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ABSTRACT

The research project was conceived out of a desire to explore the potential
application of complexity theory in understanding urban regeneration
processes. The science is still in its infancy, having been born out of a general
milieu of, and paralleled, the dissatisfaction with the classical science
approach to the problems of the world. At the heart of the complexity project
is, therefore, the defiance of the reductionist paradigm in favour of holism and
emphasis on emergent properties in the understanding of complex systems.
As a new way of thinking and one that boasts of its ability to cut across
disciplinary boundaries, the emerging science has found its maiden
expression in many spheres of the social and physical inquiry — offering, in
each case, potential solutions to the vexing problems and questions that have
survived the test of time. In urban studies, such questions reside within the
general thesis of the persistence of the urban problem in the midst of a myriad
of theoretical tools and policies designed to secure a better understanding
and tackle the problem. The translation of this promising theoretical platform
into the study and the pursuit of the research agenda were conducted through
the case study of the Hulme inner city area in Manchester. The task basically
involved three phases of analysis. The first was a historical narrative that
attempted to weigh the evolution of the Hulme regeneration processes
between 1960 and 1990 against the characteristic features of complex
systems, with the aim of establishing a case for conceptualisation of urban
regeneration as a subject of complexity. Using selected analytical tools of
social network analysis, the second phase sought to quantify the regeneration
networks of Hulme so as to weigh them against the deprivation indices for the
area between 1990 and 2000, with the aim of testing for any correlations and
their implications in the complexity project. Though equally facilitated by social
network analysis, the third level was more concerned about investigating the
enabling environment for the evolution of urban regeneration networks than
mere quantification of the network parameters. Put together, the three levels
of analysis provided a framework that serves as a fundamental analytical
framework for urban regeneration processes. It offers a much more robust,

emergent based, holistic approach to urban regeneration than that which is

Xi



contained in many of the contemporary claims of holism. The study's
emphasis on intervention without violation of natural (social) order does not
only provide a (potentially) essential tool for analysis but also sheds light on
questions of the‘ appropriate institutional thickness that is desirable for
innovation. Being an exploratory undertaking, the study does not purport to be
an exhaustive account of the issues raised, especially that complexity theory

is itself still an emerging phenomenon.
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Chapter One: Introduction

CHAPTER 1: INTRODUCTION

1.1 Introduction

It has almost become customary for many writers and commentators on
complexity theory to prefix their studies with a contrast between the traditional
and the emerging worldview approaches to research. The traditional or
classical science approach is largely identified with the philosophical
assumptions of reductionism, objective observation, entity as a unit of
analysis, linear causation, and many other tools of analysis associated with
the scientific method. The dominant goal of this positivist approach has been
to predict (and ultimately control) the behaviour of systems not yet explored
(but similar to those that have been studied), under conditions not yet extant
and in-time periods not yet experienced (Arrow, et al. 2000). Although many
worldview assumptions still work well within a certain range of conditions,
beyond that (where complexity begins) they no longer give us a reliable guide
to the understanding of the real world. It is, therefore, imperative that new
theories are found to replace the old ones, or rather, to extend them by
improving the approximation (Dent, 1999). The complexity revolution and the
postmodernist approach appear to have generally been endorsed as an
alternative to the traditional worldview. This is because the dawn of
complexity theory on the research scene has paralleled an increase in
dissatisfaction with the traditional approach. Capra (1982) calls this
dissatisfaction a crisis of perception and suggests that it occurs when people
subscribe to a mental model that no longer achieves their standards. of

accuracy.

One of the welcome features of the emergence of complexity is its acclaimed
ability to cut across disciplinary boundaries, offering potential answers to
pertinent questions that have haunted “experts” and bureaucrats for a long
time. In the field of urban studies, such questions have often revolved around
the notoriety and reluctance of the urban system to be harnessed into our-
own-made, control oriented predictive models. Deépite the existence of

copious volumes of literature on the subject (albeit based on the reductionist
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paradigm), there are still more questions than answers in the understanding of
the urban system. Perhaps viewing the system through the lenses of the
emerging science of complexity might give us a break- through. After all, even
a cursory analysis of the intricacies of the urban system should reveal a
compelling case for adopting complexity theory as a basis for understanding
cities. That is why the main purpose of this research was to explore the
potential of complexity theory in understanding- cities in general and urban

regeneration processes in particular.

The aim of this introductory chapter is to set the framework within which the
research was conducted. The chapter is organised into seven main sections
beginning with a general background to the research problem. This then leads
to an outline of the research rationale‘in section 1.3, which, together with the
general background, essentially serves as the preamble to the research.
Section 1.4 offers a brief introduction to the science of complexity, with the
sole purpose of putting into context the research aims and objectives, which
are outlined in section 1.5. Section 1.6 is a research originality note that
makes reference to past research perceived to have taken a similar line of
thought as the main arguments in this research with a view to providing a
basis for judging the contribution of the research to the body of knowledge in
chapter eight. The penultimate section (1.7) is no more than a statement on
the nature and source of the methodological tools employed in the research to
pursue the aims and objectives. Finally, section 1.8 provides a guided tour of

the dissertation in the form of a chapter outline.

1.2 Background: Origins of Britain’s urban problem

Mankind's rise from the doldrums of the primordial village-based and nomadic
modus viviendi to urban civilisation took tens of thousands of years. However,
ever since the first true cities arose, sometime between 4000 and 3000 BC,
the influence of city-based cultures and steady increase of urban populations
around the world have taken the centre stége of human history (Le Gates and
Stout, 2000). From the Hellenic Athens and Classical Rome, to Renaissance
Florence and Georgian London, history is replete with examples of towns and
cities, which describe the best of urban tradition (Rogers, 1999). These cities

-0
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inspired generations in terms of designs, economic strengths and cultural

diversity.

The legacy of the beautiful cities, as the pinnacle of human endeavour
(Lawless and Raban, 1986), is however overshadowed by the harsh realities
of more recent history, which has been dominated by a severance in the
relationship between people and place. In its painstaking account ofA the
origins of the urban problem in Britain, the report of the Urban Task Force of
Rogers (1999) suggests that English cities have paid a particularly heavy
price for spearheading the Industrial Revolution. The industrial city, with its
pollution, its slums and its short-term vision, destroyed our confidence in the
ability of the city to perform its civic role. It appears that the city is now torn
bétween two forces. On one hand, the 19th and 20th century visionaries like
Ebenezer Howard and his exponents have advocated for an escape from the
city through the Garden City movement. On the other hand, the writings and
the influence of William Morris, John Ruskin and a host of others have
cherished the idea of re-establishing contact with the familiar landmarks of a
lost pre-industrial order and innocence, which still influences people’s
attitudes towards towns and cities today (ibid). These two titanic forces,
coupled with numerous associated and unpredictable factors, have been
translated into a general process of urban decline at the centres and
expansion at the periphery of towns and cities, which began at the tﬁm of the
20th century and continues to date. With many towns and cities continuing to
decay at an exponential rate (ibid), it is evident that the Industrial Revolution,
together with more recent economic upheavals, has left an urban legacy
littered with derelict buildings and embty sites. Towns and cities continue to
exhibit all the hallmarks of social polarisation and social exclusion, including
high levels of unemployment, homelessness, high levels of crime, and poor
housing and environmental conditions. The planning system has continually
succumbed td the dictations of market forces and generally appears to have
failed to harness the city in its diversity. As long as the bridge between the
urban problem and urban sustainability remains rickety, the search for

theoretical foundations upon which to understand the system will never end.
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This piece of research is one in many testimonies to that desire to continue

searching, as expressed in the research rationale.

1.3 Rationale for the research

The need for continued research in the general field of urban regeneration
cannot be over emphasised. It primarily stems from the bleak picture of the
urban system painted by the after-effect of the Industrial Revolution and its
associated problems as outlined above. The secondary set of reasons for
continued inquiry into the subject derive from the persistence of the urban
problem; challenges posed by the city as a multidimensional and dynamic
system; and failure of past programmes and theories in this regard. Even land

use planners have now started to pose such questions as:

“Why is it that however well we plan, things still turn out to be different from what
we expected? Why are we left with so many planning disasters, from car-choked
cities to homeless young people? And why, no matter how hard we try or no
matter how inclusive a process we attempt, are people left feeling isolated and

frustrated at the system?” (Allmendinger, 1999: 255).

Allmendinger suggests that the answer to all these questions is that'they
involve complexity, and this study generally upholds this fundamental

argument, as will become evident in the remainder of the report.

The search for theories .upon which to understand urban regeneration
prdgrammes is hurdled by two immediate problems (Roberts, et. al, 2000).
The first is the lack of a commonly accepted fheory that is capable of
capturing the entire range of issues related to the occurrence and outcome of
urban change. The second is the existence of different views as to what
constitutes the scope and practice of urban regeneration. Most explanations
of urban regeneration begin their analyses by considering a single factor
(reductionism!) and then seeking to broaden the scope by making reference
to urban change rather than the underlying drivers of change. The net result is
that many theories of urban change (see chapter 3) only provide a partial

insight into what is otherwise a complex process. Many a time, these theories
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fail to articulate the connections among the different components of the
regeneration processes. The different elements are often grouped together in
an illusory way (Campbell, 2001). This piece of work proposes complexity
theory as a potential foundation upon which to understand urban regeneration
processes. In order to put the research aims and objectives into context, a
brief introduction to complexity theory is appropriate here, although this is

given a more detailed account in a conceptual exposition in chapter 2.

1.4 Introducing complexity theory

As a label of scientific (including socfal) interest area, complexity generally
refers to the study of systems with many interacting components. It is an
interdisciplinary science which embraces chaos theory and is centred on the
understanding of self-organising systems combosed of many interacting
components that create patterns at ever increasing scales of complexity
(McMillan, 2001). These self-organising complex systems are, therefore,
characterised by multiple interacting agents, spontaneous self-organisation,
adabtation/co-evolution and dynamism. Central to this piece of work is the
“attribute of self-organisation, which is the ability of the system to
spontaneously organise itself in response to the activities in its environment.
This ability is a product of the very richness of the interactions among agents.
It is held that self-organisation and maximum innovation occur at the “edge of

chaos”, a special kind of balance between the forces of order and those of

chaos.

To understand the edge of chaos hypothesis, a simple illustration involving
solids and liquids is given by Waldrop, 1992. In solids, atoms are locked into
place, while in liquids they tumble over one another at random. However, right
in between the two extremes, at a kind of abstract phase transition called the
'edge of chaos' you also find complexity - representing a class of behaviours
in which the components of the system never quite lock into place and never
‘quite dissolve into turbulence either. These are systems capable of being
organised to perform complex computations, to react to the world, to be

spontaneous, adaptive and alive.
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The edge of chaos hypothesis appears to be a good starting point for
exploring the potential of complexity theory in understanding urban
regeneration processes. If we started from a consensual premise that this
abstract phase transition is where complex systems should be in order to
solve complex problems (Waldrop, 1992), our major challenge will be how to
get the (urban) system to that edge. But are we actually able to do this?
Unfortunately the answer is in the negative, since the edge of chaos is
constantly changing and possibly unpredictable. While planners may think
that they have foresight beyond others in planning for the system, the fact is
that an emergent system is far better placed to identify a balance that will
keep the whole complex adaptive system on the edge of chaos (Allmendinger,
1999). Our role as urban regeneration policy-makers is rather reduced to that
of availing conditions necessary for the system to emerge. The immediate
task, therefore, is to investigate what these enabling conditions are and how
they can be created. This basically entails understanding the interaction of the
various agents involved in urban regeneration processes and how such
connectivity evolves. How we proceed in such a task was part of the agenda

for inquiry in the research.

1.5 Research aim, objectives and hypothesis

The aim of the research was to consider the application of complexity theory
as a potential basis for analysing urban regeneration processes. To achieve

this aim, the specific objectives were threefold:

1) To investigate the implications of central control on decision-

making in urban regeneration processes.

2) To assess the evolution of social connectivity and how this

relates to the outcomes of urban regeneration processes.

3) To investigate the nature of existing social networks among the
various agents of urban regeneration and the conditions under

which such connectivity thrives.
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The research sought to test the hypothesis that decision-making in urban
regeneration is more of a subject of emergence than a necessarily planned
process. This obviously poses a great challenge to the conventional planning
and urban policy-making processes. and invites a horde of issues to that
effect. Pursuance of these issues can be summarised into a single three-in-
one research question: When plans are conceived for urban regeneration
programmes, is the resulting situation a product of: design? accident? or
complexity? These research questions together with their parent aim,
objectives and hypotheses form the axis around which the research revolved.
Although the tone of the research hypothesis assumes that of a general
statement, it is important to stress from the onset that this was a case study
based research that does not claim any universality in terms of its findingsi
and conclusions. This issue is taken further in the discussion of the study
~limitations in chapter eight. The next part of the chapter takes a swipe at what

other researchers have said or done on the broad subject?

