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Abstract 

This article compares the sub-systems of the city in light of complexity theory and argues that traditional 
precincts are organised as complex adaptive systems, while the shopping centre and the arterial strip are not. 
Complexity theory supposes that that systems that have evolved, continue to evolve and are organised and 
managed by the dynamics inherit in complex adaptive systems will have greater mass, diversity and 
complexity than systems characterised by either order or chaos. This analysis tests this hypothesis in the 
urban environment by comparing suburban regions and districts in metropolitan Adelaide and country South 
Australia using secondary statistical data 

Introduction 

Since the advent of third wave systems theories in the last decades of the twentieth century, the notion that the 
city was self-evidently a self-organising complex adaptive system and should be analysed and understood as 
such has been regularly advanced (Holland 1995; Portugali 2011). 

A major principle of complex adaptive systems is that they are scalar and hierarchical (Mitchell 2009). 
Hierarchy in complex adaptive systems refers to each system being made up of a mosaic of other complex 
adaptive subsystems that are in turn made up of other complex adaptive subsystems. In this way, the urban 
system should not be analysed as just a single system but rather a mosaic of smaller complex adaptive 
systems each interrelated and overlapping without as well as within. They are scalar assemblies of systems 
exhibiting complexity at any level and are as a result rhizome rather than arborescent (Martin 2012; Page 
2011).  

The focus of this paper are the its subsystems; in particular, its regions, districts and neighbourhoods and their 
transaction places or activity centres, their civic and neighbourhood commons, high streets, town centres etc., 
(Childs 2004) and shopping centres. While all metropolitan areas are self-evidently complex adaptive systems, 
many urban subsystems constructed since WWII are not. They are, instead either chaotic or controlled by 
mechanical order.  

The impact of this decline in complexity in urban subsystems has been a corresponding loss of mass, diversity 
and resilience. This thesis will be tested in case studies in metropolitan Adelaide and country South Australia. 
The case studies compare the amount of business activity and activity centre employment in locations with 
differently configured activity centres using secondary statistical data.  

The Theory of Complex Adaptive Systems  

The dynamic of all complex adaptive systems is that they produce enormous collective intelligence and 
abilities arising from, in many cases, the agglomeration and interconnection of otherwise quite simple agents 
making relatively simple decisions bound by relatively simple rules (Mitchell 2009; Page 2011).  

Within all complex adaptive systems, there is no architect, choreographer or divine force controlling the 
organisation. Instead, organisation arises from micro-behaviour dispersed amongst connected individual 
agents cooperating and competing to survive and flourish. From this dispersed bottom-up decision-making, 
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complex adaptive systems gain spontaneous order and self-organisation. Complex adaptive systems are 
described as being between order and chaos, or on the edge of chaos (Johnson 2004; Mitchell 2009).  

While diversity is both a prerequisite of complexity and an outcome of it, diversity does not necessarily result in 
complexity, as complexity only exists where there is inter-agent connection, relationships and interaction within 
a system. Within a complex adaptive system, information turns diversity into complexity by providing 
connection and self-organisation, and preventing systems from descending into disorder or chaos. Information 
comes in the form of reverberating loops, which act as connected assemblies that are diverse, multilayered, 
overlapping and multifaceted. These reverberating loops of information allow opportunities for relationships to 
develop into synergies, alliances, rivalries and catalysts, as well as giving rise to constant opportunities for 
serendipity and happenstance and sequential behaviour more generally (Mitchell 2009; Page 2011).  

Complex adaptive systems do not expand by tapping into new sources of energy but through increasingly 
efficient metabolising of relatively stable and consistent supplies of energy (Mitchell 2009). For example, 
natural complex adaptive ecosystems cycle and recycle materials created originally by the energy of the sun 
through a myriad of catalytic loops and subsystems that form the whole; these collectively prolong food chains 
and slow metabolism. Within these systems, there are intricate multi-level webs of synergies, catalysts and 
nonlinear dynamics. As such, many of the agents that form complex adaptive systems only exist by virtue of 
relationships with other agents connected to them within the system  this produces unique diversity, richness 
and complexity and a whole larger than the sum of its parts (Loreau 2000; Page 2011). In complexity theory, 
the phenomena or properties that exist beyond the sum of the system’s parts are referred to as emergent 
(Mitchell 2009). 

