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Abstract

Urban environments are complex. Urban areas arerttieonment for multiple activities

such as people working in offices, shopping, pustigaservices, interacting with friends and
family, eating at restaurants, purchasing and cocishg structures (homes, banks, factories
etc.) and not so benign ones such as crimes imgpjyersons or property. Interacting and
influencing this intricate maze of human activiteee governmental and non-governmental
bodies at all scales (local, regional, nationalpgl). Nevertheless, these social, political and
economic activities operate not in a vacuum buliwithe physical and built environment
with its opportunities and constraints. Such esehvironment that urban planning must
confront and challenge to effectively guide urbamelopment. Within the last few decades,
urban planners, urban geographers and others loé@é the inadequacy of using existing
scientific methods and organizational structuresetdaon concepts tied to logical-positivism
such as rationalism, reductionism and comprehensngerange planning to address the
problems and challenges of the urban environm&héere have been attempts to revise or
modify the planning process with various approachasnone could have categorized as
being even partially effective. The advent of ctewjy theory as a vehicle to understand and
plan urban areas is opening up new avenues of ti®ugboth physical and social sciences.
Complexity theory, although having roots in physmsthematics and computer science, has
developed a set of metaphors that are presenthglusied outside of these disciplines in the
social sciences. This 'language' of complexity mles the bridge between complex systems
modeling and practical applications. Although agtanacea, it is certain that the methods
tied to the present practice of urban planningraadequate to address the evolving urban
environment. This essay will introduce complexitgary and the associated metaphors,
discuss their relationship in analyzing urban aeraspresent suggestions of how urban
planning might be revised to incorporate compleotly to be more effective.
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Introduction

The urban environment is collection of an increglibbriety of interrelated elements both
human and physical. It is composed of individualsovhave different backgrounds, ages,
occupations, lifestyles, and incomes. Each persomteracting daily with family, fellow
employees, government officials and others in urkettings. They occupy different housing
types, shop in different locations and go to womnkimdustries or services. Within this
environment are governmental and non-governmemtalpg that influence and interact with
individuals. Persons and goods are not statichpuiecessity must be transported by a variety
of conveniences (automobile, truck, bus, light,raicycle, by foot, motorcycle etc.) in
multiple directions both internal external from ithkomes. Other commercial and industrial
entities operate within the urban environment afabally; encompassed by the physical
environment for resources (water, food, materitds).eThe built environment of cities being
connected to these dynamic settings are likewisstaatly in flux. How could one describe
this milieu as anything but complex?



To state that urban environments are complex ian@w insight. It is blatantly apparent for
even the casual observer. There is no need fonugbagraphers and planners to present this
to those outside of the field as some new discovdmpanists (urban geographers, urban
sociologists, urban planners etc.) have creategeasg and rich literature in their attempt to
understand the intricate and integrated elementsrlzdin environments. As a sub-field of
urban planning, urban planning theory has soughiniderstand the underpinning elements
related to the practice of urban planning. Howeudran planning theory has been accused of
irrelevancy at it has dealt with subjects, whict dot have a direct or indirect effect on the
practice of urban planning (Archibugi, 2004). Thetual practice of urban planning is
developed from a mix of different philosophies anethodologies mostly drawn from logical
positivism/rationalism and espousing comprehensistuctured and esoteric planning
philosophies, which have their roots in the eafl{} Zentury.

It is clear to discern, that there is incongruebeéwveen the actual urban ‘reality’ which is
complex and non-linear and the application of lr@dionalist planning methods (long range
plans, Euclidean zoning etc.) to ‘solve’ urban peats. In browsing a standard textbook that
is being used to instruct planners, Urban Land Ple@aning(Berke et al. 2006) which is a
derivative/continuation of the standard text by gihaof the same title, the methods are
essentially a revision of past methodologies basethe rational-comprehensive approach to
urban planning which is connected to modernistrgidie thought. There are additions
related to sustainability and citizen involvemeotit the changing nature of the subject of
urban planning—the city or urbanized area is bémaglequately addressed. Edward Kaiser
(1995) implies that the opponents and critics @& finesent practice of urban planners are
mistaken. He points out that the numbers of plapronganizations and the inclusion of
planning into many aspects of governing cities egglons constitute the success of urban
planning. (It should be noted that Kaiser is onetted main authors in_Urban Land Use
Planningand it previous version. This book is considerad of the main texts for educating
urban planners and has been used by this authorotirals in planning schools as an
introductory text for urban planning.) What helddab indicate is the effectiveness of urban
planning has been in changing urban environments.