1.6 Research originality

The thesis of the research hinges on the conceptualisation of urban
regeneration as a complex self organising system. Although the view that
cities in general are self-organising systems is hardly new, the research
dimension of this notion is relatively limited. This study benefited from the
contributions of recent research, notably Martinez's (2001) regional networks
for economic development, Green’s (2001) East End artists agglomeration,

and Gillies’ (1999) industrial networks.

In the study of regional networks for economic development in the Hunter
valley (Australia) and Leon province (Spain), Martinez used social network
analysis to uncover collaborative networks in regions suffering from industrial
dislocation. Although her work had no recourse to complexity theory, the use
of robust social network analysis made it a powerful tool for analysing
connectivity within industrial networks. The major drawback in this quantitative
analysis was the timescale of two years (1997 — 1998), which was rather too
short to accommodate the dynamics of an evolving system. A more elaborate
approach in this regard is perhaps that of Green (2001) who conceptualised
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the evolution of artists in London’s East End as a complex adaptive system.
He used a pure historical narrativé to investigate the complex adaptive
capability of the East End artists’ agglomeration, coupled with an
unsuccessful attempt to engage social network analysis. The main lesson
from his work can therefore be narrowed down to the virtues of using history
to understand systems. This technique was earlier employed by Putnam
(2000) in his study of the collapse of the American community and the
associated impact on the socio-economic lives of Americans. Using mainly
archival records, Putnam was able to unearth the civic-ness of the American
community over a timescale of circa 50 years. This time factor is essentially
missing in Gillies’ (1999) research on the adaptability of industrial networks in
the Italian district of Prato. However, unlike Martinez's work, her research was
more inclined towards theory building and modelling than an empirically

| based study of industrial networks.

This piece of work drew lessons from the above recent studies. The tools of
social network analysis, historical narrative, and archival records (for data
collection) were all employed in the research. However, there are certain
pockets of “structural holes” in these studies that the research built on, apart
from having a unique direction of its own in urban regeneration and decision-
making. Indeed, no such complexity research has been carried out in the field
of urban regeneration, at least to the extent of this researcher’s literature
review. The overall contribution of the research to the body of knowledge is

highlighted at the end of the report in chapter eight.

1.7 Research methodology

The research methodology heavily relied on the tools of social network
analysis. This is because social network analysis and complexity theory share
many common elements, especially the emphasis on emergent behaviour and
the value of connectivity in social systems. Using social network analysis, it is
possible to uncover the patterning of interaction within a social system.
Analysts now believe that the success or failure of societies and organisations
is a function of the patterning of their internal structure. The organisation of

social relations, therefore, is a central concept in analysing the structural
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properties of the networks within which individual actors are embedded, and
for detecting emergent social phenomena that have no existence at the
individual level. This is perfectly attuned with complexity theory, where it is
argued that regardless of how they are defined, each constituent agent of a
complex adaptive system finds itself in an environment which is a product of

its interaction with other agents in the system.

The task in the research approach was to uncover the dynamics inherent in
the urban regeneration processes and to investigate the extent to which and /
or whether these fit into the complexity project. The first of the three research
objectives was pursued through mainly a historical narrétive that tested for the
extent to which urban regeneration processes can be conceptualised as
complex systems. The second objective relied on the tools of social network
analysis to relate network parameters to the outcomes of urban regeneration
at various times. The source of relational data was maihly in the form of
archival records. The third objective equally made use of social network
analysis to uncover network structure and to investigate the enabling
~ environment for the emergence of such networks. The data for this last
objective was collected by way of internet and paper-based questionnaires to
the agents of regeneration. These two sets of primary and secondary data
were then pooled together to arrive at a systematic qualitative and quantitative
analysis of the research aims and objectives. A more detailed discussion of
the research methodology is given in the methodological framework in chapter

five.

1.8 Structure of the dissertation

The thesis is organised into four main phases and eight chapters. The first
part is an introduction and consists of chapter 1. The second is a literature
review and consists of chapters 2 to 4. The third phase is a methodological
framework accounting for chapter 5. The last phase, consisting of chapters 6,
7 and 8, deals with the research findings and critical reflections. In terms of
individual chapters, the first is an introduction that sets out the aims and
objectives of the research. Chapter two is about the environment of social

research enquiry. Key philosophical underpinnings of complexity research are

-9-



Chapter One: Introduction

discussed so as to put the adopted research approach into perspective. The
chapter also discusses a selection of the application tests of complexity theory
especially in organisational settings. The third chapter constitutes a
conceptual and theoretical framework. The chapter begins by analysing past
and contemporary theories of urban change, before exploring the potential of
complexity theory in urban studies in general and decision-making in urban
regeneration in particular. Chapter four is an analysis of the evolution of urban
regeneration processes in Britain with a view to identifying their natural place
in complexity theory. This lays a firm foundation upon which to examine the
evolution of urban regeneration processes in the case study area of Hulme,
Manchester in the sixth chapter. -Chapter five presents the methodological
framework within which the research was carried out. It also spells out the
tools of analysis that were employed. Since the methodology is largely based
on social network analysis, an introduction to social network analysis is also
given in this chapter. The seventh chapter presents the research findings
together with analysis and discussion. Finally, chapter eight consists of a
summary, conclusions and recommendations. The chapters are intended to
meet the aims of the four main themes of the dissertation as outlined ih the

table 1.1 below.
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‘ Table 1.1 Outline of chapters for the dissertation” =

Theme Chapters

[ . . mwawton .. |

Im‘rbducﬁon

[ EplstemologlcolDlmenSIOns Qifi'Cofrjpliex'ifyz;Resecrch .

[ i Theorefical Foundafions of Planning and Urban Change: -

[ ~ The Complexity of Urban Regeneration Inftiatives in Britain

Literature Review

[ ResearchMefhodologyond Strdregy e B Ji

Methodology

[ From Prizezwinners fo Architects of a Disaster; Lessons from Hulme

f ' Research Findings and Analysis

Research Findings
and Reflection

~ Summary and Conclusions =1
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Chapter Two: Epistemological Dimensions of Complexity Research

CHAPTER 2: EPISTEMOLOGICAL DIMENSIONS OF COMPLEXITY

2.1 Introduction

Chapter one served as a general introduction to the study by providing the
research agenda and exposing the utility of adopting complexity theory in
understanding decision-making in urban regeneration processes. Chapter two
discusses the environment of social research inquiry with particular emphasis
on the epistemological foundations of complexity research. The ultimate aim is
to establish a firm foundation for the adopted methodological approach and also
to unmask the complexity language that is being used in the study. It is,
therefore, a matter of necessity that the chapter begins with an exposition of
complexity theory in terms of meaning, origins and scope. The second part of
the chapter consists of sections 2.4 to 2.6 and discusses the epistemology
behind complexity thinking. Against each of the epistemological dimensions, a
selection of associated application tests is also discussed. The penultimate
section (2.7) is a general discussion that suggests the epistemological

inclination of the study.

2.2 The complexity revolution

According to the journalistic account of complexity by Waldrop (1992), the

complexity revolution began the first ime someone said,

“Hey, | can start with this amazing simple system, and look - it gives rise to these

complicated and unpredictable consequences”.

It appears that the science of complexity emerged as a product of the desire to
explore the real' world. Since the time of Isaac Newton, scientists had become
used to déaling with linear approximations - thinking of the world as a
fundamentally neat and predictable place obeying well understood laws. The
reductionist approach was the royal road to Nobel Prize (Waldrop, 1992) -

' The word real is here used to refer to a stratum of reality that lies outside the artificial knowledge
products often manufactured in the experimental environment, or where a researcher attempts to “hold
other things constant” so as to be able to reach a conclusion.
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dissecting the world into the smallest and simplest pieces possiblé. One looked
for the solution to more or less idealised set of problems, somewhat divorced
from the real world, and constrained enough to find a solution. Practically, this
has found its expression in the experimental method whereby results of
observations in the laboratory are taken as a true representation of universal
" laws. But the real world is never as smart as the experimental environment.
Except for the very simplest physical systems, almost everything and everybody
is entangled into a vast, non-linear web of incentives and constraints (ibid).
Alongside the émergence of complexity thinking, researchers began to realise
that some very simple systems could produce astonishingly rich patterns of
behaviour and that all that was needed to understand or explain them was a
little bit of mathematics of non-linearity. Consequently, researchers began to
unveil questions that were considered 'sacred' for many years. Questions like,
why is there order and structure in the world and where does it come from?
began to find their way into many research agendas. The answers to these far-
reaching questions seemed to be embedded within the science of compléxity -
the new way of looking at the world. After many years of dissecting everything
into molecules, atoms, nuclei and quarks, scientists finally started to reverse
that process (ibid). Instead of looking for the simplest particles possible, they
started to look at how the pieces go together into complex wholes. There has
been a general movement from what Ervin Laszlo (1996) calls the mechanistic
view to a holistic perspective. The dichotomous relationship between the two is

summarised in the table below.
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Table 2.1 The classical and the systems view of the world

Mechanistic View (Classical)

Holistic View (Systems)

Nature as machine with replaceable parts

Nature as irreducible and interpenetrative
organisms

Deterministic and linearly causal

Innate but non-deterministic purpose — flows
and process oriented

Atomistic and individualistic

Nature and people are communal and .
interlinked

Materialistic: Things are distinct
measurable material entities with fixed
_properties and highly predictable

Matter as configuration of energetic flow in
probabilistic processes allowing for self-
creativity and unpredictability.

Ever expanding growth in material wealth
defines “success” and promotes greater
use of natural resources '

Sustainability of interlinked whole and
development through flexibility and
accommodation among co-operative parts

Anthropocentric: Man dominates nature.
Control and mastering it for own ends

Humans an organic part of a self-maintaining
and self-evolving whole.

In social sciences the dominant notions are
struggle for survival, profit of individual and
some “assumed automatic coincidence of
individual and societal good.”

Competition mitigated by co-operation;
individualistic work ethos tempered with
tolerance for diversity and experimentation
fostering adaptation and harmony

In medical science: body as machine.
Medicine impersonal and factual
intervention. Body and mind are separate

Mind and body a whole and a system of
interacting parts. Psychic and interpersonal
as important as physical and physiological

Source: Adapted from Runnion, 2002

The language and practice of complexity are still relatively new in science in

general and in the domains of social sciences in particular. Its serious

consideration as a subject matter is barely two decades old, and may be

accurately traced to the ideological revolt by a determined group of

multidisciplinary researchers who founded the Santa Fe Institute in May 1984.
Two years later, in 1986, Stephen Wolfram established the Centre for Complex

Systems at the University of lllinois. Since then, complexity theory seems to

have taken an upward swing as suggested by figure 2.1.

25 e
E 2 ’ ’ : //'
1988 1990 1992 1994 1996 1998 2000 2002
Year of publication

Source: After Price, 2000
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The graph shows a general upward movement in terms of research and
publications based on the complexity theme particularly towards the conclusion
of the last decade of the 20" century. The general thesis at the heart of
complexity is the rejection of reductionism, although this part is not always
appreciated even by those who propose it (Byrne, 1998). Perhaps this is partly
due to the multidimensional and multidisciplinary nature of the theory as evident

in the dilemma surrounding its definition.

2.2.1 Defining complexity theory

There is no precise definition of complexity so far. This void may be partly
attributed to the fact that complexity is still an emerging science, and partly to
the multidisciplinary nature of the subject. Instead of a single identifiable
complexity theory, there are a number of theories concerned with complex
systems that are pooled together under the general project of complexity
research. The exact nature of complexity research is difficult to discover
because of the high degree to which complexity discourses are traded across
disciplinary boundaries (Manson, 1999). For this reason, there is- also a
propensity for disciplines to borrow methodological techniques from other
disciplines or to speculate on subjects typically perceived as lying outside the
province of their domains. However, as a label of scientific (including .social)
interest area, complexity generally refers to the study of systems with many
interacting components. It is a kind of grand unified holism that finds its
expression in subjects ranging from evolutionary biology to those of economics,
politics and history (Waldrop, 1992). These are self-organised systems that
have many components and many characteristic aspects, exhibit many
structures in various scales, undergo many processes and adapt to external
environments (Auyang, 1998). In the natural world, complex adaptive systems
include brains, immune systems, ecologies, ant colonies etc. in the human
world, they include cultural and social systems such as the economy,

community organisations, corporate organisations, etc.
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As figure 2.1 above suggests, there has been a growing amount of literature on
complexity since its genesis in the early to mid 1980s. The various dimensions
and issues surrounding this emerging science are expressed in this burgeoning
account of the new world view, notably by writers such as Waldrop, 1992;
Lewin, 1992; Kauffman, 1994; Gell-mann, 1994; Holland, 1995; Cilliers, 1998,
and many others too numerous to list. The definition of complexity is therefore
spread across the diversity of the subject matter. itself. For example, Cilliers,
1998 begins by defining complexity in terms of its location with respect to meré
“complicatedness”. According to this view, if a system can be given a complete
description in ferms of its individual components despite having a large number
of such constituent elements, then the system is merely complicated and not a
subject of complexity. Price (2000) equally acknowledged this notion, although
he went a little further by proposing a .three-layered distinction in defining
complexity. The first level (without any implication on the order) pertains to the
complexity associated with non-equilibric systems. To consolidate this notion,
Price made reference to Dawkins’ (1986) definition of life as a property of
improbable complexity possessed by an entity that works to keep itself out of
equilibrium with its environment. He also replicated Dawkins’ most graphic

example:

~ “...a dead parrot thrown into the air obeys the laws of physics, describes a perfect
parabola, and then falls back to earth. A live one diséppears over the country
boundary; its components working together to maintain their collective entity
against the force of gravity.” (Dawkins, 1986).