In the natural sciences, the ability of an ecosystem to transform exogenous inputs of energy and materials into 
total biomass is the ultimate measure of its efficiency (Loreau 2000). What is more, the same or similar inputs 
can have vastly different levels of efficiency based upon total evolved mass relative to exogenous inputs. 
Some systems produce comparatively little, while others, such as the rainforest, are extraordinarily efficient 
metabolisers of inorganic energy and materials into biomass. In nature, the key to this efficiency is complexity 
and the ability of niche species to recycle the nutrients created by dominant species.  

The system as a whole grows in size and complexity through bottom-up forces that continually add new 
agents, couplings, clusters and interactions to those already present. Consequently, systems grow most 
profoundly through increases in diversity and connection, not growth to individual agents (Collins et al. 2000; 
Trosper 2005). Moreover, complexity leads to still further diversity, which in turn leads to still greater 
complexity, a virtuous cycle that eventually slows with maturity, but never stops.  

Complexity theory and the city 

Urban places, like ecosystems, are agglomerations of a large diversity of biotic agents and abiotic elements. 
The urban complex adaptive system is an agglomeration of abiotic elements in the form of infrastructure and 
buildings and diverse biotic elements in the form of businesses, institutions, civic, social, cultural and political 
organisations and people drawn together within space and time. The abiotic elements provide the space and 
connections that bind the diverse biotic elements into the integrated whole that is the city, town, village, 
neighbourhood, society or economy.  

Complex adaptive systems exist and evolve because of their ability to tap into and then metabolise 
exogenously derived sources of energy or materials. While the energy of the ecosystem comes from the sun, 
in the complex adaptive system of the city, the energy enters in the form of human activity.  As a subsystem of 
the greater city, activity centres are what is referred to in biology as a heterotrophic ecosystem, dependent 
upon external flows of energy and materials, but individually able to metabolise them in different ways. The 
energy of the neighbourhood or civic commons comes by way of the human as pedestrian. It is the energy of 
pedestrian formed crowds; moving, sitting, standing, observing and playing that provide life in public places 
and delivers the exogenously derived nutrients (money) into the system that can then be cycled and recycled 
to evolve its richness, diversity and mass.  
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To be a complex adaptive system the activity centre needs to be a connected, compact and activity intense 
environment with an extensive mix of uses that draws a diversity of people to it as a single location for a 
diversity of reasons. To be self-organizing they also need public ownership of the spaces between buildings as 
well as manifold ownership of buildings and businesses within the systemic whole.  

Although all cities are complex adaptive systems, like natural ecosystems, some are far more complex, rich, 
diverse and self-contained than others. The primary reason for this is that some cities are made up of far 
greater numbers of complex subsystems than others. In the modern city, not all constituent districts and 
neighbourhoods are complex adaptive systems, as post-war urban development has largely provided either 
chaos or order in newly added fractals. 

Chaos in the metropolitan activity centres is found in the arterial strip. The strip provides lines of often diverse 
but discrete agents attached to the greater city by the road network, sign and mass marketing, but it is often 
detached from the local community and the energy of pedestrian activity by poor or non-existent pedestrian 
connections, distance, intentional ugliness, and legibility aimed at speeding motorists. Without the design and 
connectivity needed for the energy supply of pedestrian activity, the strip produces few opportunities for 
relationships and synergies to form. Without them, the often quite diverse primary uses contained within the 
strip provide minimal opportunities for secondary and tertiary activity, complexity, and emergence. In reference 
to Gehl’s (2010) three types of urban activities, the strip struggles to build social and resultant activity in, 
around, between and upon the necessary activities that proliferate along them. Consequently, the strip is a 
linear place restricted by design from creating emergent phenomena.  

