be under the impression that every user was happy.

The proposed solution of the architect is derived from a completely different perspective. In
this view there is no way to find out in advance how things will work out, so you have to
offer a rich space of solutions and look at the footprint of reality to decide what is required.
In this example people were encouraged to walk on the lawn rather than forbidden to do
so. Rather than conditioning people in behaviour contrary to their needs (though not
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uncomfortable enough to start protesting) an evolution is allowed to occur. People's
behaviour emerges and paths are laid in the end where they should be. In the traditional
solution only letters of criticism to the management will ever get the paths moved. People
who are accustomed to walking down those paths will never find out what the joys and
benefits of walking down a different path could and would be. They are not encouraged to
experiment.

So, the non-traditional approach creates a lawn and encourages people to walk on it. Once
people are accustomed to walking on the lawn they will probably keep on doing so, no
matter where paths are laid. If, after people have settled down and maybe some
departments have shifted from one building to another, the paths prove to be the wrong
ones, new trails will start developing and right there a new pavement might be laid. At the
same time those sections of pavement which are no longer used, could be removed.

In the same way, if the market is becoming dynamic and non-linear, there is not much
sense in traditional predictive market research. It will yield not the differences in the
market, only the similarities. It will give us little to none information on customer demand for
new products, yet unknown to them. Consequently, Sara Lee, one of the champions of
market research in new product introduction, has now abandoned market research
altogether for some new products:

«Just try it, because the prediction of market research is no better than
the gut feeling as a basis for trial and error."

The concept of a mass-individualised company differs fundamentally from that of
companies in the previous stages, when seen from the marketing angle. The mass-
individualised company does not exploit similarities. In an individualised utility exchange
process, it exploits differences as the basis for value creation. The customer as a
representative of a group is disappearing. As each customer has different needs, her or his
behaviour cannot simply be linked to traditional segmentation criteria as wealth,
demographic signature, etc. Apart from functional aspects, emotional aspects also become
important: in many products we already sell emotions rather than functions. Even for basic
products and services such as clothing, transport and food there will be a relation between
the function and the surrounding emotion. The differences between clients will lead to
different functional and emotional requirements.

9.3 Markets as non-linear dynamic systems
Although on a phenomenological level customer behaviour is
apparently increasingly chaotic, there is evidence that markets can be
characterised in terms of interactive dynamic order. We will explore
three angles of evidence:
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•     Occurrence of positive feedback phenomena (this paragraph);
•      Limited entropy in experienced customer behaviour (Chapter 9.4);
•      Finite dimensionality of the supplier/customer solution topology

(Chapter 9.5).
The first angle comes from published literature, the latter two are
from experimental work as part of our research.

Market behaviour becomes increasingly non-linear. The occurrence of this behaviour is not
new. As early  as  in  the 197Os, Ehrenberg (1972) wrote an impressive  book on repeat
buying theory, in which he described a relationship between market share and repeat-buy
frequency. However, he could not really explain the underlying mechanism. The repeat
buying theory has had an enormous impact on the way we market consumer products.

His basic statement was that the repetitive buying rate of a product, whether it be a
toothbrush or a detergent, was directly proportional to the product's market share. This
meant that once customers had bought the product, the higher the product's market share,
the more likely they were to buy it again. This would result in an increase of market share.
Therefore, once a manufacturer had a certain market share there would be a predictable
number of repeat buys. A rapid building of market share is therefore of prime importance,
as it generates a multiplier by means of repeat buys, even if the first product is given free,
provided the market share grows sufficiently. Consumer advertising has been strongly
influenced by this view ever since. Ehrenberg's problem was that he could not explain the
mechanism, because it cannot be explained from conventional linear marketing thinking.
Only now do we start discovering the underlying mechanism, resulting in positive feedback.

Fader and Schmittlein (1993) elaborated on the notion of repeat buying: the idea that
brands with higher market shares tend to display market advantages over small-share
brands. Building further on Ehrenberg's concept they proved that high market share brands
have three distinct benefits, compared with small-share brands:

•     They have more buyers or a higher market penetration;
• These buyers purchase their brand more often than the buyers of small

brands or their purchase frequency is higher;
•     They show higher level of repeat purchasing, or excess behavioural

loyalty.

Distinguishing between these three effects leads to the prediction that high share brands
tend to have even higher repurchase rates than one might predict on the basis of the
common repeat purchasing model (used among others by Ehrenberg). Fader  and
Schmittlein show that this excess loyalty cannot reasonably be explained by differences in
the emphasis placed by different brands on advertising, promotion or price, nor by the
market responsiveness to these instruments (i.e. increasing or decreasing returns to
scale).  Nor  can the notions of non-stationary choices, inertia and variety seeking  by
customers prove to account for this effect. Apparently, the positive feedback mechanisms
of repeat buying possess an underlying logic that cannot be explained by conventional
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methods. An illustration of this is Fader and Schmittlein's empirical finding that the current         
predictive models for this phenomenon overestimate differences in brand preference
between customers.

There are, however more people who have worked on non-linearity in markets. Hibbert and
Wilkinson (1994) state that non-linearities  are an important feature of marketing  and
economic systems"'. For example, Forrester's work on system dynamics shows that non-
linear phenomena in the form of various kinds of feedback loops are central to behaviour in
complex systems such as marketing systems. Traditionally, complex, random-looking,
behaviour patterns have been explained in terms of random external shocks or inherent
stochastic processes. In some cases, however, such behaviour may be partly caused by
apparent chaos that results from an underlying non-linear system. The problem is to
distinguish between the elements of behaviour which are truly chaotic and those that are
the  result 6f dynamic system behaviour (random shocks and stochastic processes).

More recently Brian Arthur was one of the authors who described positive feedback
mechanisms, e.g. in contagion processes. Also market growth curves (adoption and
diffusion, S-curves) have their origin in a non-linear propagation of information and
standards. This in itself demonstrates already that non-linear behaviour is not identical to
'chaos'.

Brian Arthur, who has been working on the subject of positive feedback mechanisms (or
increasing returns)  in the economy since the 1970's, stresses the growing importance  of
increasing returns in western economies. They have undergone a transformation from
bulk-material manufacturing to more knowledge-based products'v. At the total market level,
non-linearity expresses itself in the form of positive feedback mechanisms. It is not
surprising that these effects appear to become more relevant at higher levels of
sophistication. Brian Arthur:

'lf the duplication costs are high with respect to the original, the dominant
characteristic is decreasing returns.

'

Romer (1995) has analysed the influence of software. Because of software's unique
capacity for simultaneous use by an arbitrarily large number of people, an innovation in
software can have an impact that is felt on a massive scale. Some of the most important
transitions in human history arose from the discovery of new methods for copying, storing
and transmitting software. Examples include the introduction of written language, printing
with moveable type, telecommunications and digital information processing

Besides the efforts of Brian Arthur, also a former colleague of Prigogine, Andd De Palma,
has applied some of the thermodynamic principles to economics : De Palma has been
mainly concerned with models of consumer choice (discrete choice, describing the
behaviour of consumers faced with a variety of mutually exclusive choices, by means of
probability functions), product differentiation (using among others the 'representative
consumer' model), and variety competition (spatial and oligopolistic competition).  De
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Palma's work, however, is much more embedded in neo-classical economics than the work
of Arthur c.s. While the classical laws of decreasing returns, which lead to stability and
equilibria, apply to the 'bulk' economy, knowledge-based economy is bound to the rules of
increasing returns, which lead to instability and disequilibria.

Arthur (1996) argues that a major part of the economy - mainly the fast-growing high-
technology part - is subject to increasing returns. According to Arthur (1988) there are four
generic sources of increasing returns, or positive feedback in the economy:

• Large set-up or fixed costs (leading to falling unit cost as volume
increases);

• Learning effects (product improvement and/or lower costs as sales
volume increases);

• Co-ordination effects (agents 'going along' with other economic agents);
• Adaptive expectations (increased prevalence of the product leads to

further prevalence).

Traditionally we have segmented markets, tried to predict buying behaviour, assumed that
this buying behaviour is reflected in the choices that customers make, evaluated those
choices and if we were wrong we have adjusted our process until it was correct. It is like
adjusting a central heating system at home: we continue adjusting until our theory fits
reality. Something happens in the market that is different from what we are trying to
achieve. Apparently, some of the things which we put into the market create a tension,
transmit signals, become more powerful, and push and reinforce the buying behaviour as
a positive feedback loop. Sometimes we do not seem to get the theory right. Philips and
Sony did not get it right in the videocassette recorder (VCR) business where, at least

according to the experts, the best products have failed.

The history of the video recorder furnishes a simple example of positive feedback. The
VCR market started out with two competing formats that sold at about the same price: VHS
and Beta-max. Each format could realise increasing returns as its market share increased:
large numbers of VHS-recorders would encourage video outlets to stock more pre-
recorded tapes in VHS-format, thereby enhancing the value of owning a VHS-recorder and
inducing more people to buy one. (The same would, of course, be true for Beta-format
players.) In this way, a small gain in market share would improve the competitive position
of one system and help it further increase its lead. Such a market is initially unstable. Both
systems were introduced at about the same time and therefore began with market shares
that were roughly equal; those shares fluctuated quite early because of external
circumstances, 'luck' and corporate manoeuvring. Increasing returns on early gains
eventually tilted the competition towards VHS: it accumulated enough of an advantage to
take virtually the entire VCR market. Yet it would have been impossible at the outset of the
competition to say which system would win, which of the two possible end states would

emerge. Furthermore, if the claim that Beta was technically superior is true, then the
market's choice did not represent the best economic outcome.
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The same positive feedback loop explains why some kids only want jeans with a particular
emblem, e.g. Levis 501. This is only a tiny attribute, but it has become very important as a
symbol. There is no way to predict what the signs will be; some succeed and some fail.
The fashionv  business is, in fact, based largely on such of mechanisms, because fashion
itself is a matter of positive feedback (see also Chapter 8.7). Yet other people might
consider that clothing is not a way of distinctive self-expression, and therefore adhere to
their traditional clothing conventions. In such cases demand might prove very predictable.

Arthur states (1990):
«Besides these propetties we might note other analogies with physical
and biological systems. The market starts out even and symmetric, yet it
ends up asymmetric. There is 'symmetry breaking'. An 'order' or pattern
in market share 'emerges' through initial market 'fluctuations'. The two
technologies compete to occupy one 'niche' and the one that gets ahead
exercises 'competitive exclusion' on its rival. And if one technology is
inherently superior and appeals to a larger propo,tion of purchasers, it is
more likely to persist: it possesses 'selectional advantage'."

Therefore, if there is stability in the network, there are probably attraction functions
(attractors) that govern the behaviour, which actually prevents the structure from exploding.
If there were no attractors, if there was no stability within the system, then phenomena
such as fashion could not exist. Apart from positive feedback forces there must also be
counteracting forces in order to create attractor-like modes of dynamic stability.

Such attractors can be seen as peaks in the solutions topology (see Chapters 5.11 and
7.6-7.7). Through interaction between both customers and suppliers in the market place
better and better solutions will be found in the near infinite solution landscape. The needs
of the market are as it were attracted to the peaks in the solution landscape. In this sense
increasing returns is closely related to the existence of such landscapes.

This is reflected     in the characteristics which Brian Arthur (1988) mentions     as
characteristics of non-linear (increasing returns) economy:

•     Multiple equilibria
different asymptotic market share 'solutions' possible;

•     Possible inefficiencies
the eventual 'solution' does not necessarily generate the best possible
benefit;

• Lock-in
once a 'solution' has been reached, it is difficult to exit from and difficult
to break in for competing solutions;

• Path-dependence
the early history of market share development can determine which
solution prevails.
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All of these characteristics are completely in line with the existence of complex solutions-
topologies as arising from Kauffmans' N/K landscapes (see Chapters 5.11 and 7.7).

The above observations indicate that customer behaviour cannot necessarily be explained
by conventional demand segmentation based on customer-specific criteria. Interaction
takes place underlying that behaviour (otherwise positive feedback could not occur).

In these cases order can be observed (but not explained) at the phenomenological level.

However, there are customer behaviour phenomena which do not surface as apparent
orderly behaviour, while not being chaotic either. We will demonstrate this by observing
customer behaviour in a supermarket, using the insights dynamic complexity and order as
described in Chapters 5 through 7.

9.4 Market order

An equivalence-based interaction model, that enables supplier and
customer to find solutions that yield benefits for both sides, has been
developed for a supermarket situation. Application of this model in
experimental research clearly shows that customer behaviour in this
solution space is not random and shows clear signs of underlying
(complex) order. The set of moment-specific paths, generated by a
large group of (experienced) customers, is magnitudes smaller than
the available options and the size of the customer population, and is
relatively constant in time.

We applied the theoretical framework for interacting networked subsystems described in
Chapters 5 through 7 to the interaction between 5 supermarkets (all belonging to the same
retail-chain) and their respective local markets. With this objective a solution space was
created that divided the shop in a number of distinctive steps in the buying process, each
of them with a number of alternatives. These steps referred to categories of products (e.g.
bread, meat, flowers, cheese, diary, but also included service aspects as method of
payment). For each of these steps a number of alternatives was formulated, thought to
represent a specific retail service characteristic (e.g. fresh or frozen; self-service, serviced
or semi-serviced; ingredients, meal-components or meals). By classifying products in the
matrix so defined (see Figure 9-1) analysing the baskets enabled to reconstruct the path of
the customers through the matrix of options.

For each customer shopping run (the customers were anonymous) over a period of one
week the behaviour represents a path through the matrix. If we consider the supermarket
as a 'basket assembly operation', the path represents the footprint of the customer's

buying moment in a fractal supply chain.
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In order to understand these footprints, recognising that for most customers the actual path
would present some sort of optimal solution arrived at through building experience in the
use of the supermarket, we assumed that the choices marked by the path would represent
the best available solution to the customer given the available choices. Hence the
respective choices carry information about the buying moment.
The model used to describe the (experienced) choice process is drawn in Figure 9-2.

In this model we presume that the customer has a multidimensional expression of utility

(very much along the lines of the utility theory, see Chapter 2.3). Using their accumulated
experience they will make a choice from the available options as to which of the options
will most closely match the utility requirement. Having made the choice, the satisfaction
level  at both satisfier  as  well as dissatisfier aspects (Herzberg  1968) will subsequently
adjust the expectations for the next shopping cycle. In this way, over time experience will
build up an experience landscape for the respective buying moments, as is graphically
indicated (for one specific buying moment) in Figure 9-3.

This learning model is another way of representing the rule-discovery mechanism that lies
beneath organisational learning processes, as demonstrated in Chapter 6.8. The moment-
specific utility expression ('need') is confronted with the experience which has been
accumulated and which suggests possible or attractive THEN's matching the need (IF).
From a 'blank start' with inexperienced customers, gradually a set of IF-THEN rules

develops, which becomes more refined by continuous experimentation and evaluation. In
this way a solution landscape is created that expresses the best available solution for
various needs.

If we combine all customers over all moments, a rich pattern of paths will emerge. If
learning (building experience) takes place, and customer-moments are not truly chaotic, an
originally (if all customers are inexperienced) chaotic pattern of paths will order itself into a
rich variety of paths, each representing the best available fit for the moment (see Figure 9-
4). As the shopping moment is presumed to be constant in terms of required utility, these
paths can be considered the footprint of the respective utility.
Using this method we analysed the paths of about 90.000 shopping visits over the 5
supermarkets in one week. As expected, the number of possible paths is vast; dependent
on particular options per outlet (they ranged from large to small) it varies from about
800,000 to about 5.000.000 possible combinations. If there would be no structure
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Figure 9-4 Self-ordering of paths
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underlying customer behaviour, one would expect all transactions to create a separate
path, randomly using path space. In fact this does not happen.
Typically, the number of paths amounts to roughly 30% of the number of transactions,
which suggests a richness in customer behaviour, but not randomly chaotic. This is further
illustrated by the results per outlet in Figure 9-5.

The results are remarkably similar for all supermarkets in the experiment. Or, expressed in
terms of organisational entropy  (the  sum  of path probabilities): a reasonably low entropy
compared with chaotic behaviour. It also can be shown with cluster analysis that although
order appears to be present, the behaviour cannot be meaningfully segmented at the
transaction level. In other words: customer behaviour in these supermarkets is non-
segmentable, but it is not chaotic.

The patterns have a high dynamic stability, while not being constant.  In time, as could be
verified in time-series of similar experiments, they change gradually. One can see new
patterns developing and old ones disappearing, at an evolutionary rate of change.

Hence, customer buying behaviour is not random, and there appears to be a hidden
underlying order. In order to prove this hidden order, and arrive at an expression of the
complexity of the market behaviour, we further analysed the data.

outlet outlet outlet outlet outlet
A          B          C          D          E

potential
paths

768.000 4.800.000 4.800.000 768.000 768.000

paths 3.422 5.327 5.846 1.707 1.503

transactions 11.016 19All 17.951 5.820 5.283

path per
0,31 0,28 0,33 0,29 0,29transaction

Figure 9-5 Path concentration patterns

9.5 Finite dimensionality
Beneath apparent chaotic customer behaviour is a deeper
(interactive) order. Using complex mathematical tools can prove this
hidden order. The attributes of experienced customers can be
'decoded' from their actual choices of sequential alternatives. It can
be proven that these attributes can be described in a relative small
dimensional space.

The set of paths generated by a large group of customers is much smaller than the number
of available options. Characterising this behaviour as a complex dynamic system implies,
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according to Gell-Mann's definition of complexity, that there is a shorter code describing
the phenomena than the description of the phenomena themselves. One of the ways to
prove that such a shorter code must exist, although not revealing the code itself, is
identifying the dimensional space in which all of the phenomena fit. If this dimensional
space is substantially smaller than that of the universe of possibilities, then this reduction of
dimensions can be considered as a measure of complexity.

To illustrate this, consider a 3-dimensional cube of possible observed events (e.g. the
position of an object in space). If we observe the position of the real objects, and find that
in fact they are all positioned in one plane somewhere in the 3-dimensional space, their
position, by translation and rotation of the cube, can be expressed in two, rather than three,
dimensional numbers. Their position is apparently not random, some form of order exist,
and there is a shorter description of the phenomena than the phenomena themselves.

In Chapter 9.4 we used a relative simple model in which the supermarket was represented
as an interactive solution space with the customer. This space yields approximately 5.6
million possible solutions. If we however 'atomise' the same supermarket at the level of the
individual product ('heavy customers' buy on average approx. 30 products out of the 10000

30        120available products), the solution space has 10.000 = 10 possibilities,    or    120

dimensions.

We analysed the behaviour of some 32.000 baskets in order to determine the customer
paths. In order to calculate the dimensional space of the customers-needs topology, we
presume that:

•     All purchases in one basket represent one shopping moment (e.g. the
customer utility profile during the moment is assumed to be constant);

• Identical paths represent similar (not necessarily identical) utilities;
•     The difference in utility is proportional to the differences in path (the

number of purchases that are different between the paths).

Hence all information is hidden in the overlap of choices. The number of overlaps is an
(inverse) measure for distance between the paths, and with that the distance between the
utilities. If two paths have no overlaps, no information can be derived with respect to the
distance between respective utilities.

Customers who show identical moment-specific behaviour (as indicated by there path) are
assumed to have zero distance between their utilities. In an abstract space this would
create two identical points. Customers who show differences in their behaviour
consequently are at some distance from each other. This distance is assumed to depend in
a  linear way on their difference in paths.  A 100% identity represents a distance  of 0,0.  A
25% difference (or 0,75% identity) represents a distance of 0,25, etc.

We presume that customer utility requirements remain constant throughout one buying
process. Different requirements will in step of our example lead to different choices:
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customer  1 chooses block  1.1 and customer 2 chooses block 1.2. Different moment
specific requirements might also lead though to choosing the same option, as shown in
step 2: customer 1 chooses block 2.1 and so does customer 2, because block 2.2 is too far
away from his utility (see Figure 9-6).

Knowing the distances, and starting with the first path, we put this first in the origin of some
sort of spatial representation. We know the distance from number 2 and we put that
distance on the horizontal axis. For number 3, we know the distance from numbers 1 and
2, that is at the cross-section of 2 circles with the respective distances as radius, and it
might be on either crossing of the two circles. By default we choose the positive one. For
customer number 4, we know the distance to 1, 2, and 3, so we can calculate the exact
position, etc. By repeating this all of the customers can be mapped, in this case in two
dimensions. This analysis could be done in any number of dimensions.

If we look only at the overlaps in this simple two-dimensional expression, once we have
positioned the first two points, we will be able to find all other points in relation to them.
With respect to the original customers, this might be rotated, scales might vary, and it
might be reversed or mirrored. But the relations between the points must be correct.

When two customer-paths show no overlap, the distance cannot be determined. However,
if we combine these customers with customers that do show a relation, the distances
between all customers can be determined. For example, when A and B show only
differences, but distances between A and C and between B and C can be found, the
distance between A and B can be determined anyway.

In this way we can reconstruct the spatial distribution of the original customer needs in two
dimensions, apart from rotation, mirroring and skill factors. Since those customer needs
have shifted, due to the attraction or detraction of the blocks and the choices the
customers had, the customers will never have an ideal choice. They will not end up at one
particular point, but will be scattered around it.

For example, if we have ten possibilities to link point 4 to, and we start with point 1 and 2,
then we can also make a comparison between 1 and 3,1 and 5,1 and 6, etc. There are 90
possibilities if we take two points out of the ten. So we could make 90 estimates for point 4.

choice 1.1

03 choice 2.2                   X  g] «»overlap
client 1

*4  choice 2.1 -4       I
*->EJ  choice  1.2             -/                                    3

client 2
12

-y

Figure 9-6 Distance in spatial dimensions
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If all those estimates end up in roughly the same area, scattered around a certain point,
then we have the right number of dimensions.

The scattering does not necessarily end up in roughly the same area. For example, part of
the estimates may end up round the place where we originally positioned the point; another

part may end up at a completely different place in the plot. In that case the number of
dimensions of the problem is larger than the number of dimensions we are actually using to
resolve it.

If we work with large numbers of customers, the distances cannot be plotted in a two-
dimensional space. As there are too many contradictory estimates, the measurement error
becomes too large. This measurement error can be reduced by increasing the number of
dimensions. At a certain number of dimensions all customers can be correctly positioned,
and the distances between customers are optimal. The minimum number of dimensions
where this is the case is the dimensional space of the solution. In our solution method we
therefore gradually increase the number of dimensions until we find a clustering of the
estimates of customer positions that has a stable residual error.

The above describes the principles of the decoding method. In practice it is not quite so
simple, as the noise in the positioning of points creates divergence rather than
convergence when it comes to estimating the numerical dimensions. However, the problem
can be resolved by applying more refined mathematical techniques, such as the Elastic
Web Theoryvi: The use of such methods (at first to estimate the dimensional space of the
customer code) shows a steadily decreasing error. As the number of dimensions is
stepped up, the error declines until a residual error remains which represents the residual
noise factor. The bending point (see Figure 9-7) reflects the number of dimensions in which
the customer code can be expressed accurately.

Applying this approach to the data from our approx. 32000 baskets, it appears to be
possible to characterise assortment at article level (and customer requirements) in as little
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Figure 9-7 Error index versus number of dimensions
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as  10  dimensions (see Figure  9-8).  In  fact, the 32000 baskets, representing a moment
specific choice in a space of 10120 possible choices, and yielding only 6500 different paths,
are condensed into an 10-digit expression. The reduction from 32000 baskets to only 6500
paths implies that order must be underlying the phenomenological behaviour. When
experimenting with a next run of 32000 baskets, the distance relation between almost all of
the products in the 10-dimensional space remained the same. Therefor it can be concluded
that this 10-dimensional space  is a minimum, but sufficient  set to characterise customer-

VIllmoments and related product-choices
Referring to Gell-Mann's definition of complexity: customers and customer behaviour are
considerably more complex that we have grown to believe, but they are nowhere near as

1
10'"

1 possible combinations

V

 i688  purchases

V

»61 baskets
V

-107 dimensions

Figure 9-8 Dimensional reduction                                                                                                    I

chaotic as might be observed from their apparent behaviour.

The fact that a vast (nearly infinite) solution/needs space can be expressed  in an 10-digit
number indicates that the actual complexity which governs the customer/supplier
interaction is considerably lower than is maximally possible. In other words, the N/K
connectivity (= how many options link with other options) is limited, making effective
learning and use of such complex solution spaces possible.

9.6 Infinite choice

A common answer to unpredictability and heterogeneity is a vast
increase in the diversity of output. However, confronting customers
with an infinite choice leads to impossible search processes. The N/K
complexity is creating a rugged solution landscape, which will require
disproportional (to the need) search energy, and increase the risk of
sub-optimal solutions.

Some industries, in an attempt to further exploit the technological capabilities to create
variety, have already passed the point where variety still seems to serve a purpose for
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customers. This is not because there are too few specific customers for every
manufactured version; the reason is that customers cannot find out how best to match their
needs with the company's product or are not interested in this. We presented already
examples from the insurance and consumer electronics industries, but the above is also
true in the branded products industry. The idea of unlimited differentiation along the
industrial axis seems to be coming to an end.

Fuerderer (1996) states:
"The 'you name it we build it' strategy is indeed a misunderstanding of
mass customization practices and is also contrasted with actual purchase
and option selection behaviour. Experience shows that demand is limited
to a small fraction of all possible car variants which can theoretically be
ordered by the customer."

With regard to mass customization, one thing should be clear, according to Zeleny (1996):
"[...] consumers do not want extensive choice and selection, they do not
want variety and endless options. Consumers want what they want. If I
want ivory-grey paint then the mere fact that the retailer stocks 1.500
other paint colours is of no consolation. I am much better off having my
colours mixed right there, preferably through self-service, according to
producer-furnished mixing recipes and store-provided mixers."

For instance, access tol 86 TV-channels present users with an infinite choice. We could
make it possible for them to create their own individual channel, which in fact already
happens. If we look at the way children watch TV using the remote control device, they
actually assemble their own television channel by zapping to the programme they want to
watch at any given moment. What is more, they seem to be able to watch five programmes
simultaneously.

Now, suppose that someone, somewhere in the system, would know what programmes
users are interested in by recognising the 'footprint' from their actual moment specific
behaviour. In that case the zapping could take place automatically and they would get their

own programme from the total offer of 186 channels.

9.7 Interacting landscapes and dialogue
In fact, the interaction between supplier and customer appears to be a
landscape with limited N/K complexity'X. This enables them to interact
and to further discover, memorise and proliferate knowledge with
which both parties can improve their relationship in a way that is
mutually beneficial. And by doing so they can create the basis for a
coalition of interest which can evolve beyond the current borders of
knowledge and opportunities.
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As indicated, confronting customers with an infinite choice leads nowhere. It is impossible
to pass the consequences of infinity of differences between customers on to the same
customers, whether in terms of delivery time, price or by offering them an infinite choice.
Rather it requires a different choice process, one that is based on interactivity with the
customer. The search process becomes an interactive search for the fitness of interactive
rules, as, for example, in genetic algorithms.

It is up to the supplier to understand on-line and real-time the individual needs and to
translate them into a moment-specific, individual and productive performance. If we want to
understand the customer, we will have to understand the logic of interaction.

Dialogue-based interaction can only be effective if the communication is expressed in the
customer's perception of the world. This means in many cases the creation of a virtual,
interactive environment, enabling the customer to 'experience' ('taste') the producUservice.
The translation into 'supplier' language and specification is an embedded background
function, invisible to the customer.

Pine, Peppers and Rogers (1995) state:

'Customers  [...]do  not want  more  choices.  They want  exactly  what  they
want - when, where, and how they want it [...]."

According to them, managers must abandon their mass-marketing/mass-production view
and assume a mass-customising/one-to-one marketing view. Information technology and
flexible manufacturing systems enable mass customisation, whereas interactive media and
database technology enable one-to-one marketing. This 'twin logic' ties producer and
customer together in a learning relationship: an ongoing connection that becomes smarter
as the two interact with each other.

In such a relationship, in time the customer 'teaches' the company more and more about
his preferences and needs. The more the customer teaches the company, the better it
becomes at supplying him exactly what he wants. Moreover, it will become more difficult
for competitors to move in, because the switching costs for the customer (i.e. starting the
teaching process all over again at the competing company) become higher as the
relationship lasts longer. Or, in other words, these interactive learning processes will
generate greater customer loyalty.
Pine, Peppers and Rogers (1995) provide an example of an information services company.
A new customer's preferences are taken by an 'editorial manager', who enters the
customer's specific request into the information system. This system searches more than
12,000 articles on the customer's criteria every day. Those articles that most likely fit the
customer's information needs, are delivered to him. From that moment, the company asks
the customer every week whether the articles were 'not relevant', 'somewhat relevant' or
'very relevant'. The customer's responses are fed into the system, making it even smarter.
Typically, in the first week, customers judge only 40% to 60% of the articles as somewhat
relevant or very relevant. By the fourth or fifth week, the system has increased those
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ratings to a targeted  80%  to 90%.  Once that level  has been achieved, the rating frequency
is reduced to once a month.

As building such learning relationships is still very costly, it only pays to establish these

relationships with the highest-value customers. The authors argue that in view of the
advances in information technology these costs will go down and more businesses will

start learning relationships with a wider range of customers. Industries that are already ripe
for such a revolution include:

• Complex products or services (i.e. with lots of options and features that
confuse the customer in normal choice processes);

•    'Big ticket' items (such as automobiles);
• digitisable products and services ("anything that can be digitised can be

customised', such as software, music and telecommunication services);
• On-line services (normally offering an information overload, e.g.

electronic shopping, entertainment, news services);
•     Luxury and speciality products (since their customers exhibit complex

individual tastes, e.g. apparel, cosmetics);
• Retailing services (as retailers have the advantage over manufacturers

of being closer to the customers).

Even in the grocery business are there possibilities, as is shown by an example of Peapod

grocery shopping and delivery service (Pine, Peppers and Rogers, 1995). This service's

customers buy a $29,95 software application that enables them to access Peapod's
database through an on-line computer service. They pay a fixed amount of $4,95 per
month for the service and a fixed amount of $5 per order plus 5% of the order amount.

Peapod's back office is connected to the mainframe databases of the supermarkets at
which it shops for its customer, allowing it to provide the supermarkets' assortment and

shelf prices to its customers. Rather than automating the trip to a retail store, as other on-

line providers do, Peapod uses interactive technology to change the shopping experience

altogether. By using an advanced search programme it enables each customer to create

the virtual supermarket that suits him or her best. Customers can request and arrange

items by different criteria, they can create and save shopping lists, etc. Obvious

advantages are that shopping can be done from home or from work. Apart from that,
shopping also becomes more effective (e.g. comparison-shopping improves, there is less

search   time, etc.). Peapod has found that every interaction   with a customer   is   an

opportunity to learn. At the end of a shopping session it asks its customer to rate the

performance on the previous order. The feedback induced the company to institute a

variety of changes and options, such as providing nutritional information, offering an extra-

fast delivery service (at extra cost), etc. Even when orders are delivered, an 'interaction

record' is filled out to track the customer's preferences, which will further enhance the

relationship.

It is interesting to look at the Java versus Windows proposition for software applications
from the point of view of the complexity of the solutions landscape, and its consequences

259



mass-individualisation

Mass-individualised markets

for effective interaction between product-solution-space and customer-needs. The
following table compares the two from this perspective. From this comparison it becomes
clear that Java, from the point of view of mass-individualisation is more promising than the
Windows software concept.

MS Windows Java

Enormous monolithic solution space - too large for Modular solution space
individual

Large K Moderate K

Working towards own solution requires Working towards own solution requires
bringing K down incremental growth of K

Inflexible, efficient Very flexible, less efficient

Takes a lot of time to develop (time buffer) Instantaneously available

Differences between 'closest to optimal' and Taylor-made / customer design
optimal solution (taste buffer) (= not optimal from an engineering

point of view)

Many high but narrow peaks in solution landscape Lower but smooth peaks in solution
landscape: endless variety

Requires large investments, to be paid back by Requires incremental investments, fit
large numbers for small numbers

It can be very difficult to get from one peak to the Easy to have deviations from the peak
other (without the existing system

collapsing)

Radical design Incremental design

Gilmore and Pine (1997) distinguish collaborative, adaptive, cosmetic and transparent
customisation  (see also Chapter  10.4). In collaborative customisation, the customiser
conducts a dialogue with individual customers to help them articulate their needs, to
identify the precise offering that fulfils those needs, and to make customised products for
them. The authors give an example of the Japanese eyewear retailer Paris Miki. This
company developed a special customising design system, with which the customer no
longer has try an endless array of glasses. The system first takes a digital picture of each
customer's face, analyses its attributes as well as a set of statements from the customer
about the desired look, recommends a distinctive lens size and shape, and displays the
lenses on the digital image of the customer's face. Next, customer and optician collaborate
in adjusting the shape and size of the lenses until the customer is pleased with the look. In
a similar way, customers can select the nose bridge, hinges and arms to complete the
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design. Then they receive a photo-quality picture of themselves with the proposed

eyeglasses. Finally, a technician polishes and assembles the eyeglasses in only an hour.
Other examples are available in the form of tailored bikes, cars, etc.

Going back to the building block system described in Chapter 9.4, we can state that the
aim of this process is to provide options. These options provide the degrees of freedom,
which the customer can exercise in his control of the supply chain.

While in these examples the interaction processes have been successfully modelled, a
number of important limitations to most current practices remains:

•     Lack of emotional equivalents in the interaction process;
• One-sided attitudes to the interaction process;
•      The idea that information technology is a sufficient condition for the

modelling of the interaction process.

9.8 Emotional interfaces

Many current experiments heavily concentrate on the technicalities of
the interface with the customer, thereby neglecting the emotional
equivalents.

An example of a search space in which virtually all elements of emotion are absent is

Internet-shopping. Going through Internet to look for information on products on sale differs

radically from finding our way in a Nintendo game. Nintendo offers a world in which we can

experience life in the emotional sense of the word. It creates ambition, danger, sensation,
things that Internet-shopping at this moment hardly offers.

The real world carries emotion and emotions are a strong component in creating
differentiated value. Unless we can find ways of building these emotional elements into the
virtual world, these networks will remain sterile, meaningless, mechanical tools to create

functions, whereas they should become tools that help to create the emotional satisfaction

for which customers are looking.

Many of the first-generation interfaces aim at a forced functionality. Electronic banking and
the first generation of electronic shops reduce the customer to an administrator in a
process, which is set up with the supplier's logic as a starting point. Everyone, who has

ever tried to choose from a list of hundreds, even thousands of articles will confirm this.

In general, interfaces are currently very weak and lack any form of interactivity, especially
where emotions are concerned. There is much to be learned from the Nintendos and
Segas who have managed to create an emotional experience out of electronic interfaces.

Virtual reality is not so much a question of complicated three-dimensional technology, but
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of interactive tension and experience. We only have to watch children storm the levels of
Super Mario to understand this.

9.9 Broadcast mentality

In many cases real interaction (i.e. meaningful exchange) has not yet
started due to a supplier's 'broadcast' mentality

In many industries integrating the final customer into the supply chain has not yet begun.
As soon as we start doing that, we encounter a key problem area that we will call human
interfacing. We ask people who have not been trained in the logic of our supply chain or
are not even interested in it, to start exercising control over the supply chain. This will work
out only if we succeed in projecting the possibilities of that supply chain onto the world as
the customer knows and understands it, not in engineering terms but in terms of the
performance which the customer is looking for.

The broadcast mentality builds brands by creating product awareness associations with the
product. Customers are showered with broadcasting messages, which sometimes leads to
a growing indifference or even dissatisfaction and anger among them. A good example is
direct marketing, based on customer databases. While this makes it possible to focus the
message on a specific customer, it still generates one-way messages only. Instead, the
company should build a dialogue with the customer. Continuous connections with
customers can provide information that classical market research cannot. Complementary
to this, companies can also use information technology and direct interaction to respond to
customers, by creating on-line service experiences for them. McKenna (1995):

'By closing the interactive loop, marketers can establish and maintain a
dynamic brand in a noisy marketplace. [...]."

The brand, in this case, is no longer the static image it was during the age of mass
marketing. Instead, it becomes an ongoing dialogue, the interactive experience of buying
and using the product. This involves:

•     Focusing on real-time customer satisfaction, providing the support, help,
guidance, and information necessary to win customers' loyalty;

• Companies initiating the dialogue by opening themselves to customer
access (i.e. by building interactive links to the marketplace); sustaining it
by involving customers as partners in development and production;

• Being willing to learn how information technology is changing both
customer behaviour and marketing.

McKenna states:

Ynformation and communications technologies have turned homes into
workplaces and both homes and offices into shopping centers or
entertainment, education, financial, and medical centers."
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The space where companies and customers interact is no longer fixed and distinct. This
has lasting consequences for everything we do in the area of marketing. Brand and
formula loyalty is no longer self-evident. Traditional segmentation criteria determine less
and less customers' choices, they differ from one moment to the next. For image marketing
it means that one cannot build on blind loyalty from the customer. The marketer must, on
the one hand, connect to the individual emotion and personal style of living, and on the
other hand really inform the customer about the ambition of the company and nature and

possibilities of their products and services. With that the individual customer needs to build
an internal representation of the corporate image (Gerken, 1994), where interaction with
his current needs adapts and evolves continuously. Such pictures need to be clean and

distinguishable and recognisable under different circumstances. We could say that a brand
has to transform from a statue into a living, interactive personality.

The initiative to derive information increasingly comes from the customers. The chain is
reversed, not only in supply, but also in market communication. Customers are becoming
fed up with the uncalled-for avalanche of information. The customer will increasingly start

looking for information based on his needs, and the communicator thus has to make clear
that his information is specifically aimed at individuals, rather than collectively supplied. In
The Netherlands this development is visible in a television programme called 'Coffee
Time', which offers the possibility to interactively obtain personalised information. It is a
programme about domestic affairs and products. The viewer can dial a telephone number,
which is shown on the screen, to obtain information on the displayed products and their
supplier. As soon as is technically possible for the cable networks, a further step might be
that the viewer can click with a mouse on, for example, the furniture in a soap series, and
obtain information through hypertext-type applications or even link up to a background
shopping application.