This slice of the view of complexity is a characteristic feature of all complex
systems and may be summarised in the fundamental notion that “equilibrium is
death” (Pasbale, et al, 2000). The second tier of Price’s (2000) location of
complexity is that of complicatedness also alluded to by Cilliers (1998) as
discussed above. In organisational settings, this complicatedness may generally
be understood and termed as organisational non-simplicity associated with the
shear cost and burden of organisational bureaucracy. At the third level is a
more general or diluted sense of complexity many of whose advocates are

those who have been inspired by the mainstream (first tier) complexity. It is not

-16 -



Chapter 1wo: Epistemological Dimensions ot Complexity Research

the intention of this discussion to put a premium on the semantics surrounding
the language of complexity. Rather than grappling with a definition that may not
be ripe at the present moment, there is perhaps more utility in merely examining

the characteristic features of complex systems.

2.2.2 Characteristics of complex systems

Complex adaptive systems are everywhere and are found in many different
forms. However, they all seem to share certain common properties that
distinguish them from mere complicated objects.: Cilliers, (1998) proposed a ten-
point criterion for identifying such systems. However, a close analysis of his ten
~ points reveals that many of them are simply variations of the same themes and
that these are actually summarisable into the four main characteristics of
multiple interacting agents, self-organiéation, adaptation, and non-linearity, all of
which are consistent with Waldrop’s (1992) definition of complex adaptive

systems.

The aspect of a large number of constituent elements is perhaps the starting
point for any attempt at locating complexity. Complex systems are characterised
by a great many agents interacting with each other in a great many ways. If
there is any coherence in the system, it owes its origin to the competition and
co-operation (interaction) among the agents themselves. Interaction among the
constituent agents is therefore vital to the sustenance of the system as a whole.
This leads to the second characteristic - spontaneous self-organisation - which
derives from the interactions among agents. People trying to satisfy their
material needs unconsciously organise themselves into an economy through a
variety of individual acts of buying and selling. Flying birds adapt to the actions
of their neighbours thereby unconsciously organising themselves into a flock
(Waldrop, 1992). The process of seeking mutual accommodation and self-
consistency allows the agents to transcend themselves, acquiring properties
that they might never have possessed in their individual capacities. Moreover,
complex systems have many levels of organisation, with agents at anyone level
serving as the building blocks for agents at a higher level. In economic spheres

for example, the organisational hierarchy would range from individual
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consumers through to firms, economic sectors, national economies and finally

the global economy.

The third feature of complex systems relates to their ability to respond to the
activities within their surroundings. The systems are constantly rearranging their
building blocks as they gain experience. Thus the human brain constantly
reorganises its neural networks so as to learn from experience. Species evolve
for better survival in a changing environment and the market place responds to
changing consumer demands. Furthermore, complex systems are constantly
making predictions based on their various internal models of the world. This
element of modelling and prediction transcends human foresight and
consciousness. John Holland's classifier systems model (see below) attempts to

explain how complex systems achieve this task of unparalleled magnitude.

A slightly divergent view of adaptive capacity is provided by Murray Gell-mann
and his maladaptive schemata (Gell-mann, 1994). In this theory, Gell-mann
argues for the presence of maladaptive behaviour in certain systems. Specific
traditions, customs, laws and myths of a given society can be looked at as
"cultural DNA". They represent the shared experience of many generations and
comprise the schemata for the society, which functions as a complex adaptive
system. Gell-mann proposes four mechanisms that might permit maladaptive
scheme to survive. The first involves external selection pressures which he
attributes to the contrast between superstitious and science theories. In science
the selection pressures affecting the promotion and demotion of theories relate
to the success or failure of those theories. In superstition, non-scientific kinds of
selection pressures play dominant roles. The second source of pressure comes
by way of influential individuals. Gell-mann argues that in the study of the
evolution of human organisations, it is not always advantageous to consider the
individual members of the organisation merely as simplified generic agents.
Decisions made by specific individuals make a great deal of difference to future
history. Thirdly, maladaptive schemata sometimes persist because the relevant
kind of adaptation has come to a halt or nearly so. The fourth mechanism

relates -to time lapse, which suggests that maladaptive schemata were once
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adaptive but under conditions that no longer prevail. In other words, the
environment of the complex adaptive system may change at a faster rate than
the evolutionary mechanisms can accommodate. Gell-mann’s thesis obviously
puts a caveat on certain areas of mainstream complexity thinking, particularly
the challenge increasingly cast on the power of central control in decision-
making. At best his argument can help us understand why and how certain
influential individuals in society have managed to steer whole social systems
towards their own ideological beliéfs, only to be defeated by the emergent
forces of complexity years later. The demise of communism in the Eastern bloc
is a classic example of this phenomenon. At worst, Gell-mann’s thesis has the
potential of breeding complacency with the (often temporary) equilibrium

conditions created by the powers of central control.

The final characteristic feature of complex systems is the non-linearity of such
systems. Each of the complex, self-organising, adaptive systems possesses a
kind of dynamism that qualitatively distinguishes it from non-complex systems.
Complex systems are more spontaneous, more disorderly and more alive than
static objects which might merely be complicated. This dynamical nature of
complex systems is better explained by chaos theory - that amazing science of
the unpredictable (Gleik, 1993). The basic notion of this theory is that very
simple dynamical rules can give rise to extraordinarily intricate behaviour.
Chaos is not synonymous with disorder but suggests that it is extremely difficult
if not impossible to model certain systems even though the systems themselves
are ordered (Allmendinger, 1999). But chaos theory on its own has very little to
say about the fundamental principles of living things (social systems inclusive)
or of evolution. It does not explain how systems, from a state of randomness,
organise themselves into complex wholes. It doesn't provide a solution to the

paradox of the growth of order and structure in the universe despite the world's

tendency towards decay.

A summary of the properties of complex systems is also given by Kay, et al
(1999) in an eight-point framework as shown in table 2.2 below.
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Table 2.2 Characteristics of complex systems

Property Description
I Non-linearity Behave as whole systems. Cannot be understood by
decomposing them into pieces which are added or
multiplied together
Il Hierarchical Are hierarchically nested. Such nestings cannot be
' understood by focussing on one hierarchical level alone
Il Internal Non-Newtonian, not mechanisms, but rather are self-
causality organising. '
IV Window of Must have enough complexity but not too much. There is
vitality (Edge of arange within which self-organisation can occur
chaos)
V  Dynamically There may not exist equilibrium points for the system
stable
VI Multiple stead There is not necessarily a unique preferred system state in
states a given situation. Multiple attractors may be possible and
the current system state may be as much a function of
historical accidents as anything else.
VIl Catastrophic Moments of unpredictable behaviour. Sudden
behaviour discontinuity
VIlI  Chaotic Our ability to forecast and predict is always limited.
behaviour

Source: Adapted from Kay, et al. (1999)

So, despite having a common area of intersection, chaos and complexity are
two different spheres of the knowledge enterprise. One concept that puts the
two into perspective is Christopher Langton's “something mysterious” that
~makes life and mind possible (Waldrop, 1992). That something (he says) is a

special kind of balance between the forces of order and those of chaos. lIts

name is “the edge of chaos”.

2.2.3 Life at the edge of chaos

If systems are understood in terms of how they behave and not how they are
made, it is possible to distinguish the two extremes of order and chaos. The
scenario can best be explained in terms of the difference between solids and
liguids. In solids, atoms are locked into place, while in liquids they tumble over
one another at random. However, right in between the two extremes, at a kind
of abstract phase transition called the “edge of chaos” you also find complexity -
representing a class of behaviours in which the components of the system
never quite lock into place and never quite dissolve into turbulence either.
Langton (in Waldrop, 1992) further argues that these are the systems that are

- 20 -



Chapter Two: Epistemological Dimensions of Complexity Research

both stable enough to store information and yet evanescent enough to transmit
it. These are systems capable of being organised to perform complex
computations, to react to the world, to be spontaneous, adaptive and alive. But
how do complex systems get to the edge of chaos? The answer can easily be
deduced from the above illustration about solids and liquids. In competitive
terms it becomes logical to conclude that frozen systems can always do better
by loosening up a bit, and turbulent ones can do better by getting themselves
together a little more organised. If a system is not on the edge of chaos,
learning and evolution would push it in that direction. If the system is already on
the edge of chaos, learning and evolution would pull it back if ever it tries to drift
away, as long as adaptive conditions are prevalent. Learning and evolution
would make the edge of chaos stable, a natural place for complex systems to
be, in the absence of maladaptive behaviour (Murray Gel-Mann, 1994). But it
seems that learning and evolution do not just pull agents to the edge of chaos,
they also move agents along the edge of chaos in the direction of greater
complexity. This aspect of emergence has the potential of explaining how
- complex systems ascend higher and higher on the ladder of advancement with
time. Modelling such systems is not the easiest undertaking to pursue although
the dawn of complexity has' seen a few such models mushrooming alongside

the emergence of the theory itself.

2.3 Early models of complexity

It has already been mentioned that one of the reasons for the late arrival of the
science of complexity on the research scene was the limited nature of the tools
of analysis. As Brian Arthur suggested, when it comes to real world
complexities, the elegant equations and the fancy mathematics learnt in schools
are no more than limited tools (Waldrop, 1992). Most of the conventional
techniques like calculus or linear analysis are only suitable for describing
unchanging particles moving in a fixed environment. To really get a deep
understanding of complex systems, what is needed are mathematics and
computer simulation techniques that emphasise internal models, the emergence
of new building blocks and the rich web of interactions among multiple agents.

Using computer simulation, it is possible to experiment with simple models that
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can be run on a desk top so as to try out how well they really work (ibid). One
can try to pin down vague notions with more and more precision and extract the
essence of how interactions, learning, emergence, etc really work in nature.
There is a wide range of such models that have been experimented on by
researchers in the recent past including, John Holland's classifier systems,
Stuart Kauffman's genetic networks, autocatalytic set model for the origin of life,
cellular automata, to mention but a few. Three of these models are briefly

considered here.

2.3.1 John Holland’s Classifier Systems model

The classifier systems approach was deVeloped by John Holland to explain how
complex systems build internal models and predictions using the principle of
feedback from the environment (Waldrop, 1992). He started from the premise
that the system simply has to try out the models, see how well their predictions
work in the real world, and (if it survives the experience) adjust the models for
the better next time. In cognition, the agents are individual minds, the feedback
comes from teachers and direct experience and the improvement is called
learning. In order to test these hypotheses, Holland built a computer simulated
adaptive agent which he designed as a hybrid, incorporating the neural network
and the rule-based systems approaches. He called the set of rules "classifiers."
His conclusion was that whenever the agent does something right and gets a
positive feedback from the environment, it would strengthen the classifiers
responsible. Whenever it did something wrong, it would weaken the classifiers

responsible. Either way, it should ignore the classifiers that are irrelevant.