Quietly and steadily developing and in contrasitmdern science based on logical positivism
is research and methodologies associated with @datpltheory. Complexity theory has a
history stretching back almost 50 ye#@&eick 1987). However, its use in the analysis of
urban areas has occurred only within the last Hbsy@.e., fractal analysis, cellular automata).
For many including this author, the book that idtroed complexity to the study of urban
areas, was Fractal Citidsyy Michael Batty and Paul Longley (Batty and Langl1995). It
made planning theories, forecasts, and traditionethods of analysis seem mundane and
antiquated. It opened up the discipline of urbamggaphy to the discipline of complex theory
and complex system including fractals, chaos, neonsaworks, agent-based modeling,
cellular automata, and fuzzy logic. It also is legdplanning away from objective and
technocratic leanings to ones that are subjeativeassioned, inclusive and perhaps spiritual.
Batty (2005) has subsequently written another bmmicerning agent- based modeling, fractal
and complexity. While Batty’'s books concentratesnogthodology, others are applying the
philosophy of complexity theory to planning. Paksgaly (2006) has just recently published
another seminal book, which takes the applicatibwamplexity theory to the practice of
urban planning. Healy and Batty have started aemmnt that is building momentum in
urban planning literature. Complexity theory angplacations to urban settings are
developing a substantial literature from the tecahfocusing on use of cellular automata,



fractal analysis and agent based modeling, neetatorks, and urban growth, There is also a
growing literature related to urban planning methadd theory related to complexity theory.

In this transitory stage in scientific thought wéehere are multiple threads on complexity
theory (including complex systems), there needs tmedium to understand the overall

concept of complexity theory. It would appear tthere is an emerging ‘language’, which can
be applied both to complexity theory as appliedn@athematics and in the social sciences.
This 'language’ is appearing in the form of metaph®hese metaphors are allowing for the
development of a new ‘cosmology’, which is provitegbe a robust approach to confront a
myriad of situations, which were ignored or inadegly addressed by modernist science.
The body of complex theory metaphors can subselyueatapplied to urban planning. The

author intends this essay to be a vehicle to auttiframework for further research and to
provoke constructive debate.

Complexity, Complex Systems and Chaos Theory

The definitions of complexity and chaos are numerand diverse. It would seem that chaos
theory and complexity theory are separate theddes.after inspection of the both it would
seem that chaos theory is a subset of complexéyryh Bar-Yam (2003) states that, “ A
dictionary definition of the word “complex” is: “@isting of interconnected or interwoven
parts.” If the parts are interrelated and thuse@ssed with one another, this could be termed
a system. Therefore, complexity has been incotpdnato systems theory and referred to
as complex systems (Cameron and Larsen-Freeman. 28Qafough the literature of
complexity is broad and related, this paper widue on complex systems.

Complex systems are usually couched in the langobggent based modelling, where the
parts are considered agents. These agents (cassigeindividuals or organizations with
certain characteristics) associating with othendbinteract randomly or capriciously but
self-organize in a manner that is dynamic, but atso-linear, resulting in states of existence,
referred in complexity theory as 'emergent statéke systems are open such that new
elements or agents can come into the system tggehtito another state. (Cameron and
Larsen-Freeman 2007, Heylighen 2008)

One characteristic of all complex systems is thleaotic nature. Chaos, by the general

public is considered to be a synonym for randomaassdisorder. If this was true then there

would little basis for its study by mathematiciapbysicists and others. Jension (Gliek

1987) describes chaos as the “ irregular, unpralietoehavior of deterministic, nonlinear
dynamical systems.” Notice that there are ternthisidefinition which are also connected
with complex systems theory, such as 'dynamic"amatlinear. If you add this to the
previous definition of complex system, it coulddzesily said that agents are also
deterministic due to their characteristics. Thagenis one of a churning organism which is
altering itself constantly and sometimes erratycdla different states, some times stable for
a long period, but ultimately changing. There migp &e an infinite amount of possible states
due to the introduction of different factors. Wevanany examples of complex systems in
nature such as weather, earthquakes, and cellagggueht. One of the most complex and
intriguing phenomena is the development of a cinddh a single cell to a wonderfully
intricate and interconnected whole which has thityabo do phenomenal achievements such
as create great music, travel in outer space bdsstruct from indulgence in alcohol or
drugs.



Complexity and complex systems theory has a braddyeowing literature. It is not the

intent of the author to give a full discussionluése areas. Nevertheless, in reading literature
concerning complexity, complex systems and chaesetare certain concepts that are
pervasive in almost all discussions related to derify. In summary, complex systems are
non-linear, adaptive, unpredictable but determimistynamic, disordered but having order,
integrative, interactive and self-organizing. Maniyhe same concepts have been expressed
in Taoism, Zen and Quakerism. One can see thadkref a developing cosmology related to
these areas. This movement may be a ‘quiet rewolutnat could change science and society.
However, for the present time, these concepts aildgophies are ‘behind the curtain’ like an
understudy in a play, either to be doomed to olitycor destined to appear in a dramatic and
transforming role in the ‘theater’ of ideas.