9.10 Information technology
Information technology is required to create mass-individualised
interaction processes, although it is not necessarily the only, nor the
most important, carrier for supplier-customer interaction.

McKenna (1995) states that information technology can be used as a tool to cut through
the market chaos and establish binding relationships with customers. These technologies,
such as high-speed communications, computer networks and advanced software

programmes, allow companies to start real-time dialogues with their customers and provide
interactive services. McKenna cites the example of Philips developing a new product in
direct interaction with its customers:

'Providing these customers with the experience of participating in the
design of a product wins their loyalty. Right now, most companies can
provide such experiences directly to only a handful of customers. The
challenge for marketers is to use information technology to create
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similarly binding experiences for hundreds of thousands of customers.  By
doing so, companies can speed up the time it takes for the marketplace
to accept a new product - what I call the time to acceptance - thereby
improving the chances for the product's success."

We have to create the virtual world from the customer's perspective though, not from the
supplier's perspective. That world must be accessible, not only for people who can use
sophisticated, powerful pc's at home or in their dealer's shop, but also for people using
other electronic means as telephones, fax machines, video, and cd's. That virtual world
must also be accessible in a physical way, because no supplier can dictate how customers
will want to create their access to the supply system and exercise control over it.

9.11 Conclusion

In this Chapter we have argued the limitations of a linear concept of the market, and
demonstrated the existence of an underlying ordered structure in customer behaviour, in at
least some contemporary consumer markets. These observations, though, do not make all
current marketing theories and practices obsolete.

For a start, high-level segmentation in primary market segments will continue to underlie
product-market decisions. It is inconceivable that static segmentation criteria will bear no
relation at all to customer behaviour and, for example, that any relationship between luxury
goods and income will prove non-existent. However, within these primary market
segments, for companies that strive for ever finer segmentation, the influence of interactive
dynamic order mechanisms on customer behaviour will become more and more important.
This will reduce the predictability of customer demand based on agent-specific, (semi-)
static characteristics.

Secondly, now that we have concluded that market behaviour is not chaotic, the detection
of underlying order and its nature will enable us in time to respond to customer
requirements at the moment of interaction. Once the demand code of the moment has
been detected, we could well use this understanding to shape and guide our offerings to
meet this demand, provided we can respond within the duration of the buying moment,
while still applying conventional marketing principles.

Thirdly, in principle it is even possible to gain similar insights by interpreting customer
behaviour at the phenomenological level, to the point that each customer moment is
treated as a separate case. Thus, literally every individual buying moment is treated as a
separate market segment. The possibility of decoding the underlying, ordered structure
predominantly means that complexity is greatly reduced. More specifically: we can reduce
a nearly infinite number of possibilities to a space of limited dimension and so exploit the
hidden order. This enables us (as a supplier as well as a customer) to reduce the N/K
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complexity of the interaction surface to a level where we can effectively move towards

global maxima on this solution landscape. Without such reduction of complexity we would
be condemned to a marketing game which would lead to ever-rougher solution

landscapes. This would lead us most probably beyond the point where we can learn

effective rules of co-operation, and we would end up in a random game of trial and error. It
is here where most marketing literature ends. Whilst observing the phenomena described
in this thesis, this literature fails to recognise the benefits of complexity reduction through
use of underlying order. As a result there is a lack of exploitation of the learning
mechanisms in terms of this discovery, and a lack of proliferation of successful rules.

Whereas we work on methods which can expose the underlying order by mathematical

means, other approaches are used to achieve similar objectives, one being the use of
expert systems aimed at capturing and coding the experience of those who have put the
IF/THEN theory successfully into practice. This will enable less experienced staff to apply
'expert' rules in order to achieve a better performance. By default, these expert systems
will only capture existing knowledge that is tacit and not widely spread. Expert systems are
more of a proliferation-, than of an exploration-mechanism. Orchestrating a game beyond
the boundaries of existing knowledge and thus creating a continuous evolution (a learning

game), can only be supported by such an approach if learning is concentrated among
those same experts. We therefore believe that the view, as described in this thesis, indeed

presents a breakthrough approach with regard to future marketing issues that companies
that operate in heterogeneous and unpredictable markets, will be facing.

Finally, our aim in this thesis is not to develop an understanding of customer behaviour
through determining the logic of his demands; we merely wish to observe actual customer
behaviour. We don't want to do this at a phenomenological level; we aim to use the
insights drawn from interactive dynamic order, to transcend the phenomena and study this
behaviour on a much lower level of complexity.

'........... There is a misunderstanding about the word individualism that is becoming
increasingly en vogue. Common opinion is that the natural effect of individualism as a process
is that a market or society will fall completely apart and will become divided into isolated
individuals who only pursue their own goals. That is probably a misconception because we are
not talking about separate individuals, but rather about individuals who interact and develop
coalitions. These may be very unstable and short-lived coalitions, but these individuals
influence each other in certain ways and at certain moments. The evolutions at Internet are a
beautiful illustration of this. Brian Eno has published on the impact on culture and the fact that
people actually assemble their own private culture from various bits and pieces. They are not
isolating themselves but are communicating more with each other, as independent individuals,
rather than being forced to communicate as part of a structure or established network
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"..........This failure becomes visible when taking a closer look at the most important
exponents of contemporary marketing sophistication: database marketing. Building up giant
databases enables us to build a picture of every customer in terms of information and if
desired, make an individual market segment of every customer. This information is supposed
to predict customer behaviour. We have created a customer with a very exotic color plus a
very exotic bucket, and we presume that that exotic color goes into that very exotic bucket.
There is a lot of support for database marketing in current marketing literature.

Blattberg and Deighton (1991) advocate database marketing as a means of interactive
marketing. With database marketing, they reason, companies can keep track of customer
preferences, and tailor advertising and promotions to those needs. It creates individual
relationships, manages markets of one customer, and addresses each relationship in terms of
its stage of development. They continue with stating that while addressable marketing is not
new (mail and telephone have been very important marketing tools for a long time), the cost of
managing the interaction has fallen dramatically through low-cost electronic tools. These make
it possible not only to use customer data as a mailing list but as a'memory' of the customer
relationship: a record of every message and response between the firm and each address.

According to Blattberg and Deighton, this makes it possible to:
- Calculate the lifetime value of a customer or prospect. This lifetime value would be valuable
accounting information, and could also justify investments in database marketing and
marketing campaigns;
- Effectively build and manage dialogues with customers, which can make the marketing
relationship far richer than one-way advertising can;
- Leverage the database for economies of scope. While economies of scale become less and
less possible, the company can exploit the knowledge of customers through database
marketing, using this knowledge in developing new products;
-  Win power back from distribution channels: addressability permits the manufacturer to take
over some functions now performed by the distribution channel;
- Integrate marketing campaigns, e.g. by using the customer response to a first stimulus
(detected by the database) to launch a second stimulus, and so on;
- Improve marketing productivity, by linking expenditures to results for individual customers
and by not missing opportunities in very small market niches.

They acknowledge that these new data sources, while empowering the marketer, seem to be
intimidating and threatening customers. They argue, however, that:
- Privacy comes at a price: better market data makes marketing more efficient. This efficiency
can be passed on to the customer in the form of lower prices, or can lead to launching of
products that would otherwise have never been brought to the market, or that would have
been to expensive in a traditional marketing context;
-  When a company can more precisely target its prime customers, it reduces rather than
increases the number of unwanted commercial intrusions: it eliminates wasteful
miscommunication.
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Bessen (1993) uses this same argument, stating that while advertising channels become more
and more saturated and customers more and more barraged with advertising messages, too
little of this is relevant to any particular customer. Information technology and databases make
it possible to target promotional and marketing activity to ever-smaller market segments, thus
greatly enhancing the effectiveness of these activities. He further states that these customer
information systems, though difficult and expensive to build, can generate a decisive
competitive edge. The growing number of market segments and the simultaneous increase in
available products make conventional marketing much harder. The new information systems
provide marketers with the means to cut through this confusion and sort the most relevant
data from the daily flood. "Precisely because the market demands targeted promotions and
advertising campaigns, companies need extensive customer information systems. And just as
large companies benefited from past economies of scale in production, today's large
marketers are at an advantage. After all, the airlines, tobacco companies and big retailers are
the ones with the resources to invest in the right systems at the right time." Bessen calls this
"the new economies of scale that the best marketing information systems offer." In
accordance, Bessen sees increasing privacy considerations and regulations as an opportunity
for large companies rather than a threat for two reasons:
-  Restrictions to collection and use of personal data will increase the cost of data (e.g. by
having to offer incentives to customers for volunteering information), which will raise the level
of investment needed, thereby setting small or midsize companies at a disadvantage relative
to large companies, and
-  Restrictions on transfer and sharing of personal data will make it more difficult for small
parties to rely on third-party data, which will lead to a sustainable competitive advantage for
large companies with elaborate data systems.

Hagel, Bergsma and Dheer (1996) also state the advantages of database marketing.
Commercial use of the internet makes it possible to integrate customers' network usage data
and construct rich profiles of users' transactions and interests. These profiles can be used to
target advertising campaigns and transaction services. By analysing usage patterns, the firm
can identify and exploit opportunities for cross-selling and bundling products and services
creatively to meet user needs. In this way, they argue, profiles can become a powerful catalyst
of increasing returns. 'When used to raise advertising and transaction revenues, they allow
the company to reduce user fees. Lower fees in turn help to attract the next wave of users,
and user profiles become broader and deeper. This virtuous circle generates dynamic growth."

Database marketing recognises that the differences between individuals are larger and more
meaningful than thought so far. It is however based on the supposition that the characteristics
of individuals can be determined in such a way, at the refined segmentation level, that it will
provide adequate predictions of future buying behaviour. This is, in the long run, both
practically and theoretically not a defendable statement:
- Theoretically: if non-linear effects become more important, addition of large numbers of
segmentation variables cannot express anything meaningful about the future buying behaviour
anymore. As a rough proxy the linear effects may be still apply, but at higher levels of
refinement it is especially the non-linear effects which become more important. The question is
at what point of refinement the criteria do not predict adequately anymore.
- Practically: research into predicting power of database marketing tends to yield very
disappointing results. By way of example, one of the large home delivery companies in The
Netherlands found no more adequate prediction parameters, which would predict buying
behaviour at an individual level, than could be derived from previous much cruder methods. In
another example, a retail bank has discovered that database informations of substantially
more value in support of the supply chain processes than predicting the needs of customers.
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However, many successes claimed from database marketing do not in fact concern the
marketing and sales benefits, but merely use the customer database to better service the
customer and manage supply processes on an individual customer's base. As an example,
Spector in Belgium (mass developer of photographs) claims substantial success from
database marketing. Their whole operation is personalised; millions of customers are kept on
a database. However, by closer inspection, the information is predominantly used for customer
support in the supply chain, not for predicting customer needs.
Because database marketing with its ever finer segmentation criteria does not provide an
answer, we are now beginning to see developments in the direction of neural networks and
genetic algorithms. This might be regarded as the ultimate despair. If we no longer understand
behaviour, let's try to find relations in behaviour. It does not matter that we do not understand
the relations, we assume that if there is a relation between various bits of information and the
behaviour of a particular kind of customer, it will express that a similar kind of behaviour will
happen again. Alas, if we start to exploit differences, there is no reason why that should be the
case. Especially if the emotional and moment-specific aspects of interaction with other people
or situations in the market are becoming very dominant in customer choice and buying
behaviour, there is no way in which databases will predict those events and moments.

"I.......... A nice example of bifurcations and appearance of chaos in economics is given byHibbert and Wilkinson (1994). Consider a marketing model, in which one single brand can
occupy 100% of the market. It can be represented by the following equation:
xt .1 = Xt + (B - xt) Ext
Notice it has basically the same shape as the formula of May's rabbit population (This can be
proved mathematically, see Hibbert and Wilkinson, 1994)

The product of £, being the reponsiveness of the marketing effort per period, and the total size
of the market, B, drive the onset of chaos when 3.57 <1+B E< 4.00. For values below 2.00 it
dies out, at 2.00 exactly a stable equilibrium emerges. As the values increase above 2.00
oscillations start to occur, though still diminishing over time, leading to an equilibrium. At a
value of 3.00, the equilibrium becomes unstable, and a persistent oscillating pattern of
behaviour emerges (i.e. bifurcation). As the value is further increased, oscillations double and
quadruple (i.e. it bifurcates again and again), resulting in a pattern oscillating between 4,8,16
values, etc. At a value of 3.57, chaotic behaviour emerges, persisting until a value of 4.00,
after which the system 'explodes'  (i.e. only positive feedback remains).

In this model, total market size determines the amount of profit and loss resulting at a given
scale, and e indicates the degree of response of marketing effort for a given profit or loss.
Overshooting and undershooting the equilibrium level of marketing effort can occur if
marketing effort responds too much per period, resulting in complex dynamics. This means
that, for a given degree of responsiveness of marketing effort (£), growth in market size over
time may result, ceteris paribus, in a shift from a smooth adjustment of marketing effort to the
changing equilibrium to more complex dynamics and chaos. Alternatively, for a given market
size (B), changes in responsiveness of components of marketing effort to changes in revenues
and costs, resulting for example from changes in marketing strategy, may push a brand into or
out of regimes of complex dynamics.

With traditional linear statistical techniques, such as time-series regression, it is not possibleto distinguish between chaos and randomness. According to Hibbert and Wilkinson (1994),
there are four basic types of methods to detect chaos: return maps, the correlation dimension,
the Lyapunov exponent, and prediction error. A problem for most economic time series,
however, is that these methods require long data series of high quality in order to reliably
identify chaotic behaviour and non-linearity. This point of view is confirmed by Thidtart and
Forgues (1997). In marketing, Hibbert and Wilkinson state, the advent of scanner data has
resulted in rich and reliable time-series data, eminently suitable for this type of analysis.
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nf ......... Positive feedback effects are predominantly present in products with relatively low
duplication costs. As value today becomes more and more linked to immaterial product as-
pects, or as products themselves become immaterial non-linear aspects become more
important.

V .......... See among others Anas, de Palma and Thisse (1993); Anderson and De Palma
(1993); Anderson, De Palma and Nesterov (1995); Anderson, De Palma and Thisse (1988,
1992); De Palma, Lindsey, von Hohenbalken and West (1994).

Vl ......... Not all of the clothing business is 'fashion'. e.g. the market for white shits is quite
stable and predictable.

VII ......... See for an introduction on elastic modeling
http://www.stanford.edu/public/docs/sep72/carlos3/paper_html/nodel.html

VIll ........ The same principles can be applied at assortment-group level to the data as used in
Chapter 9.4. These results confirm the results at article level, but are less impressive. The
number of possible solutions in this case represents 10 dimensions, whereas the actual
customer behaviour can be described in 8. Still however, this represents a reduction of
dimensionally (complexity) of 20%.

IX ...... See also Chapter 7.7, McKelvey.
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10 Networked supply chains

10.1 Introduction

In the previous chapter we addressed the market as a complex dynamic system, displaying
a more orderly underlying structure then could be expected looking at the
phenomenological expression of buying behaviour. The rich solutions space modern
clients are apparently expecting, as well as the lack of predictability of their requirement
within the specificity of the moment, requires a supply chain which is capable of arriving at
a much wider variety of solutions and can be configured under direct control of the client
rather than based on management control as a result of planning information. In this
chapter we will address the principles of such supply chains.

Apart from the reasoning that conventional solutions routinely applied in companies at this
moment fail to address the fundamentals of the problem, a lot of attention in this chapter is
devoted to the mass customisation theorists. The reason for this rather extensive
discussion of mass customisation is that on the one hand, in recognising the signs, the
founders of mass customisation have contributed a lot to the identification and description
of the fundamentals of changes taken place in the market place. Yet on the other hand, in
thinking through the consequences, they fall short in drawing the full conclusions of their
observations.

As these consequences are in current literature taken in a rather piecemeal fashion, we
attempt to bring these views together in a coherent framework, which enables us to
understand the various approaches and when and why they might be relevant.

At the end of the chapter we address the risk, which is inherently present in all networked
systems, of non-linear propagation of disturbances. This phenomenon can cause
networked systems, in this case supply chain systems, to become beyond control and end
in complete chaos. This is an important topic for further research, as this phenomenon
does in practice limit the extent to which the benefits of atomised self-organising supply
chains can be realised.

10.2 Supply chain configuration
As differences between clients become the driving force behind value
creation, and as such differences are emergent, non-linear
phenomena, supply chains cannot be configured based on prediction
and forward planning.
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As stated, in all developed societies there is a growing tendency that individuality in
consumer behaviour manifests itself as an ever-increasing erratic and unpredictable buying
behaviour. Western companies are facing the choice to take this erratic behaviour
seriously and turn it into economic advantage, or else to adjust their cost structure to that
of their competitors from countries with a relatively lower standard of living (mainly from
Eastern Europe and South-East Asia). Maximisation of productivity in the existing industrial

supply and organisation structures is based on a maximum re-use of knowledge and
material assets. They reach their maximal economic potential in a world in which consumer
behaviour can reliably be predicted and large homogeneous batches of the same product
can be manufactured

Industrially organised supply chain processes pose a fundamental problem for the
economics of the individualised part of the chain. As economies of scale are linked to

homogeneous (batch-produced) quantities, the process efficiency will erode under

conditions of complete individualisation. Within the paradigms of industrial organisation,
mass-individualisation will therefore carry prohibitive cost penalties.

In Chapter 4.6 we argued that the industrial way of organising supply chain processes
leads to prohibitive complexity costs under conditions of advanced heterogeneity. Multiple

examples were given of situations in which the impact of these costs on chain productivity
is already very substantial, questioning the fundamentals of the Taylorian structure of such
chains:

• Furniture;
•    Food retail;
• Tailored suits;
•    Food product manufacturing;
• Industrial specialities;
•    Car manufacturing.

All of these examples do not originate from exotic, poorly managed companies who have a
relative backlog in relevant knowledge and investment level. In almost all cases, they
concern market leaders in their own segment. These leaders are (still) financially successful

because their direct competitors in this area are certainly not doing any better (often even
worse) and in many markets they can still charge their ineffectiveness to the client. Yet,
such a cost structure is very vulnerable to competition. Furthermore, due to the ever-
increasing pressure of heterogeneity and unpredictability the problem will only grow, until

the costs of complexity become prohibitive as they can no longer be charged to the client.

10.3 The inadequacy of current solutions
Most solutions that are currently available pass the consequences of
unpredictable heterogeneity on to the customers. This is done by
extending delivery times, by fitting demand with supply through the
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force of assortment rationalisation, or by maintaining excessive
stocks that cause price penalties to the customer. None of these is
acceptable or possible under conditions of infinite heterogeneity. In
practice, the best compromise that can currently be reached, is
limited by the marginal cost of advanced, flexible, production- and
planning/control technology versus the value premium that
individualisation commands in the market.

The consequences of an increasing heterogeneity (through individualisation) and the
decreasing predictability (through erratic behaviour) are currently addressed by means of
intermediate stocks (which keep the batch size in the supply chain intact), prolonged
delivery times ('make-to-order', which is the ultimate predictability), reduction of assortment
variety (which increases batch sizes) and the application of modern technology (which
decreases the marginal costs of heterogeneity). The limitations of these alternative
methods will be discussed below.

Intermediate stocks

A common response to chaotic market behaviour is described by Day (1983). He states
that apparent chaos in markets may result in the evolution of 'un-equilibrium mechanisms'.
These are mechanisms that buffer the effects of unpredictable fluctuations in behaviour
and allow a system to function in conditions of un-equilibrium. They include inventory-
holding intermediaries such as retail stores, banks and financial intermediaries that
regulate the flow of purchasing power, ordering mechanisms with accompanying backlogs
and variable delivery delays, and insurance systems. Hibbert and Wilkinson (1994)
comment that this runs counter to just-in-time systems that seek to reduce buffer stocks.
Such systems would involve closer co-operation among the companies involved.
Furthermore, they argue that this co-operation may reduce the times that the company
over- and undershoots the equilibrium supply levels and may thereby prevent complex      
oscillations and chaos. Absorbing the consequences of heterogeneity by creating
intermediate stocks does not seem to provide an adequate answer to cope with
unpredictable heterogeneity.

Pine, Victor and Boynton (1993) provide an example of a company that set itself the
objective of being able to deliver a custom-built mainframe within a week. It did not achieve
this objective through any mass-customisation technique, but through stocking inventory
for every possible combination that customers could order. The company ended up with
hundreds of millions of dollars in excess inventory.

Similarly many PC manufacturers have in recent years written off heavily on stocks of
finished product and components. These stocks were used to buffer the production system
from consumer demand, as customers who are looking for a PC will not accept a long
delivery time. Ideally they want to take the equipment home immediately and their
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willingness to pay for this service is very low. This unpredictability of consumer behaviour,
coupled with the continuous launch of new products by component manufacturers, makes
stockholding an increasingly risky activity.

Extending delivery times

Lengthy delivery times as a solution for unpredictability is applied e.g. in the car industry,
the furniture and the kitchen industry. Actual delivery times bear no relation to real
production time. This huge difference is the result of having to convert unpredictability into
the planning of an industrial supply chain. In this way industrial supply chain processes can
remain largely untouched and economies of scale can be maintained, at least with regards
to the primary supply costs. In fact, the client's unpredictability is transferred to himself
through the creation of long delivery times, evidence of an inability to create real
responsiveness in industrial supply chains.  If it takes 18 hours to build  a car and transport
throughout Europe takes two days as a maximum, theoretically it should be no problem to
supply a car made to specification within a week. As long as everyone accepts long
delivery times and no other supplier offers a higher response level, there seems to be no
problem. Yet, at the recent (1997) 1AA fair in Frankfurt, the long delivery times were
described as the single most important problem the car industry is facing, even as the
industry is struggling with a substantial over-capacity. However, the manufacturer within
the industry who will be the first able to break this barrier and really resolve the complexity
problem in the supply chain, will gain a very substantial competitive advantage and will
force others to radically reconfigure their current supply processes.

Assortment rationalisation

The most radical solution, which is routinely applied, is rationalising the assortment by
terminating low volume items from the assortment. By removing those parts of the
assortment in the steep part of the complexity cost curve, generally loss making chunks of
volume are eliminated, which improves total profitability.

Fuerderer (1996) says:
'As most world-class car producers have reached a comparable level of
technical sophistication and quality, the cutting edge is the ability to
manage the issues of product variety: what type of variety should be
offered, in which quantities and how can it be produced at least cost."

Yet, if demand is unpredictable, how can the type of variety be determined, let alone the
quantities? Stannack, Osborn and Bachelor (1997) state that as for now approaches that
encourage diversity are not popular within supply chain management. Most attempts to
increase chain co-operation still employ command and control methods, thereby reducing
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the effectiveness of information transfer between entities in the chain, and limiting the
number of possible paths.

Fisher (1997) stresses the importance of adjusting the supply chain to the type of product a
company produces. He argues that for functional products (i.e. long product life cycle, low
contribution margin, low product variety, predictable demand, low stock-out rate) a
physically efficient supply chain is required, while for innovative products (i.e. short product
life cycle, high contribution margin, high product variety, unpredictable demand, high stock-
out rate) a market-responsive supply chain is needed.

A company can react to such sub-optimal situations in two ways: either it makes the
product more functional, or it makes the supply chain more responsive. Procter & Gamble,
for example, has been simplifying many of its product lines, because product varieties in
many grocery categories (e.g. 28 varieties of toothpaste) dazzle the customer.

Fisher:
'Toothpaste  is  a  category  in  which  a  move  [...]from  innovative  to
functional makes sense. .

He continues to state that companies also can make their supply chain more responsive
by:

•     Accepting that uncertainty is inherent in innovative products;
• Continuously striving to reduce uncertainty by (1) finding 'leading

indicators' of demand, (2) using modular design, so that demand for
the components becomes more predictable;

•     Cutting lead times and increasing the supply chain's flexibility;
• Hedging against uncertainty with buffers of inventory or excess

capacity.

Kotha (1995) argues that firms competing in industries undergoing such transformation find
that they are no longer able to compete on the basis of standardised products and services
alone. Moreover, in such environments, being 'world class' in manufacturing is not enough
to sustain competitive advantage. He adds a few important criticisms, however, to the
notion  that mass customisation  is  the only viable strategic option  for the 199Os,  as  Pine
and others propose.

"The general prescription that mass production is not a viable strategy in
many industries is perhaps too extreme an assessment, because
theoretically a firm could pursue a mass customisation strategy in one
segment and a mass production strategy elsewhere."

From his case study at NBIC (National Bicycle Industrial Company, a Japanese bicycle
manufacturer) it becomes clear that mass-customisation need not be framed as an
'either/or' proposition:
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"Many Japanese firms (and some American firms) have shown in practice
that a simultaneous pursuit of both strategies is possible [...]. Moreover,
like the NBIC, many firms contemplating mass customization are likely to
find that their largest source of revenues (and accompanying profits) is
currently derived from exploiting the paradigm of 'mass production'.
Nothing in practice precludes such firms from pursuing mass production
in one segment of the industry and mass customization in another."

However, he adds that when firms pursue both mass production and mass-customisation,
it is prudent for them to adopt the notion of 'factory focus'.
A mismatch between product and supply chain types, Fisher states, is the root cause of the

problems plaguing many supply chains. For instance, a responsive supply chain in a
functional product environment is likely to only add to cost, which cannot be earned back
because of the low contribution margins and low stock-out rates (e.g. a 10% stock-out rate
and 5% of contribution margin mean a contribution loss of 0.5% of sales, a small amount
which does not offset investments). Investments in responsiveness will only pay off in an
innovative product environment (e.g. a 25% stock-out rate and 40% of contribution margin
mean a contribution  loss  of  10% of sales, a large amount which  will be likely to offset

investments). On the other hand, a physically efficient supply chain for an innovative

product will lead to high losses, due to products being out of stock. To illustrate this, Fisher
uses an example of an American car which, taking all options and colours into account,
can be built in 20 million versions. Because of the unresponsiveness of the supply chain - it
takes eight weeks to deliver the desired custom-built model - at any moment the customer
can only choose from about 20 versions  (the ones  in the dealer's showroom).

Yet, it would be a simplification to divide the world into 'commodity' vs. 'specials'. Under
conditions of extreme (heterogeneous) unpredictability, mass manufacturers will
increasingly see their batch quantities shrink. Separating 'commodity' from 'specials' will
create inflexible mass production and expensive specials, reinforcing the paradox of
industrial logic.

In summary, assortment rationalisation not only makes it necessary to keep reviewing the
variety in the assortment critically, it actually puts the world upside down. In a market in
which heterogeneity is the norm, one cannot resolve the complexity problem by the mere
elimination of such heterogeneity '.

Technology shifts

A fourth approach is to shift the complexity border, the bending point of the complexity cost
curve, to the left. That way smaller batches can be manufactured and supplied at cost
parity level. The car industry one been able to reduce the minimal batch size with a factor
10   in ten years' time. These shifts are, however, mostly very technology- (and hence

capital-) intensive. Changing the shape of the curve dramatically in many cases implies a
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complete changeover of supply chain technology, e.g. from printing technology to
electronic publishing in the publishing industry. Less radical and more evolutionary
changes in process technology tend to push the cost level in the tail as a side effect. Not
only does the bulk of the volume incur higher costs, it is a matter of time before a new
complexity border is reached, and the problem will emerge again "

But apart from that, a very substantial part of the complexity costs arise from indirect
activities (planning, co-ordination, ordering etc.) and failure costs (as a result of failing
predictions). This problem is one of order, not one of manufacturing technology.

Kotha (1995) reminds his reader of Hayes and Wheelwright's dynamic framework of
matching a firm's product and market evolution with manufacturing process characteristics.
They argued that a customised product was best produced in a job shop environment,
whereas standard products were best produced in an assembly line mass production
environment. The rationale for this lies mainly in economies of scale due to large capital
investments. A trade-off existed between product variety and product cost, between
efficiency and flexibility. Kotha however argues that advances in manufacturing automation
now facilitate the manufacturing of a variety of products in a connected line flow (i.e. a
mass production environment) and, more important, that product variety can now be
achieved without the accompanying cost penalty.

According to Kotha there are generally three reasons cited for the transformation from
mass production to mass-customisation

•     The emergence of new manufacturing technologies, which changed
the economies of manufacturing and removed the factory as a barrier
to variety and flexibility;

•      The increased pace of technological change and the concomitant
shortening of product life cycles that have led to an increased
proliferation of product varieties;

•      The shifting nature of customer demand for increased product variety,
more features and higher quality in products and services.

In conclusion it can be said that current industrial processes are essentially inadequate for
coping with unpredictable heterogeneity, and that many solutions suggested in literature
will ultimately meet their own limitations. Stockholding is becoming un-affordable from an
economic point of view (at any rate it is very risky), delivery time will have to become
shorter rather than longer (on the penalty of losing demanding customers) and technology
is not only expensive, but adds additional complexity to the underlying processes. The first
two aspects are widely known. In many areas solutions are developed to reduce stocks
(e.g. Efficient Consumer Response in the food sector) and to obtain acceleration in the
supply chain (e.g. time-based management). However, one aspect receives too little
attention: the consequences of the ever-increasing complexity for the costs of direct and
indirect processes in increasingly heterogeous organisations. And in the end here lies the
key to the creation of business processes which can deliver specials at cost parity.
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Although by means of Business Process Redesign unnecessary process interfaces and
integrated supply chains are addressed, such processes touch the effect of unpredictable
heterogeneity only sideways. As long as predictability remains, BPR will achieve important
improvements, but it is especially the increasing unpredictability which leads to
uncontrollable complexity costs. It proves that in practice these costs are not only very
substantial, but cannot be detected from within the existing paradigms, too. It is therefore
worthwhile to focus on this problem, make these costs visible and formulate new principles
to eliminate these costs rather then reduce them. Or worse, charge them to the customer.

10.4 Mass-customisation, postponement and agility
Various views that have been formulated under the headings mass-
customisation and postponement only address part of the supply
chain problems arising from individualisation. Agility comes close to
our concept of mass-individualisation.

The thoughts about customisation stem from the view that demand for variety in the market
is substantially larger than can be supplied by existing industrial supply chains. This notion
is common to all authors on this theme, and discussion concentrates on how (strategically
and operationally) this heterogeneity in the market can be translated to strategy and the
configuration of business processes. It is in this debate that some similarities, as well as
the most important differences, between the respective approaches become visible. In
order to address both, it is useful to summarise the approach to this topic being put forward
in a number of recent publications.

Mass-Customisation

Although not the instigator of the discussion, it is B. Joseph Pine with his book 'Mass
Customization: The New Frontier in Business Composition' (1993) who has raised
international interest in the theme 1". More recently, in co-operation with James H. Gilmore
('The Four Faces of Mass Customization', 1997) he has further developed some thoughts
with respect to the various ways of customisation. In their joint article, Gilmore and Pine
explore cost-effective ways of tailoring products to individual client wishes, in four different
versions (see Figure 10-1).

On the two axes (the product itself and the product presentation), they distinguish between
adaptation to client wishes or not, the combination of which leads to four basic types of
customisation: adaptive, cosmetic, transparent and collaborative.

Adaptive customisation
Neither the product nor the presentation change in a client-specific way. This is a strange but
essential variant of customisation, based on the adaptability of product functionality by the user
(or influenced by the user). Just as pabx's (private telephone exchanges) are manufactured in a
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standard fashion and are programmed at the clients premises (which means that the function is
brought in by software at the user end), we might start thinking of programming the buttons of a
video recorder to client requirements at the moment of sale in the shop, rather than providing all
possible functions in advance in a mass factory. Some companies are experimenting with
electronic music dispatch. This means that we can select the music we buy (on cassette, CD,
etc.) out of a library; it will then be transmiued to us for home recording. Something similar has
been introduced in the car industry by Jaguar. The customer, with the help of his dealer, can
program all sorts of client-specific auxiliary functions at his end; Jaguar prefers this to
standard-fitting the car in the factory, based on some sort of market segment requirement. In this
way a giant box of modules is created in the production process, which enables clients to select
and assemble them, not at the production end, but at the delivery end. Therefore, functional
programming at the outlet level actually tailors the function towards the client's needs; it can be
controlled by the client, without interference with the basic manufacturing process and the
corresponding loss of cost parity.
Adaptive customisation is hardly new; maybe only the number of possible functions has
increased substantially. When we consider television sets, this type of customisation has been
available for generations in the form of programming channels and stations. The increased and
better intelligence in user products turns this into a very powerful instrument for achieving
individualisation without destroying the homogeneous mass characteristics of the supply chain.

The consequences of individualisation, however, are passed on to the client, as many will notice
when the channel distribution on the local cable net is changed.

Cosmetic customisation
The product is not changed, only the presentation (packaging, promotion material, conditions
and/or product name) is adapted to the individual client. From the examples in the

I j       /

change transparent collaborative

1 1
product t- - '      1                                       /

no change adaptive cosmetic

,                                              i

no change change

representation

 M  E   Four approaches to mass customisation (source: Gilmore and Pine, 1997)
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aforementioned article it appears that this mainly addresses customisation in the business-to-
business interface. Here suppliers change the product presentation, based on differences in
distribution channels, but essentially supply the same product. Many examples exist, ranging
from retail brands in the food industry to laser printers and camcorders in the electronics industry.
The presentation under this heading will hardly ever change for a single client or just a few
clients.

Transparent customisation
The product changes client-specifically, but the presentation does not. In fact, because the

presentation does not change, the client is often unaware that the product has been adjusted to
his individual wishes. This mostly happens in cases where the client cannot (or does not want to)
be bothered with the choice process. Examples quoted in the aforementioned article are hotels

which retain the individual preferences of their clients to better serve them in the future, the
chemical characteristics of the soap of Chemstation, and restaurants which know how to
transform the main requests of their regular clients into menu suggestions. The supplier's ability
to obtain knowledge about their clients' preferences, and his skill in translating them to an
adequate composition of the product of service, is paramount in this form of customisation.

Collaborative customisation
This is the individualisation of both product and presentation, what is generally meant with the
word 'customisation'. Tailoring a product to individual needs requires a dialogue with the client,
who is often not a product expert, and therefore hardly able to express his wishes as a list of
requirements to the supplier. The instrumentation of this dialogue (consider video systems which
are used by hairdressers to present the effect of a different haircut, or similar systems which
support the choice of spectacles) leads to individualisation of the presentation. Also, in the

clothing industry (for example Levi's personal  pair), the choice of shoes,  as  well as proprietary
delivery of (sports) bikes, presupposes a coherent change in the presentation and the product. In
fact, the presentation process becomes a definition step in the product creation process.
The vision and exbamples used by Gilmore and Pine, are limited to inter-relation with the client,
and the last (assembly) step in the supply chain process. Even examples that illustrate the
influence the client has on product design concern combinatorial possibilities in the final

assembly. Therefore, examples are limited to the products and services for which the
heterogeneity can be realised by new combinations of components.

Customising customisation

Lampel and Mintzberg ('Customizing Customization', 1996) distinguish the different forms      '
of customisation in another way. Central in their approach is not the interaction with the
client, but how the effects of customisation penetrated the supply chain. Starting with pure
standardisation (industrial mass production), they then formulate a pallet of strategies,
dependent on the depth of penetration, and end with pure customisation (a fully client-

specific supply chain process). See Figure 10-2.
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Lampel and Mintzberg concentrate on the consequences for the supply chain, whereas
Gilmore and Pine explore the way in which the client can express his individuality to the
supplier. Both views can easily be combined. If we accept product presentation as part of
the distribution process to the client, the four versions of Gilmore and Pine are variations
on the last two steps of Lampel and Mintzberg's chain.

The difference is that (although it is not explicitly stated) Lampel and Mintzberg seem to
support the idea that customising in assembly will always be combined with customisation
and distribution. However, this point of view cannot be maintained e.g. in the case of the
hamburger (which they mention themselves as being an example of customised
standardisation), where 'customising' means a choice of mayonnaise, ketchup or mustard.

Many good examples of customisation limit the influence of the individual wish to the
assembly, distribution and presentation aspects: industrially supplied kitchens on demand
built from standard components, cars on demand and mobile telephones from Motorola are
all excellent examples of such chains. Also Benetton's approach (colouring the finished
product in the last stage of the supply chain process, instead of before processing the
garments) is a good example of the consequences of individuality being pushed in the
direction of the market as far as possible.

From our point of view, there are however a few problems with respect to Lampel and
Mintzberg's reasoning. Firstly, as displayed in the examples, the mass character of the
supply chains they mention decreases as customising progresses deeper into the chain.
The Apollo project and the Olympic Games are used as illustrations of pure customisation.
These are though one-offs, not mass production. Even the examples of complex industrial
capital goods reflect more the character of one-time tailored manufacturing on a project
basis than a regular production process. Implicitly the authors detach themselves from

Pure Segmented Customized Tailored Pure
standardisation standardisation standardisation standardisation customisation
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1. . 1  5 ,   Customised customisation (source: Lampel and Mintzberg, 1996)
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mass customisation, as they move from mass to one-off, and with that they leave aside the
cost parity question: how can we achieve individuality without extra cost?

Secondly, they provide their own limitations to individualisation within an industrial process
configuration. From the Toyota (and thereafter the Nissan) example it appears that car
manufacturers were finally facing extra costs which could not be converted into a price
differential, when aimed at products with a maximum level of individualised choices. They
found clients were just not interested in '87 different steering wheels'. Also, in the case of
the insurance branch, the willingness (and ability) of clients to study and understand an
infinite variety of options appears to be very limited. The supplier simply cannot pass the
problem of choice on to the client.

Postponement

Feitzinger and Lee (1997) elaborate on this view of structuring the supply chain for mass
customisation:

.

The key to mass-customising effectively is postponing the task of
differentiating a product for a specific customer until the latest possible
point in the supply network. [...]"