Order, on the other hand, comes in the form of the shopping centre in all its various forms. The shopping 
centre purposely isolates itself from potential relationships by creating places of controlled and reduced 
diversity, single ownership, synergy within and dysergy without (Kowinski 2002; Mitchell 2006).  

The shopping centre form that does explicitly attempt to create a system and offer diversity in regard to 
premises and connectivity between individual agents is the shopping mall. Indeed, the use of primary 
attractors and choreographed pedestrian movement as a means to generate opportunities for secondary uses 
via synergy and symbiosis is the basis of mall design and management. However, it does so, not by the 
principles found in a complex adaptive system, but rather via the engineered system of the machine (Goss 
1993).  

Within the machine for shopping, there is no place for the spontaneity and self-organisation or bottom-up 
regulation on the edge-of-chaos. The allocation of space, locations, mix, aesthetics and design is devised by 
experts and implemented by standards and top down command and control processes (Levy et al. 2007; 
Voyce 2003). Therefore, while a shopping centre can be large, diverse and complicated, the absence of 
bottom-up organisation and self-regulation means they can never be complex adaptive systems (Page 2011).  

On the other hand, the traditional commons is self-organising and regulated by the multiple decision making of 
many agents, either as business owners, landlords or institutions, all of whom are connected and bound to one 
another via multiple relationships enabled and fostered by the public spaces that lay between them. As 
complex adaptive systems, the traditional neighbourhood and civic commons, like their natural ecosystem 
cousins, are manifest with evolved relationships, reverberating catalytic loops, synergies and symbiosis. They 
are alive with a dynamic tension fuelled by competition, cooperation and possibilities and offer constant 
opportunities for serendipity, happenstance and niche exploitation, which in turn drives adaption, change and 
dynamic evolution.  

While the evolving system itself provides the necessary incentives for adaption, the process of adaption for 
individual learning agents within the system comes via continuous and incremental processes of trial and error 
experimentation. The process begins with discovery and learning from a variety of sources, including the past, 
books, journals, travel, word of mouth and the internet. Then, coupled with experience and knowledge of 
place, this learning can be reapplied, mimicked, adjusted and incrementally transformed into innovation via trial 
and error experimentation. Learning agents can respond to opportunities and impending change in subtle and 
idiosyncratic ways that cut across categories in attempts to add what Jacobs (1970) described as new work to 
old. 
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Incremental trial and error is the dynamic behind innovation and creativity amongst individual agents and, 
when accumulated, across the system as a whole. Change via dispersed small scale decision making has 
great benefits for the system as a whole, as it involves the application of insight, creativity and ideas 
instantaneously and directly without mediation or reference to antecedent work. It does not require interim 
viability, it can be adjusted quickly and easily, can be given time and space to succeed or fail, and proceed 
with relatively small investments of time and capital. 

The irony of the complex adaptive system is that the competitive forces within the system, which can make life 
tense and difficult for individual agents, is the prime source of strength to the system as a whole. In an 
economic system, such as the commons, it makes innovation and creativity a survival technique and an 
intrinsic value. The result is a system dynamic driven by the constant application of the cognitive power of a 
multiplicity of agents in pursuit of fresh opportunities and access to niche flows of nutrients. Without an 
overarching hand to create order, complex adaptive systems are by their nature resplendent with messy and 
strange departures from the rational, efficient, ideal or perfect. 

The freedom availed to agents in complex adaptive system is stark contrast to the rigid control imposed upon 
agents within the mechanistic system of the shopping centre. In the shopping centre, controlling the whole 
based upon notions of perfectibility, rationality and/or efficiency are the modus operandi. Opportunities may be 
recognised, but there is a relative dearth of autonomous bottom-up forces able to quickly and easily act upon 
them. This ultimately stifles creativity and dynamism as it sidelines the edge-of-chaos incongruity and 
messiness they rely upon. The inevitable consequence of a drive for perfection is stasis and standardisation 
(Dennis et al. 2005). 