Complexity theory and systems are bound to accogmpguand complementary areas of
interests would be those such as agent based Hnldrcautomata modeling, fuzzy logic,
fractal analysis, neural networks, and artificrgklligence. There is also a link to quantum
physics, which reveals an expanding kaleidoscom®wntepts into complexity theory.
Complexity theory does not discard all the pastho@s$ of analysis, but selects parts of them
that are deemed appropriate until more compatildthads are developed. For example,
those involved in complex systems theory still usigaificant portions of statistics and other
mathematics (i.e., calculus) for their analysiswideer, just as logical-positivism, linear
modeling, Fordism, rationalism, and Newtonian ptysire connected with modernism,
likewise complexity theory is a product of post-readsm (Smith and Higgins 2003). As
such, complexity theory represents a philosoptooadk from the ideas that dominated much
have the 19th and 20th Century. While the prop@iafitcomplexity theory claim that it
represents a scientific paradigm shift, the rooy mare have its basis in a social movement
with science backing it up (Smith and Higgins 206i8)ilar to the modernist movement
which also was related to a certain agenda (Toulr@Bp).

Bridging Theory and Practice: The Development of Complexity Metaphors

How does one take these concepts and philosoghieake them ‘digestible’ not only to
scientists, but to others outside of these digogsi? One manner is by the creation of
metaphors. Metaphors are ‘symbols’ or linguistjgresentations so that we can simplify very
intricate and detailed discussions, mathematicstaeaties to facilitate their application and
further understanding. By using commonly undermtaaguistic terms, scientists and non-
scientists can better understand an area of intéiesaphors are terms that describe
phenomena by using common or familiar terms. Ao$etetaphors can create an atmosphere
for the interpretation of processes that were sty being dismissed or poorly addressed
through other metaphors associated by a partisalawol of thought. Metaphors allow
scientists and others to view phenomena in entdélgrent manner. Ashkenazi (2006)

further states:
Metaphors play an important rolesd@ence, as well. In science, metaphor is a

tool of exploration and discovery, providing a wayimposing or discovering structure
within novel or unfamiliar situations by relatingem to familiar experiences. Metaphors
such as “electricity is a fluid” or “atoms are hagheres” are contextual cues that direct
the scientist’s attention to look for details asated with fluids or hard spheres. Fluids
can be associated with flow and conservation; bptetres with packing and random
motion. Even if these metaphors are ultimatelyaeptl by more elaborate mathematical
models, they still guide the thoughts of practiciiogentists when they try to make sense
of a new experience.



It is the author’'s and others opinions that metaplane a necessity to conceptualize areas of
study so that there eventually is a common lang@egeng related scientists. They provide
the structure for understanding a multiplicity deas. Does reality change because we use
metaphors? Actual reality does not change, buteperd reality does and the ability to
transform it from one stage to another may beifatéd by the use of metaphors. Physical
and human processes continue with or without theeldpment of metaphors. However,
these processes cannot be understood or transfomitledut the invention of metaphors.
Metaphors and archetypes may be a physiologicasséy in how humans understand their
environment in which we inhabit. Models can be sasmmetaphors for the description of
occurrences. Scientists’ belief in a model can bexeso entrenched that one begins to believe
in the model and its predictive power despite ewde of its faults (Ravetz 2002).
Mathematical models supposedly in ‘reductionistesce base their formulation on data that
has been collected ‘randomly’ and ‘objectively’faltigh in practice they are neither),
analyzes the outcomes and then uses them to corgeadtout future situations. These models
have been used to justify decisions, although #neyextremely flawed.

Complexity theory and complex systems metaphorg tagir roots in physics (Gleick 1987).
Many of these metaphors can be traced back to dhkesvof Mandelbrot, Lorenz, Neumann,
Bertalanffy, and Langton (MacGill 2008). From obsctesearch and somewhat
incomprehensible to most outside of physics andhemaatics, has sprung a set of terms and
concepts that have become prominent in the saemtdrld and has if only in a minor way
made it into popular vocabulary , for example, “Bwdterfly Effect.’

Lissack (1997) contends that complexity theoryd®geloped its own set of metaphors:
Complexity refers to the condition of the univevggch is integrated and yet too rich and variedusr
to understand in simple mechanistic or linear ways.can understand many parts of the universe in
these ways but the larger and more intricatelytedlphenomena can only be understood by principles
and patterns-not in detail. Complexity deals wlith nature of emergence, innovation, learning and
adaptation. This theory contends that once thdes aue found it will be possible to make effective
predictions and even to effectuate control of thgasent complexity. Complexity theory has its owh s
of language, its own means of describing things.