In this view, three organisational design principles together form the basic building blocks
of an effective mass-customisation program:

•     A product should be designed in such a way that it consists of
independent modules that can be assembled into different forms of the
product easily and inexpensively;

• Manufacturing processes should be designed so that they, too, consist
of independent modules that can be moved or rearranged easily to
support different distribution-network designs;

•     The supply network - the positioning of inventory and the location,
number and structure of manufacturing and distribution facilities -
should be designed to provide two capabilities. Firstly, it must be able
to supply the basic product to the facilities performing the
customisation in a cost-effective manner. Secondly, it must have the
flexibility and the responsiveness to take individual customers' orders
and deliver the finished, customised goods quickly.

In his article on customisation, Zeleny (1996) concludes that virtually all products can be
customised. That includes products typically viewed as commodities, such as milk and
dairy products. Zeleny:

'Consider the flavours: hours of runs of blueberry production, followed by
the runs of strawberry,  peach,  and all other flavors. Then days of storing,
reftigerating, promoting, stretching the 'shelf life', etc.
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Why not insert flavours at the point of consumption - letting the customer
customise? This is called point-of-delivery customization."

It could be interpreted as the ultimate level of postponement.

Postponement, however, is not always the right response. A good example of this is the
Levi's personal pair (see Chapter 4.3). Made-to-measure has none or very little impact at
the sewing atelier (the assembly stage of the process), but all the more at the cutting
phase of the denim parts. Other examples of the complexity working far back into the
supply chain, are cars with a variable wheelbase, and kitchens with non-standard measure.
But also for a supermarket individualisation works way back into the supply chain.
Formulated in a different way, the less the penetration depth of individualisation in the
supply chain process, the less the consequences are for the existing processes, and the
easier individualisation can be achieved in an economic way.

Whereas Lampel and Mintzberg concentrate on the penetration of individualisation effects
in the supply chain, the mass element decreases rapidly with deeper penetration.
Increasingly, relevance is limited to a project-based, one-to-one relationship in the pure
customisation form; no specialities without extra cost. Gilmore and Pine do orient
themselves to the mass dimension of customisation, but they limit the variations in
products and presentation to those products and services of which the total variety can be
achieved in the end (with assembly, distribution and/or presentation). In other words, they
deal only with those products which demand only modularity on the component level. In
situations where this modularity is not sufficient, but modularity on the process level is
required, their vision does not offer any help on how to do this without extra cost.

By limiting the reasoning to the last chains of the supply chain (Gilmore and Pine), or by
accepting that customisation leads to a loss of economies of scale (Lampel and
Mintzberg),the core issue is avoided. Central to this debate is not the question whether the
market is individualising, but how this need can be served without prohibitive extra cost.
These same problems, although from a different starting point, form both the core of the
'agility' and 'mass-individualisation' approaches: the achievement of individualisation
without extra cost throughout the whole chain, from design to use, for consumer products
as well as in business-to-business relations.

Agility and mass-inidivdualisation

An industrial process set-up, characterised by central, planned and prediction-based
control and the utilisation of batched homogeneity to achieve economies of scale, is
fundamentally inadequate to provide specials without extra cost. It is this notion which has
formed the basis of thoughts under the heading 'mass-individualisation' and 'agility'.
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Mass-individualisation is a concept, which emerged in the Netherlands out of creating the
long-term strategic orientation  of the Albert Heijn retail chain. Agility  has come about
through the work of the American lacocia Institute to increase responsiveness to change
and unpredictability in American industry. While the Dutch initiative focuses primarily on
chains for consumer products, the lacocia Institute derives most of its examples from the
business-to-business market. In both cases, however, attention is firmly focused on the far-
reaching consequences (elegantly avoided in the aforementioned articles about
customisation) for the configuration of business processes.

Goldman, Nagel and Preiss in their book 'Agile Competitors and Virtual Organizations'
(1995) define agility as "the capability of operating profitably in a competitive environment
of continually and unpredictably changing customer opportunities". This departs from the
view that the continuous refinement of prediction methods will not provide adequate control

of processes for the future. If prediction no longer works, the emphasis of all business
processes will be put on responsiveness. When all possible client-requirements can be
accommodated instantaneously, nothing needs to be predicted anymore. The authors
consider throughput time (from concept to cash) as the dominant process quality
parameter. Just like Gilmore and Pine in their examples of collaborative customisation,
they consider joint design with the client of essential importance, but do not limit design to
recombination of product and service components.
Kidd (1994), author of the book 'Agile manufacturing, forging new frontiers', formulates it
this way:

"Manufacturing industry may well be on the verge of a major paradigm
shift. This shift is likely to take us away from mass production, way
beyond lean manufacturing, into a world of Agile Manufacturing".

The concept of agile manufacturing builds on developing agile properties, and using these
to create competitive advantages. Among these properties are:

• Rapid response to changes in customer demand and in the market
environment in general;

•     Being able to use and exploit knowledge as a fundamental resource,
e.g. by using technologies to leverage people's skills and knowledge;

•     Making use of virtual corporations: "the synthesis of a number of
enterprises that each have some core skills or competencies which
they bring into a joint venture operation, which is based on using each

partner's facilities and resources";
•     Being able to take advantage of 'windows of opportunities' that appear

in the marketplace;
•     New ways of interacting with customers, giving them access not only

to the products and services, but also to the competencies,
'[...]  so enabling  them  to  use  these  competencies  to  achieve  the  things
that they are seeking"',

•      Deployment of advanced information technologies, e.g. linking
computers across applications, across functions and across
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enterprises (CIM);
•     Development of nimble organisation structures.

Brennan (1994) adds to this that:
'Agile manufacturing is aimed at enabling the production of more highly
customised products, when and where the customer wants them. Thus,
economies of scope, involving the servicing of ever smaller niche markets
even to the level of single customer orders without the high costs
traditionally associated with customised production, represents one of the
key themes of the agile manufacturing paradigm."

He introduces the concept of 'Instantaneous Engineering', a means of enabling customer-
driven manufacturing and a realisation of agile manufacturing. With instantaneous
engineering, the customer can switch from the current situation of choosing a product
among the existing ones in the market, to the luxury of actively participating in product
design, engineering, fabrication and delivery in an immediate manner, by using a
manufacturer-customer computer network.

Although the perspective of the agility thinkers has arisen not from individualisation, but
from the need to deal with unpredictability, in practice both approaches are very close.
Moment-specific individuality of consumer behaviour is one of the most important causes
of unpredictability, and brings about the necessity of creating ultra-fast responsiveness.

Mass-Individualisation

Now we have arrived at the effects of individualisation in the fast moving consumer market.
The core question which has emerged here, at Albert Heijn among others, is how to
accommodate increasing individuality in client needs by continuous improvement of service
quality and specificity, without incurring the costs and inconveniences which would result
from the current process configuration. Ever-expanding choice leads not just to more cost,
but also to loss of accessibility (and with that service quality) for the consumer. In achieving
both cost targets and reliable and consistent quality, the exponentially increasing
complexity of these business processes, based on industrial paradigms, plays a central
role (Van Asseldonk,1995, 1996, 1997; TVA, 1995). As a conclusion of this reasoning the
accommodation of individualised demand in a mass market at no extra cost implies:

•      Changing the orientation of chain control (from push to pull);
• Direct interaction between client and chain process (Point of Sale);
• Planning-less, interactively coupled supply chains;
• Advanced interface-less information logistics;
• Management-extensive network organisations;
•      Networks of strategic alliances between chain players.

A summary of the relationship between the various views is indicated in Figure 10-3.
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Whereas Lampel & Mintzberg concentrate on the penetration of individualisation effects in
the supply chain, the mass element decreases rapidly with deeper penetration.
Increasingly, relevance is limited to a project based, one-to-one relationship in the pure
customisation form; no specialities without extra cost, but specialities at extra cost.
Gilmore & Pine do orient themselves to the mass dimension of customisation, but on the
other hand, limit the variations in products and presentation to those products and services
of which the total variety can be achieved in the end, i.e. assembly, distribution and/or
presentation. In other words, for those products for which modularity on the process level is
required, their vision does not offer any help.

These questions, although from a different starting point, form the core of both the 'agility'
and 'mass individualisation' approaches: the achievement of individualisation without extra
cost throughout the whole chain, from design to use, for consumer products as well as in
business-to-business relations.

10.5 The nature of customisation
Dependent on the nature of customisation three basically different
forms can be distinguished:
•      Customisation above the level of the product composition;
•      Customisation at the level of product composition;
•      Customisation below the level of product composition.
Downstream from the Customer Decision Point (CDP) supply chains
need to be configured as responsive, event-driven sequences of
activities. Two principal problems have to be resolved (dependent on
the category mentioned above):
•     The creation of re-configurable atomised process step nodes;
•     Interactive self-organising chains of process nodes.

The desire to achieve a much deeper penetration of mass-individualisation into the chain
requires modularity at the process level. The supply chain must be broken down into re-

design manu- assembly distri- represen- usage
facturing bution tation

one-off
(1  to 1)

 1111-LampelenMintzberg--i
(Customisation) Gilmore en Pine

mass (Customisation)
Van Asseldonk (Mass-Individuallsation)

Goldman, Nagel en Preiss (Agility)

Figure 10-3 Different views on individualisation in supply chain processes
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combinable chunks or 'atoms' (compare the concept of the fractal supply chain, Warnecke
1993) The word 'atomisation' is particularly relevant in this respect, as an atom is the
smallest chemical particle containing specific material properties. The specific chemical
identity disappears when an atom is broken down into electrons, protons and neutrons.
Subsequently, by connecting atoms in various process steps, an almost infinite variety can
be achieved. This gives rise to the question: where does the energy come from to create
meaningful order in the sequence of atoms, in a purposeful way, throughout the supply
chain? At present, this order is mostly forced from a central control point.

In supply chains, networked characteristics become very visible when the normal flow of
goods is disrupted. 'Improvised' re-routing as a result of e.g. water floods, and ad-hoc fault
repair when deliveries fail, are both examples of the resolving of unexpected situations by
networked systems, as there is no time to create a new structured answer. In a crises, the
crisis team is the core of the networked structure, addressing the origins and resolution of
the crisis.

Figure 10-4 summarises the consequences for customisation, with regard to the necessity
to create fractal supply chain nodes, as well as an interactive self-organising way for linking
these nodes together. The reasons for those changes are predominantly tied to the way in
which customisation, in specific circumstances, can be achieved.

The first is the ability to achieve customisation above the product composition level,
meaning that the product itself need not be changed. In Gilmore and Pine's terminology,
this is equivalent to either adaptive or cosmetic customisation, i.e. merely a change in
representation, not in the product itself. In the Lampel and Mintzberg model this type of
customisation would involve only the distribution step. The whole supply chain can remain
as it is. Fractal (atomised) supply chain nodes do not have to be identified, nor does the

fractal supply Interactive
chain modes self-organisation

5 above product not necessary not necessary
0 composition

:8
IN at product in assembly not necessary
* composition in simple assembly

operations

CM
below product downstream necessary

(g composition from CDP

Figure 10-4 Customisation, fractal structure and interactiveness
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way the interaction between those nodes takes place have to be changed from the
planning and control system which characterises most industrial systems.

The second is the form of tailoring that can be achieved by changing the product
composition by means of modularising product design. In this way it provides an enormous

variety of differently composed products, based on a relatively limited number of modules.
This involves largely what Gilmore and Pine mean by either transparent or collaborative
customisation, i.e. a change in the composition of the product. In Lampel and Mintzberg's
model this involves customising the assembly step. The need to identify fractal supply
chain nodes only covers the assembly processes, which in many cases are placed at one
specific geographical location. Within the assembly operations such supply chain nodes
need to be identified, because they will be physically close together and limited in number.
In principle, however, the complexity of configuration will often still be within the perimeter
of what can be achieved by a traditional, procedural, top-down system. Hence, there is a
point beyond which the processes can no longer be maintained in the standard mass-
industrial way. For example in the car industry, the production of doors can be fully
standardised. They only get specific destination when they are painted in a specific colour,
supplied with or without electric windows, etc. Many of these variations can be
implemented at final assembly. In other words, under these conditions postponement will
be a sensible strategy. If assembly operations become more complex and the number of
permutations increase, it might be necessary to introduce, at least partly, self-organising,
interactive principles in these assembly operations.

The third requires customisation below the level of product composition and therefore at
the process level. Customisation below the level of product composition' is not identical to

'pure customisation' as understood by Lampel and Mintzberg. As stated in Chapter 10.4, in
the examples that Lampel and Mintzberg provide, they in fact reduce this pure
customisation to 'one-off' projects. This is contrary to our aims. In supply chains in which
customisation takes place below the product composition level, self-organising, interactive

principles have to be applied. At that point individualisation works through many steps in
the supply chain process, and linking them up in a meaningful and efficient way is very
soon beyond what can be achieved by a top-down planning and prediction system, both
economically and in terms of complexity.

10.6 Atomic supply chain structures

By breaking down the industrial chain into the smallest meaningful functional process
steps, a limited variety of such functional steps can produce extreme amounts of output
variety, provided they are fully compatible.
The simplest way to try to achieve more variety in the industrial phase of the evolution was
to switch complete production lines from one product to another. These early attempts
resulted in enormous cost and time losses as production chains were reprogrammed and
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refurbished to start building another product. Many attempts have been made to reduce the
downtime of a supply chain when a switch was made from one product to another. At the
moment, technology enables fast-switching manufacturing lines which can switch on-line
between one product and another (see Figure 10-5).

The production line can still only make products in batch mode, can make series of
products of a certain type, or individualised products at considerable cost. It is primarily the
production planning that creates these enormous costs of complexity. Stannack (1997)
provides the example of Deere's plant in Moline, Illinois:

'[...]the variety of customised planting equipment being assembled - 1.6
million  possible  unique  models in  all - made generating  an  optimal
production plan beyond the capacity of any traditional expert system, let
alone human. In the past, untold hours were eaten up in shuffling data to
hammer out weekly manufacturing schedules that rarely came close to
the  production targets W.

We do not want flexibility however, but responsiveness. Not multiple batches, but flow.
Flow means that we can actually switch every combination for every single product. Infinite
variety requires infinite connection possibilities between the building blocks. If we cannot
connect one step to another, the process stops and will not produce the output. Infinite
variety also means that we can follow the case throughout the production chain. In
companies such as Federal Express this concept has already been well developed. Given
the infinite variety of paths the parcel might have to take to get from sender to consignee,
the company needs to know exactly where the parcel is at any moment. If it loses track, it
will never find it again, and it will not be able to give the client any information on where the
package is and where the procedure might have gone wrong.

Networked supply chains, therefore, consist of basic, atomised functions. Any path through
these functions is a different sequence of supply activities. Some of the activities might be
required  all  the  time,  and  some  of them only incidentally (see Figure  10-5).  In a simple
network like this, with 17 nodes and 5 steps, there are 742560 different ways (assuming no
duplication of steps) of manufacturing things (see also Warnecke  1993).  Only in this way
can we keep both simple structures and infinite variety V.

Pine, Victor and Boynton (1993) support this point. While lean production and continuous
improvement strategies focus on tightening the links between the supply processes, mass-
customisation requires a dynamic network of relatively autonomous operating units. 1.e.,
each module of a supply chain is typically a specific process or task. These modules,
which may include outside parties (suppliers, vendors), typically do not interact or come
together in the same sequence every time. Rather, the combination of how and when they
interact to make a product or provide a service, is constantly changing in response to what
each customer wants and needs. Management's task is primarily to facilitate this coming
together and linking of the process modules. 'The key to success", the authors state, 'is
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designing a linkage system that can bring together whatever modules are necessary -
.

instantly, costlessly, seamlessly, and frictionlessly.

In practice, to achieve mass-individualisation, managers first need to turn their processes
into modules. Secondly, they need to create an architecture for linking them. The co-
ordination of the overall dynamic network is even in modern supply chains often mistakenly
centralised, while each module retains operational authority for its particular process.
Compensation for each module is based on the uniqueness and value of the contribution it
makes towards manufacturing the product. In a mass-individualised context, however,
central co-ordination of the production network will not be possible, for it will lead to a
burden of co-ordination costs. Therefore, the network needs to become self-organising.
The only solution to combine high levels of heterogeneity with industrial cost-parity is to
atomise the supply-chain process into recombinant nodes, and make these nodes self-

organising, driven by the client requirements.

In a number of examples we can think of highly-tailored supply chains which exist already
or might be created in the future. If we look at a city as one giant supply chain of
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289



mass-individualisation

Networked supply chains

independent shops, a large amount of self-organisation is taking place already. We do not
recognise it as one production system, yet nowadays we are beginning to market cities as
an entity. This manufacturing process is largely self-organising. There is no central
authority that organises it. Some cities seem to be very successful in doing so, others are
not.

The next example is concerns education. Some people may find it strange to regard the
educational process as a supply chain. Yet students have different needs and different
ways of picking up information and knowledge. We design though a middle of the road,
pre-programmed educational system that with much effort produces standard output and
many drop-outs. We might conceive of educational modules which chain up to create a
complete educational package, much more suited to the individuality and background of
the student, thereby creating an adaptive supply chain.

Another example takes us into the world of the insurance industry. It is easier to create an
adaptive supply chain in this industry, since in a sense the product is information. It is
already possible to get tailor-made quotations for mortgages and life insurance, designed
for our specific needs, which are verified and authorised at the very moment we are sitting
at the computer screen. It is highly modularised inside and it is built in such a way as to
bring together all sorts of different modules in the total package, on-line and real-time.

Virtual, electronic shopping is still very cumbersome and is oriented strongly to
functionality, not to the emotions. However, we can see the different functions come
together. At Internet, for example, we can chain together virtually any supply chain for any
combination of products that we desire. However, as has been argued in Chapters 5.11
and 7.7 we do not necessarily aim for maximum connectivity in the fractal structure. There
is a close relation between the complexity of the solution landscape (as governed by the
N/K connectivity) at the supplier's side and the complexity of that landscape at the
customer's side. When these solution landscapes differ substantially, this leads to an
increase of the effort or cost needed to sustain the interaction. This would be the case with
an industrial supply system confronted with heterogeneous and unpredictable markets, but
also with a system capable of providing infinite variety in which customers cannot find their
way. In the first case, it will cause complexity cost at the supplier's side; in the second
case, it will cause search cost at the customer's side.

The same argument would apply for the connectivity between different internal processes
at both the customer's and the supplier's side. When the N/K solution landscape of one
process differs substantially from those of other processes, an imbalance occurs, requiring
an increase in effort and cost to sustain the connectivity. This connectivity, both within and
between organisations and (inter-organisational) entities, is governed to a large extent by
the way information is exchanged between these entities, as will be dealt with in
Chapter 1 1.
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Example

RETAIL SUPPLY CHAIN

One of the most impressive movements towards the kind of supply chain of
which we have been talking, is the transformation which is taking place in the
supply chain of the retailer that was used as an example in the previous
chapter. In the old set-up the supply chain could deliver goods to the shops
anywhere between 3 and more than a month.  It had 26 different streams, each
with its own dedicated ordering and planning system. The whole system, in
terms of its top-down planning, was based on the assumption that trucks had to
drive around fully loaded.

This system produced an efficiency that can be most easily explained by
saying that there were just as many trucks as there were shops. It is quite
conceivable that if every shop would have had its own truck, it could have

brought the goods into its shop on its own, having truck and crew available all

week. This system was clearly not good enough, because it was not responsive
to the dynamics of the business, which are mostly on a daily schedule. Thus,
the assumption made at the outset was that every order had to be delivered to
the shop within 24 hours. In order to be safe, the time goal was set at 18 hours.

So whatever a shop ordered, within 18 hours it was delivered. Given the buffers

in the racks in the shops, it would prevent giving no for an answer to clients.

In the new set-up the number of streams has been reduced from 26 to 2.

The two streams reflect the division between transport of cooled products and
non-cooled transport. The ideal is to bring even those together, but that would

mean surmounting technological problems.
As for the perlormance improvement, the throughput time was a standard 3

days, but some products actually remained in the chain for months. This period
is now reduced to 18 hours, varying from just over 20 hours to 2 hours. The

gain in efficiency compared with a highly-optimised, traditional, logistical

planning can potentially be about 25%. The total stock contained in a supply
chain, which was originally measured in days, is now measured in hours.

In implementing this change, however, it proves to be difficult to achieve
25% because of non-linear transmission of disturbances. All buffers are taken
out and therefore small causes create avalanche effects in the supply chain. At

the moment, the retailer is maintaining sufficient air in the system to damp the
effects of transmission of errors through the system. This is done in the same
way that barriers are placed on a mountainside to prevent avalanches from

becoming too forceful.
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10.7 Networked supply chains

Supply chains have to become networks of self-organising nodes, the process itself being
a path through a sequence of (alternative) nodes. The moment-specific organisation of the
nodes into chains is not provided by central planning, but rather by local intelligence and
'intelligent' goods. This way complexity becomes embedded in the process (through
interactive rules), instead of being built around the process. Simple, recursive IF/THEN
rules, to be applied by the nodes, can provide elegant solutions to extremely complex
problems.

As Kelly (1994) points out, technological systems like modern organisations achieve
complexity by creating multiple layers of simplicity.

'The only way to make a complex system that works, is to begin with a
simple system that works (...). Complexity is then created by assembling
it incrementally from simple modules that can operate independently."

Let us turn again to the cross-road/roundabout example: the difference between a
crossroad and a roundabout is the way in which processes are controlled. In the crossroad
example we add ever more control complexity in an attempt to adapt a basically unfit
process to the complication of the heterogeneity and unpredictability. We build, as it were,
the complexity around the process. In the roundabout example, the complexity is caught in
the process itself. Because of the continuous interactivity, the total complexity of the
process is built from a collection of simple interactive local processes. In other words,
complexity is conceived as 'recursive simplicity'. This is the key to a breakthrough of
complexity as a consequence of heterogeneity and unpredictability in business processes.
Just as the complex structure of an ant colony finds its origin in infinite repetition of a few
simple interactive rules, business processes can perform very complex tasks while being
built up from coupled simple processes.

Attractive and appealing as the example of the roundabout may be as a metaphor for
organising supply chain processes, only a few examples exist as yet when it comes to
applying such principles to real supply chain processes. However, a number of (admittedly
still very simple) examples can be mentioned. The first one is the New York taxi system. In
the old days the taxi centre despatched requests for transport to specific drivers, based on
the proximity of a specific taxi driver to the pick-up point, and in addition, rules of fairness.
Regularly, however, mistakes were made or taxi drivers were, for whatever reason, not
interested in the job. As result the taxi was not where it was supposed to be. As a
consequence, the client would call again, complaining that no taxi had shown up. At some
stage, the despatching system was changed. Rather than despatching jobs as an order,
available jobs are now being broadcasted on a taxi radio network, and taxi drivers respond
voluntarily to these requests. The result is very interesting. The new system raised the
quality of service provision, as taxi drivers volunteering for the job will normally do the pick-
up. Moreover, the broadcast information tells taxi drivers cruising in a quiet area, in what
part of the city there will probably be clients. As a consequence, the fleet of taxis will,
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without any prior planning and control, move almost automatically with the density of jobs
available.

Another strikingly simple example is the problem that was described in one of the Dutch

newspapers some months ago. Readers were given a puzzle about a newspaper delivery
problem that was situated in New York City, and were asked to come up with solutions.

The question was to find the best route from the despatching point, servicing all newspaper
subscribers  (in  this case there were  80),  who were randomly distributed  over the rectangle
of streets of New York City. In fact, readers had to identify three routes and sum these up;
the winner would be the reader who would arrive at the shortest route (provided he would
include the route descriptions as well). This problem resembles the well-known travelling
salesman problem, in which one has to find the shortest route for a sales man along a
number of stops on a commercial trip. Mathematicians have proven that above a certain
level of points there is no analytical solution for this problem. Simply trying all possibilities
is inconceivable, as 80 stop points mean 80! possibilities. Even with the use of fast
computers it would take forever to find out the best route.

The puzzle challenged us to find out whether this kind of complex supply chain question
could be resolved by simple recursive rules v'. In the end we came up with the following

solution: starting at the despatch point we randomly pick a first delivery point and draw a
line between the despatch point and that delivery point. Subsequently, we pick the second

delivery point randomly and consider whether it would be logical to add this point in
between the despatch point and the first delivery point, or to put it at the end of the stretch.

Then we pick a random third point and consider whether it would be advantageous to put it
between the despatch point and the first point, between the first and the second point, or
after the second point. We then keep applying this rule until all 80 stops are catered for.

The results were striking. Not only will every solution be remarkably close to the shortest
route (in round figures: about any solution generated this way will have a length below

6,000 length units, whereas the theoretical minimum solution is around 4,000 length units

and the theoretical maximum solution will be roughly 400,000). By memorising the best
solution so far, normally solutions below 5,000 length units will be found within ten tries. If a

computer is used, the algorithm works very fast. Ten runs can easily be made in a matter
of seconds.

This is not just an excellent example of how recursive simplicity can attack complex supply

chain problems, it also tells something different. Imagine a newspaper boy who is taking
over the newspaper route from a friend. He will probably walk the route with his friend
once; the next day he will follow the route as given. But what if new subscribers must be
inserted? He will consider where they would be best put in the existing route. Indeed, just
as the algorithm works, as described before. Seen from this point of view, the algorithm
only mimics the natural evolution a newspaper boy would follow in the course of the
development of his route and adaptation to changing circumstances. This might be quite
different from the way in which a professional route planner at the newspaper headquarters
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would define the routes. He would most probably adopt an engineering approach, trying to
find mathematical or planning rules which enable him to design the best route along the
known points. But, like we said before, mathematicians have proved that this problem
cannot be solved in an analytical way if a certain number of points is exceeded.

From a perspective of self-organising supply chain structures, the discussion on the future
of computing is also of interest. Whereas the PC (Microsoft-Intel) approach offers us ever-
larger software packages containing all functionality we might possibly want, requiring (as
Oracle's  chairman  stated) "1.5 million lines of code to print an address on an envelope",
web computing starts from a completely different concept  (see also Chapter 9.7). It makes
available software building blocks as required by the user, and installs these entities as
'nodes' in the client's 'supply chain' (the programme). Hence, driven by client requirements,
this software will self-organise, and configure the combination of subsequent functional
nodes required. It will adapt and modify itself to the client requirements, beyond the range
of currently installed functionality. In other words, while Microsoft tries to cope with
unpredictable requirements by creating a huge 'stock' of all functions the user could
possibly want, web computing shows all the signs of self-organising re-configurability. One
could argue that stocking software functions is not expensive, but the investments required
in computer power, memory capacity installation and commissioning, maintenance of
applications, staff training and problem solving, accumulate in many companies to costs
that will exceed the price of the software itself.

Another example is telecommunications (Matthews, 1996). As telecommunication systems
have become more extensive and global in character, and have been stretched to carry
data and images besides conventional voice signals, their carrying capacity has come
under severe pressure. The major problem in such networks is to allocate network capacity
dynamically to any particular pathway or route, through the nodes of the network.
Traditionally, this has been done by repeating the following procedure:

•    Each node in the network collects global network information from all
other nodes;

•     Each node then computes the optimal routes through the network for
all destinations from that node;

•     Each node then updates the routing scheme.

This conventional scheme breaks down as the volume of traffic increases, because the
assumption that the network remains static while the nodes are collecting the relevant
information, is violated. A solution to this problem involves treating network nodes as
intelligent entities that make their own optimal routing decisions. This also involves a
continuous three-step procedure, albeit much simpler and with much less information
transmission:

•     Each node seeks information from all adjacent nodes, that advise
whether they wish to transmit a packet of data to that node;

•     The node then computes its future state from this information and
decides whether or not it can receive such packets;
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The node then informs adjacent nodes whether or not they can transmit a packet.
Nodes act at one time as 'input nodes' and at other times as 'output nodes'. Each node is
autonomous, being able to independently collect and process information, thereby
reducing the total data load on the network. Instead of nodes being forced to accept
packets of data in transmission, regardless whether they can cope with them or not (the
latter leading   to a network breakdown), the networked scheme allows for intelligent
operation, in that nodes independently and autonomously make their own assessments as
to whether or not they can accept a packet. However, they are not free in rejecting packets
that they can indeed accept; system integrity calls for their accommodation to the overall
needs of the system. These conditions ensure the network's capacity to adjust intelligently
to different operating conditions; they make it possible to easily extend or contract the
network through addition or deletion of operating nodes. Also, the reliability is enhanced,
because breakdown or overload of individual nodes will not cause the whole network to
collapse.

10.8 Zero throughput time
The key overall process performance parameter is the ratio between
the sum of the processing times over the nodes divided by the total
through-put time from buying event to delivery (e.g. for cars: 3-4
days/3 months).

As argued in Chapter 7.4, two antagonistic performance dimensions govern the learning
process in self-organising chains of nodes. One reflects the client's interest (a measure of
the performance of the process concerned), the other the supplier's interest (a measure of
the cost/sacrifice caused  by the process). Getting information  on ever better combinations
between the two dimensions is the driving force behind the evolution of the process. In
other words, it is not the best compromise that leads towards a better combination, but
rather continuous small steps.

Performance in supply chain systems, the overall quality parameter, is the ratio between
overall processing and delivery times, very much along the line of the agility thinkers. As
we aspire to create self-organising supply chains, delays at the chain level are a result of
either of the following:

• Imperfect connectivity between the nodes;
•     Planning and control processes which require time to provide new

instructions;
• Capacity showing lack of parallelism;
• Batched nature of the process steps.

All these delays reflect the structural limitations of our industrial mass-production structure,
and if we strive towards zero delivery time, all will need to be eliminated from the supply
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chain. Hence, throughput time is an excellent and universal parameter to measure the self-
organising properties of the chain.

With respect to the aspect of zero lead time, many of the current attempts are geared
towards speeding up throughput in the process, thereby creating multiple batch situations
instead of a continuous flow. This means collecting smaller quantities of the product to be
manufactured or supplied within processes. Zero lead time, however, means no overall
planning and scheduling, and at this moment we cannot conceive logistics and
manufacturing systems which can do without.

If we want zero lead time, the supply chain must be without interfaces and without stages
in which products are stacked, waiting to be moved to the next stage. The process must be
'interface-less', both at the physical end of the supply chain and at its information end.
Because if we can provide the goods but are unable to process the information at the same
time, we might find ourselves in the same situation as the Dutch PTT Telecom after its
privatisation: the company can provide the service too fast for the surrounding bureaucracy
to follow.

In other words, the total processing time has to equal the lead time. Again, we give an
example from the car industry. It may easily take three to four months for a new car to be
delivered, while the total processing time will probably not exceed two weeks. During the
rest of the time, the products or part of the products are waiting somewhere, taking the
process further away from zero lead time. In the future clients might not accept this waiting
time any longer.

The supply process also needs output-driven performance. If overall planning and
scheduling are out of the question, some sort of master system must take control over
what will happen. If it is going to be a sequence of events, the output of one event will be
the input of the next one. If agents are not governed by creating that output, they will not
match the input requirement of the next stage of the process. An output-driven
performance requires qualitative on-line, real-time process monitoring. Most of what we
monitor are quantitative data rather than qualitative. In many cases we do not even know
how to express qualitative performance.

Zeleny (1996) states that traditional concepts of continuous improvement and total quality
management are simply not enough for mass-customisation:

'One cannot continually improve mass production, command hierarchy
and statistical forecasting, while hoping to stumble into mass
customization. [...] The traditional forecasting is also losing its role in
mass customization. Producers do not have to forecast market demand if
they produce only what has already been purchased. Forecasting (like
inventory management and buffer hedging) is necessary only in mass
production, i.e. when producing standard and other ill-fitting sizes or
configurations for the warehouse or shelf, ahead of the purchase, in a
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lust-in-case' fashion. All mass producers remain obsessed with market
forecasts. .

10.9    Propagation of disturbances
Like all dynamic interactive systems, event-driven supply chains are
susceptible to apparent chaotic behaviour, as a result of non-linear
propagation of disturbances combined with the effects of human
decision making.

Effects of non-linear propagation of disturbances have been known for a long time in
industrial dynamics. They are generally referred to as Forrester effects, as Forrester

extensively described them in the 1960s.

This problem does not only occur, however, in the classic industrial supply systems that
rely largely on buffers of inventory. It also emerges in atomised, self-organising chains.

By looking at an atomised supply chain process from an interactive dynamic point of view,
many of these processes can be simplified radically. Not, as in the roundabout example, by
simplifying the business, but by accommodating the market-driven business complexity by
processes that are interactively coupled, although they are themselves essentially simple.

However, interactive (read non-linear) dynamic processes very easily become unstable.

They are very sensitive to small disturbances, which means that these can lead to large
consequences. This is easily perceived e.g. in everyday traffic, if we just observe the small
causes which create large traffic jams on motorways. The control of this instability over the
total chain is not a trivial issue. It is an issue however, about which relatively little

knowledge is available in a corporate environment.

The occurrence of dynamic instabilities in long interactive supply is illustrated in the work of
Sterman c.s. as conducted at MIT on computer simulations of beer supply chains (see
Mosekilde, Larsen and Sterman, 1991). The behaviour of such chains closely resembles
the appearance of instability known from non-linear dynamic systems (chaotic systems).
Small disturbances in the demand can lead to closing down and restarting whole factories

upstream.

In the 1960s  at the Sloan School of Management  the  'beer  game' was developed,  to
illustrate industrial dynamics. This concerns a four-stage beer distribution system,
consisting of the brewery, the distributor, the wholesaler, and the retailer. Between these

stages, inventories are present to dampen required adjustments in production. The
objective for the individual participant is to minimise cumulative costs during the game,
assuming that both holding inventory and out-of-stock conditions cost money. The game
has been played a lot by management students at Sloan and at MIT and by experienced
managers from American companies.
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Mosekilde, Larsen and Sterman (1991) measured players' performance  from 48 games
over a period of four years. The performance of all players turned out to be systematically
sub-optimal. Because of the built-in delays and non-linear constraints many players proved
unable to achieve a stable system operation. Consequently, large-scale fluctuations
developed. It turned out that marginal changes in final demand or in ordering policy at one
of the stages could completely change the system behaviour. When such changes have
occurred, the system moves in a highly irregular and unpredictable manner until, after a
randomly distributed time period, it suddenly latches onto a stable situation.

When  controlled by humans, average costs turned  out  to  be 10 times  as  much  as  the
minimum costs produced by a computer simulation, which used a fixed decision rule for
orders. Though the beer distribution chain is extremely simple compared to most other
management systems, it is apparently complex enough to prevent participants from
discovering a policy that is even close to optimal. In contrast, the computer simulation, after
some experimenting with the decision rules, is able to show controlled behaviour, as
displayed  on the right  side of Figure  10-6.  Here the factory inventory and the distribution
inventory, which are just two system parameters, are plotted against each other in time.
The result looks remarkably like a two-dimensional version of the Lorenz attractor curves. It
seems to be going around in loops all the time and never explodes. Apparently there is an
attractor somewhere which keeps the imbalances between limits, but the system never
improves either. Even the computer simulation cannot stabilise the system, but creates
complex system dynamics instead.

This indicates that in managing and controlling business processes phenomena like
complex dynamic behaviour do occur. Sterman's objective actually was to get away from
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this. Yet, if we move to a world of mass-individualisation, we may not be able to do so. We
will hence have to understand how these mechanisms work, in order to cope with their
effects on our business. In other words, this susceptibility may prove an inherent problem
that governs supply chains, especially when these chains are controlled by human
interaction.

One solution for reaching this is to devise fixed links between the nodes, thereby in fact
converting them into a 'train'. This would place a burden though on chain flexibility and re-

configurability. Besides, it would again import central control and co-ordination, which are
unfit to deal with infinite heterogeneity and unpredictability in demand. Richardson (1996)
argues in this direction, while investigating the advantages of vertical integration in a highly

competitive and volatile environment such as fashion apparel. He states that for quick
response it is necessary to have modern information technologies (CAD/CAM, EDI, POS,
etc.), supply chain co-ordination (working relationships, information sharing, etc.) and risk-
sharing along the supply chain.
Richardson continues:

"Vertical integration is not generally considered to be a superior form of
organizing in volatile environments. [...]
The consensus seems to be that firms in volatile competitive
environments should focus on their core competence (cf. Hamel and
Prahalad) and look for ways to apply it in more or less temporary
arrangements with other firms."

He states, however, that vertical integration also has some potential benefits in this kind of
environment:

•     It may provide product differentiation advantages that are difficult to
imitate;

•     It may provide superior market intelligence;
•      It may provide superior operational flexibility (while at the same time,

however, it may constrain structural or strategic flexibility);
•     It may speed up the learning process with regard to customer

satisfaction, enabling the firm to identify mistakes more quickly;
•     It may provide the necessary control to take corrective action rapidly.

The last item is considered very important: the firm needs sufficient control over the assets

and capabilities in the value chain to effectively co-ordinate its activities and achieve its

goals. Richardson:
"Through greater control of the retail operation, the integrated apparel
makers can better manage the creation of short term advantages. The
most forward integrated firms can quickly change their product offerings,
both to respond to changing fashion trends and to create new ones."

The integrated firm responds by adjusting production, prices, stocks, merchandise mix, etc.
Richardson:
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"These actions are significantly more difficult to co-ordinate for an
interdependent and neatly impossible for the independent firm."

He concludes that the operational flexibility of the integrated firm matches the flexibility
required by the competitive environment:

«Integration of manufacturing and retailing provides the controllability that
is needed to achieve the overall operational flexibility of quick response"

Richardson ignores the problem of chain control in these statements. He argues that
vertical integration provides a more direct control, which is certainly true in a centralised
procedural model of management. However, he underestimates the complexity and
communication requirements of an unpredictable heterogeneous world (see Chapter 4.7).
Enlarging the scope will add extra complexity to this situation. Indicative is the move many
companies have made towards a business unit structure, in their attempt to achieve the
exact opposite (and failing because of the inability to create emerging self-organising
properties between those business units).

