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Abstract

This paper investigates oil vulnerability in Australian cities and the implications of
this problem for Australian urban planning and planning elsewhere. The paper has
four objectives. First, the paper investigates the changing global petroleum supply
context and potential future supply trajectories. Second, the paper uses the notion of
‘oil vulnerability’ to investigate how such a changing global petroleum context might
impact on cities and suburbs, with a focus on the Australia setting. Third, the paper
examines current Australian planning practice to test whether metropolitan plans are
addressing global petroleum supply questions. The paper concludes by setting out the
planning research and practice challenges and responsibilities for urban scholars and
educators, both in Australia and elsewhere, in responding to the changing global
petroleum context through engagement with pedagogy, policy and public debate.

Introduction

Between 2004 and 2009 the trajectory of global petroleum prices altered sharply. Oil
prices became highly volatile, accelerating from low stable price levels to heights not
seen for almost three decades. In early-2004 the price of oil was approximately
US$25 per barrel but increased to around US$140 per barrel by mid-2008. Higher oil
prices translated into much higher fuel costs and caused considerable anxiety among
many economically advanced nations with widespread concern about the impacts of
high oil costs on economic activity.

The sharp increase in oil prices also spurred renewed interest in global petroleum
supply questions. There has been a florescence of commentary assessing the causes of
the higher oil prices with explanations ranging across factors that include financial
speculation, supply constraints, demand pressures and geopolitical anxieties. Further
debate has surrounded the longer term sustainability of global oil supplies and the
theory that oil production will 'peak’ and subsequently begin to decline in the near
future (Heinberg 2003; Roberts 2004; Campbell 2005; Huber and Mills 2005;
Simmons 2005; Strahan 2007). This notion has proven particularly contentious with a
flourishing literature of books, journals and blogs dedicated to debating future
petroleum supplies and the implications for international security (Kleveman 2003;
Klare 2005; Wesley 2005; Klare 2008). More recently this effort has been
accompanied by increasing official interest in global petroleum security. For
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example, the Australian Senate released a major report into energy security and future
fuel supply in 2007 (Australian Senate 2007). Much of the energy security and peak
oil literature recognises that petroleum provides the base input for most of the world's
liquid fuels and in turn is a critical resource on which urban, national and international
transport systems depend.

Any constraint on the availability of petroleum-based liquid fuels has considerable
implications for petroleum dependent transport systems. The transport systems of
Australian cities are highly dependent on petroleum because they are highly
dependent on automobiles for travel. A sudden or sharp increase in oil prices could
cause a high degree of stress for Australian cities. More significantly, Australian
cities display marked internal spatial differentiation of levels of household car
dependence. Individual and household reliance on cars is also socially patterned. The
impacts of declining energy security will therefore be felt unevenly across Australian
cities and will likely impact on some social groups more than others.

Planning has contributed to the problem of oil dependent cities and planners bear
some responsibility to address this vulnerability through policies to avoid, remedy or
mitigate the impacts of higher fuel prices on households, communities and cities. Yet
there has been little debate within planning scholarship and research about the
problem of petroleum security and its impact on cities. Similarly, there has been
almost no policy attention given to the issue of oil depletion and its significance for
local, metropolitan and regional planning (Dodson and Sipe 2008). Few planning
programs or courses include content on energy security and petroleum depletion
issues. The significance of these challenges for cities suggests this neglect should be
urgently redressed.

This paper offers an Australian perspective on the problem of petroleum security and
its implications for planning practice and research. The paper has four objectives.
First the paper sets out the problem of declining petroleum security at the global scale.
Second, the paper assesses how the likely impacts of higher fuel costs are likely to be
distributed within Australian cities and outlines their potential social and economic
consequences. Next the paper identifies what policy measures are needed to reduce
the oil vulnerability of Australian cities and whether these are measures are apparent
in contemporary local and metropolitan plans. Finally the paper sets out a need for
planning pedagogy to be far more attentive to energy issues and identifies some ways
in which this may be approached.