2.3.2 Stuart Kauffman’s NK Landscape model

Stuart Kauffman developed the NK landscape model in order to get a better
understanding of natural selection and what it really means for the fitness of a
species to depend upon many genes. The acronym NK refers to the fact that
each species has N genes, with the fitness of each depending on K other genes
(Kauffman, 1994). His starting point was to imégine an ecosystem where
species are free to mutate and evolve by natural selection, but where they can
only interact with each other in specified ways. A frog tries to catch a fly using
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its sticky tongue, which tactic is likely to vary depending on how the fly
responds. In an economy, a firm is free to organise its internal operations
although its relationships to other firms are fixed by its contractual obligations.
However, there is room for co-evolution within these constraints. If a frog
develops a much longer tongue, the fly has to learn how to make a faster move.
If the fly develops a chemical that makes it test bitter, the frog has to learn how
to stomach that or even find alternative food targéts. If a raw materials-
producing firm scales down on its production, other firms that depend on those
raw materials have to find alternative supply and / or other means of production.
Kauffman further suggested that the best way to model this scenario is to look
at each species in turn. At any given time, the set of strategies available to a
species forms a kind of imaginary landscape of "fitness" where the most useful
strategies are at the peak and the least useful somewhere down in the valley.
Each time the species mutates, it takes a step to a new strategy of greater
fitness. However, these landscapes are not independent, they are
interconnected. Therefore, what is considered a good strategy for one species
depends on what other species are doing and vice-versa. Consequentiy, a step
of one agent on its fitness landscape affects the fitness landscapes of all the
other agents. When Kauffman did his NK ecosystem, he verified the three
phases of an ordered regime, a chaotic regime and an edge-of-chaos like
phase transition - where chaos and order are in balance. Figure 2.2 depicts the

principle behind the NK landscape model.
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Figure 2.2: Stuart Kauffman's NK Landscape Model

System innovativeness

Order ‘ K " Chaos

From Kauffman’s numerical simulations, it turned out that the maximum fitness

occurred right at the phase transition, conceptualised as the edge of chaos.

2.3.3 John Von Neuman's cellular automata

Cellular automata were invented in the 1940s by mathematicians John Von
Neuman and Stanislaw Ulam, while they were working at the Los Alamos
National Laboratory in Northern Central New Mexico (Waldrop, 1992). They are
the simplest models of spatially distributed processes and consist of an array of
cells, each of which is allowed to be in one of a few states. At the same time,
each cell looks to its neighbours to see what states they are in, and using this
information each cell applies a simple rule to determine what state it should
change to. This basic step is done repeatedly over the whole array. The most
famous cellular automaton is the "game of life" invented by an English
mathematician John Conway in the 1960s. The game of life was more like a
miniature universe that evolved as one watched (ibid). The game would start
with a computer screen showing a snapshot of this universe: a two-dimensional
grid full of black squares that were "alive" and white squares that were "dead."

Once the game was on, the squares would live or die according to a few simple
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rules. Each square in each generation would first look around at its immediate
neighbours. If too many of those neighbours were already alive, in the next
generation the square would die of overcrowding. If too few neighbours were
alive, then the square would die of loneliness. However, if the number of
neighbours was just right (edge of chaos?) then the square would be alive. One
could start up this game with a random scattering of live squares, and watch

them instantly organise themselves into all manner of coherent structures.

The first of the above models of complexity pronounces the essence of
feedback processes in complex systems, while the other two demonstrate the
edge of chaos principle. One other common feature of all these models of
complexity is the notion of connectionism which received recognition at the
Santa Fe Institute particularly by Doyne Farmer (ibid). It is the idea of
representing a group of interacting agents as a network of “nodes” linked by
connections. The concept shows how the capacity for learning and evolution
can emerge even if the nodes, the individual agents, are brainless and dead. By
putting the power in the connections and not the nodes, the idea points the way
toward a very precise theory that the essence of life is in the organisation and
not the molecules. This is given appropriate detail in section 2.5 below but it is
sufficient to say here that connectionism seems to be at the very heart of

postmodémism as an epistemological enterprise for much of the natural and

social sciences.

2.4 Complexity and postmodernism

To understand postmodernism and its position with respect to complexity
theory, it is necessary to start by discussing its precursor, modernism. The term
modern is used to denote any scientific approaéh that legitimates itself by
appealing to a coherent metadiscourse that performs a general unifying
function. The approach makes explicit appeal to some grand narrative, such as
the emancipation of the working class, the creation of wealth, the hermeneutics
of meaning, or the dialectics of the spirit (Cilliers, 1998). This traditional way of
confronting (actually avoiding) complexity was (and still is) to find a secure point

of reference that can serve as an anchorage upon which everything else is
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derived. It follows: from this therefore that the postmodern approach represents

some kind of scepticism towards metanarratives.

Unlike the modern approach which aims at finding a simple dissertation that can
unify all form of knowledge, postmodernism encourages accommodation of
multiple discourses whose characteristic is that they are‘locally determined and
not externally legitimised. It is this eclectic approach by postmodernism that
makes it appealing to complexity theory. Although there are some
inconsistencies between the two, these are mainly confined to the domains of
natural sciences (Allmendinger, 1999). Their literal and metaphoric uses in the
social sciences are similar in many ways. For example, both complexity and
postmodernism question the overriding deterministic, linear and reductionist
assumptions embraced in much of social science. They both pronounce the
dynamism, unpredictability and subjectivity of social science canons. Further,
and perhaps most importantly, they both provide an alternative set of criteria
upon which to build pseudo-scientific disciplines, including those founded on the
quest for a better understanding of the gyrations that drive the urban system.
The general suggestion from this set of parallels is that the postmodern
approach is inherently sensitive to complexity, that it acknowledges the
importance of self-organisation while at the same time denying a conventional

theory of representation.

One important argument that is often used against postmodernism is the view
that if all discourses were to have only local legitimisation, then the resultant
fragmentation of the social fabric would put all knowledge into a relative
perspective. In the absence of external checks, no local discourses can be
seriously criticised and each treatise would become independent of all others
(Cilliers, 1998). This  would lead to isolation of discursive communities and
- ultimately imply that each entity has only itself as a reference point with no
means of an objective pursuit of knowledge. Parushnikove, 1992 (quoted in
Cilliers, 1998) argues that this would create a situation where “anything goes”, a
position considered as unacceptable in the philosophy of science. This

argument of “anything goes” has been branded as a fallacy by many
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proponents of the postmodern condition (Cilliers, 1998; Feyerabend, 1975;
Lyotard, 1984). Using the idea of language games, Lyotard (1984) mounted a
- formidable critique of the argument as may be discerned from his own words:

“A self does not amount to much, but no self is an island; each exists in a fabric of
relations that is now more complex and mobile than ever before. Young or old,
man or woman, rich or poor, a person is always located at nodal points of specific
communication circuits, however tiny these may be...No one, not even the least
privileged among us, is ever entirely powerless over the messages that traverse
and position him at the post of sender, addressee, or referent. One’s mobility in
relation to these language game effects is tolerable, at least within certain limits...it
is even solicited by regulatory mechanisms, and in particular by the self-
adjustments the system undertakes in order to improve its performance” (Lyotard,
1984:15)

Lyotard’s passage clearly pronounces the connectionist model of, not only
language games, but the operation of social systems as well. In fact, a critical
analysis of the passage should reveal the presence of all the characteristic
features of a complex system outlined above. The perception of language as a
complex adaptive system is given appropriate illustration in Saussure’'s model of
language in section 2.5.1 below. The preoccupation here is to counter the
“anything goes” hypothesis. Lyotard’s attack of the argument is in the form of a
dual-faceted critique. The first level argues that although society is composed of
different discourses (nodes), these cannot isolate themselves from the whole
network because there are always connections to other discourses. The
different local narratives interact in different scales, but no one particular
discourse is fixed or stabilised in isolation from the others. In short Lyotard here
upholds Saussure’s signifier-signified concept of meaning (see section 2.5.1
below) where local narratives only make sense in terms of their contrasts and
differences to surrounding narratives. What this whole description suggests is a
self-organising system in which meaning is generated through dynamic
processes and not through the passive reflection of independent agents that
can make anything go (Cilliers, 1998). The second aspect of Lyotard's critique
is equally drawn from the network perspective of society and is grounded in the

distributed nature of social networks. Here, the core argument, which is
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perfectly consistent with complexity theory, is that infbrmation is not represented
by specific agents but encoded in connections distributed across many agents.
Although this notion puts the final nail to the argument claiming that the
postmodern approach results in isolation of entities, there is a third point that is
deducible from Lyotard’s passage on language games, which is crucially
important to the understanding of complex systems. It is the acknowledgement
of self-organisation, a characteristic feature of complex systems that emanates
from the interactions among nodal entities. The resultant social setting is not
designed by means of some transcendental force, but emerges as a result of

the manner in which the system responds to the contingent information in a

dynamic fashion.

“The process is a complex one involving many individuals with complex non-linear
relationships between them, including feedback relations. Individuals co-operate to
form clusters, but also compete for resources in the network. The history of the
system is vitally important in the way in which méaning is generated in any part of
it. The evolution of structures in the social fabric, causing continuous alterations, is

an integral part of its dynamics” (Cilliers, 1998:17)

The emphasis of the postmodern condition has thus been identified as hinging
heavily on the notion of connectionism rather than isolation of entities. This is
postmodernism’s important intersection point with the project of complexity.
Since the latter is at the heart of this research, connectionism is, therefore,
given discrete account here especially with regard to how it relates to

complexity research.

2.5 Complexity and connectionism

- The concept of connectionism is one of the fundamental principles of complexity
theory as pointed out above. The recognition of this principle derives fronﬁ the
various sources of weaknesses inherent in the analytical method of
understanding complex systems. Under the analytical (or reductionist) strategy,
if something is too complex to be understood as a whole, it is dismantled into
smaller units, which can then be put together again to make conclusions about
the whole. The difficulty with this approach is that systems are not made up of
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merely the sum of their parts, but also by the intricate relations between the
constituent agents. In dividing the system into atomistic units, the reductionist
approach destroys the very fabric of what it seeks to understand. The study of
complex systems should conversely place more importance on understanding
the connections than the individual agents themselves. This notion finds its
expression in many of the connectionist networks models, which happen to
share the characteristics of complex systems. It is, therefore, possible to use
these distributed modelling techniques as general models for complex systems,
which can be implemented either physically or conducted through computer
simulations (Cilliers, 1998). The merits of the former and its subsequent

adoption in this research are discussed in chapter five.

The conceptualisation of connectionism from a philosophical perspective is best
traceable to the work of Saussure (1974) and his structural model of language

as interpreted in complexity terms by Cilliers (1998).

2.5.1 Language as a complex adaptive system

In his model, Saussure was concerned about the meaning of language in
general and how words acquire meaning in particular. In order to do this, he
argued that language consists of a number of individually distinct units called
signs. Instead of dwelling on the minute characteristics of the signs thefnselves,
he concentrated on the relationships among the discrete units. Each sign
consists of two components: the signifier, which is the linguistic unit, and the
signified, which is the concept the signifier represents. According to Saussure, a
sign also has two other characteristics. The first is the absence of a natural
connection between the signifier and the signified. Their relationship is purely
arbitrary in that it is not given outside language and exists as a mere convention
in language. The second characteristic is that the sign unfolds linearly in time,
an argument that is upheld in this study, save for the linearity attachment to the
notion. The concept spells out the evolutionary nature of complex systems,

which in essence happens in a dynamic and non-linear fashion.
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Language is a system constituted not by individual speech acts, but by a
system of relationships that have no bearing at the individual user’s level. Due
to the arbitrariness of the signifier-signified relationship, a sign does not
possess a natural identity but rather derives its significance from its relational
position within the system. The sign is determined by the manner in which it
differs from all the other signs in the system (ibid). Thus, the signifier pink will
only have meaning to the extent that it can be differentiated from the signifiers
brown, green, black, chair, etc. Therefore, Ianguagé can be conceptualised as a
complex (adaptive) system with the sign being a node (the agent or the actor)
within a network of relationships. The sign is the natural product of the
interactions among the linguistic units and cannot be ascribed to the choices of
any individual user. That's exactly what Cilliers means by suggesting that
because the users of language have to bperate within the system of language
they inherited, and because their understanding of language is constituted by
that system, they can not break out of it. The system perpetuates itself in such a
way that guarantees its integrity. All complex adaptive systems are evolutionary.

'Concerning the evolutionary nature of language, Saussure had the following to

say:

“Nothing could be more complex. As it is a product of both the social force and
time, no one can change anything in it...and the arbitrariness of its signs
theoretically entails the freedom of establishing just any relationship between
phonetic substance and ideas. The result is that each of the two elements united in
the sign maintains its own life to a degree unknown elsewhere, and that language
changes or rather evolves, under influence of all the forces which can affect either
sounds or meanings. The evolution is inevitable; there is no example of a sign
language that resists it. After a certain period of time, some obvious shifts can

always be recorded”. (Saussure, 1974:76).