As there are no buffers and the nodes are not tied together through fixed links, positive
feedback might easily bring the supply chain to a complete standstill. Therefore some
overall control system for key performance parameters is required to keep them within the
boundaries. This might take the form of every node in the chain having insight in its own
contribution to the eventual process result. So instead of adjusting to the next node in the
chain, every node now works towards fulfilling the eventual customer's order. This makes it
possible for all nodes to start simultaneously, in fact creating the 'train' movement within
the 'military convoy' format. The elaboration of such a system requires further research
however(see Chapter  13).

10.10 Conclusions

In this chapter we addressed the consequences of creating supply chains capable of
supplying a much wider variety of products without incurring the cost of complexity which is
so central to industrial systems. It has been argued that neither conventional solutions, nor
the solutions as put forward under the heading mass-customisation and postponement do
provide answers once unpredictable heterogeneity approaches infinity. The consequences
of such individuality cannot be catered for in the last step of the supply chain process.

The solutions necessary for such situations not only imply a rich solution landscape, but
also an effective interaction between this landscape and the client's demand landscape.
This implies responsiveness to be the key parameter rather than flexibility. Accordingly  the
key parameter of supply chain systems becomes throughput time rather than lowest
efficiency or more precisely, finding better combinations between high responsiveness and
resource utilisation.
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Although supply chains systems designed along this line of reasoning are not known to be
available in the physical reality yet, some simple examples illustrate the principle. And,
especially in virtual supply chains, the first examples implementing some of these

principles are coming about. Yet as creating such supply chains has profound
consequences for the way we look upon information and information exchange, as well as
the way in which we organise our human resources within the company, more questions
have to be answered before we will be capable to fully benefit from such insights. These

topics will be addressed in the next two chapters.

'........... Besides the perspective of supplier efficiency, there is another common argument
advocating assortment reduction. Provided that the cost of complexity problem at the supplier
had been solved, there would still be the problem of search cost for the customer.  By
reducing the assortment, the customer's search cost could also be reduced. In this way,
however, the complexity problem is still off-loaded to the customer by offering less product
variety. This problem can be solved, as demonstrated in Chapter 9, by mass-individualising
the interaction process between the customer and the supplier.

" ......... While this certainly holds true for most incremental technological developments, a
radical technological jump might produce a much more fundamental shift to the complexity
cost curve. E.g., in printing industry, the development of digital printing technology has led to
genuine individualisation achieved at cost parity. This does not prevent however, that once
complexity cost problems have been solved in the supply processes, the complexity problem
will shift to other fields (e.g. the supplier's after-sales service process, the marketing
interfaces, the customer's work processes).

"  ......... The phrase 'mass customisation' was coined by Davis (1987), who defines it as: "the
production and distribution of customised goods and services on a mass (cost) basis."

'v  ........ Deere developed a 'genetic algorithm' to produce the schedule. Genetic algorithm
software, originally developed at the University of Michigan, formalises the process of natural
selection to allow solutions to emerge, rather than be calculated. Each night at Deere, a stand-
alone PC on the factory floor downloads data from the plant's database and generates an
initial set of trial schedules. These schedules are then permitted to 'breed', or recombine to
create new and improved schedules. Each successive schedule is tested for fitness - whether
it produces a more efficient throughput than the others generated during that iteration - and
the fittest schedules are selected to breed with each other and produce new generations.
Evolving solutions, rather than engineering them, is the essence of a complex adaptive system
(CAS). Roughly 600,000 offspring schedules are generated and tested every night; the next
morning's result is a schedule that's not perfectly optimal but comes very close. No worker is
involved in producing the resulting work plan, other than turning on the computer and picking
up the output. The solution is a product of evolution, not engineering. Deere's results have
been significant. Overtime at the Moline plant has been drastically reduced, while monthly
production figures have increased. Such methods do, however, need a range of adequate
information 'architectures' in order to support the automatic, real-time data gathering required
by the genetic algorithm approach." Stannack, Osborn and Batchelor, 1997)
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v.......... A slightly different, but connected concept is that of cellular manufacturing. The cells
consist of a small group of machines and a team of workers collaborating in the production of
a well-defined group of products or services. Rather than nodes, however, cellular
manufacturing breaks up the production system into parallel flows. The essence of cellular
manufacturing lies in the fact that the cells are self-managing entities, that are only presented
with the overall goals they are expected to reach (the process intent) and not - as in traditional
methods of supervision - with detailed instructions on how to achieve those goals. The key to
successful decentralised control of such production systems lies in their information
architecture. The behaviour of each level is determined partly by the autonomous operation of
units at that level, partly by the overall parameters supplied by the level above (e.g.
determining whether a unit or cell should be removed or newly created), and partly by data
provided by the level below.

Vl

.........  A floppy disk is supplied with this thesis, containing a computer programme for this
problem. Starting the programme under Windows 95 (Tsp.exe) will demonstrate the ability to
solve this 'travelling salesman' problem through recursive simplicity.
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11 Networked information processes

11.1 Introduction

In the previous chapter we already referred to the importance of information systems in
creation of networked business processes as required to support extreme unpredictable
heterogeneity in the market. The objective of this chapter is not so much to redefine
information systems theory and practice, especially against the background of the
avalanche of literature topic that is already available.

Looking at the current practice and literature, IT systems, while moving towards network

configurations, fail to support the evolution of processes to true networked systems in the
definition of this thesis. We have endeavoured to describe a number of limitations which
we have come across in practice and which are underlying and illustrating the inadequacy
of some of the current solutions offered.

Although the content of this chapter is largely oriented towards computerised ICT systems,
it also addresses some aspects of information exchange that are not necessarily

electronic. Examples of this are the consequences for cost accounting. Nevertheless as
most of these topics relate in modern companies immediately to electronic information

processing, we have chosen to treat these topics under the heading of networked
information processes.

11.2 Networked processes require ICT
The essence of interactive, self-organising properties is the lateral
interaction between the nodes in a process chain. In this interaction,
communication and information exchange is essential. The
requirements for enabling such interaction between process nodes
that are physically separate are immediately translated into a need for
electronic information exchange and communication technology
(ICT). Management literature on customised and individualised
processes generally recognises the central importance of information
technology (IT).

Pine, Victor, and Boynton (1993) give a number of reasons why IT is important for

achieving mass-customisation:
•      For processes to be instantaneously linked, the wants of each

customer must be defined rapidly and must be instantly translated into
a customised product design. For this, successful mass-customisers
like Dell Computer, Hewlett-Packard, AT&T and LSI Logic use special
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software that records customer desires and translates these into the
design of needed components. In tum, this design is quickly translated
into a set of processes, which are rapidly integrated to create the
product or service;

•     In order to add as little as possible to the cost of making the product,
databases can be used that make available all information the
company has on its customers and its requirements for all modules. In
this way, it is not necessary to regenerate information for every
transaction;

•     If processes are to be linked and instant teams are to work on these
processes without friction, information and communication
technologies are mandatory to find the right people, to define and
create boundaries for the collective task, and to allow these people to
work together immediately without ever having met. These
technologies encompass communication networks, shared databases
which allow everyone to view customer information, computer-
integrated manufacturing, work-flow software, GroupWare tools, etc.;

•      In order to speed up and customise the physical production process,
modules can be automated by adopting, for example, flexible
manufacturing systems.

While we are not disputing the validity of such arguments, one aspect remains untouched.
As described in Chapter 6, self-organising properties of a number of entities relate to the
ability to create a meaningful exchange of utility between these entities. In a hierarchical
structure such entities follow instructions without the need to communicate directly. But
networked processes require direct interaction (as illustrated in the cross roads-roundabout
example). Therefore, direct communication between such entities is required to enable this
exchange.

When the entities are physically close together, often mere observation of each other's
behaviour might be a sufficient basis for communication. Apart from the roundabout,
examples of such interactive order are the Kanban production system, which uses cards
that indicate replenishment requirements, or alternatively, the interaction between team
players in a football match. The same is not true when the entities are physically apart, or
when communication between machines rather than between human beings is required.
This will be the case in most business processes; hence, the need for electronic
information exchange in communication is not just a matter of efficiency, it is a necessity to
enable self-organising properties. This view complements those as expressed by Pine,
Victor and Boynton. Rather than merely stating the need for direct interaction, the above
makes clear why this interaction is required
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11.3    Inadequacy of current ICT architectures
Atomised, re-configurable information flows are incompatible with
many current ICT-systems that are largely product-integrated, as
these form fixed (not interactively re-configurable) configurations.
Also, most current systems of work-flow management (as a form of
centralised work traffic control) are inadequate, as they inhibit self-
organising interactivity.

Most current IT-systems in business processes are inadequately structured to support
networked processes. For a start, applications and architectures are in many cases built on
batch-mode processes, unable to create a continuous workflow through the process steps.
This does not just reflect the typical structure of an industrially efficient physical process, as
can be seen in bank transactions, a supply chain that lacks a strong physical process
component.

It also shows in modern workflow systems that enable the control and direction of work
through the organisation. Such systems, though, are still based on a central authority that
defines the routing of the work, although this authority has been given the tools to manage
and configure the work processes much more dynamically than before. Many workflow
systems are not based on interaction rules; they issue work instructions in a way that is not
essentially different from a procedural, hierarchical approach. In other words, although
many current IT-solutions look like networks (which they in most cases technically are),
they do not necessarily support (and mostly will not support) networked processes.

Furthermore, even when systems have been designed with 'flow concept' in mind, most
are dedicated to specific product lines, which means that elements (functional nodes)
cannot be used in supply chains for alternative products. E.g. in the finance sector, where
dedicated systems exist for most of the product lines like mortgages, personalised loans,
savings, etc., combining elements of various products into an individual solution creates
insurmountable obstacles, because of the very way these systems have been structured
and built. Even relatively simple aspects, like a common client database, are often very
hard to achieve.

Campbell (1996) advocates the use of 'group-ware' technology:
'Group-ware, work-flow and document management systems are the

technological solutions to the new organizational models, providing an
infrastructure to allow people to work and communicate with each other
[...] to have access to all the necessary resources, regardless of the
physical  location.   [.....]  the  attraction  of group-ware  technology  is that  it
follows how work is organized,  rather than the physical structure of the
organization of the network".

He adds, however, that although group-ware may seem to be an answer, the full benefits
only appear if the organisation can match the concepts of group working, and when it
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appreciates that the new power lies in information sharing and exchange, rather than in
control and ownership.

Although the group-ware concept takes a major step forward to create a networked IT-
environment, by taking the work processes as a starting point rather than the physical
structure of the organisation or the (ID network structure, the approach still stops short of
addressing the interactivity which is necessary for self-organising properties.

Achrol (1997) mentions that in dynamic environments, organisational efficiency is defined
by a company's speed and agility in processing information - from detection of market
Signals to transformation into delivered satisfactions. Hierarchical control creates
unacceptable levels of organisational inertia for turbulent environments and is likely to
prove hopelessly inadequate in the knowledge-rich environments of the future.

Yet, in modern information systems the apparent networked aspects are becoming
increasingly visible. Traditional hierarchical systems are increasingly replaced by PC
network solutions, more and more in a client-server configuration. EDI-information
exchange between companies and functions reflects this evolution as well. Internet itself is
by its very nature a non-hierarchical, interactive set of independent nodes connected
through communication links

In their article 'Managing by wire', Haeckel and Nolan (1993) state that information
technology, by vastly reducing time and space constraints in acquiring, interpreting and
acting on information, has driven much of a company's ability to respond to rapidly
changing customer needs. In their concept of'managing by wire' (cf. flying an aeroplane by
wire) all business processes are represented in information language. The management
then can provide steering on the basis of this representation. It can do this by 'hardwiring',
i.e. by using the IT-systems to generate guidelines and instructions for all business units.
While this works well in very stable environments, in complex business settings a more
flexible approach is needed. This can be achieved by using object-oriented programming
that creates 'building blocks' for the various business activities. These building blocks can
be reconfigured in various ways, to make many different processes possible and to
generate many different responses to the market. Typically, new processes can make use
of a large number of existing building blocks, and in this way the IT-representation of total
business activity can evolve, rather than having to be completely redesigned from time to
time. This process of change bears an analogy to institutional learning: a continuous cycle
in which an action leads to observing the results of that action, which in turn requires new
orientation, decision and action.

11.4 Mirror image
Consequently, following from the need for interactive self-organising
nodes, the physical nodal structure of process'atoms' will have to be
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reflected in an 'information' image of this nodal structure and its inner
interaction.
In the service sector most of the business processes are in effect
information processes. Banking, publishing, accountancy, etc. have
no or hardly any physical reality in their supply-chain processes, as
the product/service itself is information. In industrial companies (or
rather the'make' industry) though, the real processes are physical
processes. In order to create self-organising interactivity between the
functional nodes of such chains, ICT is required when it comes to
exchange of utility (see Chapter 11.2).  Therefore the physical node
itself needs a virtual (information) expression, like a mirror image of
the physical node.

Rayport and Sviokla (1995) state that today businesses compete in two worlds: the world
of physical resources and that of information. They use the words marketplace (physical)
and market space (virtual) to represent these worlds. Companies can create value in both,
but the processes are not the same in these worlds.

In the physical view of the value chain, information is treated as a supporting element, not
as a source of value. There is a lot of opportunity to create value through information.
However, in order to do this, managers must get a feeling for the market space. Here,
value is created through the virtual value-adding steps of gathering, organising, selecting,
synthesising and distributing information.

Most companies today operate in both the marketplace and the market space. The virtual

chain, they say, develops in three stages:
• Visibility:

using information technology to co-ordinate the physical activities; this
lays the foundation for the virtual chain;

• Mirroring:
creating a parallel value chain in the market space through substitution
of physical activities for virtual ones;

•     Establishing new customer relationships:
applying the generic value-adding activities to the virtual value chain.

The question is though, whether these worlds (the physical world and the information

world) are indeed separate ones. We do not subscribe to this view. In fact, all networked
business processes become information processes. The question whether or not there is a
physical representation of a process node is determined by the nature of the business itself

(e.g. service or 'make' industry). But even in the 'make industry', more and more product
features are manufactured through information processes (embedded software).   The
nodes themselves are not the processes. It is the relationship between the nodes which
forms the process and this relationship will increasingly reside in the information world.

What Rayport and Sviokla describe as the third stage (and maybe even parts of the
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second stage),   in fact represents high-level processes   in a hierarchy of business
processes. Moreover, as value will increasingly be differentiation value, a growing part of
the value will arise from these higher-level processes. Yet, these processes should not be
considered as separate, as Rayport and Sviokla do (as well as other authors on virtual
organisations).

Representing nodes and interaction in information space suggests the need for
decentralised information systems. This not necessarily true. It is quite possible to have
this information space centralised somewhere in the company, although this may not be
practical. In his reaction to the problems and inefficiencies that emerge from such 'implicit'
decentralisation, Von Simson (1990) advocates a development towards centralisation of
information systems (IS) organisation. Apart from cost advantages of licensing fees for
systems software, and better opportunities for getting service and discounts, centralised
information architectures have the following advantages:

• Centralised operations are more likely to use the newest productivity
tools for data processing. In general, the bigger the centre, the better
the quality of management and the more adept it is at using such tools;

•     The need to attract and retain professional IT-staff is encouraging
some centralisation, even where the logic of decentralisation is
strongest in application development. This is mainly because of the
specialist knowledge needed to support the users;

·     They provide un-departmentalised, integrated systems. This is
becoming more and more important, as getting to the market makes it
more urgent for a business to develop closer links between design,
production and service activities. Von Simson:
"A centralised IT department can see beyond the sometimes parochial
objectives of the different departments or business  units  and  break up
bureaucratic information flows to take advantage of new business
opportunities."

Mathews (1996) states that software engineering has traditionally been conceived as an
approach to the processing of data organised in terms of functional routines, dividing them
into more and more diverse routines and sub-routines. Programming techniques have
been designed to cope hierarchically with the increasing complexity this approach entailed.
This approach has also led to a clear distinction between functions (routines, sub-routines)
and the data on which they operate. As an effect enormous problems occurred whenever
such a complex programme has to be updated, because altering the definition of the data
structure affects all program routines, and changes in one routine can have considerable
effects elsewhere in the programme. This leads increasingly to problems with regard to
reliability, flexibility and productivity.

In contrast, object-oriented programming (OOP) defines problems in terms of their
constituent objects, and then creates software 'objects' that match the constituent objects
as the core operating units of the program. These software objects contain both data and
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functions; they are said to be 'encapsulated'. The OOP approach is thus one of creating
small, discrete software entities that perform particular tasks and which can be used by a
co-ordinating program without any need to know their inner workings. Once the object is
defined, any part of a program can access the object by contacting it to request a
performance. This message does not have to specify any data, it simply requests the
object to perform a task with its current data; in other words, the autonomy of the object is
ensured by the encapsulation of data (Mathews, 1996).
Two other features of OOP models are polymorphism, a different interpretation of the same
message depending on the context in which it is sent, and inheritance of functions. This
inheritance refers to the fact that objects do not have to be defined from scratch every time
they are created. Objects can inherit characteristics from similar existing objects, so that
only the distinctive characteristics over and above the ones that are inherited have to be
defined. These concepts allow OOP programmes to be defined in terms of general
behaviour, in which objects are defined to possess general attributes and capabilities.
These programmes can then be tailored to suit any particular occasion and will behave
appropriately depending on the circumstances (Mathews, 1996).

In fact, the nature of ICT-systems should not be confused with the structure of 'virtual
processes'. They are two quite separate issues (although not unrelated) and should be
treated that way. Whereas the state of technology and the availability of suitable standards
largely govern the former, the latter is governed by the nature of the business processes,
which reflects the strategic choices the company makes with respect to its value creation.

11.5 Real-time requirements
As process chains aim to achieve zero lead times between event and
response (IF event THEN response), the information image must be
real-time available to those nodes which (according to their rule set)
can or should respond to the real events.

The ability to meet unpredictable demands depends critically on the response speed of the
process chains. We have already argued that network processes should aim at 'zero lead
time', firstly by eliminating all waiting time, and secondly by reducing all processing time
downstream from the Customer Decision Point (CDP). However, if the physical processes
move towards this goal, matching this in the information world becomes of paramount
importance, as the process chain interaction is largely created in the information space.
There is no point in speeding up the physical process if the information process cannot
follow. Hence, the information representation should be real-time, or at least should be
sufficient to cope with the highest frequency in the physical nodes. For instance, if
components are supplied to a factory six times per day, the information should preferably
be real-time within a maximum of an hour, so as not to lose the responsiveness of the
chain. The higher the process frequency, the higher the real-time requirements.

309

22



mbss-individualisation

Networked information processes

11.6 Integrity
The quality of the physical process essentially depends on the
integrity of this virtual image (the match between the real world and
the image in the information world).

Since processes are located in the virtual world, the quality of their performance is critically
dependent on the quality of the information in that world. This is quite different from a
situation in which the information is largely used for management decision-making and
accounting.

Apart from the problems, which may arise from bad management decisions as a result of
inaccurate accounting, inadequate information in networked processes will cause the
execution processes to fail in serving the clients. As modern information systems have
already penetrated the execution processes, many of these processes are already highly
depending on the quality of information. For instance insufficient quality of information in
banking systems, causing faulty execution of transactions, faulty building specifications for
cars on the assembly line, or mistakes in mail sorting, causing mail to be delivered to the
wrong address.

In order to prevent such errors, many of today's systems have been equipped with safety-
check procedures that verify the validity and possibility of execution requirements. Such
safety procedures, however, are mostly built into batch-execution procedures. Checking
validity of account numbers in banks, assortment compliance in supermarkets and
availability of stock for delivery requests are all examples of such procedures. These
precautions do not only create processing overhead. As they are linked to batched
procedures, they will also cause roadblocks in the event-driven execution of flow-oriented
processes. Therefore, networked information systems require a much more sophisticated
way of securing information integrity, not by inspecting and correcting at the time of
execution, but by continuously securing the validity of the information in the systems.

In practice, this does not just pose problems at the operational IT-level, but also impacts on
the accountancy practices and standards for automated procedures. As accountancy is
based on tracing and inspection, it is often difficult to convince the internal and external
auditors that the information integrity requirements of networked automated systems are
substantially higher than in conventional systems. The information space has to present a
correct picture of the cost and performance of the organisation in the various processes -
not just periodically, but at any given moment.

One could almost say: if the processes perform up to standard, the information has to be
an accurate reflection of the physical reality, and does not have to be wrapped in
surrounding auditing procedures. Accounting in the world of networked information is just
adding up the numbers the right way, every time the financial statements are needed. In
such a world, the creation of financial statements (as far as the operational side of the
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business is concerned) does not have to take weeks or even days, it can by default be
done instantaneously.

Information integrity starts with securing a correct representation of the physical world, at
any moment, in the information space. The emphasis must be on automated data
collection to prevent human error (data entry mistakes) and secure real-timeness. A good
example of these systems is the use of scanners in manufacturing logistics for tracking and
tracing goods in their movement through the different steps in the supply chain process, as
with Federal Express. Yet, in some situations it is unlikely that such systems alone will
secure the integrity of the basic information. For a number of reasons (e.g. shoplifting in a

supermarket, breakage, etc.) small differences will occur which accumulate over time. In
some cases inspection will still be required; that should happen not once a year when the
balance is made, but continuously, to make sure that deviations are corrected. However,
the areas to be inspected and the frequency of those inspections can mostly be predicted

through such intelligent mechanisms as experience- and plausibility-rules. Experience
might tell which articles are sensitive to shoplifting; plausibility might tell that negative

physical stocks couldn't exist.

Lack of integrity, however, not only relates to the data-capturing process. Computer
systems themselves can fail and change information that was correctly captured. For
instance, information space can show stock disappearance, whereas in reality stock is still
there. Bar-code readers can stop functioning, which means there is no information input,

etc. Integrity has to cover the integrity of the systems themselves as well.

And lastly, a very sensitive and difficult point: the 'fixed' information retained in databases,
which the processes need to do their work, is of crucial importance. Examples of such fixed
information are article, client and channel databases containing supplier information, price
levels and customer requirements. Here, mistakes will lead to a correct execution of the
wrong process. Often these databases will be manually filled and maintained; for many
organisations they are a continuous nightmare.

Therefore, networked information systems are extremely sensitive to data integrity on a
number of counts. Processes will simply not work when the integrity is not adequately
maintained.

This necessity will have an enormous effect on size and staffing quality of the
administration and accounts functions in mass-individualised companies. As nowadays,
25-50% (or even more) of the work in these departments is either data-entry or
correcting/inspecting errors (e.g. invoice matching), that work will largely disappear.
Networked processes simply cannot operate under such conditions and integrity will have
to be secured at the front end. Data will be acquired automatically in the process, and fixed

data, usable for all relevant systems, will only be entered once.
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11.7 Data-mining
As process chains are responsive and not predictive, eventually only
responding to actual events, networked information systems do not
require large amounts of historical information (referred to in IT-terms
as 'data-mining'). Such information might (off-line) be required to
design, simulate and test new interaction rules.

The increasingly unpredictable behaviour in the marketplace has caused many companies
to invest massively in data-mining: collecting large amounts of internal and external event
information (e.g. about transactions or about factors that can potentially influence buying
behaviour), in the hope that this information will enable better forecasting.

Bessen (1993) explains the necessity of data-mining:
'Marketers must collect detailed demographic and life-style information
about large numbers of consumers in order to determine effective market
segments. Then they must integrate this mass of information into a
concrete understanding of what products different customers might be
willing to pay.[......] Yet, when the number of market segments and the
number of products dramatically increase, traditional means of
exchanging this information become overloaded. [....] Within a few years,
customer information systems will handle tens of thousands of characters
of information about tens of millions of customers, ultimately requiring
trillions of characters of computer storage.  Marketers can now get
storage up to hundreds of gigabits of on-line data, fairly inexpensively, via
massively parallel computer architectures. [.....] Still, for many small retail
or manufacturing companies, the cost of storage space alone makes new
information systems hard to accept. Even more challenging is the
corporate task of making this huge amount of data accessible and
meaningful to the many marketing personnel who could benefit from it."

Stannack, Osborn and Batchelor (1997) dispute this view. They state, referring to a
complex delivery system:

"[....] systems need a steady flow of real-time data to make the new
delivery scheme work; a requirement that cannot be met without a
responsive information technology architecture, but one which is built
around processes and the human resource architecture which supports
the  systems  architecture.  [....] the  conceptual  explosion  of terms  such  as
'organisational learning' or 'knowledge engineering' often masks
disappointment and low returns from investment in information systems.
Group-ware and other collaborative working tools adopted by many
companies have generated their share of endless, unused decision
databases. The present fad for the creation of intra-nets will likely yield a
new generation of little-used internal web-sites which add little value to
the management of the enterprise - extended or otherwise. Information
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systems, which support complex strategies, require careful design. In the
same way that factories have been redesigned to use 'materials pull'
systems, 'information push' systems need to be replaced by 'information
pull' systems."

The last point in their observations represents a very fundamental problem of principle in
ICT systems, which requires more research from a new angle of perception (see Chapter
13.3).

Much like database marketing is at the brink of despair in trying to predict client behaviour,
data-mining represents the equivalent in process control.

For process control purposes the need for prediction is proportional to the process lead-
time. The longer the lead-time, the further into the future predictions have to be made and
the more difficult (and inaccurate) such predictions will be. Thus, it is considerably easier to
forecast the weather in an hour's time than next week's weather - let alone next month's. It
is easier to forecast product sales for this Friday afternoon, based on this morning's result,
than to forecast next Friday's sales. Ultimately, if we have true zero lead time, no prediction
whatsoever is required any longer, as any need can be met instantaneously. Data mining
therefore, as an aid to prediction, will likely prove to be the wrong answer to the problem.

However, though they do not require real-time/on-line information to be available at the
execution level, recorded events are of importance as an artificial reality for developing and
testing new and improved IF/THEN rules for the processing nodes. Although in principle
(and also in reality) the learning process, in the sense of finding better interaction rules,
could take place in the real world, such learning will have its limitations:

•     In the real world we can only do a day's cycle in a day. In a simulated
environment we could accelerate the learning considerably;

•     In simulated environments, while still using 'live' events, we can test
alternative rule sets to the same reality, which cannot be done in the
real world or only with great difficulty;

•     In simulated environments we can test considerably more 'dangerous'
rule sets and hypotheses than in the real world.

11.8 Interaction principles
Chain composition is achieved by identifying the best performing
chain out of the available nodes. Beneath the IF/THEN rule structure
that governs this chain build-up, a number of possible basic schemes
can be distinguished: intelligent nodes vs. intelligent goods; train,
taxi and vacuum models.
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Processes in the information space are constructed by chaining up nodes to form a
moment-specific response to an outside event, such as a request from a client. As we are
aiming for self-organising chains that have no central planning and command, the
mechanism by which nodes are selected as a part of the chain is a critical one. There are
two possible, different principles which can be applied to this chain-building process:
'intelligent' nodes and 'intelligent' products.

When the nodes are intelligent, they carry the rules that enable them to interact with
adjacent nodes. The objective is to forward the goods or information to an appropriate next
stage in the process. An example of such a mechanism would be the application of the
rule: "If goods arrive at this particular node, they are forwarded,  at the first opportunity, and
in the right direction." The goods themselves do not know where they want to go and the
node obtains the destination information, for example, because there is a standing request
for those goods from further down the line.

The alternative is intelligent goods, which can be physical or virtual. Under this principle the
goods will tell the node which new direction to select, in order to leave the node again. This
principle is used for example in mail sorting systems, where the letters and parcels,
carrying the destination address, are interrogated at all switch points in the sorting process,
either physically (human sorting) or automatically (machine sorting).

Much  like John Holland's (1995) description of interactive self-organisation, alternative
nodes refer to the preceding nodes to acquire the 'order'. This order will be granted as the
subsequent node is selected based on utility requirements, both nodes participating in the
interaction. For a supply chain such utility exchange will normally include expected
throughput time for the subsequent node, as well as the cost incurred by that node.

The driving power between the gradient (which drives the goods through the chain) could
be based on various models, which could be combined throughout the whole of the chain.
Examples of such models are the train model, the taxi model and the vacuum model. In the
train model there is a fixed set of transport opportunities; goods will normally take the first
available opportunity to 'take the train to the next station'. In the taxi model the goods could
call for transport or for that matter any other value-adding activity) when either the goods
themselves, or the node at which the goods currently reside, judge this appropriate, based
on the current rule set.

The vacuum model behaves very much like a system driven by gravitation. Removing a
product at the end of the chain creates a kind of 'vacuum', which sends messages up the
chain requesting the vacant spot to be 'filled'. It is in fact a 'pull' mechanism, whereas the
train model could imply a 'push' mechanism. The taxi model could be either, as it could be
driven from the incoming as well as from the outgoing end.

It should be noted that these models and principles govern the interaction between nodes
in the chain, in the way the selection of appropriate nodes in the chain is achieved. While
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the event triggering the chain response will in most cases be market 'pull', the propagation
of goods and activities in response to that event through the chain might well be pushed
down the chain.
Choosing from these principles and various models at particular parts of the chain is
governed by practical considerations, the state and cost of technology, and performance
optimisation.

11.9 Process accounting and ABC costing
The learning mechanism underlying process performance
improvement is based on two mechanisms:
•       At the process level the competition  between alternative nodes to

become part of the chain (in/out);
•      At the node level the competition between functionally identical

nodes as to the best process goal/cost performance.
To control and improve such process chains, performance and cost
information is required on a real-time basis, both at the level of the
process as a whole and at the level of the individual nodes. This
implies the necessity of ABC-type costing.

Two mechanisms drive the continuous performance improvement of the chains. On the
one hand, the set of IF/THEN rules, together with the interaction model, determines the
way the chain is built up to serve specific events at the client interface. By trial and error,
parallel experimentation and memorising successful vs. unsuccessful combinations (in
terms of cost and performance) the rule sets, which govern the interaction will gradually
evolve to ever-higher levels of performance. This principle is based on combined
exploitation and exploration, using recombinant techniques and proliferation of experience
and knowledge throughout the system's structure (see Chapter 6.11).

This process of finding ever-better combinations will stop when the maximum performance
with currently available nodes is achieved, and better combinations no longer can be
found. It is therefore required that at a nodal level each node will, by changing its internal
work processes, aim for improving the performance vs. cost at the nodal level, and so
create better propositions in the competition to become part of the chain.

This mechanism requires a new form of accounting: process accounting. In fact, process
accounting measures not just financial utility, but the whole of the relevant utility for the
process concerned. Not based on average performance and cost allocation, but reflecting
the real momentary performance of the respective nodes.

Therefore, an expression of process performance is required which can be broken down
into meaningful performance indicators at the nodal level, while still being able to
aggregate to the process level as a whole.
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Similarly, the cost incurred by a particular transaction in the node should reflect the real
cost made by the node to complete this specific transaction. For this purpose integral
costing and arbitrary cost allocations are inadequate, because they falsify the proposition
the individual nodes will make to become part of the chain and will lead immediately to
sub-optimal decisions with respect to chain composition.

Hence, some form of ABC costing (activity-based costing) will be required, in order to
create a correct real-time expression of the costs that nodes incur for performing certain
tasks, and to enable them to express improvement as a better proposition to their
environment. We will not further elaborate on the concept of ABC costing. It should be
noted though, that any expression (even as a proxy) that reflects the real cost performance
evolution of the work processes in the node will normally be sufficient. Usually, 100%
bookkeeping accuracy is not required. The aim is only to make the utility-exchange
processes possible, as described for example by John Holland. According to his work on
credit assignment any measure is adequate as long as it is a reflection of changes that
take place in the utility proposition.

11.10 Human interfacing
As to networked information systems, human interaction is required
on three interfaces:
•     The first is policy change in the business itself (assortment changes,

outlet changes, etc.). This is in fact the implementation of corporate
policy and goals by professionals executing their craft (=What);

•     The second is the evolution of process rules, bringing the interaction
between process nodes to higher performance levels.
These activities take place in a simulated environment, capable
of designing and testing various models, principles and rule sets
(=How);

•     The third concerns the interaction with the marketplace, where at higher
process hierarchy levels, there will be more and more information
exchange with the clients, in order to help them express their moment-
specific needs to the business processes, and satisfy those needs.

Because of the availability of modern information technology, much of the communication
between the nodal structures as part of the various process chains will take place between
machines. Nevertheless, at least three points interfacing with humans is required. The first
interface concerns the way in which professionals within the company obtain information
upon which to base the execution of their policy decisions.

Nolan and Croson (1995) say on decision-support information:
'Information flowing through the IT infrastructure is valuable only to the

extent that it makes organisational decision-making more intelligent.
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Even the best information is without economic value if the decision-
making process cannot use it.  [....] Lack of an appropriate organization-
wide incentive scheme to promote the capture and use of information
dooms an organization to realizing little or no measurable benefit from its
IT investment. Data becomes information only through evaluation and
classification into decision-making aids, which in tum, are valuable only
to the extent that their use improves the speed and consequences of
management-decision making. A policy for the value realized from the
use of information, easily the most important source, is only vaguely
defined in most organizations. The network structure's reliance on a
knowledge reservoir rather than a set of information pipelines necessarily
dilutes ownership of information and, hence, the rights of benefits derived
from its use."

In this view, Nolan and Croson are fairly optimistic compared, with others. In an article on
the commercial value of Internet, Hagel, Bergsma and Dheer (1996) state   that   the
characteristic that gives networks their chief strength, i.e. providing access to an
extraordinarily wide range of resources, may also represent their greatest weakness. The
challenge for users is to sort through all of these resources to find the quality offerings they
require. Search engines are only of limited help; indeed, they have become part of the
problem. Requests for information will generate hundreds of thousands of citations, all of
them relevant, but few offering reliable, high-calibre information. Users face a potential

replay of Gresham's law, in which bad information drives out good information. This is
indeed something that we face, not just in Internet applications, but also in large
organisations, which collect vast amounts of information underlying decision-support
mechanisms for professionals in their craft. As stated before, much of this information is
gathered and used with the intention of improving predictions. However, as predictions in
zero lead time processes are becoming irrelevant, such large quantities of historical
information will no longer be required in networked processes. On the other hand,
professionals need information with respect to the events taking place in the market, and
driving their business, to enable policy changes such as price judgement and assortment
adjustment. Merely communicating these market events to them only provides them with
data, not with information. Emphasis will have to be put on turning combined events into
meaningful expressions in the craft they exploit. As the events carry the footprint of the
client, most of the information that is normally obtained by market research, can be
obtained by intelligent interpretation of the actual behaviour of clients observed in a
marketplace through, for example, point-of-sale information.

Nonaka (1988) is quite optimistic in this respect. According to him, the question whether
order is formed in a process depends on whether or not information is created. Nonaka
takes the view that:

'As long as one maintains the viewpoint that there is a limit in the human
ability to process information, the inevitable conclusion leads to the
paradigm that the efficiency of systematic information processing is
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achieved by hierarchy, division of labour, and operating procedures. The
paradigm  of information  processing  is  a view  of the  world,  which  evolves
around the axis of syncretic information. At the root of this kind of
paradigm is a pessimism about human abilities".

He continues that his own ideas are, in contrast, based on the view that humans do have
the ability to create order (information), seeing humans not as simple, limited processors of
information, but rather as creators of information.

Hagel, Bergsma and Dheer (1996) ask whether aggregation of information, valuable to
users, is best performed by providers or by users themselves. They state that, to a large
degree, the answer depends on the pace of technological innovation in this field.

'Intelligent agents that can serve as tools for network users aggregating
their own content and services are already under development.  MIT has
recently announced Firefly, an agent that can, amongst other things,
identify network users whose CD purchases suggest they share similar
music tastes. Such tools are still in their infancy however."

Referring to pattern recognition techniques as described in Chapter 9.4, it is evident that
the quest for describing meaningful, relevant information to professionals is vastly
connected to the ability to find underlying logic and order in the vast amount of events
which take place. The example of CD purchases is one way of identifying such underlying
order. If we were to presume that events are purely random, unconnected noise, then such
expressions could not be found, and it is questionable whether any sensible response in
terms of policy decisions (other than reacting to all individual events) could be defined.

Professionals change policies, but should not be concerned with the mechanisms by which
these policies are implemented. Implementation is taken care of by the underlying
processes, governed by nodes and striving for improvements in chain composition and
interactive organisation. Some aspects of this evolution (see Chapter 11.8) might be self-
organising evolution processes. Yet, for example, designing completely new nodes, new
interaction principles and models, or changing the nature of the process from intelligent
nodes to intelligent goods, is not normally something which will emerge out of the day-to-
day processing.

Therefore, a second group of professionals, process engineers and system designers, is
required to help maintain and evolve the system, not just in IT4erms, but in all work
processes. This group of people, successors to the old time-and-motion operational
analysts, are becoming crucial when it comes to creating sufficient evolutionary space for
the processes and making sure that such changes do not draw the evolution of these
processes back to a starting point that lies well below the actual performance. The
information required by these professionals largely consists of recorded real events,
because this enables them to create an artificial reality as a test bed for simulated
solutions. Simulation, in fact creating an off-line management game, might prove to
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become the single most important tool to realise the environment for continuous business
process improvement. Yet, as already stated, it is likely that this does not require massive
data collection and real-time availability of this information.

Finally, information exchange takes place with consumers. In previous chapters (e.g. in
Chapter 9.7 on marketing,  but also in Chapter 10.4, describing the interaction required for
collaborative customisation), it became evident that this passing on of data to clients will
probably not be adequate to create the desired utility exchange with these clients.
Therefore, designing interfaces becomes a very critical craft and such interfaces must be
capable of expressing client requirements in terms they can understand, while converting
their actions and instructions into meaningful statements for the various processes that
serve these needs.

Hagel, Bergsma and Dheer (1996) state here that:
"Mass market consumers will have little time to screen out dozens of
false leads. They may well prefer to rely on an aggregator that seems to
understand their needs and is able to provide them, with a selection of
useful resources. Just as brand names in the consumer market serve as
a powerful filtering device offering the promise of consistent quality in the
face of proliferating product choices, so certain aggregators will develop
a reputation that will make them valuable to consumers. 'Branded'
aggregators like these are likely to become popular refuges from the
overwhelming diversity and variable quality of the broader network."