Global petroleum context

The period from 2004 to 2008 saw a remarkable shift in the global petroleum supply
context. The price of oil had been relatively low and stable during most of the
previous two decades but accelerated sharply and became highly volatile after 2004.
Global oil prices increased from around US$25 per barrel in early-2004 to beyond
$140 per barrel by mid-2008. The inflation-adjusted price of oil in 2008 far exceeded
levels seen during the oil shocks of the 1970s (Government Accountability Office
2007). The factors underpinning the sharp rise in petroleum prices drew increasing
attention to a range of challenges and constraints in petroleum production and the
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escalating growth in demand for oil. Global petroleum consumption grew rapidly
during the past decade, from 69.5 million barrels per day in 1995 to 82.5 million
barrels per day by 2004 and 86 million barrels per day in 2007 . The International
Energy Agency (IEA) (2008) projects that by 2030, global oil demand will be 116
million barrels per day, a 37 per cent increase on 2006 levels. High levels of
economic growth in western nations up to late-2008 had combined with strong growth
in the emerging economies of China and India added new demands for oil. China’s
economy, for example, grew by at least 9 per cent between 2002 and 2007
(International Monetary Fund 2007). The IEA has forecast that China’s and India’s
demand will double by 2030, which will increase global oil consumption by an
additional 13.8 million barrels per day (IEA 2007).

Geopolitical instability has been a further factor contributing to volatile global oil
markets include. Geopolitical tensions have been most obvious in the Middle East,
central Asia and the Niger River delta but include frictions between the United States
and oil rich countries such as Venezuela and Iran. Some authors have argued that a
new ‘great game’ is now being played between wealthy and powerful nations and
those holding large petroleum reserves (Kleveman 2003; Klare 2008). Threats of
terrorism against oil facilities or to shipping lanes also raised anxieties in this high-
growth environment (EIA 2005). Prices were also pushed upwards by fears over the
ability of many older oil production facilities to keep pace with growing demand.
Anxiety also surrounds the availability of investment in new oil production facilities
that will be needed — a concern amplified by the present financial crisis. In 2006, the
IEA calculated that $4.3 trillion of investment in oil wells, pipelines and refineries
would be required to satisfy projected global oil demand by 2030 (IEA 2006). A 2008
estimate by a leading oil financier suggests that at least US$50 trillion is needed
(Simmons, quoted in 1zundu 2008).

The sharp shifts in energy security conditions after 2004 also brought spreading
awareness of doubts over the longer term capacity of oil production to maintain or
supass current levels. A growing number of commentators and scholars has raised
questions about declines in global petroleum reserves. A sizeable literature suggests
that continued and accelerating extraction of petroleum resources in a world of fixed
reserves implies that output will inevitably reach a maximum ‘peak” volume followed
by declining production (Deffeyes 2001; Campbell 2003; Heinberg 2003; Heinberg
2004; Campbell 2005; Deffeyes 2005; Simmons 2005). This ‘peak oil” situation is
expected to eventuate as the greater effort required to extract oil from increasingly
remote and complex remaining oil reserves proves insufficient to maintain present
production levels. The problem of ‘peak oil’ has generated considerable controversy
in the petroleum industry and within energy policy debates (see Deffeyes vs Huber
2005). Early proponents of the proposition of 'peak oil' initially comprised a small set
of independent or dissident members of the petroleum sector (Campbell and Laherrere
1998; Simmons 2005). The uncertainty over peak oil generated an extensive
independent literature, especially across the internet where a wide range of websites
assessing and evaluating various dimensions of the oil depletion issue can be found
with names such as The Oil Drum andThe Energy Bulletin, among others. Recent
years have witnessed a growing, albeit cautious, recognition by major oil companies
and governments of the probability of a future fall, if gradual, in global oil supplies.
In 2007 the Australian Senate held an inquiry which concluded that peak oil could be
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expected by 2030 (Australian Senate 2007). The IEA’s head of economic forecasting
has recently suggested a peak in oil production by 2020 is probable (Birol, quoted in
Monbiot 2008). Meanwhile the Chevron Oil Company has warned that ‘the age of
easy oil is over’ (Chevron Oil Ltd 2005) and the chief of Shell Oil has cautioned that
the international community risks a dangerous geopolitical ‘scramble’ for remaining
oil reserves (van der Veer 2008).