If one inspects the literature of complexity thedhere are developing sets of metaphors
being used. Among some of the most prominent threnthe@ metaphors of agents, chaos,
fractals, fithess landscape/environment and eméesgates. Within these metaphorical
categories are also related concepts, such axyertgopy, oscillation and self-
organization. (Developed somewhat separately fromplex system theory is the concepts
of social capital and hard/soft infrastructure apts developed by Alexi Danchev (2008,
2006) which have great potential within the appilaraof complexity theory to social
problems.) The following will briefly outline themeaning of the most prominent metaphors
being used in complexity theory. From the authexjserience, many of these metaphors
have been connected to cellular automata and &gsett modeling as they are the primary
modeling tools for those involved with the studycomplexity theory. The following will
briefly describe these metaphors.

Agents
Agents are objects, which may be animate or inar@ma terms of living agents, they can

be individuals, institutions, private companiesagsations etc. All agents have a variety of
characteristics in which they operate. In agentetasodeling (ABM), these are often
described as ‘rules’. In an agent-based situatigants are not isolated but interact and
perhaps transform themselves. The transformatioogss in complexity theory is termed



self-organization. In complexity theory, agents ba described as ‘molecular’ or
‘networked’ (Murray 2003). The molecular concefptomplexity states that are agents are
distinct entities, which interact with other ageimtgerhaps, coordinated but are not
associatively linked. A network agent environmemaeives as agent having links and
association, whether they are permanent or tragsitowever, it is understood that agents
do not continue to gyrate without resolution, la#d to self-organization.

The root of agent-based modeling is cellular autam@ellular automata (CA) is the
changing of one cell by its interaction with oneseveral adjacent cells. CA was originally
conceived by Von Nueman and Turning (Batty 2005A works on a set of rules such that
set the initiation of the actions. The results reglyibit various forms from ordered to
chaotic. The rules of CA are the basis for thosgeitermining the characteristics of agents in
agent based modeling.

Chaos

Chaos is one of the most powerful metaphors of dexity theory. It evokes images of
randomness, confusion, destruction, disorganizatiatastrophe, mayhem and apocalypse.
(This notion of chaos is so pervasive that oftea often gets veiled disapproval in academia
if one states that they are interested in chaawybdt is the antithesis of order and the
logical-positivist/rational view of the world. Chatheory is nested within the complexity
theory. Often it is incorrectly perceived as besegarate from complexity theory or on an
equal standing. Chaos represents the non-linesmaigs of the interaction of agents. It also
means the discovery of order from disorder. Theaptedr chaos in complexity theory
inherently denotes something that is on going andtatic. It could be considered
something that is not in order or something igamsition. Chaotic action could be described
in a variety of manners which makes it intriguibgt at times a amorphous term. The best
example is the creation of fractals, which coulddyened deterministic chaos. When these
phenomena go through changes it is termed in coatplieory as oscillations. These
osciallations are sometimes referred as ‘the efighans’ (ewin 1999) [Langton 1990)
(Green, D. and Newth, D. 200This term describes the effective direction witthie

context of a multitude of actions. Working in t@mpany of excited individuals working
toward the resolution of a problem, could ofterdbscribed as ‘the edge of chaos.’ This is
opposite of the ‘chaotic edge’ (Green 1994). Thig/here there is turmoil, damage,
distruction and stress in the different parts oéarerging state. Those involved in
catastrophic events such as earthquakes, hurricawves would be in the ‘chaotic edge’.
These events are not welcomed, but their aftermmaihlead to better states in the future.

One could easily describe the financial crisis tiegan in the latter part of 2008 as a
phenomena on the ‘chaotic edge.’ At the writinghe$ paper, the outcome is unknown.
However, it will stabilize and reach another statigh or without government intervention.
The severity of this crisis will be ultimately ré&da to how those who are directing the global
economy understand chaotic theory and complexitypagh they may not state this directly
or even aware that they are dealing with the ‘soffthese theories.

Fractals

The term fractal is not only a linguistic metaphaut a visual one for illustrating complexity.
Fractals are formed by the division of one elentgrd set of rules. For example, they are
directly linked with the idea that one action itechcan evolve into complex visual elements.
In common with cellular automata, fractal formatisrgoverned by the rules. In this sense,
they are deterministic, but in another unpredi@diaised on slight changes in the rules or in



the process of formation. The concept of fractadegation and the vocabulary of fractal
analysis emanates from works by Mandelbrot (1988)vever, the basic concepisfractal
analysis were first introduced by D’Arcy Wentwoithompson (1992, 1917) in his book On
Growth and Form.