In conclusion we could reason that, while information and communication systems can
bridge part of the gap between processes or entities that have different N/K solution
topologies, some sort of human 'buffer' is still needed to regulate this connectivity, either
between internal or between internal-external entities or processes. In Chapter 12 we will
further elaborate on this human factor.

11.11 Conclusions

As advanced as information systems currently might seem to be, their advancement, in
relation to requirements of networked business processes, is largely technical. The ability
to technically create islands of information processing systems, the increase in processing

speed and capacity, the growth in memory, capacity and the improvements in the user
interfacing, provide the technically necessary building blocks for the evolution toward ICT
systems which can truly support networked business systems.

However, the step required in thinking is not a technology step; it is the recognition of how
order in networked systems arises, and instrumenting the exchange of equivalencies
required to serve the mechanisms underlying this emergent order. And in this respect ICT
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systems currently, also in the so-called state of the art practice, are falling short of
delivering such benefits. In some cases as e.g. data-mining, applying sheer computer
power might prove to be the right answer to the wrong problem, causing investments and
energy to be deployed in the direction that might not yield the results anticipated.

The good news however, is that all of the technology required to support networked
systems seems to be available. So the creation of the information systems required for
mass individualised companies is not a matter of further technological development, but a
matter of implementing appropriate architectures and paradigms.
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12 Networked organisations

12.1 Introduction

In Chapters 5 through 7 the basic principles underlying properties of interactive self-
organisation were described and developed. In Chapter 8 some recent examples of
applying these principles to organisational questions, such as the supermarket and the
educational institution, were demonstrated. However, these cases were merely used to
illustrate principles described in previous chapters; they did not attempt to reason how
such principles could be applied to convert industrially structured organisations into
networked organisations.

We will address this question in this chapter. In doing so, we do not pretend to formulate a
new, full-blown theory of organisation structure and organisation behaviour. We do,
however, aim to reveal the principles that govern the creation or emergence of networked

organisations. We also will indicate the consequences these principles have for
management. To achieve this objective, three key areas are considered:

•     The enabling of meaningful interaction between human entities
(employees and management) in the organisation;

•     The way in which conditions for both learning and proliferation can be
shaped and guided towards meaningful goals for the whole

organisation;
• Management influence and control, particularly with respect to the two

pitfalls as described in Chapter 7.6-7.8. On the one hand the aspect of
network connectivity, thereby managing the complexity of the solution

landscape. On the other hand, the conditions of sufficient critical mass
and 'driving power' from Axelrod's 'prisoner's-dilemma' theory to
prevent the evolution of networked order from stagnating.

12.2 Professional motivation
Self-organising properties are based on the self-interest of entities in
a network. Organisationally, this relates to the company's employees.
It is therefore necessary to understand the different mechanisms that
govern self-interest. Three different drivers of professional behaviour
in an organisation can be distinguished: know-how, ability and
motivation.

Whereas in procedural, hierarchical organisations the design is governed by Taylorian
breakdown of functions, networked organisations are based on the principle of interactive,

self-organising ability along lines of processes grouped in a hierarchy. As indicated in
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Chapters 5 through 8, self-organising properties are by no means automatic and require
careful design of mechanisms and interaction models.

In general, one could say that professional behaviour will be the synthesis between what
people know, what they are able to do and what they are willing to do' (see Figure  12-1).  If
employees have knowledge and motivation, but lack the ability to implement this
knowledge, their ambition will not express itself in real behaviour. Similarly, it is unlikely
that, without motivation, know-how and ability will lead to corresponding behaviour.

If we return briefly to the description of the various phases of development as described in
Chapter 3, we find that professional behaviour, in a capacity organisation, is driven largely
by the knowledge of the craft. Usually, people employed by such organisations will find it
very hard to behave in a way contrary to the available knowledge of the profession; unless
stopped, they will generally aim to achieve the maximum possible in the craft. In this way
engineers never stop developing, IT-specialists never stop improving programmes, and
consultants will never stop giving better advice.

The prime root of professional behaviour in industrial organisations is quite different. As the
craft is located in the technocracy of the company where the work instructions are
designed, employees in the operational processes will be trained to execute these
instructions. Although one could say that they are mostly forced by commands to do so,
whether they like it or not, the majority of industrial organisations have got to the point
where professional behaviour requires handbooks and training in order to evolve the
professional behaviour of employees. Experience has taught us that it is very difficult to
convince employees to change their behaviour without proper manuals and training
In mass-individualised companies know-how and ability will not suffice, as self-interest and
motivation of employees become the dominant drivers for this professional behaviour. If
only motivation was present, it could reveal a lack of ability or know-how, causing the need
for education and training to improve these aspects of an employee. It is, however,
practically impossible to create motivation just by education and training".

professional
behaviour

know-how
(

motivation

ability

   The drivers of professional behaviour
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Kim and Moon (1997) state that in the current era businesses must empower the individual
employee to identify and fulfil the needs of individual customers without sacrificing the

efficiency, effectiveness and low cost of a tightly controlled organisational structure.
Hierarchical organisations are ill equipped to meet these goals simultaneously. In
attempting to allow organisations to respond flexibly to the dynamic business environment,
companies commit the mistake of over-empowering or even eliminating control altogether.
The reason for this, Kim and Moon state, can be found in the belief of false dichotomies
like 'low-cost/low-quality' vs. 'high-cosVhigh-quality', 'centralisation' vs. 'decentralisation',
and 'control' vs. 'empowerment', that are still inherent in many businesses. The complex
and changing competitive environment of today, however, belies the existence of such
dichotomies. It requires companies to operate in 'the eye of paradox', in order to excel.
This would not have been possible in the industrial age, but because of advances in
information technology and work-flow-management systems, businesses can now pursue
the empowerment of individual employees and still retain control over the core work
processes, objectives that are conflicting in an industrial structure.

12.3 Equivalencies
The core of the problem of interactive self-organisation is to
understand and manage the motivation of employees in such a way
that it aligns with the interests of the other stakeholders in the
company: the shareholders and the customers. In this sense the
equivalence model is a coherent set of utility exchanges. The
continuity of the coalition is critically dependent on the way in which
these different utilities can be aligned to create a powerful common
interest in the whole evolution of professional behaviour, and to what
extent this is possible.

In Figure 12-2 the relationship between the stakeholders in an industrially organised
company is depicted in its purest form, as an archetype. The company as a system serves
the needs of the customers and tries to achieve a maximum utility exchange with them.

Employees are instructed procedurally to conduct certain tasks in order to create the
customer utility. In its extreme form the relationship between customers and the company
is a utility exchange mechanism, in which the exchange is based on the power of
instruction and command. No real exchange of utility takes place between customers and

(most of) the employees. Consequently, customers see employees as an extension of the

company; if a company fails to deliver the utility, customers would in most cases not blame
the individual with whom they are dealing, but would consider this employee just as much
victim of the failing delivery system as themselves. In the worst case, even when they are
in direct contact with the customer, employees merely execute instructions. The extreme
caricature of this behaviour is Kafka's expression of bureaucratic behaviour.
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Under conditions of mass-individualisation, no limited set of instructions can be designed to
meet the unpredictable customer requirements, and employees will have to obtain much
more dominance over their own work processes. Therefore, empowerment is a
consequence of the inability of a procedural organisation to design instructions and make
manuals for every possible situation employees might face in relation to customer
requirements.  To  make  this  work (see Figure  12-3) a meaningful relationship  must  be
established between the customers and the employees themselves, or for that matter
further up the chain, between employees in various stages of the process. Such
relationships will only emerge if employees can make a difference in delivering the utility,
or at least contribute to the quality of that utility. This is the aforementioned dominance

employer

':>1-/

 1111111'f'111111111 

 «employee»j
91 d y)

Figure 12-2 The industrial equivalence model

employer

t

client 4 4 employee

Figure 12-3 Meaningful relationships between stakeholders
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argument. In order to achieve this, the industrial command and control chain that is based

on power, has to be replaced by a mechanism which creates freedom for the employee
while retaining the intention of the company to reach its strategic goals. Such a mechanism
of interaction therefore creates an exchange process between the employee and the
company, yielding financial value for the company, while creating perceived utility for the
employee.

Zenger and Hesterly (1997) describe the trend in which new forms of organisations are
emerging, of which small units and small firms (or 'molecular units') are the basic building
blocks. The small size of these units provides, according to Zenger and Hesterly, unique
possibilities of aligning individual pay and unit performance. They state this close link is
possible because in a small unit individual performance is more easily observed and
rewarded, and these units can deliver 'high-powered' incentives by simply rewarding
individuals for firm performance, thus avoiding the cost of individual performance
assessment. The incentives are deemed 'high-powered' because they are supposed to
motivate higher efforts, and the development and leveraging of capabilities, routines and

knowledge. This argument is very much in line with the traditional agency theory.

The traditional agency theory assumes that both value income positively, and that the
agent is risk-averse The agency theory states that a principal (e.g. a manager), who out-
sources a task to an agent  (e.g. an employee), is faced  with the problem  of how to reward.
The key question, then, is how the principal can motivate the agent to perform the task as
well as possible. The agency theory makes two suggestions:

•       Reward the agent on the basis of the performance delivered;
•      Monitor the agent while he performs the task.

In practice, however, these prescriptions of the agency theory are hardly in use. Barkema
states that it would be more productive to adjust the agency theory using insights from
other disciplines, such as sociology.
He quotes Frey (1992):

"The social exchange theory implies a contract between principal and
agent, in which the principal 'gives' the agent trust, loyalty, and
recognition, and the agent 'gives' back effort".

In this context, when the principal starts monitoring, he signals that he no longer trusts the

agent. This implies breaking the implicit contract, to which the agent will react by reducing
his effort. Added to the classic principal-agent model, this means that agents are motivated

by the social exchange contract. Reward by monitoring will still have advantages (a
stronger link between reward and performance); however, the disadvantages (breaking of
the social contract) will probably be greater (Barkema,  1995).

With regard to motivation factors it is worth to distinguish here between so-called 'satisfiers'
and 'dissatisfiers' (Herzberg, 1968). Dissatisfiers are elements that create irritation and
dissatisfaction with the employee, and at best the company can try to keep such irritations
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to a minimum. Dissatisfiers are, as it were, negative motivators; they kill rather than create
motivation. Therefore, if we aim to achieve a continuous process of improving utility for all
stakeholders concerned, such a change can only be based on satisfiers. Attempts could be
made (and have indeed been made) to express this satisfier-based exchange of utility
between the employees and the company on financial incentives. Despite this, there is
evidence that the effectiveness of such financial utility is short-lived and will, in the long
run, undermine the freedom-of-choice principle of the employee, as 'golden ties' link the
employee to the company.

Generally, there are four problems regarding the motivating effect of pay in our
equivalence model;

·     It emphasises the wrong relation: it reinforces the relation employer-
employee instead of client-employee;

•      It is not attached to the event (buying moment), but to some time-unit
(e.g. monthly) with which the individual cannot identify;

•     It does not recognise differences between employees (while pay-for-
performance links the height of pay to performance differences, in
general individual preference differences regarding the composition of
the total reward, e.g. pay, education, recognition, etc. are hardly taken
into account);

•     It does not comprise emotional equivalents.

Satisfier-based motivation of employees is completely in line with the Maslow-type
hierarchy, as it is based on increasing perspective in professional and personal
development. Therefore, in the relationship between the company and the employee,
success in achieving customer utility should lead to reward in the form of professional and
personal perspective.

An increasing base of literature suggests that employee commitment is the most important
correlator with the employee. O'Reilly and Chatman (1986) make clear that psychological
attachment of an individual to the organisation provides a good measure for employee
commitment. The basis for this psychological attachment can be threefold:

•     Compliance, or instrumental involvement in exchange for specific,
extrinsic rewards;

•     Identification, or involvement based on the desire for affiliation;
•     Internalisation, or involvement based on congruence between

individual and organisational values.

There are many instances where organisations need individual members to perform above
and beyond the call of duty for the benefit of the organisation. The motivational basis for
such extra-role behaviour is likely to require more than simple compliance. In their study
O'Reilly and Chatman prove that extra-role behaviour and - as a consequence of that -
turnover is unrelated to compliance. Critical voluntary behaviour that is not specified by job
descriptions appears to be largely a function of identification and intemalisation.
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Walton (1985) addresses the fundamental differences between 'control' and 'commitment'

approaches to work force management. The traditional, or control-oriented approach to
work force management took shape during the early part of this century in response to the
division of work into small, fixed jobs. Because of job standardisation and the pessimistic
assumptions about worker's skill and motivation, the job definition and the targeted
performance standards became based on the 'lowest common denominator'. At the heart

of the traditional model is the wish to establish (structural/industrial) order, exercise control

and achieve efficiency in the application of the work force. In this model employees are
looked upon as a means for (and often as constraint to) achieving shareholder value.

However, a model that assumes low employee commitment and that is designed to deliver

merely satisfying rather than outstanding performance simply cannot match the standards
of excellence set by world-class competitors in today's markets. Trying to boost
commitment in these circumstances is generally doomed to failure. Rather, a radically

different approach to work force management is needed: the commitment strategy.

Instead of considering employees a means or a constraint to reach shareholder goals, the
commitment model acknowledges claims of multiple stakeholders - owners, employees,
customers, public - and addresses questions of 'equity' between these stakeholders. At the
centre of this philosophy is a belief that eliciting employee commitment will lead to
enhanced performance (cf. Reichheld, 1996). Under the commitment strategy,

performance expectations are high; they do not serve to define minimum standards, but to

provide 'stretch objectives', to emphasise continuous improvement and to reflect the

requirements of the marketplace. This requires individual responsibilities to change as
conditions change (i.e. a broader job design), and the formation of teams that will be the

organisational units accountable for performance.

Ghoshal and Bartlett (1997) discuss the failure of the traditional employment contract. In
their view, employment contracts started off as an implicit exchange between employment

security as provided by the company and employees' willingness to execute tasks
allocated  to  them. This exchange relation  took  a  more  or less exploitative shape,  but
continued to work reasonably well in the old situation. However, this implicit employment
contract has been broken in the last decades due to company 'resizing' operations,
resulting in a 'hire-and-fire' situation governed by reciprocal opportunism and continuous

spot contracting (cf. the prisoner's dilemma, in which the absence of mutual trust will lead

players to the worst possible pay-offs).

To resolve this tension, Ghoshal and Bartlett propose a new form of implicit employment
contract, in which employees take responsibility for 'best-in-class' performance and for
engaging in the continuous process of learning needed to support this performance. In

exchange, the company ensures not employees' dependence, as was the case in the old
situation, but rather ensures the employees' employability by providing opportunities for
continuous skill updating, providing a stimulating work climate, etc. The most important
difference is that employees are no longer treated as a 'corporate asset' form that a 'return
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on investment' has to be appropriated, but rather as stakeholders versus whom the
company has a moral obligation in return for their commitments. Ghoshal and Bartlett
stress that this implicit contract is not an altruistic agreement to educate and develop
people at company cost.

De Gilder, Van den Heuvel and Ellemers (1997) examine the question of what determines
organisational commitment of employees. Drawing on previous research in Anglo-Saxon
contexts, they establish that organisational commitment consists of affective, continuity and
normative components. The affective component draws on emotional liaisons, which the
individual employee has with the organisation. The continuity component refers to possible
problems the employee might have in leaving the organisation, for instance because of
difficulties in getting another job. The normative component is merely the moral standard of
the individual employee: does he/she, for instance, value long-term loyalty? These      components are in turn influenced by the employee's attitude towards the characteristics of
task and job design, towards superiors and colleagues, towards the reward received,
towards the characteristics of the organisation and the physical work conditions, and
towards his own intention to leave. It turns out that the affective component is greatly
influence by such factors. The normative component is also influenced by these factors,
albeit at a lower level. It turns out that the continuity component is not at all influenced by
these factors; it is an independent characteristic.

Whereas the employee, having obtained dominance in return for recognition, perspective
and development opportunities, aligns with the value-creating interest of the company
system, we touch upon the relationship between the employee and the (internal or
external) customer. It is quite clear how customers would benefit from empowered
employees helping to create the best utility for them, but this does not automatically imply a
return in the utility exchange for the employee. Yet some form of exchange is required, as
otherwise the basic mechanism for a self-organising coalition between employees and
customers cannot be achieved. Little is known, either in practice or in literature, about this
balancing equivalent. In some situations though (especially in service organisations where
employees work in very close contact with the customer, sometimes even at the
customer's premises), a strong social bond and association with the customer's interests
emerges, sometimes to the extent that employees are prepared to sacrifice their
employer's interests in order to benefit the customer. Apparently, recognition and
appreciation in daily interaction provide a very strong emotional income component, which
sometimes could well offset even the interests and utility exchange in the
employer/employee situation. In this sense, satifiers provide 'emotional income'; it is an
'everyday'-income' when compared with financial incentives, which in time become more of
a dissatisfier.

Reichheld (1993) states   that high customer loyalty generates considerable economic
benefits and to a large extent explains differences in profitability among competitors. These
benefits start a chain of events: the possibility of higher employee salaries, boosting
employee morale and commitment, which leads to higher employee loyalty and higher
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productivity, lower training costs, better knowledge and experience, and higher employee

job satisfaction. This, in turn, leads to a better service to customers, who are then more
inclined to stay loyal to the company: a self-reinforcing loyalty-based system. To develop
such a system requires and understanding of the relationship between customer retention
and employee loyalty.

"The longer employees stay with the company, the more familiar they
become with the business, the more they learn and the more valuable
they can be. Those employees who deal directly with customers day after
day have a powerful effect on customer loyalty. Long-term employees
can serve customers better than newcomers can, after all, the customer's
contact with a company is through employees, not the top executives. It
is with employees that the customer builds a bond of trust and
expectations, and when those people leave, the bond is broken."

Apart from this, employees will have to be given an incentive to stay. According to
Reichheld, the companies that can be qualified as 'loyalty leaders' share their 'loyalty
surplus' with employees as well as shareholders. To keep the best employees they provide
incentive in the form of higher salaries, bonuses and commissions that align the
employee's self-interest with the interests of the company. If employees are expected to be
long-term, the company can justify investing more in them. It becomes worthwhile to train
the employees in doing the right thing for the customer, which in turn leads to happier and
more loyal customers. And the commitment to creating a loyalty-based system has spill-
over effects. Employees take pride in delivering value to a customer time and again. Their
satisfaction in contributing to a positive goal is another inducement to stay loyal to the
company.

In    an empirical survey, Peccei and Rosenthal (1997) tested a model of employee
commitment to customer service. The major outcome was that commitment to customer
service is primarily a non-calculative phenomenon, driven above all by affective, normative
and altruistic concepts.

The rationale is as follows. Organisations strive to differentiate themselves on the basis of
high-quality customer service. Customers' perceptions of services are highly effected by
the nature of their interaction with the front-line staff. While in the past services were
provided through standardisation of the service transaction, a modern concept of service
quality entails flexibility, initiative and individualisation. As these are incompatible with
bureaucratic structures, the attention shifts to employee commitment to customer service.

This employee commitment is manifested in behaviour, through affective, normative,
calculative and seemingly altruistic action. In the case of affection-based forms of
commitment to customer service, employees engage in continuous improvement and
spend effort on behalf of customers because they like to do so; they find the activities
involved satisfying and enjoyable in their own right. For the employee this commitment is a
source of intrinsic satisfaction, and an end in itself. In the second case, customer service
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behaviour would be normatively driven, based on the employee's internalised service
values and norms. Employees do their best out of an internalised sense of duty and moral
obligation. In the calculative case, the underlying motivation is instrumental in the sense
that the delivery of service quality is seen as a means to attain other valued goals, such as
financial rewards, recognition, promotion, or job security. They exert themselves for the
customers' sake, because the positive balance of costs and benefits involved. This
relationship is mediated by the amount of 'upward hierarchical trust' that providing high
quality customer service will be adequately rewarded by management. In the fourth case,
the behaviour includes organisational commitment or the strength of an individual's
affective, non-calculative attachment to the organisation as a basis of commitment to
customer service. In this case, employees work for the sake of the organisation, behaving
altruistically towards it; they do not work specifically for the customer. The above-
mentioned approaches are not necessarily mutually exclusive.

Apart from these approaches, which they qualify as 'willingness variables', Peccei and
Rosenthal also identify three categories of capacity variables: employee knowledge and
competence, empowerment, and resource availability. Knowledge and competence refer to
the understanding of what high quality service entails and how it can be best provided, and
to the necessary competencies to actually provide these services. Empowerment is
deemed important because narrowly defined routine jobs which involve standardised
repetitive tasks subject to close supervision, severely limit the scope for innovation and
experimentation on the job and afford little scope for employees to exercise their initiative
and judgement when dealing with customers. Resource availability is about the adequacy
of the resources needed to provide high-quality service and the job pressure in terms of
work place and workload.

The research model hypothesises that the willingness and capacity variables of the
individual influence the employee's commitment to customer service. The most important
result of the empirical research is that of the willingness variables, commitment to customer
service is significantly influenced by affective, normative, and altruistic orientations to
customer service. Calculative orientation to customer service was not found to be a
significant predictor. This may be explained by the absence of direct financial incentives
and rewards for customer service performance within the organisation. While non-financial
rewards (approval, recognition) may also serve as strong incentives, these may often not
be strongly or visible enough related to customer service performance. Of the capacity
variables, employee knowledge and competence were found to have a significant impact
on commitment to customer service. A human resource implication would be that
enhancing employee competence and understanding of customer service (learning) could
be very stimulating to customer service commitment. Empowerment on the whole was only
slightly significant, the component of job routinisation being however significantly
negatively correlated with commitment to customer service. Of resource availability, the
component of resource adequacy was only weakly correlated, while job pressure, on the
other hand, was found to have a significant positive impact on commitment to customer
service, instead of the hypothesised negative impact. A possible explanation would be that
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commitment to customer service implies and involves an intensification of work for the
employee. In order to satisfy customer requirements and provide high quality service, he or
she may have to do more on the job.

For a description of equivalents between the organisation (employer) and the customer, we
refer to Chapter 4.2,7.2,7.6-7.8 and 9.4, addressing the interaction-topology governing
the customer/company interface.

Bringing all of these elements together yields the equivalent exchange model as indicated

in  Figure  12-4.  If we concentrate on the satisfier dimension (the dissatisfier dimension  is
not of interest if we are aiming for self-organising properties), the dominant exchange
between customers and the company system (the shareholder interest) is the exchange of
functional utility vs. price. Normally, the customer will understand perfectly that the money
he pays for the utility he receives, goes to the company, not directly to the employees. The

relationship between customers and employees is covered by the exchange of other utility
dimensions, making the functional and emotional aspects of the utility dedicated and
specific for the individual customer. In return, employees will expect recognition directly
from the customer. In the relationship between the company system and the employees,
the employer will expect commitment and loyalty to the company's intentions and
aspirations to create economic value. Incidentally, this relationship is increasingly sensitive
to moral and ethical issues. A company that damages the environment might well expect
that employees are not willing to align with its ambitions, even when this pollution
contributes to the creation of economic value.

In return for loyalty, the employee will require a degree of freedom and dominance in the
execution of the work processes. Attempting to serve the customer, without any ability to
act, will create strong dissatisfiers in the relationship between the employee and the
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Figure 12-4 'The mass-individualised equivalence model'
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customer. With their success in delivering customer utility within the context of the
company ambition in mind, employees will be looking for utility in the form of emotional
income and perspective in daily interaction with the company system structure.

12.4 Professional versus organisational learning
The link between professional behaviour and organisational learning
closely resembles Stacey's description of the double loop learning of
new knowledge

Once we have reached the situation in which there is a proper alignment of equivalencies
with the ambitions of company, the central question becomes how to express meaning in
terms of intention. In fact a network company creates meaning by two different
mechanisms. The first mechanism is the layering of processes, representing a different
purpose in terms of the utility it creates for customers. A correct layering of processes
means that each layer has a clear and unambiguous expression of customer utility, and is
embedded in a hierarchy that has an increasing time-constant of dynamics further up the
hierarchy (see Chapter 7.3). This layering is the initial step in this approach. Within such a
process, the unambiguous expression of performance, as seen by the customer, is crucial.
This guides the principal way in which the process will improve by finding ever more
performing combinations between functional nodes in the process chain. This mechanism
has  already been described in Chapter  1 1,  as it largely takes place within information
systems and communications

More interesting from the point of view of organisation in human behaviour, is the second
mechanism: the performance improvement of the nodes (functional entities) by finding
ever-better combinations between the performance goal of the process and the cost and
effort associated with them. At the level of the individual this process is governed by
Stacey's (1993) double loop learning diagrams (see Figure 6-5, Chapter 6.9). In this
respect it is not the left side of the diagram which is of interest, but particularly the right
side, which causes the mental model of reality to change. It is these changes which enable
groups of individuals to find better combinations between effort and performance.
However, the right side loop causes effects of anxiety and disorientation and therefore will
easily create negative incentives, or dissatisfiers. These will effectively prevent groups of
individuals from striving for new working methods in an effort to express their dominance.
There are only two mechanisms to overcome this anxiety. One is to make the reward for
success big enough to overcome these limitations. The other is that management controls
anxiety and encourages experimentation.

Being caught in the trap between the anxiety that comes with making changes in current
work practices, and a reward system (in terms of emotional and perspective benefits) that
makes it attractive to find such methods, creates implicitly a hunger to learn from others. It
is this eagerness to achieve a better performance without incurring the anxiety and risks of
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free experimentation, which drives the proliferation mechanism of knowledge throughout the
organisation. In order to enable this, it is required to have a smaller or larger number of
parallel and identical functional elements, each of them competing for a rewarding position in
the relevant process and each of them experimenting and making the results available to the
rest of the group. In this sense, evolving process performance at the level of the individual
employees becomes a game. It is this notion of'game' which is fundamental to the working of
networked organisations, as games, in more than one sense, are fundamentally different
from a centrally controlled, procedural hierarchy. A game offers rules, but no central authority
that will issue instructions on what to do. A game knows both punishment and reward,
encompassing the utilities exchanged. A game also implies finding the best way of applying

the rules for one's own benefit; under conditions of a non-zero sum game it enables all to
benefit, rather than attain a situation in which one player wins and the other loses.

The game is, in fact, the metaphor combining March's exploitation vs. exploration as
indicated in Figure 12-5  .  If we revisit this diagram, which shows the exploration dimension
on the vertical axis and exploitation dimension on the horizontal axis. We can plot the
various improvement mechanisms at the process level. Improvements of the nodes
themselves will yield a better performance, in process terms, at lower cost; they are aimed

predominantly at improving the exploitation dimension of the process. On the other hand
exploration will endeavour to create totally new functional nodes, that might, if proven
successful, become part of the process chains. The networked mechanisms builds

processing chains from the nodes, either by selecting improved nodes over those that are
unable to improve their performance, or by experimenting with new innovative nodes. In

improved improved
nodes chain composition

A

exploitation

innovated / new
nodes

exploration

IVI.fll KPM  Simultaneous exploration and exploitation
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this way it is possible to obtain exploitation and exploration at the same time, making
companies sustainable in the short term by yielding superior economic performance, and in
the long term by creating the adaptivity required to meet vastly changing external
circumstances.

Example

XEROX (source: Brown and Duguid, 1991)

A Xerox repairman encountered a copier that displayed large amounts of
error messages and crashed when tested. The error messages, however, had
no relation with the nature of the crashes. This case fell immediately outside the
directive training and documentation provided by the company, which ties errors
to error codes. The repairman's experience was insufficient to solve the problem
right away, and a company technical specialist was equally baffled. While they
could have just replaced the machine by another, as company directives might
suggest, they went for an alternative option. They decided that solving the
problem required constructing a coherent account of malfunction out of the
incoherence of the data and documentation. To do this, they embarked on a
long story-telling procedure. The machine, with its erratic behaviour, mixed with
information from the user and memories from the technicians, provided
essential ingredients for the composition of the story, this process being
essentially one of diagnosis. Ultimately, these stories generated sufficient
insight for diagnosis and repair. The story, from then on, is passed around,
becoming part of the repertoire of all repairmen. The story, once in the
possession of the community, can then be used - and further modified - in
similar diagnostic sessions.

Rather than using a dichotomy of exploitation-exploration, Brown and Duguid (1991)
distinguish between working, learning, and innovation. They also distinguish between
canonical behaviour (as laid down in formal structures and procedures) and non-canonical
behaviour. According to Brown and Duguid, ethnographic studies of workplace practices
indicate that the ways people actually work usually differ fundamentally from the ways
organisations describe that same work in manuals, training programmes, organisation
charts and job descriptions. Their rationale is that this non-canonical behaviour fosters
work efficiency and effectiveness, learning and innovation, whereas canonical behaviour
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does not. In the canonical view, work practice is regarded as conservative and resistant to

change, learning is considered as an activity separate from working, and innovation is seen
as the disruptive but necessary imposition of change on the other two. In their article the
authors demonstrate that in fact these three activities are interrelated and compatible, and
thus complementary instead of conflicting.

In the field of working practices they argue that through heavy reliance on canonical

descriptions of tasks, managers develop a conceptual outlook that cannot comprehend the
importance of non-canonical practices. However, these non-canonical practices are highly
relevant in day-to-day problem solving activities of 'shop floor' employees. To illustrate this
non-canonical behaviour they provide an example as derived from Xerox  (Orr,  1990).

In the field of learning, theories of training as the transmission of explicit, abstract

knowledge from the head of someone who knows to someone who does not, in
surroundings that exclude the complexities of practice and communities of practitioners,
are under increasing attack. According to Brown and Duguid, learning theorists have
rejected the transfer model, and developed a view of 'learning as social construction',
putting knowledge in the context in which it has a meaning. Learners are acquiring not
explicit formal 'expert knowledge', but the embodied ability to behave as community
members. The central issue in learning is becoming a practitioner, not learning about

practice. Because this process is inseparable from the work itself, learning should take
place in the context of work, i.e. from a position on the periphery of practice.

"Canonical accounts of work are not only hard to apply and hard to learn.
They are also hard to change. Yet the actual behaviour of communities-
of-practice are constantly changing [...]."

Many organisations however, fail in changing and adapting because of their canonical
systems that generate closure form the outside world. The best they can do is simply

respond (albeit with great efficiency) to empirical observations of the environment. By
contrast, the enacting organisation is proactive and highly interpretative. Not only does it
respond to its environment, but also, in a fundamental way, it creates many of the
conditions to which it must respond. Innovation, in this view, is not simply a response to
empirical observations of the environment, rather the source of innovation lies on the
interface between an organisation and its environment. This process involves actively
constructing a conceptual framework, imposing it on the environment, and reflecting on
their interaction, paralleling the non-canonical community-of-practice behaviour as
described above, ignoring precedents, rules, and traditional expectations. This behaviour
leads to continuous development of new interpretations of the world, because it has a
practical rather than formal connection to that world.

Brown and Duguid conclude that, in view of the above, a unified understanding of working,
learning and innovating is potentially highly beneficial, allowing synergistic collaboration
rather than a conflicting separation among workers, learners, and innovators.
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Dixon (1997) draws on the analogy of hallway conversations to address the subject of
organisational learning. Because these conversations are informal, creative and open-
ended, they provide a rich metaphor for the way organisations build meaning. When
learning is defined as the organisational process in which the meaning that guides the
organisation's actions is constructed, according to Dixon three categories of meaning can
be distinguished: private, accessible and collective.

• Private meaning involves meaning as constructed by individuals. On
the individual level, learning can and must take place, but it does not
by itself generate organisational learning.

•      Accessible meaning is constructed among organisational members
through dialogue. 'Hallways' are the places where collective meaning
is created - in other words, meaning is not just exchanged, it is
constructed in the dialogue between organisational members, and
through the different constructs of meaning that each member brings
to this dialogue. The meaning each organisational member articulates
influences others. This does not necessarily lead to agreement, but
certainly to cognisance. Out of this confluence of ideas, new meaning
develops - meaning that no one individual brought into it, and it is this
construction of meaning that is organisational learning.

•       Collective meaning is held in common by all organisational members.
This is a 'storeroom' of explicit meaning, as held in documents,
policies, tacit beliefs, culture, etc. It is continually reinforcing itself
through the interactions between organisational members. However,
these interactions, as they are related to collective meaning and thus
lacking differences in perspective, will not lead to organisational
learning. That is: meaning is reinforced, but not created.

Metaphorical hallways have a number of important characteristics:
•     Discussion, not speeches:

hallways require organisational members to interact with each other by
exchanging their data, conclusions, reasoning and questions with
others, rather than by listening to speeches or presentations;

•     Egalitarian participation:
collective learning is more effective when organisational members talk
with each other as equals rather than as disparate members of a
hierarchy. Unless this is the case, it will be difficult for employees to
challenge the ideas of those in higher positions;

•    Multiple perspectives:
differences foster collective learning, which means that we learn only
when there is a discrepancy between our current thinking and some
event or data that calls our current thinking into question;

•     Non-expert-based dialogue:
as in human systems meaning is constructed rather than discovered,
expert answers, providing the one and only solution, become only one
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of the possible perspectives. Expert answers work only insofar as
organisational problems are technical in nature. Human systems
require ordinary people, thinking together, generating workable
answers to organisational problems;

•     Participant-generated database:
each of the participants to the dialogue will bring to it the knowledge
and understanding about their own processes and how these relate to
the other parts of the organisation. Hallways bring together the primary

sources of data, not reports from others;
•     Shared experience:

apart from being a source of ideas, hallways are also a shared
experience of interaction for organisational members. Hallways are, by
nature, temporary collective experiences, creating collective meaning,
but also providing meaning for the individual participants;

•     Unpredictable outcomes:
the collective meaning that will be constructed is relatively

unpredictable. The price to pay in human systems for the ability to
construct the future to a large extent, is that the future will be less like
a predictable, linear progression of the past.

In addition to this, Dixon stresses that it is also important to define what is not a 'hallway':
"Any meeting in which one or a few people make presentations or
speeches to many, including staff meetings and briefings, is not a
hallway. A question-and-answer meeting in which top managers field
questions from employees, whether in person or in teleconferencing, is
not a hallway. Most management development programmes and
professional conferences are not hallways; they are designed for
individual, not collective, learning. Newsletters and reports that
disseminate information are not hallways. All of these may be necessary
to the functioning of the organisation, but they are not places in which
collective learning can take place."

12.5 Evolution blockages
There are two major reasons why learning and adaptation may not
take place or come to a standstill"' :
•     Axelrod's prisonefs dilemma
•      The risk of ending on a local maximum of the N/K solution landscape

The sections above describe the general principles of achieving self-organising properties
in human organisations. Yet, if all of these requirements are met, effective self-organising
properties might still not be achieved, for two reasons which were already generally
described in Chapter 7.
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The first problem is Axelrod's sequential prisoner's dilemma, which governs the speed and
adaptability of the organisation. In organisational terms it means that the anxiety arising
from Stacey's right-hand learning loop might be so strong, compared to the benefits which
arise from success, that the driving force behind the prisoner's dilemma is not strong
enough to bring about the change. One of the underlying anxieties is fear of not obtaining
the co-operation of the environment that is necessary to achieve the desired objectives.
Frequency of success in trying new routes might be too low to sustain attempts to change,
especially if the environment strongly adheres to its conventions. As individuals are
predominantly focused on their personal survival, and TIT FOR TAT seems to be the most
effective strategy to achieve co-operation in a hostile environment, TIT FOR TAT itself will
cause agents who want to change, to rely no longer on co-operation. It is therefore
mandatory to create sufficient difference between punishment and reward in driving
changes for those who want to go into the new direction, or alternatively to secure
sufficient critical mass to create the basis of co-operation required to make such work
processes effective.

The second pitfall relates closely to Kauffman's observations on solution topology and
complexity of solution landscapes. His N/K model reflects the balance between the
complexity of the problems the organisation can adapt to and the risk of ending at a local
optimum. Networks, especially if they have a large number of nodes and are densely
connected, and hence potentially capable to create a rich solution space, might easily
strand on a local maximum. There are two principal ways of preventing this. The first one is
by starting with small, sparsely connected networks which can only deal with a limited
complexity of solutions, but which have less chance of becoming stuck on a local
maximum. Once they have achieved the global maximum, the size and connection
intensity could be increased in order to create the richness of solution space required by
nature of the problem.

The other possibility is to create sufficient noise, or force a 'long jump' in the information
base used by the group, in order to 'throw' them off their local maximum, hoping that with a
lot of effort they will find their way to a new maximum. However, this creates a confused
world and besides, being thrown back into the pit, having to climb the hill again, might not
yield the sort of motivation required for sustained evolution. The preferred option, therefore,
would be to gradually increase the size of the network and the interaction density. For
management this implies that one of the main parameters which control the evolution
process is the management of connectivity in a network. It is here that the entropy
measure, derived from communication patterns within the organisation, plays a role,
enabling management to keep an eye on the level of order achieved in the network
structure of the organisation. If the entropy measure is too low, one possibility would be to
stimulate a higher level of connectivity, to increase the richness of the solution space. On
the other hand, if the entropy becomes too high, management might reduce connectivity in
order to bring the interaction back to a lower complexity level.
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12.6 Related organisational theories
In the course of time, several authors have introduced organisational
concepts that show overlaps with this line of reasoning.  Among
these are:
•     The holonic organisation;
•     The fractal organisation;
•     The sociotechnical systems view;
•     The sociocratic method.

The holonic organisation

As the organisations have to deal with increasing complexity, problems of reliability and
flexibility arise. According to Mathews   (1996)   this is largely  due to organisational
architectures emphasising centralisation and control. A solution to this problem of
complexity is not in developing more sophisticated approaches to cope with this
complexity, but rather in cutting back complexity at the source. This can be achieved by
designing an architecture in which system order arises as an issue of co-ordination of
semi-autonomous entities rather than centralised control over the atomic operations
themselves. Mathews works out this solution through the concept of holonic organisational
architectures.