In addition, unlike complex adaptive systems in nature, the dynamism of dispersed decision making by diverse 
agents is fundamental to the growth of abiotic elements within the commons. Multiple ownership of land and 
premises within the commons means there numbers grow incrementally by the small-scale decisions of micro 
agents without overall planning or top down direction. While this leads to disorder in the form of oversupply and 
boom-bust cycles, it keeps the system expanding and continually provides space for new biotic agents to enter 
(Harvey 2010). This is in contrast to growth within the shopping centre where growth comes by top down fiat 
and is driven by an imperative to maintain optimum rental returns (Mitchell 2006; Voyce 2003).  

Method 

In nature and society, life on the edge of chaos is the most dynamic place to be. The great benefit of the 
complex commons to the neighbourhood it serves and the city as a whole over a shopping centre or strip is 
emergent phenomena. Any place which is able, as a matter of routine, to generate a whole greater than the 
sum of its parts, is preferable to those that are unable to do so or do it in a highly restricted manner. Emergent 
phenomena mean the complex adaptive system is a more efficient metaboliser of exogenously derived inputs 
into mass through diversity, networked complexity and synergies. As such, the complex commons is able to 
evolve and sustain more mass in the form of abiotic elements and biotic agents than the order of the shopping 
centre or the chaos of the arterial strip.   

While emergent phenomena can take numerous social, civic and economic forms, the remainder of this paper 
will measure only economic mass and diversity. It tests whether complex traditional precincts produce more 
mass and diversity in the form of premises, business numbers, and activity centre employment than the order 
of planned shopping centres or the chaos of the strip. It does so by comparing suburban districts and country 
towns in South Australia with differently configured and managed activity centres.  

The ABS (2014b) Workplace Data was used to compile a single figure, activity centre employment per 1000 
residents, a figure comprising categories of service sector employment typically found within a traditional town 
centre. The activity centre employment figure was further divided into primary, secondary and tertiary sectors.  

The primary employment categories are:   

 Retail 
 medical and other health services (non hospital)  
 social assistance services 
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The secondary employment categories are:   

 food and beverage services 
 property operations & real estate services 
 adult and community education 
 personal and other services 

The tertiary employment categories are:   

 information media and telecommunications  
 financial and insurance services 
 professional, scientific and technical services 
 arts and recreation services 
 administrative services 

A comparison of Adelaide’s inner, middle and outer suburban rings 

The first comparison is between inner suburban areas of metropolitan Adelaide where self organised 
precincts dominate, middle suburbs where there is a mix of precincts, arterial chaos and planned shopping 
centres and outer suburbs where shopping centres and arterial chaos are dominant and precincts extremely 
rare. The size, specialisations and complexities of each individual area makes direct comparisons between 
them subject to anomalous circumstances and hence problematic. Therefore, the analysis seeks to discern 
patterns not make direct comparisons between individual areas.  

Consistent with complexity theory, the inner ring where fractals are predominantly complex adaptive systems 
have the most premises (figure 1), locally owned businesses (figure 2) and levels of activity centre 
employment in all sectors (figure 3). The levels of all three decline as one moves from the inner to the middle 
then to the outer suburbs.  