Fractal analysis is also a manner of looking ablgject in a non-Euclidean manner
regardless of the scale or the individual charattes of the object. The elements contained
in fractals can be points, lines, polygons or gxéHowever, one characteristic of fractals is
that they are self-similar. For example, one liar divide into two and then those two lines
can be divided into four and eight and so fortlha@yes in a formula can create designs that
‘almost take on a life of their own’ and can be fpatated to mimic the growth of any

entity. Fractal analysis is also linked to spati@itrics--the measurement of the fractals
among themselves such as the distance betweers jpoipblygons.

Fractals can be analyzed in a number of mannene oDthe most common is to examine
the dimension, lacunarity, and scaling (Falcone63). Dimension refers to the fractal
variation. The dimension for a fractal is alwaysAeen 1 and 2 with 1 being a line and 2
being a plane. Lacunarity refers to the textura tshctal. A fractal with more gaps has a
higher lacunarity. Fractal scaling refers to tieeation of certain patterns measured by
changes in the dimensions. ‘Real life’ fractal dimsiens have certain meanings when
compared with abstract fractal objects. Due toduweire of fractal generation, fractals are
self-similar, scale less and determined by théaitniig formula or rules.

Environment and Fitness Landscape

The environment is the boundaries in which ageritgact. The boundaries are essentially
scale less, analogous to fractals. The environcuntl be actual or theoretical. It is the
context in which agents interact which may inclbderiers and constrictions depending on
the context of simulation. Environments would cegtie context for such as the simulation
of urban growth or investigating the process aérattions between groups. The fitness
landscape refers to the strengths or weaknes®oégses in an environment (Roos and
Oliver 1999).

Emergent States and Self-organization

Not completely separate from environment is thelted the actions of individual agents.
Self-organization is the process where agentsdaoten a collective manner. An emergent
state would be the situation where there is a detable outcome related to self
organization. In complex systems, the procesdngad emergent states may be that could
be considered oscillating or erratic (this coukbabe termed chaotic according to one of
definitions of chaos). Emergent states can beesfabla long period of time or one that is
leading to another emergent state. Examples ofganestates could be found in numerous
processes in reality, such as bacterial growtffjdrgolitical opinions, etc (De Wolf and
Holvoet 2005).

Applications of Complexity Theory to Urban Planning

Metaphors are the compression of concepts intolsitepms that are able to understood by
reference to another commonly understood term. ,Tthey become the means to understand
concepts that may be difficult or impossible tosgravithout their intercession. The

collection of metaphors associated with complettigory have the ability to become the
medium to view the city in a fundamentally differ@mode thus transforming the perception
of urbanization and the context and practice o&anrplanning.



In the present urban and global environment, suesbdity is the overriding theme guiding

its development. Issues such as global warmingyauoa justice and stability,

environmental balance and other issues, whichulressts of sustainability are being
inadequately addressed by urban planning preseutlyan and regional planning will
continue to exist, but certainly not in its preskmin. Viewing urbanization ‘through the

lens’ of complexity theory is aptly suited to adeBesustainability as it naturally embodies
interrelated and multifaceted elements. Whileaarplanning as presently practiced, with its
basis in the rationalism, utopianism, moderniseguctionism and elitism, is ill suited for
addressing the innately complex aspects of sudtititya

Urban planning seeks to operate within this compidsan environment. Traditionally, urban
planning has consisted of data collection, godirggtalternative determination, selection of
the best alternative and monitoring. The end tesas also a proposed 20-year land use
plan. The rational comprehensive planning procassieen revised to by Kaiser to be more
flexible and adaptive to greater citizen participatand sustainability (Berke et al. 2006).
However, this process is still fatally flawed doetie inherent modernist and rationalist
approach regardless of the type of revision andfpeoach. There are elements when taken
separately, such as land use surveys, suitabliigeés and environmental protection area
plans which might still be valid. Nevertheless, tiverall framework and structure is the
primary barrier for effective planning within a cphax urban context. Although one might
look fondly back to early planning theories andctices with a degree of nostalgia, it is
seems to be unavoidable that we must discard them.

Complexity theory examines the non-linear, but aheteistic processes. The urban
environment contains many non-linear processeshleytemanate from entities, which are
not random, but have purpose and characteristidght of some of my present and past
research, | have been contemplating about how ltanscand complex systems theory can
be integrated into the practice of urban and regipfanning. The analysis of urban
phenomena using complex system analysis techngyasas fractal analysis and agent
based modeling are numerous. However, there ip &rgan theory to practice that is just
beginning to be explored in urban planning theieydture. Michael Batty (Batty, 2005)
(Batty, 1995) and Patsy Healey (Healey, 2006) sechnave started to close the gap between
chaos theory and urban analysis and planning peadtdowever, their concepts are on the
periphery of urban planning literature and would i@ considered by the mainstream of
urban planners as guides to not presently chartggghanner that planning is practiced on a
daily basis.