The basic conceptual core of such an architecture is the holon: an autonomous,
independent, intelligent operating entity, that is a system in itself, possibly containing sub-
systems that can also be characterised as holons, and at the same time a sub-system of a
broader systemic entity. The concept of the holon was coined by Arthur Koestler, one of
the founding fathers of the holonic way of thinking, as 'a part that is also a whole' or 'a
whole that is also a part'. The holonic structure consists of levels of holons, or super-
systems, systems, sub-systems, sub-sub-systems, etc. It has four basic structural features:

•     Holons are relatively autonomous; they possess internal coherence
and integrity. At minimum, they are equipped with a model of the
activity they are required to perform by the overarching system, and
with the capacities for performing those activities;

•     Holons are not expected to operate with absolute autonomy. However,
they have some degree of system dependence, as systemic order (as
opposed to control) is obtained through the co-ordinated activity of
holons. Thus, holons are not expected to determine their tasks
themselves - these are given by the overall systems design. But how
they accomplish their tasks is entirely up to them;

• Holonic systems consist of holons at various levels. System integrity
requires these holons to be structured along similar lines, so that there
can be meaningful aggregation from level to level. This implies that
holonic structures be self-similar, or recursive;

•      The fourth feature results from the other three. In a holonic system, no
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part of the system will possess complete information about any other
part. It is in this sense that holonic systems are 'complex', and that the
'whole' is larger than the sum of the 'parts' (or holons).

In a holonic system there is a triad of relations. First-order relations are those that exist
within any particular holon. Second-order relations exist between holons at any particular
level of the system, whereas third-order relations are those between holons at a particular
level and the system as a whole. Holonic systems possess a number of generic and
dynamic properties, each of which can be related to this triad of relations:

•       Centralisation and decentralisation of control
Holonic systems recognise that complete centralised control is
impossible in any complex system, and is in any case brittle and
subject to catastrophic failure. Therefore they ensure that control is
shared between holons themselves, through their relative autonomy
and a systemic coordinating mechanism which takes responsibility for
steering the system as a whole;

•     Systemic reliability
This lies in the capacity of holonic systems to keep functioning, even if
one or more individual holons may have broken down. It is the
reliability of the total system that is at issue, rather than the operation
of any particular holon;

•      Systemic flexibility
Systemic flexibility of holonic systems lies in their capacity to switch
operations from one holon to another as the situation demands, or
through individual holons themselves, switching their operations with
minimal disturbance. This property is also known as 'modularity' -
except that holons are 'intelligent' modules that can respond to signals
in their own right;

•     Systemic responsiveness
The principal virtue of holonic systems lies in their flexibility and
adaptability. Unlike centralised systems, which need to alter their
entire internal structure in order to make even a small adaptation,
holonic systems adapt through individual holons making mini-changes.
It is the capacity to initiate changes at the holonic level, rather than
waiting for a signal from a central controller, that provides the key to
superior performance. In this way, the holonic architecture delivers
flexibility by cutting through the source of so much organisational
complexity (e.g. the multitude of control signals going up and down a
hierarchy) and reducing it at the source;
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•     Systemic learning
This is closely related to responsiveness. Learned responses at the
holons themselves can be characterised as 'single-loop' learning, as
this is what constitutes continuous improvement (albeit not by
questioning the 'rules'). Second-order learning, at the inter-holonic
level, involves a change in the rules followed by any holon, induced
through its interactions with holons on the same level. Third-order
learning, which involves changes in total system structure, such as
generating new holonic entities or dismantling superseded holons,
comes from interaction between the system as a whole and its holonic
constituents. Both second-order and third-order learning can be
characterised as 'double-loop' learning;

•    Organisational innovation
Ultimately, an organisation is not viable if it cannot renew itself as
circumstances change. Traditional centralised systems, concerned
with control, have to be created anew for each situation; they have no
capacity for self-renewal as a continuous process. Holonic systems, on
the other hand, are defined ultimately by such capacity for self-
renewal, through the self-activity of their holonic constituents. Holons
which have stopped performing can be disbanded, while new
demands can be addressed by the formation of new holons.

The same architecture that is used to describe the holonic organisation can also be used,
according to Mathews, as a prescription for design. This design follows three steps:

•     Operations are allocated to the holons; this involves decision-making
as to what the holons will do. This can only be decided in a top-down
manner, keeping in mind the perspective of the whole system. Each
holon should be provided with staff, skills and technical configuration
to perform its work;

•      After the top-down process of allocating tasks, a bottom-up process of
allocating controls can be started. The holon itself will call for its
required level of control, or self-management. This can be done by
allocating as much control (self-management) as possible to individual
holons, consistent with their skills, responsibilities and tools provided;

•      Once an iterative loop of top-down allocation of tasks, and bottom-up
allocation of controls has been accomplished, the required information
flows can be designed. These will reflect the actual production or
service flows that make up the organisation's work. Much of what is
transmitted downwards will be process goals, formulated in general
terms at the top level and then broken down into relevant process
goals at each holonic level. Much of what is transmitted upwards is
performance measures, aggregated at each level - so that the details
of performance are kept within the relevant holonic level, and only
useful summaries are passed on.
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This whole process of organisational design is iterative, and can be expected to go around
this three-step sequence many times before agreement is reached and the purpose of the
system is widely understood.

The fractal organisation

In his book 'Revolution der Unternehmenskultur: das fraktale Unternehmen', Warnecke
(1993) puts forward a fractal-based model for organising production firms. The economic
developments of the past hundred years have led to ever-finer methods of organisation, in
which economic and scientific factors reinforced each other. Now that information systems
are becoming more advanced and data processing is going ever quicker, predictability and
control are supposed to rise, especially when factories become fully automated. However,
Wamecke states, this deterministic view of the world only applies in a very limited space.
He refers to modern physics, where these limitations have long been recognised and non-
linear and chaotic relationships are accepted as an important part of reality.

The fractal factory is a concept that tries to incorporate these ideas from other sciences
into the field of business economics. The term 'fractal' itself is inherited from descriptions of
organisms and natural constructions that can adapt to very complex situations, using only
a few different but continually repeating building blocks.
In the context of an organisation - or a factory - a fractal in Warnecke's definition is a self-
acting organisational unit, of which the goals and performance can be described
unambiguously. They are the primary constituents of the fractal organisation. Fractals have
the following characteristics:

•     They are self-resemblant, i.e. structure and entrepreneurial nature are
essentially the same on every level (resembling the building blocks in
nature). Just as in nature, however, fractals will never be exactly the
same: there is room for differences;

•     They are self-organising on operative, tactical as well as strategical
levels. This ensures that implementation of good ideas from within the
fractal will not be blocked by external forces;

•      They are dynamic and vital, which means that they are living,
intelligent structures that are able to adapt to changing environmental
circumstances. This vitality preserves their capacities to generate
profits and be competitive;

•     They are very ordered, and can therefore integrate numerous aspects
and cope with complex problems. They focus on their primary process,
thereby greatly reducing the need for complex tasks and processing
information. Warnecke adds that solving complexity through what he
calls misuse of additional computer speed and processing power is

dead wrong. As problems become more complex, ever more effort will
be needed to solve them this way, which means that no real
improvements will be made;
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•     Information and communication are of central importance to the fractal
structure, because they tie together the different elements of this
structure. It would be wrong to assume, however, that information
exchange and communication will evolve automatically out of
technically advanced information and communication systems. These
systems often reinforce and 'cement' the existing structure, leaving
little room for improvement;

•    They have clear, interactively determined goals. Goals are generated
through the interaction between the different fractals involved to deliver
a certain performance. Goal consistency is assured by an 'inheritance'
mechanism: the fractal's goal is interactively adjusted to the goals of
overarching fractals. The closer the fractal is to operational processes,
the more clear-cut the goals should be;

•      The control of a fractal organisation resembles naval fleet navigation.
In Warnecke's view, total decentralisation and market-like interactions
within the company (as proposed for example in the 'bionic
manufacturing' model) cannot be considered the solution.
"A company cannot, like an amoeba, be indefinitely split into fully self-
containing living parts. Rather, a company resembles a highly
organised living system, that cannot act meaningfully in the absence of
some kind of central co-ordination. The strategic direction of a
company is too important to be left to chance."
In the fractal organisation the strategic intent is defined centrally by a
small 'navigating' fractal. Other fractals' goals are interactively adjusted
to this overarching direction. Warnecke reminds however, that this
process is quite different from conventional 'budgeting rounds' and
goal prescription. In other words: the navigating fractal defines the
possibility space (top-down), whereas the fractals themselves fill in this
space (bottom-up);

•     They crucially depend on people. The fractal organisation delegates
power and competencies to its employees instead of tying these up in
management and technostructure. It provides employees with free
space, demanding more employee responsibility and more flexibility
(risk) in return. It goes radically against the idea that people are a
disturbing factor that should be 'automated away' as soon as possible.
Warnecke thinks it is necessary to explicitly integrate people in all
organisation activities, from physical production to administration and
organisation;

• Their performances are measured on the level of the fractal. The
fractal's performance is measured by the extent to which its goal has
been reached, but this is always done on the level of the fractal as a
whole, not on the level of individual employees. Through meaningful
use of modern information technology the fractal's performance
information can be made available instantaneously.
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The sociotechnical systems view

Kuipers and Van Amelsvoort (1990) provide a survey of the sociotechnical systems theory.
Originating from the Human Relations movement, sociotechnical systems theory was first
formulated  in the 1950's, when Trist and Bamforth related 'technical systems' to 'social
systems' in a British coal mine study. The sociotechnical systems theory was extensively
developed in the Netherlands by among others De Sitter, Kuipers and Van Amelsvoort.

Sociotechnical systems theory regards the organisation as an 'open system', interacting
with its environment (Emery and Trist, 1960). The main motivation for further developing
sociotechnical systems theory was the apparent failure of the Taylorian organisation
principles, based on a division between thinking and working. According to the
sociotechnical systems theory this division led to disintegration of the social system, and
thus diminished system capabilities to adequately react on external disturbances. In order
to prevent this from happening, an optimal balance had to be found between the technical
system and the social system. The way this balance is shaped was found to heavily
influence employee performance and productivity. In deliberately making choices in
shaping this balance, it turned out to be unnecessary to translate mechanisation and
technological advance into a stronger division of labour. By creating (semi) autonomous
task groups it proved possible to preserve the social system while making optimal use of
the technical system.

Sociotechnics as an integral organisation design theory was further developed by Kuipers
and Van Amelsvoort (1990). Its goals are mainly in the fields of flexibility, product quality,
production control, innovation capacity and quality of work life. The central concept is that
of self-organising work groups, concentrating on a whole task cycle (within a production
environment). The self-organising work group is the basic building block of the
organisation. It can autonomously engage in contracts, it sets its own production goals, it
internally takes care of production disturbances, it determines internal task division, it takes
care of the external co-ordination with other groups, and it can autonomously hire
employees.

Contrary to Taylorian design, the sociotechnical principle is based on the minimum
possible division of labour. Sociotechnics is not equal to Human Relations, task enrichment
and task rotation views, however. Kuipers and Van Amelsvoort state a number of important
distinctions:

• Sociotechnics takes the group task, not the individual task as unity of
design;

•      Sociotechnics is not primarily focused on quality of work life, but also
recognises the structural conditions determining the quality of the
organisation. Quality of work life and quality of the organisation are
inherently connected;

• Sociotechnics explicitly focuses on the structural and technical
implications of its design principles for the organisation as a whole.
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The sociocratic method

Another related concept is the sociocratic method (see Romme and Reijmer, 1997). The
sociocratic method started  in the 1970's as a result of organisational experimenting Gerard
Endenburg in his own company by Endenburg Elektro-techniek in the Netherlands. The
method is a forerunner of what is currently known as chaos and self-organisation. It
recognises that the most important problems confronting both authoritarian and democratic
organisation structures follow from the concept of central design and control. As power is
concentrated in the top of the organisation, it will have to be transmitted down by giving
instructions or delegation of authority, thereby limiting possibilities for self-organisation on
lower organisation levels. This self-organisation on the basic hierarchical levels is
necessary to maintain organisational adaptability (see also Romme and Witteloostuijn,
1996).

While the necessity of self-organisation is recognised, the sociocratic method states that
for large organisations central steering and hierarchical structures will remain necessary.
The problem to be solved, then, is how to reconcile central steering and hierarchy with self-
organisation of decentral units. The sociocratic method claims to achieve this by replacing
the order principle of central power by the principle of circular processes. In these
processes, power can flow as easily up as down the hierarchy, thereby removing the
central power problem. The concept of circular processes has been pioneered by Ackoff
(1981; 1994), by Nonaka (1994) and by Endenburg (1990; 1992). It depends on four basic
principles:

• Policy decisions are taken according to the 'no consent' principle (a
decision can only be taken if nobody objects); executive decisions
remain to be taken by line management;

•      Over the hierarchical structure (which remains for executive decisions)
a circular structure is imposed for policy decisions. A 'circle' is a
functional work group, consisting of employees with a common goal,
making decisions on the basis of 'no consent'. Every employee is part
of at least one circle. Every circle incorporates a line manager who
takes care of policy execution;

•      Lower and higher circles are 'double coupled', i.e. the line manager
and at least one elected representative from a lower circle also take
part in decision making in the next higher circle;

•     All persons within a circle, be it line managers, representatives, or
whatever, are elected according to the 'no consent' principle.

While a circular structure is imposed, the original hierarchical structure is not fundamentally
changed. This ensures that steering and control regarding policy execution are maintained,
while also self-organisation and self-steering are realised. The principle of 'double coupling'
ensures adequate policy tuning between levels and adequate policy support on each level.
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Conclusions regarding related organisational theories

In this paragraph the concepts of the holonic organisation, the fractal organisation,
sociotechnical systems theory and the sociocratic method have been discussed. Each of
these concepts has a number of overlaps with the concept of 'networked organisations'.
However, there are a number of criticisms, too.

While the concept of holons comes very close to our notions of atomised structures, self-
organisation, recursive simplicity, process goals, etc., we encounter a problem with respect
to learning within the holonic system. The fact that according to Mathews it is possible to
have double-loop learning within the system is based on some hidden assumption that the
intelligence to change the system is internally available. As this intelligence does not come
solely from the interaction between the holons, there must be some kind of 'super-holon'
(called 'the system as a whole' by Mathews, 1996) within the system that is smarter than
the other holons. It is this idea that we strongly oppose to, because it leads to the
conclusion that somewhere in the organisation there is an entity possessing knowledge on
how the organisation should adapt to its environment. In other words, an entity that would
be able to predict environmental change and design the organisation accordingly. As we
assume the environment to be unpredictable and organisation design to be impossible,
such knowledge will not be present in any entity within the organisation.

A second concept that comes quite close to that of networked organisations, is that of the
fractal organisation or fractal factory. Here again we recognise notions of atomisation (a
concept that also proves very useful in shaping recombinant supply chain processes), self-
organisation, interaction, recursive simplicity, living structures, etc. In our view, however,
Warnecke does not provide any real solution to the problem of managing such structures.
The mechanism for goal setting through interaction between fractals remains rather vague.

While this process might work for individual fractals (which we do not believe), the
questions remain to how the company goals are determined. As these cannot be simply an
aggregation of the individual fractals' goals, Warnecke falls back on more conventional
concepts. Company goals are determined by a 'navigating fractal' operating through
'management by exception'. Moreover, in the structuring of organisational hierarchy, he
falls back on a division between on the one hand performance defining and measuring
functions ('Leistungsfunktionen', above in the organisation), and on the other hand value
building functions (Wertsch6pfungsfunktionen', down in the organisation). With regard to
navigation and management functions he further states that these remain to be developed:

'Navigations- und Steuerungsinstrumente for die Fraktale sind noch uber
bekannte Methoden hinaus zu entwickeln. Gegenwartig ist ein
erheblicher Aufbereitungsaufwand natig. .

The sociotechnical systems theory also has a number of similarities to the networked order
concept, such as the open systems point of view and of self-organisation within work
groups. In some respects, however, it remains quite distant from networked order. To
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begin with, the joint social and technical systems focus makes it very much a concept of
'how to design an organisation'. We think, however, that for future organisations central
design will simply be impossible. This 'design' objection mirrors in the conventionalism in
thinking about how work should be arranged. While the autonomous task groups are self-
steering, the sociotechnical systems concept still focuses on functional or task-oriented
design in the sense that the task group will be assigned a 'task' (not a process) and that
this group will internally divide its 'tasks'. A last objection to the concept is that, in spite of
the claim that is not only focused on the quality of work life, it remains very employee-
centered, i.e. focused on the dominance of only one of the stakeholder groups.

The sociocratic method takes very much the same starting point as networked order, i.e.
that becomes increasingly less possible to shape organisations through centralised design.
There are a number of important differences in how the concepts are elaborated, however.
Whereas in the networked order concept process execution is largely self-organising and
management sets the goals and boundaries, the sociocratic method works exactly the
other way round. On the one hand, it retains the functional hierarchy for executive
processes, which we think will walk into the limitations of the industrial order principle. On
the other hand, it envisages self-organisation with respect to the policy (or goals and
boundaries). We believe this reflects a naive trust in the goodness of people and in the
idea that people will cooperate anyhow. The consequences of the 'no consent' principle
might be disastrous when people decide to defect instead of cooperate. In this case, it
might become impossible to take any policy decision at all. A further problem with respect
to the sociocratic method is the double coupling argument. While in itself useful, it provides
a very predetermined way of connecting the organisation network. In other words, the
connectivity is still 'designed in', while we think the connectivity should be shaped (and
changed) according to the environmental demands made to the system.

12.7   Management in the middle
Management in networked companies is quite different from
management in an industrial structure. In change programmes
towards networked structures middle management gets 'stuck in the
middle', both in quantitative terms as well as in qualitative terms.

In previous sections we have discussed the various principles which underlie interactive
self-organisation within the human processes of a company. It should be noted that these
principles are not fully independent, in the sense that they obviously interfere with others
like the marketing, supply chain and information processes. Therefore, in the creation of
such organisations these principles cannot be isolated from the shaping of the other
processes as described in Chapters 9 through  1 1. In order to establish a link together with
aspects of management arising therefrom, initially the formulation of goals and
establishment of a hierarchy of processes, as described in Chapters 7.3 and 7.4, is
relevant. Only by shaping this hierarchy, properly defining the corresponding processes
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and formulating unambiguous, outrageous targets which exploit the antagonism between
the equivalencies, as envisaged by both company and customer, can coherence be
established between corporate goals and processes.

Management is, among other things, about securing and governing the way in which both
the customer and the company see how the equivalencies are translated into self-interest
of the employees active  in the processes concerned (see Chapter  12.2  and  12.3).  The
evolution towards effective self-organisation might be hampered though, by problems with
the appropriate level of connectivity in the network, or by problems caused by proliferation
blockages which arise from an inadequate balance between critical mass and the
punishment-and-reward system (e.g. the positive and negative equivalencies as perceived
by employees (see Chapter 12.4 and  12.5).

From this perspective, management in such companies will shift from issuing work
instructions in a Taylorian labour division model, to shaping the exchange processes
according to the above principles': Ghoshal and Bartlett (1997):

"The problem is that after decades serving as loyal implementers in a
classic hierarchy, most employees do not have the attitudes, knowledge,
or skills to allow them to take advantage of the new freedom made
possible by such changes to the structure and systems. To allow these
individuals to become real frontline entrepreneurs, companies must
create a nurturing an supportive environment that develops the skills and
builds the confidence of those being asked to take on this new role. Think
about what is needed to prepare an animal raised in captivity for release
back to nature. It takes skill, patience, and a lot of time. In contrast to
some of the popular mythology (or wishful thinking) of instant
empowerment and overnight success, our observations led us to
conclude that radical transfers of responsibility and power without
adequate coaching and support is both narve and irresponsible. [...] The
challenge is gradually to loosen and eventually to remove the boundaries,
controls, and restrictions [...]."

Or, as they describe it: a change from a context of constraint-compliance-contract-control
to a context of stretch-support-trust-discipline.

Many of these issues relate to management attitudes and style. In networked organisations
a manager becomes more like a gardener than a constructor or commander, which so
typified the industrial organisation. In emotional terms, following Stacey's     (1993)
terminology, it requires management to shift from Tatherhood' to 'motherhood', a change
which many current managers will find difficult. In terms of interaction the interplay between
management and employees changes in nature. Rather than entering questions and
resolving problems, pretending to know all, the prime task of management becomes to
challenge the existing performance/cost situation and to create mechanisms which make it
attractive, also at the level of the individual employee, to strive for better combinations.
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Management therefore concentrates more on influencing connectivity and equivalence
mechanisms, than on directly steering and controlling resources.

The fast-changing, heterogeneous and unpredictable demands placed on corporations
made the majority of companies realise that conventional strategy-structure adjustments
were insufficient to address these demands. In their research, Ghoshal and Bartlett (1997)
found that most companies were stumbling on the constraint that their managers were
simply unable to adapt to the demands being placed on them. Or, as they quote one
manager:

"trying to implement third-generation strategies through second-
generation organisations run by first-generation managers."

They describe the case of an old Westinghouse division, being stuck in conventional
industrial thinking, that was taken over by ABB. The radical decentralisation of resources
and responsibilities that follows from ABB's business strategy had large consequences for
the division's organisation. As it was restructured into profit centres, all of a sudden
managers who had thought of themselves primarily as engineers began to focus on market
needs and became concerned about financial performance. They describe that the ABB
culture of committing people and stretching them to encourage individual initiative
penetrated the entire organisation. In fact, this meant a rediscovery of what management
should be.

Ghoshal and Bartlett further describe that especially for middle- and senior-level managers
it is difficult to let go many of the controls that had previously defined their roles and
provided them with their power and legitimacy. As controls and responsibilities are
transferred to first-line managers, middle management often feels irrelevant. This is the
reason why these management layers often become a barrier to the transformation
process: "they become a 'layer of clay' in the organisation, blocking effective transfer of
power down to the front lines and preventing the blossoming of new initiatives from below."

As already stated in Chapter 7.9, management in a networked organisation has to assume
the role of a gardener, rather than a machine constructor. As a consequence, much less
management will be required, since much of the energy needed to change and evolve
processes will arise from the organisation itself, instead of being pushed into the
organisation by managers. Just as the control of natural forces on a sailing boat requires
much less energy than is required to propel the boat forward, the management intensity
will be significantly less in networked companies than in the hierarchical companies as we
have known them. It is here that one of the major stumbling blocks arises, as this over-
capacity of management almost creates a Machiavellian roadblock towards change in the
middle-management layers of a networked organisation. Just when they have reached a
point in their career they have worked so hard for, many of them will no longer be needed,
and they know it. They are like Macchiavelli's barons, and it is unrealistic to expect them to
be the advocates of change. Many authors on organisational changes touch on the middle-
management problem, and suggest ways to deal with it, and from an understanding of the
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nature and working of a networked organisation, their observations are right. Whether all
solutions are compatible with the boundaries and mechanisms as described previously,
especially with respect to serving self-interest in the utility exchange, is questionablev

12.8 Conclusions

This chapter has been concerned with the application of principles of networked order in
the human organisation of companies and the business processes within these companies.
Although not pretending to provide a complete new organisational theory, we have argued
that creating interactive self-organisation implies considerably more than just reducing
management intensity. From a human perspective, interactive self-organisation involves a
delicate set of relationships, which will only produce meaningful results for the entire
company if three basic requirements are satisfied:

•     A meaningful exchange between individual people within the
organisation;

• Parallel learning and knowledge proliferation mechanisms that have a
clear sense of purpose at each level in the process hierarchy
throughout the organisation;

• Careful management of both network connectivity and the emergence
of critical mass, combined with sufficient power of incentives in the
equivalence-exchange mechanisms.

All these ingredients are required in order to create a meaningful, coherent and goal-
orientated networked behaviour, enabling management to control evolutionary speed and
direction. The performance is not constructed, but is an emergent property of the
organisation. It should therefore be noted that the change towards networked organisations
is by necessity evolutionary. However, in order to achieve this evolution, the boundary
conditions and underlying principles require a radical change in comparison to Taylorian
principles. It could therefore be said that the move towards this type of organisation is a
revolution of principles with an evolution of organisational development. Quite the contrary
of what is generally happening in reorganisation, where underlying principles remain
untouched and the organisational structure and the relationship between its various sub-
components change discontinuously.

In their book on the individualised corporation, Ghoshal and Bartlett (1997) recognise much
the same phase evolution as was described in Chapter 3. While the industrial model forced
employees into a corporate mould defined by policies, systems and constraints, the current
challenge lies in building organisations that are flexible enough to exploit the idiosyncratic
knowledge and unique skills of each individual employee. It is therefore, they state that
more profound 'metamorphic' change is needed. While large numbers of new concepts
and  ideas of Munning companies became available  and were implemented  in the 1980's
and   1990's,  most of these concepts failed to bring the expected success.   One  of  the
reasons for this failure is that rather than fixing the bureaucratic structures and systems
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that stifle individual and entrepreneurial initiative, companies decide to bypass them. As it
is precisely this system that selects and reinforces conformity and obedience, no
management ideology or redesign effort will change the dominant pattern. Moreover, these
concepts were mostly implemented as a series of random programmatic initiatives, when
what is needed is a more fundamental systemic change. It is for much the same reason
that Ghoshal and Bartlett's book does not provide quick-fix prescriptions or generals
solutions, indicating that there is just no 'one best way'. Rather they provide a set of
integrated principles regarding the individualised corporation:

•     The ability to inspire individual creativity and initiative in all its people;
•      The ability to link an leverage pockets of entrepreneurial activity and

individual expertise by building an integrated process of organisational
learning;

•     The ability to continuously renew itself.

Besides this, they recognise and describe in their book many issues we addressed in this
thesis:

•     The company as a coalition of stakeholders;
•      The importance of fairness and equity between stakeholders;
•     The company as a network of interacting agents;
•      The importance of collective identity and shared ambitions;
•    The exploration/exploitation dilemma;
•     The human group as a powerful mechanism for organisational

learning;
•      The importance of creating a continuous dynamic dis-equilibrium;
•      The importance of challenging goals and stretch;
•     The company as a collection of processes;
•      The impossibilities of structural design of the organisation;
•     The role of management as a coach.

With respect to how and where to start the process of changing a Taylorian organisation
into an interactive self-organising structure, these observations raise a number of issues.
This topic, the transformation process itself, is something that requires much more in-depth
research and experimentation. For example, in the 'supermarket' case of Chapter 8,
conducting such experiments in one outlet is one thing, but doing this simultaneously in
650 places is a different matter. For a start, it would not be possible to condition the outside
(supply) environment so that it would not interfere with internal processes at the outlet
level, and it would almost certainly be impossible to resolve the problems which arise from
the overnight 50% management decrease. The fact that an immense social problem

emerges which has a direct impact on the equivalence model, makes clear that moving
towards a future of interactive self-organisation is not in the interest of people within at
least a substantial part of the organisation. In many cases, this in itself might prevent any
evolution. Finally, whereas a large retail company might survive a short-term Russian-shop
(see Chapter 8.3) situation in one location, on a nation-wide scale the situation would most
certainly do so much damage to customer relationships that the arising problems might
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effectively prevent the company from even taking the first step. Therefore, the
transformation issue itself is a question that should not be neglected, but falls largely
outside the scope of this thesis (see Chapter 13).

'...........This apart from permission to do so, which involves the management. As we are
interested here in the self-motivation aspects, we leave the permission aspect aside.

"..........This observation forces companies to rethink many of the educational and training
programmes which are run as part of the change process. Under conditions of mass-
individualisation, not just meeting customer requirements, but also meeting the know-how and
ability requirements of employees are becoming pull-driven and require profound changes in
the way we structure such programmes.

"'-            The third common pitfall addresses the culture of the organisation. The culture of an
organisation is difficult to define, although in principle one could say that it is the set of values
and behavioural rules which seem to be generally accepted within the company as a standard
for professional behaviour. This cultural identity, although a property of the collective and not
of the individuals, has a very strong self-sustaining nature. It is not rare to find companies, in
many cases without even recognising it, and long after the founder has died, adhering to the
basic characteristics of the value and behavioural norms set by the founders. In this way it is
very easy e.g. to locate Ray Crock's basic opinions in the world-wide McDonalds organisation,
to find the basic values and norms of the Heijn family still in Albert Heijn and to see the
struggle of the Philips electronics company with the differences in view going back to the old
days of Anton and Gerard Philips. Changing these fundamentals is probably not possible, and
in this respect most culture-change programmes only change the expression of the underlying
values rather than the values themselves. It is possibly one of the main reasons why mergers
fail, as no synthesis or common ground can be found on which the two previously separate
companies can co-exist. Similarly, if and when achieving the shareholder goals will cause the
human organisations to violate the basic principles underlying the culture of the organisation,
the defense reactions as a result of Stacey's right-hand circle will probably be too strong to be
overcome by any utility. Given a relatively free choice, a massive drain of talent might be the
result

w ......... This was already noted by Mary Parker-Follett in the beginning of the century. She
believed that co-ordination of work was best achieved by direct contact between the people
responsible for making a decision, and that those people closest to the action should be able
to make the best decisions. This meant, in fact, that first-line managers could best co-ordinate
production tasks. According to Mary Parket-Follett, extensive communication between workers
and managers and involving workers in the decision-making would be required to optimise this
co-ordination: "just because they tell workers to do something a certain way, managers cannot
assume that the workers will do it."

v..........  Nolan and Croson (1995) give an example of quite rigorous reduction of middle
management intensity in their book 'Creative Destruction'.
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13 Summary, conclusions,
and topics of further research

13.1 Summary

In this thesis we addressed the questions which are arising if companies aspire to create
economic value under conditions of far-advanced unpredictable heterogeneity in the
market place. Looking at the evolution of value creation from a historical perspective, it was
concluded that in the ability to create economic value over time a number of phases could
be distinguished. Each of these phases having particular characteristics with respect to the
way value in the company is created.

From a capacity orientation in the first stage, through an industrial orientation in the second
stage, we are now facing the end of the industrial type structure as a mechanism to create
economic value. The reason for this limitation arises out of the basic characteristic of an
industrial economy: its ability to create economic value by exploiting similarities and
converting these similarities into economies of scale. The re-use of knowledge, either in
the form products of processes developed as well as in the capital infrastructure, creates a
productivity increase that has been the foundation of the wealth in the industrialised
countries since the industrial revolution. However, it was reasoned that, under conditions of
further increasing wealth as well as changes which have taken place in the differential
capabilities of various economies around the world, not the similarities in demand, but the
differences in demand between customers in advanced market become the dominant
driving force for value creation. And it's particularly at this point where industrial structures
are not adequate for the creation of economic value. This inadequacy shows in the
emergence of complexity costs, reflecting the underlying business processes being used in
a way that these processes have never been intended for.

In our industrial economy all activities are a built up of long chains of sequential steps.
Optimising the industrial efficiency in one step causes sometimes disproportional costs in
other steps of the chain, hence eroding, or even worse, the full benefits of industrial
productivity in the whole of the chain. On the other hand there are ample illustrations of
situations in which offering unlimited heterogeneity to the market in the context of a push-
oriented business concept leads to an impossible richness of choice at the client's end.

As a result industrially structured companies are faced with a paradox. On the one hand
markets start to become ever-more erratic and unpredictable, whereas on the other hand
serving these unpredictable needs destroys the base of industrial productivity and with that
the wealth-creating capability of the system as a whole. In order to resolve this paradox,
we have to look at the way order between functional elements of process chains is
achieved. Rather than the centrally organised functional order, which is so typical for the
Taylorian way of organising business processes, a different form of order is required. An
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order which is emergent from the interactivity between the functional elements themselves.
However the emergence of this order is by no means automatic, and requires a fairly
intricate set of underlying mechanisms, which secure both coherence as well as goal
orientation of such networked order. Seen in this way not all networks can be considered
as networked order.

There are some very simple interactive structures though, that display very eloquent
emergent order. The ability to create interactive order between functional elements of
business processes on the one hand, and the conclusion that free consumer markets are
in their own right complex dynamic systems on the other, enables the creation of interfaces
between the company and its market that provide a richness of solution space to the
individual client, while being not so complex that clients get lost in a swamp of
indistinguishable propositions.

However, applying such principles to business processes requires a fundamental
rethinking of the basic principles on which these processes have been founded:

• Where marketing traditionally has been founded on the ability to
segment markets into groups of comparable requirements, this will no
longer be valid, at least not at a phenomenological level. Marketing
becomes a real-time interactive dialogue with individual consumers
enabling them to express their needs, and move around in a rich
solution space;

• Supply chain processes will have to evolve from the current batch-
mode and prediction oriented nature to a responsive re-configurable
chain of atomised supply chain steps;

•     In this shift almost all processes and process steps will become virtual
(information) processes. These information processes are a mirror
image of the physical world. In this respect IT architectures will not
only be required to be networks, but truly networked systems;

•      In the same way the human organisation of a company will change
from a functional hierarchy to a networked organisation in which self-
interest and perspective for employees will be the basis of an
emergent order, creating coherent and goal-oriented professional
behaviour in the company;

·      And finally the role of management will change in a fundamental way.
In terms of style, it will shift from 'fatherhood' to 'motherhood'. In terms
of role it will change from instructive to coaching. Rather than passing
down instructions and decisions from the top to the bottom of a
hierarchy, management will be about networked connectivity,
equivalence exchange and a definition of (outrageous) goals. Not only
the quality of management will change, also the quantity of
management will be substantially less. Organising processes will no
longer be provided for by the management and the power it exercises,
but by the self-interest orientation of the professional staff.
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Consequently, the company as we now know it will change both in nature and in definition.
Networked companies will more and more become living structures in the sense that they
have an identity and purpose, which are emergent properties of the networked structure
itself. With that, companies will become symbiotic coalitions of stakeholders, where
shareholders customers and employees choose to co-operate, each from well-understood
perspective of self-interest. This, in turn, will require the company to create value for all of
those stakeholders simultaneously, and rules out company strategies that sacrifice the
interest of one group of stakeholders to benefit other groups of stakeholders. With that, the
stakeholders become part of the company as a networked structure and growth of the
company means extending invitation to customers, employees and shareholders (not being

stakeholder yet) to enter a relation with the company. In that sense the aim of the company
is not to create profits, but to secure its own continuity and beyond that to achieve a
purpose in the society in which it is active. Once it loses this purpose, it will gradually lose
the relations with the stakeholders, hence lose its continuity and stop making money.

The above summary of reasoning should not be seen as a description of tomorrow's world.

Deliberately we have attempted to reason through the nature, structure, and organisation
of the company under assumed conditions of extreme and unpredictably heterogeneity in
the market place. Some companies will start to enjoy or suffer the consequences of the
market developing in that direction already in the short term. Yet, other companies can still
continue to operate, maybe even for a long period of time, under the industrial paradigms.
Yet, if as a wealthy society we aspire to grow our wealth further, we consider the evolution
towards the perspective as described in this thesis as inevitable in the end. Especially for
companies that are market leaders in the current world of business, waiting until forced to
change the rules may be a dangerous game to play. Their success and continuity will
probably more depend on the ability to innovate and change ahead of the game, and
thereby reinvent the rules of the business game.

13.2 Conclusions

In Chapter 1 we stated the ambition and the problems which we were to resolve in order to
fulfil this ambition. Our main ambition (as stated in Chapter 1.5) was to provide at least the
beginning of an answer for managers struggling with the increasing unpredictability and
heterogeneity they are facing. Not by stretching the elastic of current solutions just a little
bit further, but by asking ourselves the question what would be the solutions and principles
on which companies and business processes were to be based if unpredictable

heterogeneity of the market would go to extremes. Hence not an extrapolation of current
practices, but exploring new concepts and providing a scientific base for those concepts.

The first question was to understand value creation itself. Not from an accounting point of
view, but understanding the underlying mechanisms which give rise to the value that is
created in companies in such a way that the relation could be established to the underlying
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business processes. The second problem was to understand which alternatives are
available to create meaningful arrangements between functional elements of business
process chains, different from the central procedural Taylorian structure that is so typical
for the industrial company. And the third problem we defined was, having discovered such
new principles of order, how to apply these principles to the core business processes of
marketing, supply chain, information and organisation.

As follows from the summary above, and more elaborate in the thesis itself, we feel that we
have achieved the ambition stated. However, with this thesis neither all of the answers, nor
all of the questions, have been formulated. Its exploratory nature, aiming to create a
perspective rather than a detailed set of descriptions and solutions, leaves a lot to be
researched and discovered in the future. However, a new concept for the company has
emerged, a concept of which fragments have indeed already been described by various
authors in the field of management sciences. To our knowledge though, no-one so far aimed
to build such notions into a coherent and consistent framework that could be identified as 'the
new company'. The new company as opposed to the companies as we know them today,
that are based on hierarchical structures and Taylorion labour division. Although many of
today's companies have moved away from this archetype version, in the core the key
paradigms underlying this archetype are still present in the vast majority of companies today.

If we contrast this new company with the existing companies of today, the table below
summarises the characteristic differences between these two types of companies.

Old New

Logic Industrial logic Networked logic:
• Homogeneity • Heterogeneity
• Functional hierarchy • Process hierarchy
•    Prediction / Planning • Responsivity

Value creation Volume-Efficiency and Differentiation-Efficiency
Volume-Differentiation oriented value creation
oriented value creation

Stakeholders Competitive stakeholders / Coalition of stakeholders driven by self-
power based interest

Focus Focus on position Focus on speed

Equilibrium Equilibrium (decreasing Stable dis-equilibrium
returns) (increasing + decreasing returns)

Change Quantum leap changes / Evolutionary changes / organisational

output driven learning / process oriented

Competition Institutionalised competition Competition for stakeholding
Solutions Solutions (one best way) Solution space (multiple best ways)

Perspective Product / portfolio Utility (pull)
(segmentation-driven push)
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Whereas the logic of existing companies is largely industrial logic, expressing the
importance of homogeneity in the business processes, functional hierarchy and the
importance of prediction and planning, the new company is based on networked logic. Its
key features are its ability to cope with extreme heterogeneity, a process hierarchy rather
than a functional hierarchy and the ability to respond interactively, at the level of the
execution processes, to changes in the external environment. Whereas, in terms of value
creation, existing companies are exploiting the relation between volume and efficiency

while pursuing economies of scale or, in the more heterogeneous version of industrial
companies, the relation between volume growth and product differentiation, the new
companies will in their value creation be very dependent on their ability to increase the
distance between the differentiation level and the efficiency level in their business

processes. At the level of the company as a whole this reflects the existence of outrageous
antagonist goals between the company and the market, and in fact between all of the
stakeholder groups. The aim to raise both the price premium level as well as the internal

efficiency deployed is the driver for continuous improvement of business processes in
relation to the market and the foundation of the organisational learning processes.