A decline in global petroleum security, whether due to the depletion of oil reserves or
to some other factor such as geopolitical tensions implies a destabilisation of the
relationship between growing energy demand and global production capacity. There
are presently few substitutes for liquid petroleum fuels, especially in transport where
the portability of such fuels is a key factor in their useability. Declining petroleum
supply therefore implies much higher oil prices, potentially far beyond the high levels
experienced in 2008. In turn, such a recognition calls for planners and scholars to
assess the effects of higher oil prices, especially for transport fuels, and the potential
impacts of an oil production peak on cities and urban regions. To date there has been
little research that has assessed the effects of higher oil prices on urban systems or on
the longer term energy trajectory of urban development. Nor has there been much
guidance provided by urban scholarship on the kinds of planning policies that will be
needed to respond to higher fuel prices.

Oil vulnerability and cities: the Australian case

Any policy or planning response to the effects of higher fuel prices on cities must
recognise the diverse internal geographic structure of cities which typically reveal an
uneven distribution of social-economic patterns and infrastructure. While the precise
effects of declining global petroleum security will play out quite differently between
cities given internal and regional differences. Australian cities exhibit particular
transport, housing and socio-economic patterns that can yield considerable insight
into the challenges facing planners in crafting policy measures to address the problem
of oil vulnerability.

The socio-economically uneven urban socio-spatial structure of Australian cities
means that the distribution of adverse impacts from higher petrol prices will be highly
differentiated. In general, the inner urban areas of Australia’s large cities developed
around historic public transport routes. Such areas have relatively higher densities
than the contrasting suburban areas which spread beyond the central business district
and the adjacent 'transit suburbs'. Australian suburbia, especially the parts which
were developed after World War 11, have a dispersed low density urban form and rely
heavily on private motor vehicles for transport. Such patterns mean that Australia’s
five largest cities represent collectively the largest group of car-dependent regions
beyond the United States (see Newman and Kenworthy 1999).

Car dependence is highly unevenly distributed within Australian cities. This
differential distribution is important because the transport costs of car dependence are
one of the main avenues by which higher global oil prices will impact on urban
residents. Sydney provides a good example as it is generally representative of
Australian cities and has good transport data. Residents of inner eastern and inner
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western areas of Sydney use private motor vehicles for approximately 57 per cent and
55 per cent of travel, respectively, while residents of the city's northwest and
southwest suburban corridors use private vehicles for approximately 80 percent per
cent of their travel (Department of Planning 2006). Sydney’s outer suburban
residents also travel much further each day on average compared to those in middle
and inner areas. Households located in the outer northwest and outer southwest
development zones report average daily ‘vehicle kilometres travelled” (VKT) of 27
km and 30 km, respectively, whereas inner eastern and inner western residents travel
on average only 12 km and 13 km respectively (Department of Planning 2006).
Households who are dependent on automobiles for travel will be much more exposed
to higher fuel costs due to declining global petroleum security compared to those with
low automobile dependence.

Spatial patterns of vehicle ownership and use in Sydney also reflect the availability of
public transport services and infrastructure. In general, public transport in Australian
cities is of good quality near the historic commercial core and declines in quality,
density and frequency with increasing distance from the CBD. With the exception of
Melbourne, Australia’s cities replaced trams with buses in the 1960s and 1970s.
Unfortunately these services have not been expanded to match urban growth. Buses
in the newer more distant suburban zones are typically privately operated,
undercapitalised, fragmented and poorly coordinated with state-owned rail systems.
Middle and central zones where publicly managed bus services replaced the trams
receive a much higher service quality. Sydney’s woes cannot be tied to a lack of
infrastructure as Mees notes:

Sydney, which has more electrified rail infrastructure, both track and rolling
stock, than any other city of its size in the world, is plagued with an unreliable
rail service and apparent capacity problems. (Mees 2000a)

The result is a core and middle suburban area well-served by public transport
surrounded by a poorly served outer suburban periphery that reflects the socially
polarising ‘splintered’ patterns of contemporary urban infrastructure distribution
identified by Graham and Marvin (Graham and Marvin 2001). Access to good quality
public transport, therefore, is a crucial dimension of socio-economic opportunity and
inclusion (Lucas 2004; Currie et al. 2007).