At the heart of Saussure’s thesis is the argument that language can only be
controlled (as if this were possible) when it is not in circulation. Another way to
put is that when there are no interactions among the various language units,
language would not evolve. The elements of the system interact with the rest of

the system, and in the process the whole system is eventually changed, giving
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rise to a transformation of the old system. Saussure further argues that there is
no external (central) control that provides a direction for change. Change is
rather a pfoduct of contingencies arising within the context that language is
used. This aspect is strongly upheld by complexity theorists and is manifested
in the emphasis on the power of connections rather than any individual agent in
the system. For example, in business organisations, it is now argued that the
success of an organisation is squarely embedded in the relations among the
agents and not in any one particular Chief Executive Officer. This is discussed
in more detail in section 2.5.2 below. These qualities are also present in -
perhaps the best-known example of a complex adaptive system - the brain and
in particular the secret behind memory. Memory does not reside in any one
particular neuron, but in the relationships among neurons (Frued, 1950). This
scenario fits well with the post-structural project of logic, according to which, no
word in language, or neuron in the brain, has any significance by itself. Meaning
is rather determined by the dynamic relationships among the components of the
system (Cilliers, 1998). This notion has recently, and appropriately, been
interpreted in business organisations, notably by Bill McKelvy and his concept
of Distributed Intelligence (McKelvy, 2001) as well as other organisational
complexity theorists such as Axelrod and Cohen (1999), and Price and Shaw

(1998).

2.5.2 Connectionism in organisational settings

McKelvy's work centres on human and social capital as powerful tools for
increasing corporate IQ, which he defined as Distributed Intelligence (DI). The
concept is a direct derivative of an earlier piece of work by Zohar (1997) entitled
“Rewiring the Corporate Brain”. Unpacking Zohar's title reveals an interesting
interpretation of connectionism at work. ‘Rewiring’ is a term that she uses to
emphasise the alteration of connections among individual human agents, taking
the place of neurons in a corporate brain (McKelvy, 2001). In his paper,
McKelvy's main thesis was to establish the actions that company Chief
Executive Officers need to undertake in order to foster the emergence of DI in
their firms. Rather than delving into the minute details of this question, the

present discussion ends at establishing a case for the appreciation of
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connectionism in human organisations. His starting point is the definition of
order and especially what causes emergent order and self-organisation. It is
apparently obvious that one would not exhaust this question without mentioning
(in fact starting with) Darwinism in the biological world, where order is defined in
terms of diversity of entities. In the social realm, Durkheim (1893) and Spencer
(1898) similarly. defined order as the emergence of social entities. Building on
these earlier conceptions, Sommerhoff (1950), Ashby (1956, 1962) and
Rothstein (1958) defined order not only in terms of entities but also in terms of
connections among those entities. Ashby (1956) in particular argues that order
exists in the midst of entities if only the enabling environment is availed. This led
him to conclude that environmental constraints are the causes of order and that
this order does not emerge if the environmental conditions are chaotic. The
immediate questions that arise include, what are these enabling conditions, and
at what level are they said to be chaotic? Taking this issue a Iittie further would
take us back to the edge of chaos hypothesis as we search for the appropriate
balance in the enabling environment. HoWever, for the purpose of this
discussion, it is sufficient fo emphasise that connectivity is acknowledged as a
fundamental driving force in complex systems. Reverting to McKelvy’'s concept
of corporate brain, we see that DI consists of the same basic elements of nodes
and links for order; human (H) and social capital (S) for distributed intelligence.

The principle is, therefore, summed up in the following equation:
DI=S + Hj

McKelvy equally emphasised the importance of environmental constraints. It is
important, therefore, to note that S and H (defined as networked human capital)
cannot amount to DI unless the emergent social capital (S) is in the context of
non-chaotic environmental constraints. The argument may also be extended by
pointing out that neither would the social capital emerge if the environment was .

too rigid or centrally controlled.

A modification of McKelvy's corporate IQ equation is, therefore, necessary in

order to take into account the aspect of appropriate environmental conditions:
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Where t is the time at which environmental conditions are at the edge of chaos.

This view, based on emergent networks in the context of environmental
constraints is in perfect tune with the complexity project, especially the line of
thinking embedded in Stuart Kauffman’s network model discussed above. At a
methodological and conceptual level this is manifested in the concept of social
networks, especially the principle contained in Granovetter's (1973) strength of

weak ties identified in chapter five.

The postmodern condition and its associated connectionist models are
undoubtedly appealing to the new world view. If there is a more robust, more
specific and more novel enterprise that is harmonious with the complexity
project, this can only be found in Roy Bhaskar’s (1975, 1998) realism.

2.6 The realist account of complexity research

The central theme of Roy Bhaskar's realism (1975) lies in the argument that the
world (including the social - it will be argued) has an existence that is
independent of our perception of it. To those who are already initiated in
complexity thinking, this argument is more of a reassurance note than a fresh
injection into their ideological vocabulary. Spontaneous self-organisation in
complex systems is in perfect synchronisation with this notion of the
independent existence of the (complex) world. If one accepts this hypothesis,
and in view of the multidimensional nature of complexity theory, then the major
challenge is reduced to that of interpreting realism into one’s specific complexity
projects. In the pursuit of such an undertaking and having already discussed
postmodernism, the discussion begins by sweeping through and contrasting the
three traditions of philosophy namely, positivism, transcendental idealism of
Emmanuel Kant, and finally Roy Bhaskar's transcendental realism. The starting

point is a dismissive note on positivism.
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2.6.1 The demise of positivism

The idea of science is usually identified with authoritative knowledge. Perhaps
positivism is the most important attempt to create authoritative knowledge about
the world (Smith, 1998). Paradoxically, the label of positivism is something that
many people, especially from the social sciences would like to forget. Even
then, it is (still) difficult to think of any philosophical approach that does not
develop its ideas in opposition to positivism. Some have expressly curtailed its
debate arguing that it is a tired subject (Byrne, 1998). What these extremists fail
to appreciate is that positivism has its own foundational place in the philosophy
of science which deserves pronouncement if new epistemologies are to be
given their specific ideological locations. Because of its psuedo-
authoritativeness, positivism has over the years been applied and extended to a
number of social science disciplines. All the approaches claim to offer a
scientific objective picture of the social world (Smith, 1998). Consequently, the
term positivism has become equivocal and quite often contains different
assumptions for different people. It is therefore, possible to define positivism in
diverse wayé. But generally speaking, positivism has come to be associated
with epistemologies which make experience the foundation of all knowledge,
and also with their complementary ontologies which propose a division between
objects which can be observed and those which can not. As a label of a
philosophical undertaking, positivism is identified with a chain of isms that
include, naturalism, phenomenalism, nominalism, and atomism. Its central
theme and the main point at which it becomes tangential to the realist theory of
science is grounded in classical empiricism (of David Hulme) and the
experimental method which (still) maintain that only the evidence of the senses
gives us access to the law-like structures of the world. Empiricism also holds
that the causal mechanisms that order the world are located in the province of
experience itself (Reed and Harvey, 1992). In his landmark assault on this
epistemic fallacy, Bhaskar (1975) coined a three-layered critique of positivism,

starting with an attack on laboratory-based laws of “nature”.
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Laboratory vs. the real world
According to David Hulme, the discovery of scientific laws involves putting

questions to nature (Reed and Harvey, 1992). This is achieved through the
experimental method whereby the scientist manipulates the conditions of the
experiment in the laboratory in order to produce recurrent ordered events. The
neat conjunctions of events in the laboratory are then taken as'a reflection of
the actual medium through which universal causal laws operate. Bhaskar
debases this foundation principle of positivism by cautioning that if the truth
~ claims of empiricists are to remain lucid, they must begin to accept that the
experimental method cannot be the basis for discovering natural laws. If the
experimental findings are to retain their credibility, the causal source of the
order observed in the laboratory must begin to refer to a stratum of reality that
lies outside the domains of what is immediately given (Bhaskar, 1975).
Bhaskar, therefore, dismisses the experimental method as neither a self-
contained nor a self-sufficient approach to the discovery df causal laws. The
constraints imposed by the scientist to draw out nature’s law-like properties only
create limited idealised knowledge. These canons of reductionism only endure
- within the confines of the closed experimental environment. They quite often
quickly vanish when taken from the enclosure and tested in the open (real)
world. Such are among the shortcomings of the reductionist paradigm that have
given rise to the birth of the new science of complexity. One would 'perhaps
argue that sociological positivists (especially in economics) have for a long time
recognised this weakness by seeking refuge in the evasive usage of ceteris

peribus instruments or “holding other things constant”.

Holding other things constant
The desire to generalise the resultant observations from the experimental

environment to the real world puts positivists in another dilemma (Bhaskar,
1978). Either they elect to defend their strict empiricism of cause and effect,
thus admitting that the laws discovered in the experimental settings only hold
within the boundaries of that closed environment, or resort to “holding other
things constant”. In the latter, the evasive counterfactual use of ceteris peribus
instruments is employed to argue that if only the real world could be controlled

in the same manner as it is in the laboratory, then the resultant laws of the
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experiment would also manifest themselves in nature. Thus, there seems to be
no other way out of this dilemma for positivists apart from admitting to the
artificiality of the experimental method, and thereby reducing the experimental
findings to mere clues to the discovery of reality. Reed and Harvey’s (1992)

amplification of this argument make the point clear.

“For Positivism to sustain a plausible self-accounting, it must abandon empirical
realism and ground its explanations in a world of entities - entities that are
endowed with real causal powers, latent capacities, and slumbering liabilities. It is
the complex interaction of these powers and liabilities that produce law-like,
experimental conjunctions. These same entities generate our every day world, but
not in the clean, recurrent stream of cause and effect that is regularly
manufactured in the laboratory...” (Reed and Harvey, 1992: 356).

Another point of quandary that is still haunting the ceferis peribus school is in
the desire to embrace predictive models. Since the time Qf Sir Isaac Newton,
scientists (including those in the social world) have become used to operating in
the closed environment, dissecting entities into the smallest units possible and
constrained enough to be able to make predictions in that environment. But the
real world is not a closed system - it is open and complex - and it is this
openness and complexity that renders prediction a futile undertaking. Moreover,
the real world is largely identified with historical structures. It is by virtue of the
emergent properties that the laws by which complex processes take on an
unpredictable and tendential character (Reed and Harvey, 1992). Statements
that describe this tendential nature of scientific laws are called normic
statements (Bhaskar, 1975). These statements do not rely on the verification
principle of meaning that is worshipped by proponents of the experimental
method. The fact that normic statements only point to tendencies does not put
them out of touch with reality. As Reed and Harvey (1992) argue, most realistic
- scientific explanations are more of historic accounts than predictions. To this
extent, the two authors suggest that prediction must take a different path - it
must either assume the limited form of modelling particular events or restrict its
explanations to the long-range, tendential descriptions of stochastic processes.

It is the latter option that is accommodated in this study, and of course, in the
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entire complexity project. To crown off the assault on the ceteris peribus cohort
and its appetite for prediction, it is therefore necessary to browse through
complexity theory especially the views of the Santa Fe revolutionaries as
summarised by Waldrop (1992). Under the journalistic title “You guys really
believe that?” these pioneers of the complexity revolution derided the elusive
usage of the “holding other things” practice most prevalent in economics and

other social sciences:

“...The physicists were shocked at the assumptions the economists were making -
that the test was not a match against reality, but whether the assumptions were the
common currency of the field. | can just see Phil Anderson (Physicist), laid back
with a smile on his face, saying ‘you guys really believe this?' The economists
would reply, ‘yeah, but this allows us to solve these problems. If you don’t make
these assumptions, then you can’t do anything’. And the physicists would come
right back, ‘...but where does that get you - you are solving the wrong problem if

that’s not reality’.” (Waldrop, 1992:142)

The assumptions referred to in the passage are those that are normally
contained in the ceteris peribus instruments designed to handle (actually avoid)
complexity in social systems. Like the physics complexity theorists pointed out,
“solutions” arising from such analyses are way off the grounds of reality and
are, therefore, not sustainable. The third aspect of Bhaskar's critique of
positivism is irreducible complexity and is contained in his transitive and

intransitive distinction of knowledge and its production.

Irreducible complexity
To understand this point of argument it is necessary to unpack the key terms of

transitive and intransitive knowledge. Transitive knowledge is a (social) product
of human activity just like any other artificial products. It deals with artificial
objects fashioned into items of knowledge by the science of the day and,
therefore, transitive knowledge is susceptible to change. Intransitive knowledge
on the other hand is of things which are not produced by human beings, for
example, specific gravity, electrolysis, mechanisms of light, etc. Armed with this
distinction, Bhaskar (1975) sees science as a transitive, historically conditioned

activity which has, as its object, an intransitive ontologically layered world. He
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sees the world as a systematically and hierarchically layered whole. This
hierarchical layering is a characteristic feature of all levels of existence from
micro units of elementally particles to macro organisations of social systems
(Reed and Harvey, 1992). Although each layer is composed of internally distinct
and autonomous entities, each level and its entities serve as the building blocks
for the higher level, with the latter being constructed in such a way that it can
not be reduced to more fundamental layers. Moreover, and once formed, each
level feeds back on the layer(s) from which it originates and dictates the
| conditions under which these layers operate. It is these reciprocal
determinations that give the hierarchies an overall irreducible complexity. That
is why the world as a whole and its hierarchical structure are both open and

greater than the sum of their parts.