 

Figure: 1  Premises per 1000 residents (Planning SA 2007) 
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Figure: 2  Number of business owner managers per 1000 residents (ABS 
2014b) (Inner blue, middle red and outer green) 

 

Figure: 3  Activity centre employment per 1000 residents (ABS 2014)  
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 the holdfast Bay district 12 kilometres south west of the CBD. It contains two large complex 
precincts; one at Glenelg and the other at Brighton, and two small complex precincts one at Brighton 
Beach and one at Glenelg South.  There are also two small shopping centres in the area. 1.7% of 
retail premises and 3.4% of leasable floor space are located within standalone shopping centres 
(Figures 4 & 5). 

 the Mitcham Hills district 15 kilometres southeast of the CBD. It contains one major town precinct at 
Blackwood plus five small activity centres. In the area, 0.4% of stores and 5% of floor space is within 
standalone shopping centres (Figures 4 & 5).  

 the Adelaide Hills Central district made up of the villages of Aldgate, Stirling and Bridgwater 17 
kilometres east of the CBD. There are two complex precincts one at Aldgate and the other at Stirling, 
a shopping centre at Bridgewater and a small group of discrete premises at Crafers. In the area as a 
whole, 2.9% of stores and 13.3% of floor space are located within shopping centres (Figures 4 & 5).  

 the Mount Barker district made up of four main towns 30 to 35 kilometres east of the Adelaide CBD. 
There is one major town precinct in the district at Mt Barker and two smaller complex town precincts at 
Nairne and Hahndorf.  The precinct area of Mt Barker also includes the 17,178 m² Mt Barker Central 
shopping mall. Away from the Mt Barker town centre is an 18,660 m² Homemaker Centre constructed 
in 2007 (Property Council 2013).  17% of stores and 33% of floor space is contained within standalone 
shopping centres (Figures 4 & 5).  

 The Gawler district 40km north of the CBD. Gawler is a traditional town dominated by a town 
precinct surrounding the high street spine of Murray Street. An enclosed mall anchored by a Target 
DDS was constructed and added to the town in 2007 and a 12,159 m² homemaker centre has 
recently been constructed on the edge of town (Property Council 2013). In 2011, 12% of stores and 
24% of floor space were contained within standalone shopping centres (Figures 4 & 5).  

The five shopping centre based districts (red) are: 

 the Hallett Cove district 17 kilometres south west of the CBD on the coast. A district dominated by 
the 18,705 m² Hallett Cove Mall as well as a small shopping centre at Trott Park and a commercial 
estate opposite the Hallett Cove Mall (Property Council 2013). Over 73% of retail premises and 86% 
of floorspace is contained within standalone shopping centres (Figures 4 & 5). There are no complex 
precincts. 

 the Golden Grove district centre 17 kilometres northeast of the CBD. The district is dominated by 
the 31,127 m² Golden Grove Village shopping mall. There are also two neighbourhood centres, the 
3082 m² Highland Shopping Centre at Greenwith and the 3985 m² Modbury Heights Centre, 
(Property Council 2013). 72% of premises and 92% of floor space is located in standalone shopping 
centres. There are no precincts. 

 the Seaford/Aldinga district 35-40 kilometres south of the CBD with two district centres, the 21,696 
m² Seaford Shopping Mall and the  10,000 m² Aldinga Beach Mall, two neighbourhood centres, one 
of 1200 m² at Seaford and another of 3200m² at Moana Heights, and three small centres (Property 
Council 2013). 57% of premises and 80% of retail floorspace is contained within major shopping 
centres (Figures 4 & 5). There are no complex precincts. 

 the Munno Para/Smithfield district 30km north of the CBD with the 64,302m² Munno Para 
Shopping Centre  and the 9,158 m² Craigmore neighbourhood Shopping centre as well as 3 small 
centres (Property Council 2013). Over 62.5% of stores and 79% of floorspace are contained within 
major standalone shopping centres (Figures 4 & 5). There are no complex precincts. 

 the Aberfoyle Park district 15 km south of the CBD which includes a 13,514 m² district shopping 
centre, three neighbourhood shopping centres and a 500m arterial strip (Property Council 2013). 73% 
of floor space and 53% of stores are contained within standalone shopping centres (Figures 4 & 5). 
There are no complex precincts. 
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Figure: 4  Percentage of premises found in shopping centres (precincts blue, 
shopping centre red) (Property Council, 2013; Planning SA 2007) 