| think that it is relevant to ask: How exactly ddban and regional planners put the findings
of these analytical tools into decision-making?tuatly, chaotic planning and intuitive ways
of confronting the complexity of urbanization haseh around for a long time, but has never
really identified it as such. Incremental planniimguddling through’ and a host of other
techniques may possibly be considered chaotic pignriStrategic planning is considered a
vehicle to reduce the planning procedure by foausmt on the comprehensive and long
range aspect of urban planning, but reduce itéastiort term and to a specific aspect, such
as economic development. However, the mind sketga¢al positivism and elitism still
permeates this process. Strategic planning alse$esome of the long-range aspects of
urban planning which is worthy of salvaging, sustpeotection of natural areas, water
resource management, industrial development fardéugenerations to be handled in other
manners. While most planners would regard thihou®logies and the effectiveness of



planning organizations to guide urban developmemb@adequate, there is a lack of examples
to effectively transition into a state that willfBciently alter the present state of urban
planning.

Urban planning can easily be framed within the ephof complexity metaphors. There are
agents, be they politicians, urban planners, d@esi) citizens, government officials etc.
Agents could also force either natural or manmaité ss technology, weather, but
technology is not divorced from humans, as theyharean creations. Likewise, they may
be framed as environments depending on the jutiedal constraints. In the milieu of
urban planning, the actions of agents do not agoal influence. There are ‘super-agents’
which carry more influence than other agents. Ssigher-agents’ could be considered
government officials, politicians, non-governmergajanizations (NGO) and developers.
Urban planners although having more influence thdividual citizens, although there may
be an exception due to the influence of one citimeyuld not be considered a ‘super-agent’.
Although within the ‘super-agent’ category there #rose that have more influence than
others. In the urban planning arena, these agegésize around specific and general
issues. A special category of ‘super agents’ isettbat are classified as ‘visionary agents’,
having a dramatic influence on other agents and ¢émeironment. Examples of modern
‘visionary agents’ are Gandhi, Martin Luther Kirgjshop Desmond Tutu, the Dalai Lama,
and Nelson Mandela. In an urban planning conteisipnary agents’ could be considered
those as Lewis Munford, Patrick Geddes, and Jaienedr (past mayor of Curitiba,
Brazil.(See Vassoler-Froelich ( 2007) for the detaf the role of Mr. Lerner in his role in
the planning process in Curritiba)Overriding are a special class of ‘visionary dgen
which radically transformed the environment foritlgeneration and successive ones such
as Marx, Martin Luther, Napoleon, John Locke, Rasé&éachiavelli and Newton,

These metaphors create a new context for urbamipigmo operate. Does it really change
the way that urban planning operates? For thosanystanners that have probably intuitively
or by contemplation grasped the concepts of conitgleprobably not too much. However,

the urban planning agencies within which urban péas operate still are producing 20-year
plans and still endorse the urban planning cultiiaé has lost its effectiveness to guide urban
development in a substantial manner, embracing agystem theory as a ‘paradigm’ or
‘cosmology’ may be a large jump which is impossifglethem presently .

Implicationsfor the Practice of Urban Planning

Viewing the forces of urbanization within the coritef complexity theory metaphors
radically changes how urban planning operatesait be too early to consider the present
state of scientific thought developing around cawjy theory as a new paradigm.
However, there are numerous examples to indicatethle use of complexity theory and
related applications such as agent-based modélawal analysis, fuzzy logic and neural
networks to analyze urban phenomena is being edilat a greater frequency to analyze
many aspects of urbanization. They are providiey msights into the processes and
dynamic aspects of urbanization that were not ptssvith tradition methods. In this
context, | would like to comment briefly urban phamg might be transformed with the
context of complexity theory metaphors.

Abandonment of Traditional Long Range Planning

The linear aspect and the static nature of longeganning is in direct opposition to the
dynamic nature of urbanization. It is ludicrouattbne can plan for 20 years knowing that
unknown factors such as economic downswings, tdofimal changes, natural disasters




may change the structure of an urban area complateiating any semblance of orderly
progressive planed development that was linked suitth a plan. In the same vein, static and
single use zoning that has been tied to long rafgeing should be eliminate in favor of
flexible, mixed use and appropriate designatiomht shifting and emerging landscape of
an urban area. With the aspect that there is rpossible feasible alternative, but infinitely
numerous one makes the 20 year long-range planafiged land use plan a relic of
modernism. Although this does not mean that thetesome worthy aspects that should be
preserved. One is the designation of environmigrdahsitive areas where areas should not
be compromised due to development. Another is tbggpvation of historical, cultural or
aesthetic aspects or protecting citizens from ptssnvironmental hazards such as
flooding, landslides of an urban area or regioresehwould be considered long range
projects, but not a comprehensive plan. Neithes diois mean that collecting and analyzing
data, determining the needs of different segmentanining the impacts of future possible
development of a city or region should be abandoned