Before endeavouring to expose the main thesis in Bhaskar's transcendental
realism, the discussion turns to transcendental idealism, the second tradition in

our historical line of the philosop.hy of science.

2.6.2 Kant’s transcendental idealism

The philosophy of Emmanuel Kant (1724-1804) came to posit two worlds upon
human perception and thus to revive the role of the mind of spirit in the human
existence. Kant attempted to steer a middle course between rationalism and
empiricism. As demonstrated above, the former is conceived as a world entirely
dependent upon the experience of the individual while the latter is a world made
up of concrete objects. Kant emphasised the role of the mind in the
restructuring of experience, where human beings aré no longer seen as slaves
of natural laws because the human mind is capable of creating and moulding
the individual's experience. He further argued that all objects of any experience
possible to us are nothing but appearances, that is, mere representations
which, in the manner in which they a.re represented - as extended beings or as
series of alterations - have no existence outside our thoughts (Sellers, 1976).
Kant's transcendental idealism thus argues that the world is intelligible only
because it is inscribed in the structures of human understanding. If there is

indubitable scientific knowledge and an objective world order, Kant argues, it
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emanates from the universal categories of human understanding and not the

obduracy of the world (Reed and Harvey, 1992).

This denial, by Kant, of the passionless empiricism and materialism is wide and
varied with many later German philosophers having expanded on it. The
present discussion is, however, concerned with the point at which
transcendental idealism and transcendental realism part company. It is
therefore imperative that the discussion considers both the areas in which the
two faculties of philosophy are conjoined and where they differ. They seem to
agree on the rejection of the empiricist account of science and its tired atomistic
facts and their conjuncti'ons. Furthermore, both transcendental realism and
transcendental idealism subscribe to the notion that there could be no
knowledge without the social activity of science. However, the two doctrines
differ on the question of whether in this case there would be no nature also
(Bhaskar; 1975). In ftranscendental realism, it is argued that the order
discovered in nature exists independently of human activity. Transcendental
idealism on the other hand maintains that this order is actually imposed by
human beings in their cognitive capacity. Although Kant called his idealism
“transcendental” in order to indicate that it enabled him to account for the
existence of synthetic a priori knowledge, he had no recourse to the term
transcendental realism because on his account of synthetic a priori knowledge,
there could be no such knowledge of spatio-temporal objects if they were things
themselves (Sellers, 1976). The point of tangency between the two faculties is

clear from Bhaskar’s own account:

“According to transcendental realism, if there were no science, there would still be
nature and it is this nature that is investigated by science. Whatever is discovered
in nature must be expressed in thought, but the structures and constitutions and
causal laws discovered...do not depend upon thought...This is...a philosophical
position...whose intelligibility the transcendental idealist cannot thus, anymore than

the empiricist, sustain” (Bhaskar,1975).

In further reducing the fortresses of both empiricism and transcendental

idealism to rubble, Bhaskar employs a two-point criteria which, he says, any
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adequate philosophy of science must be capable of sustaining, i.e. the social
character of science and the independent existence of the objects of scientific .
discovery. As demonstrated above, neither empiricism nor transcendental
idealism can sustain the idea of the independent existence and action of the
causal structures investigated by science. Although transcendental idealism
rejects the empiricist account of science, it implicitly takes over the empiricist
account of being, especialbly in its commitment to empirical realism and thus the
concept of the empirical world. Bhaskar brands transcendental idealism as
»representing a mere improvement on empiricism. Transcendental realism thus
departs substantially from these two philosophical foundations by proposing a

new window through which to view the world.

2.6.3 Roy Bhaskar’s transcendental realism

The discussion above makes reference to a two-tier test for a comprehensive
philosophy of science - first, the social character of science and second, the
science-independence of the objecfs of science. Only transcendental realism,
Bhaskar (1975) argues, can sustain the idea of a law-governed world
" independent of human intervention, and it is this conCept that is a necessity in
the understanding of science. This view perceives objects of knowledge as the
structures and mechanisms that generate phenomena and knowledge as a
product of the social activity of science. The objects are real structures which
endure and are operént independently of human knowledge and experience.
They aré neither phenomena (efnpiricism) nor human constructs imposed upon
the phenomena (idealism). Transcendental realism is against empiricism in that
its objects of knowledge are structures and not events. It is against idealism
because the objects are intransitive, that is, they exist independently of human
activity and perception. Further, in contrast with idealism, tranécendental
realism seeks to ask what characteristic features the world must possess for

science and its knowledge to exist.
Thus, Bhaskar's transcendental realism depicts the world as a complex,

emergent and multi-layered world of discrete entities and mechanisms (Reed

and Harvey, 1992). It is an open world that consists of numerous sets of
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interacting components. It is this interactive complexity and openness that not
only creates a basis for structural dynamics and accidents, but also gives nature
itself an emergent pattern stuffed with evolutionary possibilities. Although
Bhaskar developed his ontological vision from a critique of the philosophical
foundations of the physical sciences, there is much in his exposition that points
to the contemporary issues in social complexity. The transferability of the realist
account into the social world is of utmost importance in this project and
therefore deserves appropriate detail in a general discussion that aims to pin

down a definite epistemological foundation for the research.

2.7 Discussion: Realism in social complexity research

Transcendental realism is clearly the most comprehensive epistemological
foundation for the complexity p'r‘oject, at least as it applies to methods of inquiry
in physical sciences. What seems to be contestable, however, is whether this
realist theory is extendable to the social sciences realm as well. This is a
correspondence that is dismissed by Williams and May (1996) who argue that it
is possible to be a realist about the physical world but not about the social
world. Their justification is that the social world consists of ideas that cannot be
treated in the same way as physical objects. They come out quite critical of
those (of us) who argue that the social world is real and exists independently of
the ideas that we have about it. To some extent their argument is even
supported by Bhaskar (1998) himself, who in differentiating between the
physical and the social worlds notes three things: first, that unlike natural
structures, the social structures do not exist independently of the activities they
govern; secondly, unlike natural structures, social structures do not exist
independently of the agents’ conception of what they are doing in their activities;
and thirdly, unlike natural structures, social structures are only relatively
enduring. Williams and May (1996) crown off their argument with an illustration
from economics - that national economies cannot exist independently of the
people who experience their effects and contribute to them. This cannot be
further from the truth because after all the people themselves are the

fundamental building blocks of economies, just like molecules and atoms are
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foundational to physical objects. But this justification totally misses the point

about the naturalist thesis.

Whilst acknowledging the various sources of mismatch between the natural and
the social worlds, the argument that is championed in this study is a
commitment to a special kind of naturalism, particularly that which is expressed
in the notion that the social world (national economies inclusive), like the natural
world, consists of sets of complex self-organising systems whose coherence is
a product of the interactions among the multiple agents that constitute the
system. Like the natural world, society exists independently of “our” perception
of it. This sounds like too naive an assertion to make in the light of the profound
differences between the two spheres of existence. However, the key word here
is that which is in quotation marks “our” and not the mere claims of independent
existence of the social world from our knowledge. Who are the “we” referring to
about “our” perception? It appears that to the critics of this assertion in particular
and to naturalism in general, the “we” refers to the subjects of social inquiry -
consumers in an economy, individuals in a family, families in a community,
corporate entities in an industry, etc. - rather than the persons (researchers)
trying to find explanations about the social world. The grand hypothesis of this
study makes reference to urban regeneration as a subject of emergence rather
than a necessarily planned process. Implied in this argumeht is the supremacy
of the independent existence of the emergent urban social order from any
central planning authorities and that it is from this social complexity that rich
decisions about the urban problem emerge. The argument is further qualified by
the inclusion of a premium on the availability of an enabling environment for the
emergence of such social connectivity, which argument was also illustrated by
McKelvy (2001) in his concept of Distributed Intelligence. The thesis does not
entirely deny the influence of central control but that such influence should be
channelled in a manner that is aware of the complexity of the urban system and
therefore takes greater care not to breach the evolutionary pattern of social
cohesion and involvement in the decision-making processes. Perhaps this
would also be one way of accommodating Gell-mann’s thesis of maladaptive
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schemata, particularly the part that relates to influential individuals and how they

may contribute towards the survival of maladaptive schemata.

Sayer (2000) equally upholds the naturalist complexity-compliant position in his
explanation of realism in the social sciences. He argues that even if the
researchers and the practices under study do depend on shared concepts, this
does not mean that the practices are influenced by "we” the researchers. In
studying contemporary political issues, for example, the researcher may use the
same concepts as politicians but it does not follow that the resultant political
landscape is a product of the researcher’s analysis. The political discourse
exists as it is regardless of whether the researcher signifies it or not. Sayer
(2000) also leaves room for the acknowledgement of selected influence from
social theories but is quick to point out that much of the work of social scientists
only casts limited influence, often where academic reading is followed by similar
articulations in lay society. This, he argues, is not because academics have
influenced events but because the scholars have anticipated a change which

would have happened anyway even in the absence of their anticipation.

Finally, despite identifying the three dimensioned distinction between the social
and the natural worlds, Bhaskar did not abandon his commitment to naturalism.
In the Possibility of Naturalism (1989), he attempts to ascertain the extent to
which the discovery of knowledge in the social sciences resonates with the
canons of natural science. He perceives society as being layered, complex,
structurally open, and historically constituted. He further suggests that any
account of the social existence must identify those layered entities and
mechanisms that produce society. To achieve such an undertaking, it would be
necessary to establish society’s material-ecological foundations, the nature of
human agency, and the role played by human intervention in building social and
cultural order. Bhaskar thus adopts a realist approach to social relations,
arguing that society and the human agent, as structural and material
components of a historical entity, are both irreducible. Individuals do not create

social reality out of conscious desire because there is always a stubborn and
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unyielding prior reality, which is a set of objects, social relations, and
institutionalised motivations that constitute society (Reed and Harvey, 1992).

Before leaving this area it is worth pointing out that even if the subject matter
(the “we”) were to be understood as the general populace within a social system
and not the researcher and / or the central planner, there would still remain a
conceptual misplacement of ideas in this angle of criticism. The argument that
human agents anticipate the future and can, therefore, affect the eveht‘ual
direction of a social system is of course a correct view but that is the very nature
of such systems. The fact that consumers, as agents in an economy anticipate
the future and attempt to build individual predictive models is a fundamental
premise upon which the economy is founded and sustained. If these intrinsic
qualities of anticipation and prediction (or better still, choice) were to be stripped
off the consumers in their individual and collective entities, this would amount to
a total disturbance of the economic DNA and the eventual demise of the
economic system itself. This is because the agents (consumers) would no
longer exist in the form that gives.rise to the emergence of an economy, just like
the natural world would cease to exist if atoms and molecules were to withdraw
their obedience to the force of gravity. The analogy suggests that in both of
these spheres of the world, the odds of the atomistic agents behaving in the
manner suggested are close to one in infinity. What the critics of this part of
naturalism should recognise is that it is not necessary to seek congruéncy in the
behaviour of the atomistic units of the natural and social systems. Rather the
important point is that both spheres of existence are driven and sustained by

the dynamics of relations among the constituent elements.