 

Figure: 5  Percentage of floorspace found in shopping centres (precincts 
blue, shopping centre red) (Property Council, 2013; Planning SA 
2007) 
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evidence of synergies, cycling and emergence as the means of creating mass through connected diversity.  
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Figure: 6  Number of premises per 1000 residents (precincts blue, shopping 
centre red) (Planning SA 2007) 

 

Figure: 7  Number of business owner managers per 1000 residents (precincts 
blue, shopping centre red) (ABS 2014b) 
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Figure: 8  Activity centre employment per 1000 residents (ABS 2014b) 

Other Variables 

There is no relationship between other variables commonly used in retail modelling such as catchment size 
(Figure 9) and household income (Figure 10). Under retail, modelling the larger the catchment and the higher 
household incomes, the more thresholds of viability that are crossed for specific enterprises, and therefore the 
greater the per capita commercial activity. Consequently, larger wealthier catchments should have more per 
capita activity. There is no evidence of this in these comparisons. In addition, employees in precincts tend to 
work more hours than those in shopping centres (Figure 11), thus increased employment is not a case of more 
people working less hours.  

 

Figure: 9  Residential population (precincts blue, shopping centre red) (ABS 
2014a) 
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Figure: 10  Median household income (precincts blue, shopping centre red) (ABS 2014a) 
 

  

Figure: 11  Percentage of employees working over 25 hours per week 
(precincts blue, shopping centre red) (ABS 2014b) 
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precinct around the spine of Commercial Street East and West, where the great bulk of the town’s commercial 
and social premises are found.  

Whyalla is 375 kilometres north west of Adelaide and with a population of 21,991 is the largest town in its 
region and the major service centre for the north and west of the state. While Whyalla does contain a 
traditional town precinct, it is a small commercial and social player in the town as a whole. There are 75 
premises in the old town centre of which 25% were vacant in late 2013. None of the township’s supermarkets, 
department stores, government offices, major service providers or educational institutions is located within the 
town centre. Instead, these are dispersed across the town in discrete standalone premises. The major retail 
node of the city is the 18,315 m2 Westland shopping mall (Property Council 2013).  

Port Lincoln has a population of 15,221 and is 400 kilometres west by road from Adelaide at the base of the 
Eyre Peninsula.  It has an intact, connected and complex six block commercial precinct, which contains the 
vast bulk of commercial and social activity in the township.  

Port Pirie, with 13,870 residents, is the largest town within a predominantly rural region 150 kilometres north 
of Adelaide. The town has an attractive traditional town centre where the vast majority of the town’s 
commercial and social facilities are found.  

Strathalbyn is 50 km south east of Adelaide and has a population of 6,454. Despite its relatively small size, 
the town has two high street precincts, both are attractive strong, relatively vibrant, well integrated and complex 
precincts of shops, pubs and community facilities.  

Data Analysis 
Like the suburban districts dominated by shopping Centres, Whyalla has fewer business owner managers 
than the precinct based towns and less activity centre employment (Figures 12 & 13). What is more, Whyalla’s 
comparative underachievement occurs across all employment subsectors in comparison to Mt Gambier, the 
centre of a similar size and regional significance.  
 

 

Figure: 12  Number of business owner managers per 1000 residents (ABS 
2014b) 
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Figure: 13  Activity centres employment per 1000 residents (Planning SA 2007) 
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Figure: 11  Residential population (ABS 2014a) 

 

Figure: 14  Median household income (ABS 2014a) 

 

Figure: 17  Percentage of employees working over 25 hours per week (ABS 
2014b) 
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divergence appears in the metropolitan area where historical precincts have managed to endure the tide of 
suburban growth and in the country where towns have maintained the centrality and integrity of their traditional 
town precincts. In these locations, bottom-up forces have been free to evolve and add abiotic elements and 
biotic agents incrementally over long periods. In doing so, they have created places of greater mass, diversity 
and complexity. 
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