The abandonment of the long range plan shouldiaaed by appropriate policies and
regulations to ensure the multiple and changindsgmad objectives of the diverse nature of
the community. The policies may be a confusingemibn to those planners tied with a
rigid version of urban planning. However, a compdexd organic set of policies and
regulations will serve the diverse, integrated dyiamic urban setting much better than
those prescribed by rational comprehensive planning

The manner that this would work in practical apgticn may be considered to be ad-hoc and
somewhat capricious to those accustomed to rigjdla¢éions. However, they may not be too
unfamiliar with planners who have intuitively grasiithe nature of urban development.

In development terms, the policies and regulatiwosld frame the entry conditions of new
developments, not a predetermined land use or gatésignation.

Examination of the Demand and Supply Side of UrBeanarios and Policy versus Physical
Planning Options

With the development of various ‘chaos based’ mgdmich as cellular automata, agent-
based modeling, it is possible to examine botlreffexts of supply and demand
characteristics of different scenarios. Althougbséhmodels are still in development, there is
little doubt that they will be in urban plannertsolbox’ in the next five years, if not sooner.

It is still useful to investigate ‘what if scenas. After study, specific policies can be
developed to address specific needs. These pobiaie be then translated into regulations at
the local level. By examining the supply and dedhaspects of urbanization , many
alternatives can be explored instead of a fixedlyem

Rethinking the Nature of Processes

With the context of complexity theory metaphor® thiban environment could be viewed as
one which is in constant flux changing in a wayt tsainpredictable for even the short term
due to numerous factors. One can view the prodesdan phenomena as one of numerous
agents interacting within various scales. The raitmm of the chaotic nature of various
aspects of urbanism leads to different actiondbgé agents that are attempting to improve
aspects of urbanization. In this context, urbammiag agencies should not focus on rigid
regulations such as static zoning and subdivisgulations, but policies and processes.

Drawing from the basis of agent based modeling,siaeild focus on the agents. This can be
done by working at the neighborhood level to disdbe needs of citizens and work on
neighborhood problems as well as address othezggbat concern them related to living



within a particular urban environment. Obvioushjistwould require an enormous workforce
of urban planners if done in the traditional manofelop down administration. The solutions
would be train volunteers and other professiortas would work in this micro level. Also,
with the Internet, urban planning agencies coulitis@nd structure neighborhood planning.
The key here is empowerment of the individual,agent to be a part of making the plan, not
the object of the plan. It is from the individubht efforts such as recycling, energy
conservation, and recreation needs etc. havegtupport.

Although individual citizens role are important ahére should be more done to empower
citizens as active participants in the planningcpss, there are other agents that transform the
environments of urban residents. Shaping the miahaethese ‘super agents’ operate and
developing dialog among them is key to changingaleeof the urban environment.

In the present state of most urban areas, persitimawision are rare. However, this does not
mean that these persons do not exist in any aheapioblem is that the present urban
political machinery from proposing solutions distages them. This machinery will never
encourage such a person, in that there raisored@tkeep the status quo for his or her own
benefit. Individual citizens who likewise empovileem to struggle against formidable and
rigid public and private entities must support thagban visionaries.

Changing the Urban Environment

The environment of cities is dynamic and the restittumerous individual actions.

However, this environment is not one of individagkents acting randomly and without
boundaries, but within a set of boundaries thathaeen shaped by past super agents; thus
framing the actions of all participants. Theseesiggents can be actual persons or the
artifacts of individual or the results of colleaicollaboration, such as technology. The future
actions of these super agents can be result itter igture urban environment or one that is
worse. The emerging urban environment or boundaresietermined by setting the “rules”
of the operation of all agents.

The Role of Urban Planners and Planning Organiaatio

Using complexity metaphors to construct a new wiasie@wving all that is occurring within

the boundaries of urban areas can change the wapltmners view themselves and the role
of planning. In viewing the urban environment as avhich is complex with multiple actors
and possible outcomes, the idea of systematicailyjirgg at some optimal state becomes
idealistic if not deluded. Those in urban plann@ll scale levels must evaluate if is an
effective agent of influence or one that it margzead. Unfortunately, many in urban

planning are still be influenced by the rationalisogical-positivism and other ideas borne
out of modernism. One of the continuing miscona@pabout urban planning is that it should
be somehow neutral and divorced from politics. sThias resulted in an advisory role for
urban planning agencies or commissions which radtesl in their recommendations being
adopted haphazardly according to the views of patiakers. This situation is a fading one,
as one finds a greater number of planning orgabpizatvhich are located within
implementing agencies. To be effective within tbatext of the present state of urbanization,
planning departments need to have the ability tavéth authority. The concept of a dedicated
planning departments within urban areas may habe twompletely revised or phased out.
Separate planning sections within implementing aeigsmmay be much more effective in
combination with coordination bodies. This restauictg can already be seen in many
countries.