Bhaskar's sociological naturalism thus harmonises well with the emerging
project of complexity in social systems. The harmony is reflected in a number of
similarities between the two ways of understanding the (real) world. Both
sociological naturalism and social complexity endorse an approach that
perceives nature and society as open and emergent systems. They both
acknowledge that the subject matter of the reality they study is hierarchically
structured, as well as being interactively and stochastically complex.
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* Furthermore, each of the two viewpoints reserves a strong commitment to
holism in approaching problems of the real world. The final point of intersection
is that they both see nature as a self-organising system and they do so without
falling into the traps of mysticism or anthromorphism. Here, then, is the perfect
epistemological premise upon which the complexity project, in its diversity, is
anchored. The origins of the epistemological location of the study, thérefore,
rests on the realist account of the natural and the social world, as illustrated in

the diagram in figure 2.3 below.
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2.8 Conclusion

Complexity theory is still in its infancy, having been born just about two decades
ago. However, it would appear that the tendency to think in complexity terms
was already manifested in many spheres of the physical and social sciences
even prior to the emergence of the new science in the 1980s. It is for this
reason that despite the relative novelty of complexity on the research platform,
there is no need to shop around for fresh philosophical foundations upon which
the theory stands. Browsing through the voluminous literature on contemporary
philosophy of science (the social included) immediately reveals that the ethos of
complexity are squarely embedded within the realist theory of science
postulated by British Philosopher Roy Bhaskar about ten years before the birth
of complexity. The central theme of this account, which renders it attractive to
complexity lies in its rejection of reductionism and the pronouncement of the
fundamental notion that the (real) world has an existence independent of our
perception. Upon this premise, the study derived renewed impetus to uphold the
argument that urban regeneration processes are more of a product of
emergence than necessarily planned processes. The processes are a subject of
complexity and have a natural existence that does not depend on the
perceptions of researchers and professionals operating in the urban system.
The extent of appreciation (if any) of this important notion is also tested in the
next chapter which looks at past and contemporary theories of planning and

urban change.
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CHAPTER 3: THEORETICAL FOUNDATIONS OF PLANNING AND URBAN

3.1 Introduction

Chapter two provided a general introduction to complexity theory as well as
unveiling the epistemological platform upon which the thesis of the study rests.
This third chapter sweeps through some of the alternative theories of urban
change and approaches to urban planning. The task is to assess their efficacy
in the face of the crucial paradox of the existence of a plethora of tested
theories and models of the urban system on one hand and the persistence of
the urban problem on the other. To achieve this aim, the chapter is divided into
four main parts, starting with a discussion of the four broad conversional
approaches to planning and /or the understanding of the urban system. This is
followed by an outline of specific (past) theories of urban change, including the
theory and practice of town planning. The third part is devoted to a special
reference to the dilemma facing decision-makers in planning and urban
regeneration. This should then proVide a springboard upon which to discuss, in
the final part, the potential of complexity theory in understanding cities and

urban regeneration processes.

3.2 Approaches to urban planning

Because planning is by its nature a multidisciplinary undertaking, there are
various, albeit interlinked, issues that relentlessly chock planners in their quest
for solutions to the urban problem. The issues principally revolve around the
four main approaches to planning that include pluralism, public bureaucracy,

reformism, and Marxism (Blowers, et al, 1982).

3.2.1 Pluralism

The pluralist approach perceives society as consisting of a myriad of interest
groups competing for control over government action through democratic
processes. Society is seen as segmented into hundreds of small interest
groups, with overlapping memberships, different power relations, and a

multitude of techniques for influencing decision-making processes. The power
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base is distributed in such a way that no one particular group is dominant over
any segment of society. Different groups organise themselves into various
combinations according to their issues of interest. Whenever a particular
interest threatens to gain dominance, opposition groupings will emerge to

challenge the powerful group and in so doing, helping to maintain "equilibrium".

It has been argued that pluralism is the bdominantly accepted social theory in the
UK. Indeed, there has been a remarkable increase in pressure group activity
since the mid 1960s and this is nowhere more pronounced than in the realm of
land use planning (Blowers, et al (1982). The final decade of the 20" century
particularly witnessed an increased amount of"community participation in
various spheres of urban decision-making processes. This has been paralleled
by a considerable amount of eclecticism on the part of the planning system,
which culminated into the Planning Green Paper and subsequent enactment of
the proposed changes to the planning system as chapter four suggests. Though
still in their early stages of implementation (at the time of writing), the changes
are meant to put in place a more flexible and locally accessible planning
system. Resident consultation in the decision-making process has become an
integral part of urban regeneration programmes, if the literature in local
government structures is anything to go by. This was also endorsed by the
Prime Minister Mr Tony Blair in a foreword to the Code of Practice on

Consultation:

Effective consultation is a key part of the policy-making process. People’s views
can help shape policy developments and set the agenda for better public services.
But we also need to make the process of consultation less burdensome and easier

for people to engage with. (Blair, 2004).

3.2.2 The power of public bureaucracy

The emphasis on the power of public bureaucracy is squarely enshrined in the
studies of local authority decision-making processes, especially in the field of
housing and land use planning. This school of thought views local authorities as
complex structures, difficulty to penetrate and therefore largely impervious to

influence by local residents. Even within the local authorities themselves, the
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relationship between councillors and officers does not appear to be, in practice,
what it is conceived to be in constitutional theory. Indeed, the top-down
approach to decision-making, whereby decisions are made by the local
authorities for residents has been put to question. Such a structure is
considered as too rigid and does not (always) lead to positive results. However,
it can also be argued that a completely deregulated regime is equally
undesirable. This research advocates for a fine balance between these two
extreme ends of decision-making processes in planning and urban regeneration

(see the edge of chaos hypothesis in chapter 2).

3.2.3 Reformism

Reformism is the belief that gradual changes in a society can change its
fundamental structures. In planning the reformist approach is identified with a
selection of academics, trade union activists, and left-wing political groupings. It
is particularly associated with issues of poverty, homelessness, and poor
environmental conditi'ons. Activism is powered by humanitarian and egalitarian
aims, involving positive discrimination in the redistribution of resources. The
primary challenge to the planner is perhaps how to channel these concerns into

a unified body of decision-making process.

A fundamental weakness of the pluralist and the bureaucratic approaches to the
study of urban issues and land use planning is their neglect of economic
factors. The two approaches consider economic issues as constituting a
separate area of study from sociological and political questions and that it is

therefore not necessary to link the two areas of concern. Marxism attempts to

bridge this gap.

3.2.4 Marxism: The political economy of urbanism

Although Karl Marx had.very little to say about planning, the theory of cities is
fairly laden with his ideologies. Marxism sees cities as systems of big forces
between the oppressing and the oppressed, the capitalist and the working
class, the political infrastructure and the politico-ideological superstructure, as
well as many other tensions working within the urban existence (Castells,

-50-



Lnapier 1nrec: 1neoreucal roundations or Flanning and Urban Lhange

1978). However, it is the relationship between the development (or evolution) of
urban systems and the capital accumulation processes that seems to take the
centre stage of the Marxist view. Urban problems are perceived as the local by-

product of capital accumulation processes:

"Since he is not a financier, that is to say, he seeks something other than the
average rate of interest on the capital he advances, the developer will not operate
in the field of housing unless he can convert the advantages provided by the

environment into profits". (Lamarche, 1976: 96).

The landscape of capitalism is full of tensions itself — one basic example being
the forces working towards spatial agglomeration and processes working
towards dispersal over space. Such tensions and many other foundational

principles of urban planning are translated into numerous theories of the urban

system.

3.3 Theories of planning and urban change

The complexity (complicatedness) inherent within the internal workings of the
urban system has been recognised by researchers working in this environment.
Many of them, espécially the young generation of enthusiastic professionals are
now having to come to terms with the harsh reality of the challenges posed by
the city as a complex system. As early as the late 1960s, they clearly
understood that in order to tame the urban system, an important prerequisite
was to understand the characteristics of the system, a task they came to
acknowledge as too mountainous and actually close to the fringe of their skills
(Eldregde, 1967). Classical professional town planners, flanked by a myriad of
experts from other related fields of study, have had their fair share of
involvement in the urban system, but the sheer complexity of the system
demands that even higher levels of human thought and skills are deployed. In
the search for such improved levels of understanding, it's appropriate to start
with a review of urban theories that have been tested in the past and highlight
the notion that these have only managed to scratch the urban problem. Th_eré
are numerous theories and theorists of urban change, although Portugali (2000)
suggests that they all came from three quarters of the world. From one corner,
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came the whole scientific arsenal of location theory and spatial analysis - the
land use rings, rent bid curves, hexagonal central places, etc. These provided
explanations. From the second direction came the Radiant City and the City of
Tomorrow as postulated by Ebenezer Howard and Le Cobusier with their super
blocks and wide highways. These provided the vision - the image df the city of
tomorrow. From the third direction came systems theory with its acclaimed
ability to cut across disciplinary boundaries. At the battle-front of this army of
professionals was the rational comprehensive planner. The harsh reality is that
despite this horde of experts and visionaries having been in existence and
operational for many years, the urban problem is still haunting us. The urban
system has just refused to be planned and tamed. Where or how did all these
urban theories and theorists go wrong? The consolation to the lay reader is that
these same questions are beginning to come out of the planning experts
themselves, as Chapter One demonstrated. We begin the search for answers

by browsing through the material contents of these alternative theories and

models.

3.3.1 The Garden City and the Radiant City

The period spanning from the last decade of the 19" century up to the early 20"
century was the critical moment in the evolution of modern town planning in
Britain and elsewhere. This was heralded by the utopian reform movement in

which the prominent figures are Ebenezer Howard with his Garden City and Le

Corbusier with his Radiant City idea.

Although by far the most acknowledged, Ebenezer Howard'’s vision of a garden
city was heavily influenced by earlier utopian thinkers notably Edward Bellamy’s
(1888) book describing a technological socialist future, William Morris’ vision of
a reconstructed London, as well as the idea of new industrial colonies away
from big cities proposed by economist Alfred Marshall (Ward, 1994). But what
did the Garden City vision actually stand for? The answer lies in the realisation
that Howard was a non-Marxist utopian socialist who sought to pursue socialism
without inviting class conflict. His Garden Cities of Tomorrow, published in 1902

outlined a utopian socialist alternative to the evils of the existing urban society,
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especially the density concerns of London (Blowers, et al, 1974). The vision
was for a social city with decentralised networks of individual garden cities,
each with a population of 3,000 surrounding a larger city of 58,000 inhabitants.
The garden cities were to be devoid of slums ahd smoke and were to be of high
quality housing, well planned development, large open spaces, and with a
green belt enveloping each city. The key ideological pursuit was to be
communal ownership of land purchased at prices equivalent to agricultural
values to ensure that the garden city residents benefited from the windfall gains
arising from urban development. Although many other aspects of the garden
city would be owned and controlled collectively, Howard’'s idea was not to
completely do away with private enterprise. The vision is summarised in his own

diagrams (figure 3.1) in the book published in 1902.
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All seemed to have been set for the garden city to take off, but not before it was
disillusioned by scepticism and apathy from many sources. To start with,
Howard had found it difficult to secure support from the mushrooming labour
movement as well as from intellectuals who painted the vision with all kinds of
apprehension. It also soon came to light that many of the few supporters
erroneously equated the garden city revolution to a model of environmental

reform and they were actually not interested in the wider reform movement as
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envisioned by Howard (Ward, 1994). It would appear that even outside the
working class and intellectual wings, there was an equal thrust of scepticism as

suggested by the quote from the Times Newspaper of 19" October 1898:

“An ingenious and rather entertaining attempt — the only difficulty is to create it’
(October 19, 1898)

Could they all have been wrong in casting doubt on Howard’s vision? Probably
they were, because it soon became apparent that Howard’s ideas were unique
from other utopian postulations in that they were quickly .translated into action.
For example, in 1899, the Garden City Association was formed to promoté the
idea of the garden city and in 1903, Letchworth, the first garden city was
. conceived. Plans for this city were prepared by two architects, Raymond Unwin
and Barry Parker, whose designs, however, substantially went beyond the
diagrammatic proposals in Howard’s drawings to outline a carefully zoned plan
in which emphasis was placed on segregation of industrial centres from
residential and shopping centres (Blowers, et al, 1974). The original vision of
the garden city continued to be diluted through a series of compromises in the
implementation of the plan, although there was a resilient tendency towards a
holistic approach. This continued to manifest itself in the wider notion of town
planning in the decade after 1900. In later years, the practice was simply

detached from the rest of the garden city idea.

A rival parallel vision to Howard’s Garden City was to be found in a self-trained
Swiss-born architect Le Corbusier. Unlike Howard, Le Corbusier sought to
pursue an egalitarian conception of a city which did not advocate for an escape
from the city. His basic argument was that the big city itself was amenable to
perfection. The hypothetical city was consequently larger than Howard’s, with a
population of 3 million inhabitants. His vision came to be associated with
modernism largely because of its high appetite for central control in the form of
strict zoning principles and abolition of many traditional precepts of the urban
form. In his model, the central areas would be dominated by large office blocks

and crossed by major transportation routes. The immediate vicinity would be
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reserved for luxury apartment blocks for the elite and further on the lower
density satellite towns for workers and factories (ibid). His vision received wide
acclaim among many followers in Mainland Europe. In Britain, however, it was
not until the 1930s that modernism began to express itself in the planning
system. This happened at a time of major shifts in housing policy towards slum
clearance and the increasing reliance on flats as a way of solving the housing

problem.

Leaving the world of utopia and continuing on the path of searching for a solid
platform upon which to understand cities and urban change should take us
straight into the frontier phase of location theory and spatial analysis, whose

| origins are traceable to the work of von Thunen and his isolated state.