Existing companies frequently see their stakeholders as competitive. This competition is
based on the relative power distribution between those respective stakeholders. The new
company, recognising the rivalry and antagonism between the interests of the stakeholders
concerned, will be more like a harmonious coalition of stakeholders; stakeholders which
are seen to be driven by self-interest. The ability to overcome hostility by an overriding
mutual interest is one of the key features of such company.

Existing companies, as a result of their industrial logic, focus on the position achieved, be it
market share or otherwise. Although position will still be of importance, new companies will
more and more focus on the speed at which they can change their position. With the
dominance of focus on position and the importance of prediction and planning, existing
companies are trying to achieve equilibria. This aim both leads to the need for
homogeneity (or manageable variety) as well as to the inescapable decreasing returns at
the point were it starts to approach that equilibrium.

The new company will be characterised by a continuous, but 'stable' un-equilibrium,

reflecting an intricate balance between mechanisms of increasing and decreasing returns.
The idea that economic structures could be solely based on increasing returns, as might be
wrongfully understood from the work of Brian Arthur, is a misunderstanding. Exclusively
positive returns in the end yield only chaos. It is rather the borderline balance between
these two feedback mechanisms that creates the richness and order that is so typical of

complex dynamic systems. In Waldrop's terms: complexity is at the edge between order
and chaos.

The lack of responsiveness of the existing organisations converts change and innovation
into a quantum leap, whereas the new company will show a continuous incremental and

evolutionary change in close interrelation with the changes in its external environment.
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Whereas quantum leaps can and will be constructed, evolutionary change requires
organisational learning, which is embedded in the nature of the processes. Only by
creating processes that can develop emergent order, the requirements for organisational
learning (massive parallel processing, coding, recombination and proliferation) can be
achieved.

Whereas the existing company views competition mostly in the form of rivalry among
contenders for the same amount of market value, for new companies competition will be a
competition for stakeholding. Only those companies that can effectively build symbiotic and
simultaneous relations which shareholders, clients, and employees will be capable to
sustain the continuity of the coalition. Hence, the new company is less about 'competing
against', and more about 'competing for'.

And lastly industrial organisations are based on the thought that an optimal solution can be
found for every segment in the market. They are in a continuous quest to define this best
solution and aim to create sustainable competitive advantage out of this ability. The new
company, as from the very nature of the working in non-segmentable markets, is treating
the individual customer as the market segment and will provide a solution space rather
than preconceived solutions. A solution space in which customers will be able to configure
their own particular moment specific solutions. A space of possibilities that is vast, but not
necessarily, and not likely, filled with solutions supplied to the client. In much the same
way, the lawn provides the solution space in the office tower example (see Chapter 7.7,
Figure 7-6). Not all the grass will disappear though, as there will be patterns of use
emerging in the lawn. Providing space creates room for clients to define their own
particular solution. There is no single best way, each of the clients at each of the moments
will define their particular best way. The perspective therefore changes from product
orientation and portfolio segmentation in the existing company, to utility at the individual
level, created in an interactive process between the new company and its clients.

13.3    Topics of future research

While we aimed to explore the picture of such new a company concept as an integral
whole, many questions and problems in parts of our reasoning will require further research
and development. Therefore, next to research in management sciences aimed at
validating, instrumenting, and further refining of existing paradigms, we believe it to be
worthwhile to attack a number of such problems in future research projects. The list of
topics below does not pretend to be exhaustive. Even from discussing this thesis, more
topics of further research might rise. The topics mentioned below though, represent a view
of the major questions to be resolved. However, they also represent areas which, given the
availability of knowledge from other areas of science, have a good chance of being
resolvable. Provided dedicated energy to be spent on it.
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Management of connectivity

It has been argued in Chapter 7 that, as a logical consequence of managing the balance
between the richness of solutions and the amount of co-ordination energy required, the
management of connectivity in the networked environment is one of the prime control
mechanisms for management. The work which has been done on rugged landscapes by
Stuart Kauffman, Massimo Warglien and Daniel Levinthal represents a good, but still
limited and mostly theoretical foundation for both the existence as well as the basic

underlying mechanisms,  of such solution landscapes.

It is only the work of Bill McKelvey which starts to make visible the importance of the inter-
links between networked business processes and the relative continuity of connectivity
over the interfaces between two such networked systems. Yet, we know very little about
how to determine the connectivity of such landscapes, how to manipulate them, let alone
how to manage them from within a real business context. Providing too limited solution

space will under-exploit the differentiation value available from the market, whereas over-

stretching the richness of the solution space will turn off the clients or require
disproportional amounts of co-ordination energy.

Roots of positive and negative feed back

The interfaces between networked subsystems, any interface, but particularly the market

interface, are considered to be of a complex dynamic nature; complex dynamics, in the
sense that they provide a rich variety of solutions, while being orderly enough to be usable
in the utility exchange process.

The previous topic addressed the topological aspect of this interface. Next to this
topological aspect there is also the question of simultaneous occurrence of positive and
negative feedback mechanisms. To sustain its complex dynamic nature, positive feedback

is required, but in the absence of negative feedback loops these positive feedbacks will
drive the interface to become completely chaotic.

We do know from the work of e.g. Brian Arthur that positive feedback mechanisms and

increasing returns do exist in economics, but as yet we fail to understand exactly how
these mechanism actually work. In a similar way, as we can see how in the BZ chemical
reaction (see Figure 5-3) positive feedback arises out of auto-catalysis in the chemical
formula, we would want to understand what mechanism underlies the emergence of this
dual feedback system between two interacting sub-systems. There is a relation between
the nature and topology of the solution landscape, in which the peaks represent attractors,
and the emergence of these feedback mechanisms. The work of Arthur also points in this
direction. Yet, the governing principles and the conditions under which they occur, as well
as the way we might manage the interface for maximum performance, are as yet unclear.
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Equivalence systems

Next to the topology and feedback mechanisms governing the interface between two
subsystems, multiple exchanges of equivalencies take place simultaneously. This is
especially the case where more than two subsystems interact, as for example between the
various stakeholders in our company model. Including the interfaces between the
stakeholders and their environment, and including the interfaces between those
subsystems and the management of the company, those equivalence exchange systems
form a very complex set of utility interchanges. We have not aspired to describe the full
extent of such complicated exchange mechanisms, yet we do believe that a better
understanding of how such systems work and might be managed will be required to
manage companies of a networked nature.

It might also provide a new perspective on the role and place of governments in economic
processes concerning the way in which they can catalyse networked structures in the
economy to develop in the interest of society as a whole. There are indications that such a
role is important. We only need to look at the day-to-day practice of free market economies
in the absence of substantial government influence (e.g. some parts of Russia, the former
parts of Yugoslavia, or in Africa) to see this.

In studying these equivalence exchange systems, the role of pay-off matrices as reflecting
the non-zero sum games between the various subsystems is of crucial importance. And of
those pay-off matrixes, Axelrod's work on sequential prisoner's dilemmas, showing how co-
operation can overcome hostility under certain conditions, might prove to be very important
to gain an understanding of how such systems might work in practice.

Trust and reliability

The previous aspect has another implication. If we assume such prisoner's dilemmas to
play role in the interaction between a company and its market, then this could explain why
losing trust by damaging client's interests has such a devastating effect on the market
position of companies operating in international mass markets.

The lessons drawn in the past from coping with product failure, have indicated that full and
immediate communication (while immediate withdrawing the product from the market and
compensate those who suffered damage) is the only way to prevent the brand and its
position from becoming severely damaged. Something similar is visible with respect to
Stock market prices, in situations where a company's performance appears to be deviating
from the forecast as previously made by the management. Also in such cases sometimes
the damage is not only disproportional to the size of the deviation, but also does it take a
long time before the initial level of trust is restored.
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Client need profiles

With respect to the marketing processes of the future, understanding the solutions topology
will be heavily dependent on being capable to understand and numerically define the utility
expression of clients following a certain path through the solution space. As we
demonstrated in Chapter 9 this genetic code of the moment has a finite dimensionality
(eight to ten dimensions). But as yet the numerical expressions, let alone the meaning, of
such paths are not available. Yet understanding the utility code and being capable to
assess the gap between the solution space offered and the respective utility requirement,
would provide a major driver for both product innovation as well as the solution space
configuration. It would provide the basis for incremental product development: product (and
service) development as an adaptive and interactive process, controlled in direct
interaction with the client in his manoeuvring through the solution space. In addition to this,
it would be worthwhile to extend the work we have undertaken for supermarkets into other

areas of business, in order to assess whether (and to what extent) the observed order in

supermarket customer behaviour can be replicated in other markets.

Market structure

In Chapter 5 we demonstrated that a very simple set of interactive agents can indeed

create a rich structure of order. The emergence of this order closely resembles the
evolution that can be seen in markets: from infancy, through growth, to maturity and
saturation. However striking this resemblance might be, there is no scientific ground that
connects these two concepts. As yet this analogy is pure speculation.
However, if there proves to be a relation between the interactive order arising out of the
COLORS programme and the interactions in the market place, the understanding of the
mechanism underlying this emergence of order might well help us to understand the
evolution of market as a whole and positions of companies within those markets in

particular. Even in a much less heterogeneous and much more predictable world such

insights might prove to be worthwhile.

Supply chain stability

In  Chapter  10 we referred to the problem of networked supply chains, which, because  of
their non-linear event-drivenness, have the nasty habit to propagate and magnify

disturbances upstream in the chain. The overall control of such supply chains requires
more consideration. In fact, one could say that such supply chains display an excessive
amount of positive feedback, that is apparently not balanced by an appropriate level of

negative feedback. Hence the attractor is insufficient to keep the dynamic unbalance within

range of affordability.
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The lack of such stable unbalance causes the necessity to build buffering and slack into in
such supply chains. With that, at least part of the benefits that could potentially be derived
from event coupled supply chains are destroyed. It is not unthinkable that complex systems
theory is capable of both simulating such supply chains performances, and identifying
ways to introduce elements of dynamic stability into the chain.

Navigating in infinity

Whereas all processes become information processes, not just human agents in
networked systems, but all sorts of other entities will have to access information as part of
the network of utility exchange. Such users are confronted with unpredictable requirements
to find and use information out of an information environment that approaches infinity.

Current principles, apart from trying to predict user needs, are heavily biased towards the
concept of navigation, using search engines and information agents. Yet, by default,
navigating in infinity is impossible. It is an infinite process, with an increasingly low
probability of yielding results. Therefore, the question seems to be not how users can find
information in this space, but how in an infinite amount of information can find its
destination to a finite amount of users. Apart from the fact that controlling connectivity
might provide a way to compartmentalise the information space accordingly, reversing the
information transport from a push to a pull configuration will greatly help the applicability of
information technology in networked system configurations.

Culture identity and mission

In recent years both in theory as in practice, much interest, energy and attention has been
devoted to the topic of corporate culture, values and the formulation of mission statements
as an expression of those. Yet, culture and values are emergent properties of the
networked system, and cannot do without at least an implicit and relevant purpose and
identity. Those scientists and managers stating or practising culture- and value-change as
a constructivist activity might prove to be on the wrong track. If we consider culture, values
and identity to be emergent properties, the interactivity with the environment will induce
those aspects of the company to evolve. And if they evolve, management, by governing
the interaction mechanisms within the networked structure, will and should be able to
influence this evolution, both in terms of speed as in well as in direction. Yet, where many
of the current approaches assume that it is possible to engineer such characteristics, little
knowledge and experience is available regarding how to use the emergent nature of such
phenomena.
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Transformation management

If such properties are largely emergent properties, this leads in the end to the question
whether companies can be changed at all. And with that to the question how to turn an
archetype industrially structured company into a 'new company' as described in this thesis.

The question of how to transform companies largely remained unanswered, and in order to
start practically applying the principles of this thesis, more answers are necessary to help

shape and implement programmes of change. As change in most cases is approached
from an engineering rather than from an evolution point of view, our instruments for and
understanding of engineered change is considerably better than those of emergent
change.

Corporate strategy

Taking these thoughts one step further, we arrive at the question what corporate strategy
in the future is going to be. This is almost like asking for a redefinition of the strategic craft
both in management science as well as in corporate practice. If strategy is no longer equal
to planning, but on the other hand strategy (in terms of meaningful and purposeful
development) is not an automatic process, then guiding and governing the longer-term
evolution of the company and its business processes requires new answers to new issues.
Parts of those issues have been addressed already in this thesis, parts are open questions
as mentioned before. Yet the ultimate question, as strategy represents choice, is what
choices are open to the management of networked companies, and how they should equip
themselves to make such choices.

Hence apart from the necessity to rethink basic disciplines as marketing, supply and
logistics, information systems and organisation from the new paradigms upwards, the
nature and practice of the strategy itself will require a fundamental rethinking.

And this seems to be where the loop is closing. While looking at the evolution of value
creation under conditions of increasingly unpredictable heterogeneity we tried to devise a
strategic framework to address and exploit the issues and opportunities arising in such a
world. Having developed a concept of the networked company capable of performing in the
interest of the stakeholders under such circumstances, we now think it necessary to revisit
the question of strategy itself.
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A Food product manufacturing and retailing

A.1 Introduction

In the main sections of the thesis we discussed the structure and orientation of value
creation and the relation between value creation and business processes. In this chapter
we will apply the insights developed in the previous chapters to the evolution of the food
retailing industry in Holland in general, and a number of Dutch companies in this sector in
particular.
In this appendix we will not attempt to formulate strategic recommendations for these
companies. We will merely illustrate the way in which each sector evolves in time within the
context of the framework and terminology we have developed in the previous chapters, in
order to illustrate the applicability and the relevance of our insights.

A.2    Branded food products
The evolution of this industry is described along the broad lines of history. The evolution in
the branded food products sector can be divided in a number of phases, along the lines of
our development matrix (see Chapter 3.9, Figure 3.8):

•      (A) The early developments (1900-1960);
•      (B) Growing industrialisation (1960-1980);
•    (C) Heterogeneous diversification (1970-1995);
•       (D)  Stagnation and new directions  (from 1995 onwards).

In this description the phases of development as were discussed in Chapter 3 (see Figure
A-1) are becoming clearly recognisable.

Volume Efficiency Differentiation

Mass-
Acustomisation

heterogeneous
differentiation (D)

ProducU heterogeneous
market    A     diversification (C)

homogeneous
Industriallsation (B)

Capacity b________-__    - captive supplies   (Al

Figure A-1 Business Evolution Grid food products sector
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1900 - 1960:
Early development of branded food products

At the beginning of this century the early retailers were craftsman-type shops which sold
raw materials from open containers such as coffee, tea, cocoa and spices. These

ingredients were not obtained from industrial companies but were bought from traders.
From   1920  to 1960 these craft-type retailers gradually evolved into chains of self-service
shops. With this development the fragmentation of the retail market has gradually

disappeared.

This movement from craftsman-type retail shops to self-service shops has made it
necessary to pre-pack the ingredients, in other words the supply chain had to be
industrialised. A number of retailers have translated this necessity into the foundation of
proprietary factories. In the Netherlands De Gruyter and Albert Heijn are examples of this.
In France it is companies such as Casino and in Switzerland companies such as Migros
that have operated in a similar way.

In the early days these factories did not have a true brand identity and when there were
brands, the product name was mostly synonymous with the brand name. Examples of such
products are Maggi, Aspirin, Nescafe, Douwe Egberts, Van Nelle, etc. In so far as brand
names existed they marked the difference between proprietary products, manufactured by
the retailer itself, and products which were manufactured by third parties. The shops
themselves existed merely to sell the production of their own factories in the marketplace.

The rise of these factories meant a strong industrialisation in the supply chain of the
products, where economies of scale enable large efficiency benefits. In the relation
between the retailer and the suppliers the supply side developed a strong concentration of
power, dictating mandatory (on the penalty of not being delivered, or, for a period of time,
even legally sanctioned) market prices to the retailers. In the latter phase of this
development the proprietary (retailers) factories offered a protection against the excesses
which grew out of the vertical price control as exercised by external suppliers.

1960 - 1980:
A growing industrialisation

In the period  from  1960 to 1980 industrialisation accelerated  in this sector. Parallel to the
evolution of retailers developing towards chains of supermarkets, they largely abandoned
their proprietary manufacturing. The retail concept itself has an independent value creating
function and it appears to be possible within the chain to create sufficient specialisation
and competitive distinction.

This abandonment of proprietary production has not been easy for all of the retailers. Many
could not adjust to the idea that shops were not there to sell their own products, and
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adhered too long to the dogma of proprietary production. In the Netherlands for example
this caused the demise of De Gruyter supermarket chain.

On the supplier side, professional product management came up, especially Ansoffs ideas
about product management strategy which were published in the sixties. His theory about
producUmarket segmentation and the corresponding concept of brand competition has
found a place in the strategic vocabulary of the suppliers. This laid the foundation for the
large food brand companies which were to emerge later.

Especially during this period, new branded food products were created on a large scale
and such companies grew primarily by acquisition and by focusing on the primary process
efficiencies created through automation and mechanisation. Heineken, Unilever, and
Procter & Gamble are prime examples of companies that showed developments along
these lines.

In the latter part of this development, in the competition of these products in the various
market segments not only efficiency differences but also quality differences became
apparent. A strong quality improvement in the area of the branded food product
manufacturing led to a strong distinction from the proprietary brands of the retailers, which
gradually landed on the bottom shelves of the assortment.

The traditional vertical price control that went with the period before was substituted by the
creation of low-end products under the retail brand name by the very same branded food
product manufacturers. For the manufacturers this possibility was interesting because it
meant filling excess capacity and so ensuring that their manufacturing volume remained
above break-even point.

1970 - 1995:
Heterogeneous diversification

In the period  from   1970  to  1995 the shift in emphasis towards quality  and the further
refinement in producUmarket segmentation subsequently led to heterogeneous
diversification on a large scale. Retailers abandoned a relatively simple supermarket
concept for a one-stop shopping concept, and the more sophisticated retailers added fresh
products to their assortment. This had been impossible before, because of the limited
lifetime of such products.

The ever-increasing fragmentation of producUmarket segments increased the need to
create brand names as the basis for distinction from competitors. Although the brand name
initially represented the image of quality of the products linked to this brand, it evolved
more and more towards an independent identity in the psychology of the client. However,
the link to product quality remained important, and there are examples of branded
products, for instance Pampers, which have gradually become a hollow brand because
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they lost their advantage in product quality. The accent in value creation shifts more and
more towards the ability of branded articles to create a margin based on image and
therefore differentiation develops into the primary value creating mechanism.

1995:
From stagnation to where?

In the middle of the nineties the end of this heterogeneous diversification has become
visible which could lead to a structural stagnation in the value creation of branded articles.
If we look at the three basic components of value creation: volume, efficiency and
differentiation, we see this structural stagnation in all of them:

• Volume
As for volume we are reaching a consumption ceiling in most Western

European countries. More wealth does not lead to an increase in
consumption volume; therefore, the markets are structurally limited in
their volume growth.
The growth in the large retail chains is largely based on diversification
and parallelisation  of the market. If we look at suppliers this means
that they can only grow at the expense of competitors, and that in fact
the market has become a substitution market. Large oligopolies in
branded dominated groups of articles are more and more setting the
scene on the supplier side.

• Efficiency
From an efficiency perspective, the production costs are now almost

completely based on primary factor costs. The production cost of
marmalade is largely determined by the raw materials cost, energy
consumption and the minimised labour content of the manufacturing
process, transport costs, etc. In a general sense these factors are

equal for all manufacturers, and they no longer create a base for
structural cost advantages.
For the time being, room for further improvement in efficiency can
especially be found in two areas. In the first place, there are still

possibilities to improve the logistical connections between retailers and

suppliers. At this moment projects under the banner 'Effective
Consumer Response (ECR)' are undertaken all over world to reduce
the supply chain costs even further.
A second area with scope for efficiency improvement is an increase of
the productivity of the indirect organisation at the supplier side (as well
as with the retailers) through the use of modern information
technology, and a new structure and instrumentation of the supporting

processes.
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With respect to these efficiency possibilities, there is an undercurrent
of exogenous pressure on costs, that will continue to put negative
pressure on efficiency, e.g. energy costs, labour costs, environmental
costs, etc. In addition, many of the branded food manufacturers have
become so big that the volume-based economies of scale can hardly
be obtained. Many of these companies are continuously confronted
with over-capacity, due to volatile volume shifts in the substitution
markets in which they operate. Due to the disadvantages from other
utilisation, some food manufacturers are continuously pressed to
manufacture for retailers.

• Differentiation
As regards the differentiation side of these companies, signs of
stagnation are developing. The further heterogenisation of the
assortment leads to an explosive growth in the number of different
articles produced.
The physical limitations of space in the outlets increases the battle for
a place on the shelf. The shops are simply getting full.
Whereas the retail brands were traditionally positioned at the bottom of
the assortment, a strong evolution towards higher quality levels has
taken place. Some of these retail brands are now approaching the
position of the A-brands in terms of market position. These high quality
retail brands, (e.g. Albert Heijn's Culinary Soups and Traiteur Meals,
Loblaws' President Choice, Virgin Coke) exert a downward pressure
on the price-creating ability of A-brands and jeopardise any future
differentiation. The creation of A-brands increasingly demands large
investments, not only in product quality and product and process
technology, but also in marketing, in terms of branding and brand
identity of the product. This constant increase of investments and the
decrease in scope for further product-based differentiation are creating
the dangerous situation of diminishing returns on such imported
investments for a number of branded food suppliers.
Finally, the evolution towards ever-higher levels of sophistication in the
branded products area in recent years has again created a hole at the
bottom of the assortment. Smaller suppliers who specialise in products
that still have a quite acceptable quality are now filling this hole.
In an attempt to close the hole at the bottom of the assortment, a
number of branded suppliers are now introducing so-called fighting
brands from a defensive point of view; they are low-priced products of
moderate quality for the bottom of the assortment. This introduction
conflicts with a further increase of the differentiation level of the A-
brands. In other words, branded product manufacturers increasingly
find themselves between a rock and a hard place in terms of value
creation. There is only limited scope for creating value in both the
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supply chain, based on effective customer response and business

process redesign, and in economies of scale, on the basis of
concentrating manufacturing capacity on a European scale.

For the long term, one can predict that unless a breakthrough occurs towards mass-
individualisation, the emphasis in the interaction between retailers and suppliers will be
increasingly on the zero-sum aspects and with that the balance of power between retailers

and suppliers will also change.

Suppliers are played off against each other and retailers are increasingly capable of
exercising their power over the suppliers. This increase in aggression is clearly

demonstrated by the recent fight between Procter & Gamble and Unilever over the
introduction of Omo Power, an aggression which not just manifested itself in the battle
between those two competing suppliers, but also in the way this battle was fought with the
retailers. However, in the long term for branded food manufacturers differentiation is the
only way out.

A.3 The fresh sector

So far we have been looking at the branded food products. However, in modern retail
formulas fresh products have become a very prominent factor. The evolution in this group
has developed along completely different lines compared to the branded food products
described before.

The availability of this part of the assortment is much more recent than that of the branded

food products, and the interaction between retailers and supplier has had its own
development. Necessarily so, as there is an essential difference between groceries and
fresh products with respect to their life cycle. The industrial bulk logistics that for efficiency
reasons are used in the grocery industry are for that reason inadequate for fresh products.

The interaction between retailers and suppliers in the fresh sector has from the outset been

strongly focused on the integration of logistic change, in order to achieve the shortest

possible throughput-time. Co-logistics with suppliers in the grocery sphere is only at the
beginning of its evolution, but in the chain of fresh products it has already reached a high
level of sophistication.

On the other hand the product itself is still in its conception very much oriented towards
craftsman and raw materials, just like in the early phases of the branded food products in
the grocery area.

Only recently some first careful attempts have been made to create branded products in
the fresh area by means of processing and pre-processing (Chiquita, Dolmer, etc.), to
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Figure A-2 Logistics versus branding sophistication

create a larger, competitive distinction in levels of differentiation. This strong orientation of
co-logistics and co-operation with the supplier side has led to a very concentrated,
harmonious co-operation between retailers and suppliers in the fresh sector.

If we plot the level of logistics sophistication against the level of branding sophistication
(see Figure A-2), we see that the fresh sector initially developed along the logistical line
and it is only recently that a movement towards sophistication and branding became
visible. With grocery articles the opposite is true. From an historical sophistication in
branding, new ideas with respect to higher levels of logistical sophistication are now
becoming manifest. Although their paths are completely different, the characteristics of
fresh groups and grocery groups are converging. This means that the original distinction in
organisation will gradually disappear.

A.4     Evolution of specific companies
There is a clear evolution in grocery products and retailing, from capacity through captive
supplies to its homogeneous, industrial activities and from there towards a more
heterogeneous range of products and product branding. Currently there are only limited
possibilities for manufacturers to create further economic value in the future by growth in
volume or efficiency. Differentiation seems to be the only way out, but it can no longer be
achieved within the boundaries of product diversification and branding. New approaches
are required, which will inevitably lead to mass-individualisation.

If we project the general evolution as described above on the value creation of a number of
companies concerned, these changes and shifts in the orientation of value creation
become very visible.
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Ahold

In Figure A-3 the evolution of differentiation and efficiency is shown for the Ahold company,
which operates the biggest Dutch retail chain, Albert Heijn. Although the analysis has been
carried out on the Ahold figures, the evolution of Albert Heijn shines through very neatly.

In the early eighties the Dutch retail sector was at the end of a large-scale acquisition and
concentration movement. Previously, large groups of companies were created by quiet
take-overs.

Some companies, for example De Gruyter, disappeared because they could not detach
themselves efficiently from their manufacturing structure. In this period Albert Heijn came
to the conclusion that the level of its cost structure was too high to remain competitive and

began an immense internal and external overhaul to lower its cost and price framework.
This overhaul, which has become very famous in the Dutch retail branch under the slogan
'Albert Heijn gaat op de kleintjes letten' ('Albert Heijn is going to be penny-wise'), has
created an erosion of differentiation (= price level) in the market. It has, however, also been

very successful because the improvement of the company's efficiency during the period of
1980 - 1984 was larger than the equivalent loss of differentiation. On balance, even with

dropping prices, Albert Heijn came out substantially better in  1984 than in  1980.  It was able

to sustain its growth in terms of market volume, partly thanks to diversification through
effective competition with smaller retailers and specialised grocery stores, many of which

disappeared in large groups during that period, and partly by acquiring market share from

competitive retail chains.

Yet, Albert Heijn's growth in value creation was substantially higher than could be

explained   from the volume developments   in the market. Around   1985 the company
achieved the end of that evolution unobtrusively and then decided to put more emphasis
on quality of supermarkets. Massive effort was placed into developing more sophisticated
supermarket formulas under the banner of 'one stop shopping'. This evolution has reversed
the development of both differentiation and efficiency and, on balance, Albert Heijn
managed to boost its differentiation level  back  to the position  of  1980  and even beyond

that, without the corresponding loss in efficiency. Again, it was capable of translating the

strategic movement into corporate value.
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Admittedly, the fact that the development towards differentiation was aided by the positive
developments of the Dutch economy as a whole in the latter part of the eighties and the
fact that their striving towards efficiency was aided by the government control over
minimum wages, does not prevail the market shift in strategic emphasis in the middle of
the eighties. However, it marked a point where around  1990 the question arose  how to
continue this evolution.

After extensive strategic study Albert Heijn decided in the early nineties that the road
forward to mass-individualisation is the only way in which the company could develop, and
that this evolution towards further levels of differentiation was incompatible with the current
and existing structure of its business processes. The first results of this strategy are visible
in the efficiency/differentiation graph. Firstly, the improvement of efficiency, largely by
attacking the cost of complexity in the organisation, secondly the evolution towards still

higher levels of differentiation  as from 1993 onwards. It should be noted however that,
especially the evolution of the US Ahold business, does have an influence on the financial

performance as well. Nevertheless, the strategic evolution of Albert Heijn shows clearly in
the graph.

Branded food product manufacturers

As the evolution of Ahold clearly shows the major steps in strategic development of the
Dutch Albert Heijn retail chain, the move of the branded food product manufacturers
towards higher levels of differentiation is visible in a number of Dutch food manufacturers.
Most clearly these developments can be seen at CSM (sugar products manufacturing) and
the Bols Wessanen Company, a merger between Lucas Bols (drinks) and Wessanen
(largely diaries and wheat products). The two companies merged in 1992.

CSM (see Figure A-4) has over a long period of time been investing its cash-flow from
basic sugar refining into branded food products aiming at higher value added from quality
branded products. On the whole, this evolution has been successful from  1985 to  1991, as
differentiation levels rose while sacrificing efficiency. Yet the exchange between the two
was positive, and hence the cash flow per unit of volume has grown all through that period,
with the exception of 1987.

As from 1992 however the company seems to hit a differentiation ceiling, with competition
driving the price premium on the whole of the business down. Consequently, in the period
from  1992 to  1994, the erosion of differentiation is counteracted  by an improved efficiency,
especially successful   in   1993  and   1994.  As  from   1995 the company seems to moving
towards differentiation again. Whether this evolution marks a strategic change in direction
is yet too early to say.
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If we look to Figure A-5, showing the differentiation/efficiency development at Bols
Wessanen, we clearly see the combined results of these companies " moving towards
higher differentiation levels over an almost ten-year period (1985 to 1994).

Yet the success   of this strategy seems   to   come   to an abrupt   halt   in   1995,   when
differentiation levels drop at constant efficiency, a development which is continued in  1996.
And indeed the company has had to report to the market a fairly dramatic drop in results.

Less clear, but still dominantly differentiation driven, are Unilever and Nutricia. With respect
to Unilever (see Figure A-6) one sees a gradual evolution towards higher efficiency and
differentiation levels, be it with very strong oscillations on the efficiency axis.

Given the acquisitions and des-investments of Unilever, their business composition has
changed quite considerably over that period of time, which might have caused some of the
oscillations on the efficiency front. On the whole though, the strategy of Unilever towards
higher differentiation levels, while improving efficiency as well is very visible from this
graph.

Something similar, although less influenced by changes in business composition, is visible
in the differentiation/efficiency graph of Nutricia (see Figure A-7). Again, with strong
oscillations in efficiency, the differentiation level of Nutricia rises. Not steadily, but a bit as
an 'Echternach procession': two steps forward and one backward. Yet, on the whole, over
more than a ten-year period Nutricia has been capable of boosting its differentiation while
not losing substantial efficiency.

The development of these companies is markedly different from the evolution of Heineken
over the same period of time (see Figure A-8). In the interpretation of the Heineken results,
one should be reminded that Heineken has expanded in this period substantially outside
Europe. As a result, the picture does not reflect necessary the evolution of Heineken in the
Western European market. Nevertheless the company as a whole has placed strong
emphasis on improving efficiency, while keeping its differentiation level in the market up. In
1996, Heineken suffers a dramatic drop in efficiency compared with  1995.
Even when we take account of the distortion caused by Heineken's international
expansion, evolution of differentiation and efficiency of the company might reflect the
relatively stagnant and increasingly competitive beer market, causing a ceiling in price
premium for Heineken in its highly developed markets.

A.5 Conclusions

Looking at the food sector in the Netherlands, our model of phased evolution closely
matches the historical development of both retailers as well as manufacturers. If we look at
the more recent period, and use our differentiation and efficiency analyses in order to judge
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the strategic orientation of the value creation, most of the companies show emphasis on
differentiation, while loosing or struggling with efficiency. This is consistent with the more
qualitative description in the first section of this appendix on the relative state of the
industry in its evolution towards more and more heterogeneity.

The only exception to this seems to be the Heineken Beer Company, and this might reflect
the stagnation of value creation as can be predicted on the phased evolution in advanced
markets. It could be caused though by distortions of the figures from Heineken's non-
European business. In this respect the Heineken case is inconclusive.

 ........... Parallellisation is the term which is used to describe the taking over of the small,
specialist, retailer business by the large national supermarket-chains.

"..........The years before '92 were calculated by adding the financial results of both
companies.
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Advanced markets/economies
We consider for these thesis economies as advanced economies, if they are characterised by a

high GDP per capita and a substantially free market structure for the capital-, the labour-, and the
goods and services markets. Apart from that, we presume such economies to be governed by more or
less democratic principles and to have developed legal and social structures. Following this definition,
in this thesis at least Western Europe, North-America and Japan are considered to be advanced
economies.

Agents
Agents are active nodes in a networked structure. Active in the sense that these nodes can

communicate, act and have a self-interest. A networked structure of agents is sometimes called a
'living structure'.

Attractors
In a complex dynamic system the attractor is the 'Equilibrium State' between the positive and

negative feedback-loops. If either is dominant, the system will go to a static state (negative feedback
dominant) or decay to complete chaos (positive feedback dominant). Some attractors are very simple,
others are multidimensional and very complex, like the famous Lorenz attractor. Simple or complex,
the system will continuously move in the attraction loop and never reach equilibrium. Such a system
contains continuous imbalances, which drive the evolution. The attractor prevents these imbalances
from becoming dramatic enough to make the system collapse. It 'attracts' the parameters that govern
the system behaviour, in order to 'bend' them back if they move too far from the equilibrium. If there
were no attractors, the avalanche effect would cause the system to explode. It is the attractor that
keeps the system in its place and gives it stability.

(Core) Business processes
Processes are chains of event-coupled tasks, creating a specified performance at the stakeholder
Interface  In the definition of Davenport and Short  (1990), a process  is  'a set of logically related tasks

performed to achieve a defined business outcome'. It involves transformation of inputs to outputs. The
configuration of the different processes and their relations constitutes the business system. in the
vision of Davenport and Short, business processes can be arranged according to the entities between
which they take place (i.e. inter-organisational, inter-functional, or interpersonal), according to the
objects they involve (i.e. physical or informational), and according to the activities performed (i.e.
operational or managerial).
We use the first definition in defining the core business in this thesis, based on the nature of the
network entities and their interaction:
The marketing process as the elements (products/services and needs) and interaction of the
company and (potential) individual customers in the market place;
The supply chain process as the elements (production units) and the interactions in the
process of producVservice creation and fulfilment;
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The information process as the elements (information and information systems) and their
interaction in information logistics processes;
The organisation process as the elements (people) and their interaction in human structures.
This is a somewhat unconventional definition (compared with the management literature on this topic.
Whereas the central argument in this thesis though concerns the way order and purpose are achieved

in business-processes, we define different core-processes according to the difference in agents and
their interrelations.
In this thesis we also refer to operational processes as any sequence of functional steps aimed at

contributing to the utility for any of the stakeholders. These processes, creating the stakeholder utility

components, involving  any  sort of entities (human or otherwise),   can be physical or informational,

ranging from "door-to-door" throughout the whole of the company. They deliver a specific, meaningful
part of the performance to the client, or indeed any of the stakeholders, going through the various
steps required to achieve this performance

Cash-flow
The amount of cash which the company, as a going concern, creates for its stakeholders. In the

context of this thesis we will normally refer to the cash created for the whole of the stakeholders, apart
from the way it is distributed. To balance the short term versus the long term, such cash-flow will

normally be discounted for average cost of capital, along Rappaport's reasoning.

Complexity (Gell-Mann measure)
Murray Gell-Mann defines the complexity of a system by: "the shortest code that will reproduce the

behaviour". The shorter the code, the less complex the system is.

Complexity barrier
In the curve representing the relation between cost per unit and the size of the batches in a supply

chain system, the price per unit of product increases sharply for batch sizes below the kink in this
curve. The batch size at point in de curve which correspondents with the kink is called the complexity
barrier.

Complexity costs
Complexity costs are all additional costs that a company incurs to create heterogeneity of products

and services, if one compares it to the situation in which the total volume is created in only one variety.
In other words, what would a Ford Scorpio cost if it were to be produced in one colour and one version

only, like its predecessor the T-Ford, while the sales volume would be maintained. Admittedly, the
above definition is a bit extreme, which makes it difficult to use in an operational environment, as such
a Scorpio would not command a high sales volume in the current market. It can however be used as a

starting point in an abstract reasoning.

'Living' structures
Networked structures, consisting of active nodes (such entities we will refer to as agents), are

referred to as 'living structures', in the sense that they can communicate, act and have a self-interest.
Such active nodes are however not necessarily of a biological nature.
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Differentiation
Differentiation reflects the value (mix) as perceived by the clients, compared with other competitive

suppliers.
Differentiation (as a financial measure) has been defined as the ability to increase prices in the
market, for example by improving products and services. In financial terms we define differentiation as
the ratio between the added value created and the turnover generated.

Differentiation (D) = added value (AV) / turnover (V)

Efficiency
Efficiency reflects the relative efforts the company has to make to satisf'y market demands. In

financial terms the Efficiecy is calculated dividing turnover by employment cost:

Efficiency (E) = turnover(V)/ employment cost(EC:)

Entity
Entity is the general description of objects that form the nodes in a networked structure. Where we

will refer to 'agents' when speaking about active entities, the word 'entity' will normally indicate passive
objects.

(Organisational) Entropy
In physics the entropy measure is a reflection of the probability of states, calculated over all possible

states of the particles in a system. Its position and momentum express the state of such particles, both
in 3 dimensions. In our definition of organisational entropy, we will characterise the state using one
simple parameter. In the COLORS model this parameter is the color of the particle, in other examples
it is the existence of utility/communication-links between two entities.