What is more important is how planning organizatiorew the urban environment. If their
perceptions are shaped by the metaphors of coityptbrory, the manner in which urban
problems are approached could be significantlyedtelnstead of spending numerous hours
developing population, housing, economic and trartgfion forecasts which may have
limited value, their efforts would be directed to@/duch actions as: working with politicians,
developers, and other governmental officials taldgh policies that would direct the future
state of urban areas; developing close contacksiveighborhood groups to determine what
would be in their best interests; empowerment tifems in the planning process; the
application of agent based models and other teaksigs tools to explore the workings of the
urban area; making urban information more transpgaesnd a greater concentration on the
details of urban development. Taken separatelgetiee not novel ideas. Within the context
of complexity theory metaphors they are transfornda: problem is the reluctance to detach
urban planning concepts from the historic rootarbfan planning thought and theory which is
firmed attached to rationalism, logical positivismd utopianism.

Within this metaphoric concept, a planner musthseeself as a modern day shaman. A
shaman in tribal societies was one that led pemphgsions, facilitators, presented magic and
led indirectly. A planner will obviously not bedding people out into the wilderness to
enable them to see visions, shaking rattles dumegtings, and transforming him/herself
metaphysically into other animals. What a plaroar do is to: enable persons to think about
the present and visualize a better future (nobpiaj that would lead to a better and more
just urban environment at any scale; present tiabagh spatial technologies and through
innovative modeling that may enhance a vision ad l® better policies (the magic of
technology); and establish personal contacts Wibise at all levels so that he/she can be a
translate their interests to others. In a compleck chaotic world, there is a need for persons
to create ripples and sometimes disturbances tweazhange. The planner must see
her/himself as one who causes all agents to tmmianners that they may have not thought
before and sometimes create controversy (not$avitn sake, but as a catalyst leading to the
change of rules). The above described role ofan@r is in direct opposition to the idea of a
planner who is objective, “a good soldier” or exstlely performing administrative tasks as
directed by others, or a modeler only presentisglts for decision makers. Such a role for a
planner does hark back to the concept of an adegianhner which has generally been
disregarded as idealistic. In a chaotic and compiarner, each planner would seek his/her
own role within the setting and adapt appropriatéhiques, but still retaining the ‘aura’ of a
shaman. One of the hallmarks of complexity is #ategn. Urban planners must likewise be
adaptive and ‘shift shape’ to fit their peculiaveanment.

Conclusion
These subjects are sometimes unwieldy and difftoutbherge in a coherent manner. As with
any subject that is still in formation, there imege amount of uncertainly and vagueness.
Nevertheless, | think that it is important thatd@edeas are addressed regardless due to their
potential to become catalysts in changing the essehhow cities are viewed and how urban
planning is practiced. There is a plethora of &itere on different aspects of complexity
theory, which this article attempted to addressweleer, this was not the purpose of this
article. The article was a vehicle so that the autiould bring together the concepts of
complexity theory and attempt to formulate how éhesuld be applied in the practice of
urban planning.

We live in a metaphoric world. It is a necessitydperating within the world that we live.
Metaphors are not only just concepts or descrigtidiney enable us to view reality in a



different manner and enable change as individualsaa societies. They are the language of
concepts. However, metaphors can be stumblingbland prevent things from occurring if
adhered to rigidly and against contradictory infation. The metaphors of reductionist
science are inculcated into the very fabric of sogeand society. The formulators of such
modern science such as Bacon and Newton are inseggce textbook and enshrined as
bringing wisdom to the superstitious and backwaMany of the ideas and associated
metaphors are in direct opposition to that of timeently accepted scientific thought. They
represent something new, exciting and still cordreial similar to many other noteworthy
ideas. Complexity theory is not the panacea aadl@ming it to be a new paradigm may be
premature. However, its metaphors are bringing light to subjects and energizing them in a
manner that modern science has been incapabkdé&telopment of complexity theory

from its roots in mathematics and physics to @sgsferral into the social sciences including
the field of urbanism (urban geography, urban enoos, urban transportation planning,
traffic management and urban planning etc.) and tbels (spatial technologies, statistical
analysis etc.) further demonstrates the robusifetbeese metaphors and concepts. It is
expected that these concepts will be further explqossibly leading to changes that will
change the perceptions of urban phenomena andaheenthat urban planning is practiced.
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