3.3.2 von Thunen’s Isolated State

von Thunen’s vision of an isolated state was the founding principle for a brand
of urban theories that came to be known as location theory and spatial analysis.
Although his vision was in relation to agricultural and political economy, this was
quickly extended to and translated into a theory of urban land use. The starting
point is a statement of the hypothetical scenario contained in his vision: Imagine
a very large Central Business District (CBD) at the core of an urban plane,
devoid of all manner of transport communication links. Further assume that
throughout the urban plane, the land is capable of sustaining all kinds of land
use, yielding the same utility (Hall, 1998). Moving away from the CBD, the plane
turns into wilderness, thereby further de-linking the urban area from the outside
world. There are no other centres on the plane implying that the city is the sole
supplier of urban products and services in return for labour from the surrounding
hinterland. The sources of raw materials are located within the vicinity of the
CBD. This concludes the hypothetical scenario of von Thunen’s Isolated State
as translated into urban land use, and introduces the problem area in the form
of imminent questions: What pattern of land use will emerge from these
hypothetical conditions? How will different land uses be affected by their
distance from the centre of commerce, assuming that decision-making is

conducted rationally? From these questions, von Thunen proposed an answer
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that still serves as the preamble to the economic principle of marginalism, some
50 years prior to Walras’ translation of the whole concept into the 'basis for
modern economic theory (Portugali, 2000). It is now almost a subject of
platitude to say that near the CBD will be located those land uses that are
sensitive to distance from the centre. This will have the overall effect of pushing
to the periphery those land uses that are cheaper to transport, giving rise to a

pattern of land use illustrated in figure 3.2.

Figa. 3.2 von Thunen's land use patterns

Key

1 Central City

2 Intensive farming and Dairying
3 Forest

4 Extensive Field Crops

5 Ranching and animal Products

The land use for the entire urban system will change for each ring according to
dependency on transportation costs with respect to the CBD. Although the
principle behind the Isolated State has played a major part in informing present
day urban economics and geography, its overall contribution to the
understanding of the urban system is still mystified by its myopic vision and
assumptions. Such assumptions as rationality in decision-making and isotropic
landscape are an attempt to engineer the urban system through quasi-
experimental methods discussed in the previous chapter. Apart from influencing
modern economic theory, von Thunen’s theory also catapulted another brand of

urban theories under the general theme of location theory and spatial analysis.
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dots are the retail distributors of the “blue” hexagonal cities. The central place
(in black) is specialised in selling various goods and services, and the market
area is a sphere of satellite settlements of consumers who travel to the central
place. The main function of the central city is therefore to supply goods and
services to the population in the surrounding hinterland. The observations that
came out of this hypothetical central city enabled the elaboration of an important
theory of spatial structure and order, which still influences much of the studies in
urban, economic and transport geography. Many of the criticisms that have
been levelled against central places theory point to the service sector-
orientation of the theory. The general argument is that human settlements may
develop as a result of other factors such as the locality of natural resources. By
holding such factors constant, Christaller's theory is reduced to a set of
positivist assumptions that are quickly overtaken by the harsh realities of the
multidimensional urban system. The assumptions of uniform distribution of
population and isotropic iandscape are both way off the grounds of physical and
social reality. Most importantly‘ (to the thesis of this research), the theory is
eésentially static in that it seeks to explain the existence of a regional spatial
structure but falls short of explaining how that structure evolves and how it

might change in future.

Unlike Christaller, Losch kicked off his theory by assuming several
interdependent isolated states on a uniform plane similar to von Thunen’s
isolated state. Losch further hypothesised that an increase in population and
economic activity would attract more isolated cities. Through competition and
general spatial equilibrium, the whole region would become so full that at some
point in time it would reach a spatial equilibrium in the form of a complex system

of central places.
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3.3.4 Planning Theory

One of the novel definitions of planning theory is that proposed by Campbell
and Fainstein’s (2001) Readings in Planning Theory. Essentially, theirs is more
of an acknowledgement of the difficulty associated with defining the subject
matter of planning theory than an attempt to cling to self-legitimisation. In
highlighting the definitional dilemma, the two authors have identified four
principal reasons that work together to constitute the difficulty. The first is that
many of the key questions surrounding planning theory belong to a much
broader body of inquiry with regard to the role of the state in socio-spatial
transformation. As a result, planning theory seems to overlap with the general
theories of social sciences so much that it becomes hard to identify its
boundaries. Secondly, the distinction between planning and related professions
such as architecture is not mutually exclusive. There are certain elements of
planning that are also done by other professionals and there are certain tasks
that planners do, which can be considered as lying outside their remit. The third
reason relates to the question of whether planning is defined in terms of its
object (the land use patterns) or as a process of decision-making. The fourth is
founded on the notion that while many fields of study are defined by their
specific methodologies, planning heavily relies on borrowed methodologies from
other disciplines. The gross effect of these four points is that it is not easy to
take stock of the actual content of planning theory. However, one important
aspect of planning theory is its commitment to a relentless search for a
desirable future. While utopia specifies a desirable future state without detailing
the means of achieving it, planning theory is charged with specifying a desirable
future state as well as detailihg the means of attaining it (Blowers, et al, 1974).
This is consistent with Chadwick’s (1971:63) definition which perceives planning

as a process of human forethought and action based upon that thought.

In Britain planning started as an interventionist activity to correct the
shortcomings of private enterprise that paralleled the Industrial Revolution. It
was recognised from the early stages of the Industrial R'evolution that the
private motive was capable of translating into huge public costs in the form of

failure to provide adequate urban infrastructure and widening the gulf between
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the rich and the poor. This invited a chain of bureaucratic control from local and
central government over development, which has continued to date and takes
two forms: active and passive intervention. Active intervention involves taking
the lead in the provision of urban infrastructure such as roads and housing.
Passive intervention on the other hand is manifested in the form of giving and
withholding planning permission to steer a ~defined course of urban
development. Other sources of influence in planning include the role played by
politicians through their control over investment. Together, these activities of
private enterprise, the planners and politicians have often been taken as the
determinants of the future (Blowers, et al, 1974). The basic principles of the
current system were established by the Town and Country Planning Act 1947
(Kitchen, 1997). Although there has been a series of changes, the system
remained essentially the same for most of the latter half of the 20™ century. It is
only the new Planning Act (2004), heralded by the Planning Green Paper
(2002) that‘appears to have substantially shackled the system. Up until the
1960s, these future seeking activities have been conducted via a set of blue
prints under the general theme of rational comprehensive planning. Unlike
many of the mostly utopian urban theorists identified above, the rational
comprehensive planner conducts his or her planning activities in a manner that

conforms to scientifically defined courses of action, summarised in figure 3.61.

1

pond

i

vodtymporess |25 3 oosenaton =55 anasoon |

Source: After Chadwick 1971

It can be deduced from the above that the process is based on a coherent
method of thinking about the future. The harsh reality, however, is that in
practice this process is reduced to a mere set of ad-hoc efforts to tackle the
urban problerh. The process does not address such important questions as the

appropriate balance of central control, and/ or private enterprise in designing
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the future. A further source of challenge comes from the realisation that society
is so complex that it can not be understood or controlled in a linear fashion
suggested in figure 3.61 above. The appreciation of this fundamental notion had

its first expression in planning at the emergence of systems thinking.

3.3.4 A systems view of planning

To understand the systems view of planning, it is necessary to unpack the
contents of general systems theery itself. Systems theory is basically concerned
with problems of relationships, of structures, and of interdependence, rather
than with the constant attributes of objects (Katz and Kahn, 1966). There are
three major types of systems — a natural, a closed and an open system. A
closed system is independent of the influence of its environment. It focuses on
internal components such as variables of size, location, ownership, etc. A
natural system encompasses many client-oriented service organisations such
as schools. Both the closed and the natural systems view-points tend to
perceive organisations as closed systems. The open systems view on the other
hand treats organisations as open and dependent on the environment through
interconnections with external and internal multiple agents. It is the open
" systems approach that counts as general systems theory. Its founder, Ludwig

von Bertalanffy, was concerned about the growing compartmentalisation of

science:

“The physicist, the biologist, the psychologist, and the social scientist are, so to
speak, encapsulated in a private universe, and it is difficult to get word from one

cocoon to another”. (Bertalanffy, 1968)

In fostering his intellectual movement, Bertalanffy argued that general ideas
could have relevance across disciplinary boundaries. It also endeavoured to
- demonstrate that many of the most important aspects studied by both social
and physical scientists can be pooled together under the general theme of
systems. The effect of general systems theory in other disciplines was to

stimulate new applications, such as operations research, systems engineering,

and systems planning.
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Much of the interpretation of general systems theory into urban planning is
associated with Chadwick (1971) from whose book the above title is drawn.
Chadwick’s systems model is essentially a modification of the process of
scientific inquiry represented in figure 3.61 above. His departure from
conventional rational planning is at a point where the problem is concerned with

complex (complicated) systems, in which case the process must be extended to

include elements in figure 3.62.

- Projecting the a
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% Controling the sy

After Chadwick, 1971

Chadwick (1971) further suggests that any such process will start with two
directions of inquiry (and not one) because the recognition and description of
the system and the formulation of criteria for its testing proceed in parallel.

There is also a need to model the system in order to test it. The net result is a

rational model of system planning, shown in figure 3.63.
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Problem finding
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After Chadwick, 1971

Admittedly, the systems view of planning was a milestone achievement in
planning theory because it tiited the perception of the urban problem from
arrogant positivism to a more eclectic discourse. The most prominent legacy of
positivism that still crept into the systems view is perhaps the commitment to a
future-seeking endeavour. The problem with this kind of undertaking is that the
future is not something that happens to us. It is constituted in part by current
decisions as well as being a product of chance and fbrces that lie outside
human perception and knowledge (Allmendinger, 1999). Thus, although the
failure of rational planning to tame the city was diagnosed as early as the late
1960s, the dilemma is still with us to date. This is evident in the bersistence of
the urban problem and the birth of quasi-independent disciplines like urban

regeneration, the central theme of this study.

3.3.5 The concept and process of urban regeneration

The last two decades of the twentieth century saw a burgeoning stream of
research and literature emanating from a variety of perspectives and disciplines,
all concerned with one or more aspects of the urban system (LaWIess, 1996).
Despite the presence of such a wide array of fragmented information, little

written material is available that combines coverage of the entire fundamental
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(physical, economic, social and environmental) dimensions of urban
regeneration with the implementation, management and evaluation of the
processes. Perhaps the most comprehensive attempt in that regard is that
provided by the British Urban Regeneration Association (BURA) in a reader
edited by Roberts et al (2000). Six interlinked themes are identified as

constituting the practice of urban regeneration as follows:

. Physical conditions and the social-political response
. Matters of housing and health

. Social welfare and economic progress

. Urban containment

. Changing role and nature of urban policy

e  Sustainable development

The first five themes reflect the physi'c.:al, economic, social and environmental

dimensions of urban regeneration. The sixth is indicative of the need to link the '
first five themes with the implementation, management and evaluation of urban
regeneration processes. Using the above six themes, Roberts et al (2000:17)

defined urban regeneration as:

"Comprehensive and integrated vision and action which leads to the resolution of
urban problems and which seeks to bring about a lasting improvement in the
economic, physical, social and environmental condition of an area that has been

subject to change".

There are a few discernible features from this definition that are worth noting
especially as they relate to the broader perspective of planning as a decision-
making process. The first relates to what urban regeneration is - that it is an
interventionist activity. This intervention can either be state-led or it can be a
matter of public-private consensus. The second relates to what urban
regeneration is not - that it is not simply the aspirations and achievements of
urban renewal, which is essentially physical change (ibid). Urban regeneration
is not urban development or redevelopment as this is less well defined in

purpose. Furthermore, urban regeneration is not urban revitalisation (or
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rehabilitation) as this fails to specify a precise method of approach. Figure 3.7
below summarises the definition of urban regeneration according to BURA.

bORE0eneralion PIOCESS
‘ INPUT ISSUES

\ 4 \ 4 y \ 4
~ ECONOMIC SOCIAL ENVIRONMETAL PHYSICAL

y
DIRVERS OF CHANGE

y

APPLICATION TO AN
INDIVIDUAL AREA

v
ENViRONVENTAL | [ PHYSIGAL

After Roberts, et al, 2000 [BURA]

The social, economic, physical and environmental dimensions of the urban
existence are the inputs in urban regeneration processes. These are not static
but are subject to change under the influence of many drivers of change,
including local, national, and international economic conditions. The resuits of
the analysis from these drivers of change are then applied to particular
neighbourhoods that have undergone certain levels of urban decay. The
outcomes are used as a feedback to inform decision-making and future courses
of action. Ideally, the process is simply a variant of the rational comprehensive
planning models identified earlier in the chapter. The problem yet again is that
because the various dimensions of regeneration are inter-linked, a
comprehensive urban regeneration process is unlikely to achieve the desired
sustainable outcomes unless it adopts a special kind of holistic approach. What
is required is substantial amount of departure from the conventional reductionist
explanations of the process of urban change identified above. These traditional

approaches begin their analyses by considering a single factor (e.g. economic
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