Equivalency
If, in a networked structure, there is a continuous exchange of utility between entities, these

respective utilities can be seen as equivalent, or, in short, as equivalencies. The word equivalency in
this thesis is used to indicate utilities that represent equivalent value to the respective entities.

Feedback, positive and negative
In many systems feedback loops occur. Dependent on their nature they are referred to as negative

or positive feedback loops. Negative feedback systems are like a heater at home. We put the central
heater on 20', whereupon it keeps heating the house until the temperature reaches 200, after which it
stops. The heater works towards a steady state, towards equilibrium. Once the equilibrium is reached
and nothing changes (and the house does not lose any heat), the heater becomes inactive.
Positive feedback systems work exactly the other way around. Suppose our central heater at home
would have a positive feedback system. In that case as soon as the 20' would be reached, the heater
would start burning faster and the higher the temperature would become, the faster it would burn. It
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would work like an avalanche mechanism, within which small deviations are transmitted to create very
large deviations. Positive feedback amplifies the deviations instead of damping them.

Functional elements
Entities that form the nodes in networked business processes. They will, in an 'atomised' structure

normally represent successive functions in a process chain.

Heterogeneity
Stakeholders' demand for variety in the nature and composition of the utility they are looking for

from the relation with the company.

Mass-customisation
Creation of customised goods and services for mass-markets by individualising the assembly and

distribution parts of the supply chain, using modularity at and above the product (service) composition
level.

Mass-inidividualisation
Creation of customised goods and services for mass-markets by individualising the process

configuration throughout the chain (up till the Customer Decision Point), using modularity below the
product (service) composition level.

Network
Any set of inter-linked nodes, without central command and control.

Networked system
A set of inter-linked nodes, showing either macroscopic order or a meaningful and purposeful

behaviour at the level of the system as a whole, while not having a central command and control
function.

Order
Order is defined as the existence of a meaningful relation between entities. For active agents, the

existence of a relation implies that links exist, which links represent exchange between the entities of
some sort of utility between entities.

Order; Taylorian -, procedural-, industrial -
Order created through instructions from a central command and control function. Meaning and

purpose are not emergent properties, but defined and forced upon the system from this central
function.

Order; networked -, interactive -, emergent -
Networked order is emergent order from interaction between active entities (agents). However,   this

networked order will be referred to under number of different names, all of them representing the
same underlying phenomena, but approaching it from different angles of perspective:
When talking about the mechanisms underlying the emergence of networked order, we will in
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general refer to this as interactive dynamic order;
When talking about the evolution of order, we will in many cases refer to networked order as
emergent order;
When concerned about the management and control of networked systems, we will use the
term self-organising structures.
All of these represent different perspectives on the same phenomena, which in general can be
identified under the heading networked order.

Order; complex -
Whereas in terms of order we are interested in the microscopic orderly behaviour of a system,

complexity refers to a different aspect of order. Some systems, while displaying an apparent chaotic
phenomenological behaviour, appear to be very orderly at the level of the underlying processes. In
many cases simple recursive (IF/THEN) rules or similar chemical or mathematical formulae may lie at
the bases of system behaviour that cannot be easily distinguished from true chaos. However the
behaviour of such systems can be described in much shorter terms than the wealth of its
phenomenological expression. Such systems we will refer to as complex systems, and the order
associated with these systems as complex order or complex dynamic order.

Perceived value
The appreciation of the stakeholder for the exchange of utility with the company.

Rule (systems)
A set of recipes, linking inputs (events) to outputs (actions). Rules can be expressed as IF/THEN

statements, combined by means of Boolean operators.

Self-organisation
See networked order.

Stakeholders
The stakeholders are customers, employees or shareholders that have a relation with the company.

Determining for being a stakeholder is the question whether there is a relation between the company
and the individual considered to be a stakeholder. We will consider this relation to exist if an effective
exchange of utility takes place, which is recognised by both sides.

(Sub-)system
A (sub)-system is set of interrelated elements, each of which is related directly or indirectly to every

other element, and no subset of which is unrelated to any other subset.

Tacit knowledge
Tacit knowledge is knowledge that is not explicit or codified, nor knowledge that is transmittable in

formal, systematic language. Tacit knowledge has a personal quality, which makes it hard to formalise
and communicate. Tacit knowledge is deeply rooted in action, commitment, and involvement in a
specific context. It is intuitive knowledge that cannot be completely expressed in words or writing
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(syntax).  This  kind of knowledge is particularly characterised  by an internalised understanding gained
from previous actions, i.e. experience-based.

Unpredictability, uncertainty and risk
Uncertainty concerns the relation between a certain action and the result of this action. In cases

where it is impossible to establish a relation between action and result, in other words if one cannot
know what the consequences of a certain action will be, we speak of 'ignorance'. However, if a relation
can be established between action and a series of possible results, but we cannot say when and why
these results will occur, we speak of 'uncertainty'. If a causal relation can be established between
action and a series of possible outcomes, and this relation can be quantitatively expressed, for
example by means of probabilities, we speak of 'risk'. And finally, if there is a relation between action

and only one result, we speak of 'certainty'.
In fact there is a continuum: ignorance - uncertainty - risk - certainty. Through 'subjective probabilities'
the uncertainty of a probability distribution can be translated into risk. The risk is expressed in the
variance of the probability distribution. The capital market in this way is a market for risks, and in this
way on the capital market risk can be expressed in price. Uncertainty cannot be completely reduced to

risk (Verhaegen, 1984).

Utility
Utility is the outcome of an exchange transaction, i.e. the difference between rewards and costs can

be seen as a perception of this exchange transaction. This perception consists of the weighted
average of the different costs and rewards, or:

A=X   Wi.  s,(i=14   n)
A = attitude, w = weight, s = score, i = attribute

Value
Exchange objects in the social exchange theory represent values. Values are based on the

expected utility of the object in a social exchange process. Value is subjective: the same exchange
object can be valued differently by different people and utility of an exchange object is experienced
during use. Two kinds of value are recognised: received values (=rewards) and sacrificed values

(=costs). Exchange is assumed to take place only if rewards > costs, i.e. the outcomes or profits are
positive (Peelen, 1989).

Value creating performance
The factor D-1/E (Differentiation - 1/Efficiency) is the measure of operational value creating

performance, as it indicates the amount of cash created per unit of sales.

Volume
Volume (as a measure of financial performance) is the turnover of a company.
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Management summary

Mass-individualisation:
Business strategies applying networked order to create
economic value in heterogeneous and unpredictable markets

This thesis addresses the questions that are arising if companies aspire to create
economic value under conditions of far-advanced unpredictable heterogeneity in the
market place. Looking at the evolution of value creation from a historical perspective, the
ability to create economic value evolves in a number of phases. Each of these phases

having particular characteristics with respect to the way value in the company is created.
From a capacity orientation in the first stage, through an industrial orientation in the
second stage, companies operating in advanced economies are now facing the end of the
industrial type structure as a mechanism to create economic value. The reason for this
limitation arises out of the basic characteristic of an industrial economy: its ability to create
economic value by exploiting similarities and converting these similarities into economies
of scale. The re-use of knowledge, either in the form products of processes, developed as
well as in the capital infrastructure, creates a productivity increase that has been the
foundation of the wealth in the industrialised countries since the industrial revolution.

The thesis reasons that, while aspiring to increased wealth, the changes that are taking
place in the differential capabilities of various economies around the world causes
differences in demand between customers in advanced markets to become the dominant

driving force for value creation. And it is particularly in this respect that industrial structures
are not adequate for the creation of economic value. This inadequacy shows in the
emergence of complexity costs, which reflect the underlying business processes being
used in a way that they have never been intended for. In an industrial economy all
activities are a built up of long chains of sequential steps. Optimising the industrial
efficiency in one step causes sometimes disproportional costs in other steps of the chain.
Hence eroding, or even worse, the benefits of industrial productivity in the whole of the
chain. On the other hand there are ample illustrations where the offering of unlimited

heterogeneity to the market in the context of a push-oriented business concept, leads to
an impossible richness of choice at the client's end.

As a result industrially structured companies are faced with a paradox. On the one hand
markets start to become ever-more erratic and unpredictable, whereas on the other hand
serving these unpredictable needs destroys the base of industrial productivity and with
that the wealth-creating capability of the system as a whole. In order to resolve this

paradox, the way order between functional elements of process chains is achieved has to
be addressed. Rather than the centrally organised functional order, which is so typical for
the Taylorian way of organising business processes, a different form of order is required.

An order which is emergent from the interactivity between the functional elements
themselves. However the emergence of this order is by no means automatic, and requires

a fairly intricate set of underlying mechanisms, which secure both coherence as well as
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goal orientation of such networked order. Seen in this way many contemporary networks
cannot be considered as networked order.

There are some very simple interactive structures though, that display very eloquent
emergent order. The ability to create interactive order between functional elements of
business processes on the one hand, and the conclusion that free consumer markets are
in their own right complex dynamic systems on the other, enables the creation of
interfaces between the company and its market that provide a richness of solution space
to the individual client, while avoiding being so complex that clients get lost in a swamp of
indistinguishable propositions.

However, applying such principles to business processes requires a fundamental
rethinking of the basic principles on which these processes have been founded:

· Where marketing traditionally has been founded on the ability to
segment markets into groups of comparable requirements, this will no
longer be valid, at least not at a phenomenological level. Marketing
becomes a real-time interactive dialogue with individual consumers
enabling them to express their needs in, and move around in, a rich
solution space;

• Supply chain processes will have to evolve from the current batch-
mode and prediction oriented nature to responsive re-configurable
chain of atomised supply chain steps;

•     In this shift almost all processes and process steps will become virtual
(information) processes. These information processes are a mirror
image of the physical world. In this respect IT architectures will not
only be required to be networks, but truly networked systems;

•     In the same way the human organisation of a company will change
from a functional hierarchy to a networked organisation in which self-
interest and perspective for employees will be the basis of an
emergent order, creating coherent and goal-oriented professional
behaviour in the company;

•     And finally the role of management will change in a fundamental way.
In terms of style, it will shift from 'fatherhood' to 'motherhood'. In terms
of role it will change from instructive to coaching. Rather than passing
down instructions and decisions from the top to the bottom of a
hierarchy, management will be about networked connectivity,
equivalence exchange and a definition of (outrageous) goals.
Not only the quality of management will change, also the quantity of
management will be substantially less. Organising processes will no
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longer be provided for by the management and the power it exercises,
but by the self-interest orientation of professional staff itself.

Consequently, the company as we now know it will change both in nature and in definition.
Networked companies will more and more become living structures in the sense that they
have an identity and purpose, which are emergent properties of the networked structure
itself. With that, companies will become symbiotic coalitions of stakeholders, where
shareholders, customers, and employees choose to co-operate, each from well-
understood perspective of self-interest. This, in turn, will require the company to create
value for all of those stakeholders simultaneously, and rules out company strategies that
sacrifice the interest of one group of stakeholders to benefit of other groups of
stakeholders. With that, the stakeholders become part of the company as a networked
structure and growth of the company means extending invitation to customers, employees
and shareholders (not being stakeholder yet) to enter a relation with the company. In that
sense the aim of the company is not to create profits, but to secure its own continuity and
beyond that to achieve a purpose in the society in which it is active. Once it loses its
purpose, it will gradually lose the relations with the stakeholders, hence lose its continuity
and stop making money.

The above summary of reasoning should not be seen as a description of tomorrow's
world. Deliberately we have attempted to reason through the nature, structure, and
organisation of the company under assumed conditions of extreme and unpredictably
heterogeneity in the market place. Some companies will start to enjoy or suffer the
consequences of the market developing in that direction already in the short term. Yet,
other companies can still continue to operate, maybe even for a long period of time, under
the industrial paradigms. Yet, if as a wealthy society we aspire to grow our wealth further,
we consider the evolution towards the perspective as described in this thesis as inevitable
in the end. Especially for companies that are market leaders in the current world of
business, waiting until forced to change the rules may be a dangerous game to play. Their
success and continuity will probably more depend on the ability to innovate and change
ahead of the game, and thereby reinvent the rules of the business game.
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If we contrast this new company with the existing companies of today, the table below
summarises the characteristic differences between these two types of companies.

Old New

Logic Industrial logic Networked logic:
• Homogeneity • Heterogeneity
• Functional hierarchy • Process hierarchy
•      Prediction / Planning • Responsivity

Value creation Volume-Efficiency and Differentiation-Efficiency oriented
Volume-Differentiation value creation
oriented value creation

Stake-holders Competitive stakeholders / Coalition of stakeholders
power based driven by self-interest

Focus Focus on position Focus on speed

Equilibrium Equilibrium Stable un-equilibrium
(decreasing returns) (increasing + decreasing returns)

Change Quantum leap changes / Evolutionary changes / organisational

output driven learning / process oriented

Competition Institutionalised competition Competition for stakeholding

Solutions Solutions (one best way) Solution space
(multiple best ways)

Perspective Product / portfolio Utility (pull)
(segmentation-driven push)

Whereas the logic of existing companies is largely industrial logic, expressing the
importance of homogeneity in the business processes, functional hierarchy and the
importance of prediction and planning, the new company is based on networked logic. Its
key features are its ability to cope with extreme heterogeneity, a process hierarchy rather
than a functional hierarchy and the ability to respond interactively, at the level of the
execution processes, to changes in the external environment.

Whereas, in terms of value creation, existing companies are exploiting the relation
between volume and efficiency while pursuing economies of scale or, in the more
heterogeneous version of industrial companies, the relation between volume growth and
product differentiation, the new companies will in their value creation be very dependent
on their ability to increase the distance between the differentiation level and the efficiency
level in their business processes. At the level of the company as a whole this reflects the
existence of outrageous antagonist goals between the company and the market, and in
fact between all of the stakeholder groups. The aim to raise both the price premium level
as well as the internal efficiency deployed is the driver for continuous improvement of
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business processes in relation to the market and the foundation of the organisational
learning processes.

Existing companies frequently see their stakeholders as competitive. This competition is
based on the relative power distribution between those respective stakeholders. The new
company, recognising the rivalry and antagonism between the interests of the
stakeholders concerned, will in general be a harmonious coalition of stakeholders;
stakeholders which are seen to be driven by self-interest. The ability to overcome hostility
by an overriding mutual interest is one of the key features of such company.

Existing companies, as a result of their industrial logic, focus on the position achieved, be
it market share or otherwise. Although position will still be of importance, will more and
more focus on the speed at which they can change their position. With the dominance of
focus on position and the importance of prediction and planning, existing companies are
trying to achieve equilibria. This aim both leads to the need for homogeneity (or
manageable variety) as well as to the inescapable decreasing returns at the point were it
starts to approach that equilibrium.

The new company will be characterised by a continuous, but 'stable' un-equilibrium,
reflecting an intricate balance between mechanisms of increasing and decreasing returns.
The idea that economic structures could be solely based on increasing returns, as might
be wrongfully understood from the work of Brian Arthur, is a misunderstanding. Exclusively
positive returns in the end yield only chaos. It is rather the borderline balance between
these two feedback mechanisms that creates the richness and order that is so typical of
complex dynamic systems. In Waldrop's terms: complexity is at the edge between order
and chaos.

The lack of responsiveness of the existing organisations converts change and innovation
into a quantum leap step, whereas the new company will show a continuous incremental
and evolutionary change in close interrelation with the changes in its external
environment. Whereas quantum leaps can and will be constructed, evolutionary change
requires organisational learning, which is embedded in the nature of the processes. Only
by creating processes that can develop emergent order, the requirements for
organisational learning (massive parallel processing, coding, recombination and
proliferation) can be achieved.

Whereas the existing companies view competition mostly in the form of rivalry among
contenders for the same amount of market value, for new companies competition will be a
competition for stakeholding. Only those companies that can effectively build symbiotic
and simultaneous relations which shareholders, clients, and employees will be capable to
sustain the continuity of the coalition. Hence, the new company is less about 'competing

against', and more about 'competing for'.
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And lastly industrial organisations are based on the thought that an optimal solution can
be found for every segment in the market. They are in a continuous quest to define this
best solution and aim to create sustainable competitive advantage out of this ability. The
new company, as from the very nature of the working in non-segmentable markets, is
treating the individual customer as the market segment and will provide a solution space
rather than preconceived solutions. A solution space in which customers will be able to
configure their own particular (moment specific) solutions. A space of possibilities which is
vast, but not necessarily, and not likely, will be filled with solutions supplied to the client.
Providing space creates room for clients to define their own particular solution. There is no
single best way, each of the clients at each of the moments will define their particular best
way. The perspective therefore changes from product orientation and portfolio
segmentation in the existing company, to utility at the individual level, created in an
interactive process between the new company and its clients.
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Massa-individualisering:
Strategie6n voor het crearen van economische waarde
in heterogene en onvoorspelbare markten met behulp
van ge-netwerkte orde

Dit proefschrift behandelt de vragen waarvoor ondernemingen komen te staan bij de
creatie van economische waarde onder condities van onvoorspelbare heterogeniteit in de
markt. Kijkend naar de evolutie van waardecreatie vanuit historisch perspectief, blijkt het
vermogen tot het crearen van economische waarde zich in een aantal fasen te
ontwikkelen.  Elk van deze fasen heeft zijn bijzondere karakteristieken met betrekking tot
de manier waarop de economische waarde binnen de onderneming wordt gecreOerd.

Vanuit een capaciteitsoriantatie in de eerste fase en een industriale oriantatie in de
tweede fase worden ondernemingen die in geavanceerde economiean opereren nu
geconfronteerd met het einde van deze industriale structuur als het basismechanisme om
economische waarde te cre&ren. De reden voor deze eindigheid komt voort uit de
basiskarakteristiek van een industriale economie: het vermogen tot creatie van
economische waarde uit overeenkomsten, door deze overeenkomsten in economische
schaaleffecten om te zetten. Die productiviteitsverhoging uit het hergebruik van kennis,
zowel in de vorm van producten als processen als in de vorm van vaste activa, heeft de
basis gevormd van de welvaartsgroei in geTndustrialiseerde landen sinds de industri5le
revolutie.

Dit proefschrift beredeneert dat, in het streven naar verdere vergroting van deze welvaart,
veranderingen plaatsvinden in de onderscheiden vaardigheden van de verschillende
economie6n in de wereld. Deze veranderingen zorgen ervoor dat verschillen tussen
consumenten in toenemende mate de belangrijkste kracht worden in het cretbren van
economische waarde. Juist op dit punt zijn industriale structuren niet geschikt om
economische waarde te crearen. Deze ongeschiktheid blijkt enerzijds uit het ontstaan van
complexiteitskosten, welke een indicatie zijn voor het feit dat de onderliggende business-
processen gebruikt worden op een manier waarvoor zij nooit zijn bedoeld. In een
industriale economie zijn alle activiteiten gerangschikt in de vorm van lange ketens met
sequentiOle stappen. Optimalisering van de industriale efficiency in d6n stap veroorzaakt
soms disproportionele kostenconsequenties in andere stappen van de keten. Op deze
manier worden de productiviteitsvoordelen van een industrieel proces gereduceerd, of
soms volledig vernietigd. Anderzijds zijn er echter vele voorbeelden die aangeven dat het
aanbieden van oneindige variateit aan de markt in de context van een leveranciers-
gedreven business-concept leidt tot een onmogelijke keuzevrijheid voor de klant.

Het resultaat hiervan is dat industriale ondernemingen geconfronteerd worden met een
paradox. Aan de ene kant wordt de markt steeds grilliger en onvoorspelbaarder, terwijl
aan de andere kant het bedienen van deze onvoorspelbare wensen de basis van
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industriale productiviteit vernietigt en daarmee de welvaart-scheppende kracht van het
systeem als geheel. De enige manier om deze paradox op te lossen is de wijze van
ordening van de functionele elementen in de procesketens te veranderen. In de plaats van
de centraal geleide functionele orde, die zo typisch is voor de Tayloriaanse manier van
organiseren, is een nieuwe vorm van ordening noodzakelijk. Een manier van ordening die
ontstaat uit de interactiviteit tussen de functionele elementen zelf. Zulke vormen van orde
ontstaan echter niet vanzelf en zijn gebaseerd op een verfijnd stelsel van onderliggende
mechanismen die gezamenlijk zowel de samenhang als de doeloriOntatie van zulke 'ge-
netwerkle" orde bepalen. Op deze manier beschouwd, kunnen lang niet alle netwerken als
"ge-netwerkte systemen" worden gezien.

Toch zijn er enkele zeer simpele dynamische structuren die het ontstaan van zulke orde

uit interactie demonstreren. Het vermogen om orde uit interactie tussen de functionele
elementen van bedrijfsprocessen te laten ontstaan enerzijds, en de conclusie dat vrije
consumentenmarkten op zichzelf kunnen worden beschouwd als complexe dynamische
systemen anderzijds, maakt het mogelijk interfaces te crearen tussen de onderneming en
haar markt die een rijkheid van potentiale oplossingen voor de individuele klant genereren,
zonder zo complex te worden dat klanten verloren raken in een moeras van niet te
onderscheiden proposities.

Het toepassen van zulke principes vereist echter een heroverweging van de basis-
principes waarop business processen in het verleden zijn gebaseerd:

•     De traditionele opvatting, waarbij marketing gebaseerd is op het
vermogen klanten te groeperen in segmenten met overeenkomstige
behoeften, zal niet langer toepasbaar zijn. Tenminste niet op
fenomenologisch niveau. Marketing zal meer en meer een real-time,
interactieve dialoog met individuele klanten worden, een dialoog die
hen in staat stelt hun behoeften tot uitdrukking te brengen in een rijke
oplossingsruimte;

• Voortbrengingsketens zullen evolueren van de huidige batchgewijze
en op voorspelling gebaseerde oriantatie naar responsive
herconfigureerbare ketens van geatomiseerde proces-stappen.;

•     In deze verandering zullen bijna alle processen en processtappen in
feite informatieprocessen women. Deze informatieprocessen zijn een
spiegelbeeld van de fysieke wereld. In dit opzicht zullen die informatie-
architecturen niet alleen netwerken moeten zijn, maar moeten
uitgroeien tot echte ge-netwerkte systemen;

•     Op dezelfde manier zal de menselijke organisatie van ondernemingen
veranderen van een functionele hiararchie naar een zelfsturende ge-
netwerkte organisatie waarin het eigenbelang en perspectief voor
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medewerkers de basis zal zijn voor het ontstaan van ordening. Het is
dit mechanisme dat aan de basis ligt van het ontstaan van coherent
en doelgericht professioneel gedrag in de onderneming;

•     Tenslotte zal de rol van management op een fundamentele manier
veranderen. In termen van stijl zal management verschuiven van
"vaderschap" naar "moederschap". In termen van rol zal management
verschuiven van instructie naar coaching. In de plaats van het
doorgeven van instructies en beslissingen van boven naar beneden in
een hiararchie, zal het management in zulke organisaties de
connectiviteit van het netwerk besturen, alsmede de uitwisseling van
waarde tussen de onderscheiden entiteiten en de definitie van
uitzonderlijke" doelen. Niet alleen zal de kwaliteit van het

management veranderen, er zal ook aanzienlijk minder management
nodig zijn. De organisatie van de bedrijfsprocessen zal niet langer
middels het management gestalte krijgen door machtsuitoefening en
instructie, maar door interactieve ordening voortkomend uit het
eigenbelang van de professionele staf.

Als gevolg hiervan zal de onderneming zoals we die nu kennen veranderen, zowel in aard
als in definitie. Ge-netwerkte ondernemingen zullen meer en meer gezien kunnen worden
als "levende structuren" in de zin dat zij een identiteit en doelstelling hebben, welke
eigenschappen zijn van de ge-netwerkte structuur zelf. En daarmee worden de
ondernemingen coalities van stakeholders, waarin aandeelhouders, klanten en
medewerkers kiezen voor samenwerking, elk vanuit een welbegrepen perspectief van
eigenbelang. Dit betekent vervolgens dat de onderneming noodzakelijk waarde voor al
deze belanghebbenden gelijktijdig zal moeten creOren, en maakt strategiean die de
interesse van de ene belanghebbende opofferen aan de andere vanuit de optiek van
lange termijn-continuTteit onmogelijk. Op deze wijze worden de belanghebbenden
daadwerkelijk deel van de onderneming als een ge-netwerkte structuur.

Groei van zulke ondernemingen betekent het uitnodigen van meer klanten, medewerkers
en aandeelhouders om een relatie met de onderneming aan te gaan. Op deze wijze
gezien is de doelstelling van de onderneming niet het crearen van winst, maar het
verzekeren van de eigen continurteit en, als verderliggend doel, het gestalte geven aan
een maatschappelijke bijdrage in de gemeenschappen waarin zij actief is. Op het moment
dat zij deze bijdrage verliest, zal de onderneming geleidelijk de relaties met de
belanghebbenden verliezen en daarmee de continuiteit. En als consequentie stoppen met
geld verdienen.

Bovenstaande samenvatting van de redenering moet niet worden beschouwd als een
beschrijving van de wereld van morgenBewust is geprobeerd te redeneren naar de aard,
de structuur en de organisatie van ondernemingen die opereren onder hypothetische
condities van extreme en onvoorspelbare heterogeniteit in de markt. Sommige
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ondernemingen zullen op korte termijn reeds de effecten in positieve of negatieve zin van
deze ontwikkeling voelen. Andere ondernemingen zullen echter nog voor langere tijd
succesvol onder de industriale paradigma's kunnen opereren. Toch, als we onze welvaart
in de toekomst nog verder willen laten toenemen, is de evolutie naar het perspectief zoals
beschreven in dit proefschrift uiteindelijk onontkoombaar. In het bijzonder voor
ondernemingen die marktleider zijn in de huidige wereld, zal het wachten tot de
omstandigheden veranderingen van de basisregels afdwingt een gevaarlijk spel zijn. Hun
succes en continuiteit zal in het bijzonder afhangen van het vermogen vooruitlopend op
deze ontwikkeling te innoveren en te veranderen. Door dit te doen zullen zij de regels van
het business-spel opnieuw definiOren.

Als we deze nieuwe onderneming contrasteren met de ondernemingen zoals we ze
vandaag kennen, zijn een aantal karakteristieke verschillen in onderstaande tabel
opgenomen.

Oud Nieuw

Logica Industriale logica: Genetwerkte logica:
• homogeniteit • heterogeniteit
- functionele hiararchie • proceshi rarchie
•     voorspelling en planning • responsiviteit

Waardecreatie Volume-efficiency en volume- Differentiatie-efficiency
differentiatie als waarde- georianteerde waardeschepping
scheppingsoriantatie

Stakeholder Concurrerende stakeholders/ Coalities van stakeholders/
gebaseerd op macht gedreven door eigenbelang

Focus Focus op positie Focus op snelheid

Evenwicht Evenwicht (afnemende Stabiel onevenwicht
meeropbrengsten) (toenemende + afnemende

meeropbrengsten)

Verandering Stapsgewijze verandering, output Evolutionaire veranderingen/
gedreven lerende organisaties/

procesgeorianteerd

Concurrentie Gei'nstitutionaliseerde concurrentie Concurrentie voor deelname

Oplossingen Oplossingen (slechts un goede Oplossingsruimte (meerdere
goede oplossingen)

manier)

Perspectief ProducUproduct-portfolio/ Nut, oplossing
segmentatiegedreven

404



mass-individualisation

Management samenvatting

De logica van bestaande ondernemingen is dominant een industri6le logica. Dit uit zich in
het belang van homogeniteit in bedrijfsprocessen, het bestaan van een functionele
hiararchie en het belang van voorspelling en planning. De nieuwe onderneming is echter
gebaseerd op ge-netwerkte logica. De belangrijkste karakteristieken van deze
ondernemingen zijn het vermogen om met extreme heterogeniteit om te gaan, een
proceshiararchie in de plaats van een functionele hiararchie en het vermogen om
interactief op het niveau van de uitvoerende processen te reageren op veranderingen in
de externe omgeving.

Terwijl, in termen van waardeschepping, bestaande ondernemingen met name de relatie
tussen volume en efficiency exploiteren middels het nastreven van economische
schaaleffeden, danwel in de meer geheterogeniseerde versie, van industriSle
ondernemingen, de relatie tussen volume en groei in productdifferentiatie, zullen nieuwe
ondernemingen in hun waardecreatie zeer afhankelijk zijn van het vermogen de afstand
tussen differentiatieniveau en efficiencyniveau in hun bedrijfsprocessen te vergroten. Op
het niveau van de onderneming als geheel reflecteert zich dit in het bestaan van
uitzonderlijke, antagonistische doelstellingen tussen de onderneming en de markt, en in
feite tussen de onderneming en alle stakeholder-groepen. De gecombineerde ambitie om
zowel prijsafstand te vergroten en tegelijkertijd de interne efficiency in het benutten van
resources te verbeteren, is de belangrijkste drijfveer voor continue verbetering van de
bedrijfsprocessen in relatie tot de markt en vormt het fundament van de lerende
organisatie.

Bestaande ondernemingen zien hun stakeholders meestal als onderlinge concurrenten.
Deze concurrentie is gebaseerd op de onderlinge machtsverdeling tussen deze
respectievelijke stakeholders. Vanuit de herkenning dat er rivaliteit en antagonisme tussen
de interessen van de onderscheiden stakeholders zal blijven bestaan, zal de nieuwe
onderneming een harmonische coalitie tussen deze belanghebbenden nastreven.
Stakeholders die primair gedreven zullen worden door eigenbelang. Het vermogen om
deze tegenstellingen te overwinnen door een sterk gemeenschappelijk belang is dan van
de kern-karakteristieken van deze nieuwe ondernemingen.

Bestaande ondernemingen concentreren zich, als gevolg van hun industriale logica, sterk
op het consolideren en verder uitbouwen van hun positie in termen van marktaandeel of
anderszins. Nieuwe ondernemingen zullen, hoewel de absolute positie nog steeds van
belang zal zijn, meer en meer focussen op de snelheid waarmee zij hun positie op de
markt kunnen veranderen. In hun streven naar behoud en uitbouw van positie, en vanuit
het grote belang dat voorspelling en planning voor deze ondernemingen

vertegenwoordigen, zullen bestaande ondernemingen bij voortduring naar evenwicht
streven. Homogeniteit (of beter gezegd: stuurbare of beheersbare variateit) is derhalve
noodzakelijk met als gevolg onontkoombare afnemende meeropbrengsten op het punt
waar de realiteit het evenwichtspunt begint te naderen. De nieuwe onderneming zal echter
worden gekarakteriseerd door een continu, maar stabiel onevenwicht tussen
mechanismen van afnemende en toenemende meeropbrengsten. De gedachte dat
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economische structuren slechts op toenemende meeropbrengsten gebaseerd zouden
kunnen zijn, zoals abusievelijk begrepen zou kunnen worden uit het werk van Brian Arthur,
is een misverstand. Allaan toenemende meeropbrengsten leiden uiteindelijk tot volledige
chaos. Het is juist het grensgebied tussen deze twee feedback-mechanismes dat de
rijkheid van oplossingen mogelijk maakt en de interactieve orde die zo typisch is voor
complexe, dynamische systemen. Met andere woorden: complexiteit is de grens tussen
orde en chaos.

Door het gebrek aan responsiviteit van de bestaande organisaties krijgt verandering
meestal gestalte in grote stappen. In de nieuwe ondernemingen zal een voortdurende
evolutionaire verandering in kleine stappen plaatsvinden, welke nauw zal samenhangen
met de veranderingen in de externe omgeving. Terwijl grote veranderingsstappen
geconstrueerd kunnen worden, zal deze revolutionaire verandering een lerende
organisatie noodzakelijk maken. Dit lerend vermogen is verankerd in de aard van de
bedrijfsprocessen. Slechts door de creatie van processen die zelfordenende
eigenschappen vertonen kunnen de basisvereisten voor lerende organisaties
(grootschalig parallel experimenteren, codering, recombinantie en verspreiding) worden
gerealiseerd.

Terwijl bestaande organisaties concurrentie meestal interpreteren in de vorm van rivaliteit
met concurrenten voor dezelfde marktwaarde, zal concurrentie in nieuwe ondernemingen
met name concurrentie zijn voor belanghebbenden. Slechts die ondernemingen die in
staat zijn effectieve symbiotische relaties met alle belanghebbenden gelijktijdig te
onderhouden zullen in staat zijn de continuiteit van de coalitie in stand te houden. Met
andere woorden, de nieuwe onderneming is minder "concurrerend tegen" en meer
"concurrerend voor".

En tenslotte zijn industri&le organisaties gebaseerd op de gedachte dat er aan beste
oplossing voor elk segment van de markt gevonden kan worden. Zij zijn voortdurend bezig
deze beste oplossing te vinden en te implementeren, in een poging om een handhaafbaar
concurrentievoordeel uit dit vermogen te cre6ren. Mede voortvloeiend uit de aard van het
werken in niet-segmenteerbare markten, ziet de nieuwe onderneming de individuele klant
als het marktsegment. De onderneming zal deze klant een oplossingsruimte bieden in de
plaats van een voorbedachte oplossing. Een oplossingsruimte die klanten in staat stelt
hun eigen individuele "moment-specifieke" oplossingen te configureren. Een ruimte met
een grote rijkheid van oplossingen die niet noodzakelijk, en ook niet waarschijnlijk, geheel
gevuld zal worden met oplossingen die door klanten daadwerkelijk gebruikt worden. Het
ter beschikking stellen van oplossingsruimte creaert de mogelijkheid voor klanten om hun
eigen individuele oplossing te definiaren. Er is in deze visie niet een beste oplossing: elk
van de klanten kan op elk moment zijn eigen beste oplossing definiaren. Het perspectief
verandert daarom van productoriantatie en portfolio-segmentatie in de bestaande
onderneming naar gebruiksnut en oplossingswaarde op het individuele niveau, gecre6erd
in een interactief proces tussen de onderneming en haar klanten.
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Additional statements

Additional statements to the dissertation
Mass-individualisation:
business strategies applying networked order to create
economic value in heterogeneous and unpredictable markets
Ton G.M. van Asseldonk

Statement 1
' Heisenberg impossibility

Modern market research is subject to the equivalent of Heisenberg's
quantum mechanical impossibility (speed and place of a particle
cannot be determined accurately at the same time). In a similar way
conventional market research cannot be accurate and actual at the

  same time.

Statement 2
i Calculating citizens

The apparent increasing calculating behaviour of citizens in modern

$    societies does not reflect a deterioration of the value system, but is an
'      expression of the increasing networked characteristics of these

societies.

Statement 3
Entropy
The second law of thermodynamics is visible in every-day-life when
observing your children's bedrooms.

Statement 4
Information content
The information theorem, postulating that the sampling frequency of a
signal should be twice the highest frequency in the signal in order to
preserve the total information content, suggests that television

,1 channels should increase the information content of their programmes
in order to prevent zapping.
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Statement 5
Knowledge development
Knowledge development is the only hope we have to prevent the
development of global prosperityto become a zero-sum game

Statement 6
Liquidity and poverty
Because many investment decisions ignore non-linear and networked
characteristics in the global economic system, over-liquidity in some
parts of the world is combined with wide spread poverty in other parts.

Statement 7
Science
Science is thinking-power rather than diligence

Statement 8
Montignac diets
The fact that Montignac's dieting methods have not been proven to be
scientifically valid, does not imply that the use of his methods is
scientifically wrong.

Statement 9
Writing dissertations
The writing of this dissertation has been a continuous struggle to
reduce entropy.

Statement 10

8 1                                         1  f AND  THIS  WaL BE3FROM NOW ON.  ILL :
i lDIFFERENT HolRLJBE USING THE CHAOS     :
   NOW THERES  | l

THEORY   OF  MANAGE-          MENT 7 5 A NAME
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Mass-Individual 17 000 01421189 1

Business strategies applying networked order to create economic value in
heterogeneous and unpredictable markets

Companies in advanced markets are confronted with a growing heterogeneity in
consumer demand, as well as reduced predictability of this demand. As the
business processes (marketing, supply, information and organisation) of modem
companies have been designed around Taylor's principles of job division and
functional hierarchy, serving these markets causes frictions in the value creation of
these companies. These frictions emerge in the form of costs of complexity. In
many sophisticated business process chains, these costs outweigh the total of the
industrial productivity gain. In other words, in economic terms such chains do not
perform better than the "old-fashioned" pre-industrial way of organising such
processes.

This book addresses the roots of this problem. It describes the nature of the
"industrial paradox" which manifests itself when serving unpredictability with
processes designed to serve predictable and homogeneous demand. The problem
appears to be one of order. Resolving this paradox requires a new concept of order
to be applied to these business processes. Not the procedural order of industrial
organisation, but the emergent, interactive order of 'living structures". By changing
the nature of the underlying order, not just the processes themselves change. Also
the nature of the company itself changes from a shareholder dominated value
creation structure into a true coalition of stakeholders. Not supplying pre-designed
solutions to supposed consumer demand, but creating a 'solution space" which
enables real-time interaction between customer and company in generating the
desired solution.

In this respect, the theme of Mass-Individualisation is a further extension of the
principles of mass customisation. Whereas mass customisation aims to address
the consequences of unpredictable heterogeneity in the supply interface with the
market, Mass-Individualisation concerns the impact throughout the whole of the
business processes and the company.

Ton G.M. van Asseldonk

Ton van Asseldonk (1952) is a strategic consultant to a
number of large, internationally operating, Dutch
companies.  Over the past 15 years  he  has been working
with these companies to think through the consequences
of structural change in the external environment, and
develop strategies that are robust against the
uncertainties of the medium term future. Most of his
clients are market leaders in there own right, in banking,
retailing, food-manufacturing, information technology,
energy, consumer services, education and government
economic policy.

With his company, TVA developments, he conducted        1
ground-breaking work, both in theory as in practice, in   F--
designing business strategies for companies facing large    \X
scale individualisation in their markets.  He has published
a number of articles in the Dutch business press on these 4/3
issues. This book addresses the theoretical aspects of his _31
work, but links theory with practical examples and cases
to illustrate how this theory is, or might be applied in the
real world of day-to-day business.                                         \
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