Table 1: Travel patterns for Sydney metropolitan sub-regions

Sydney  Inner Inner North West  North  South Central Sydney
City West East North South North East Central  West West  Coast SD
Private
Vehicle
Mode 318 553 569 600 676 735 718 72.2 79.0 79.3 76.5 69.5
Share (%)
PT Mode 64.7 434 411 37.8 30.9 25.5 26.0 27.1 204 204 22.4 29.3
Share (%)
Avg Trip 4.5 6.8 59 6.9 8.0 9.4 8.5 8.5 11.9 13.4 13.2 9.4
Length



(km)

Avg VKT/ 80 129 116 150 162 203 208 168 265 30.0 31.3
person/

day (km)

Avi
nurgnberof 0.70 1.24 1.16 1.32 1.39 1.72 1.57 1.45 1.78 1.73 1.46

vehicle/
household

The location of Sydney sub-regions is provided in Figure 1

Source: Department of Planning

Housing and socio-economic structure

The differences in transport behaviour described above intersect with the socio-
economic structure of Australian cities to unevenly distribute household exposure to
higher transport costs arising from higher oil prices. Socio-economic patterns are
largely shaped by factors other than transport systems, but the spatial distribution of
various socio-economic groups is heavily conditioned by spatial housing markets
which intersect with the distribution of transport infrastructure. The intersection of
housing markets and transport patterns is a key factor in shaping oil vulnerability in
Australian cities.

Most Australian urban housing is provided through private housing markets. Public
housing forms no more than five percent of total housing stock in most Australian
cities. In general, the housing markets found in Australian cities are highly centralised
with strong 'bid-rent' curves focused around the high value employment zones of the
central business districts (CBDs). Land and house prices tend to be high in and around
the city centre and decline with increasing distance from the CBD. The result is that
most households are exposed to the 'bid-rent’ effects of the housing markets. For most,
their spatial housing options are conditioned by their capacity to pay, which in turn is
heavily determined by income.

The result is that low or modest income households tend to be excluded from inner-
urban residential zones. Those on very low incomes are more likely to be found in
fringe suburban areas where land and house prices are lower than the metropolitan
average. In contrast, wealthier households are more likely to locate in middle or inner
suburban areas proximate to the high-value inner urban employment. These patterns
are most readily observed in the aggregate however there is inevitably a degree of
local spatial variation.

The result of this housing market and socio-spatial link in Australian cities is that
households on lower incomes tend to be located in outer and fringe suburban areas
where they are susceptible to becoming car dependent. In contrast, higher income
households in Australian cities are more likely to be found in the 'transit-rich’ inner
urban zones where public transport services are of high quality and local streetscapes
are more compact and ‘walkable'. This effect means that Australian cites are highly
regressive from an oil vulnerability perspective because the socio-economically
weakest households are typically most exposed to the higher costs arising from
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declining energy security due to their location in highly car dependent areas. This
effect has been shown in research undertaken by Dodson and Sipe (2007; 2008)
which examines the spatial distribution of 'oil vulnerability' in Australian cities.

Mapping the oil vulnerability of Australian cities

To investigate oil vulnerability in Australian cities, Dodson and Sipe (2007)
constructed a spatial index to assess the relative risk faced by urban households
arising from their socio-economic status and their degree of reliance on automobiles.
Using Australian Census data at the local scale, Dodson and Sipe (2007) combined
official measures of household socio-economic status with indicators of car
dependence to evaluate household exposure to higher fuel prices. Their index — the
‘vulnerability index for petroleum expenses and rises' (VIPER) — enabled very fine-
scale local mapping of spatial household oil vulnerability in Australian cities.

Dodson and Sipe's (2007) analysis for Sydney is presented below (Figure 1). The
effect of the transport and socio-spatial processes described above are clearly apparent
in the VIPER map for Sydney. Households in the inner urban zones, especially the
CBD and immediately adjacent areas to the east and the north exhibit low levels of
exposure to the impacts of declining global energy security. Beyond these areas a
wide zone of moderate oil vulnerability covers many of Sydney's middle suburban
areas from immediately east of Hornbsy, through Paramatta and south to the western
reaches of Botany Bay. In contrast, the areas of highest oil vulnerability are found
among Sydney's western suburbs especially the areas surrounding Liverpool and the
urban growth corridors to the southwest and northwest. Especially strong clusters of
highly oil vulnerable households are found in Liverpool and around Penrith.

Dodson and Sipe's work has shown that oil vulnerability in Sydney is highly spatially
differentiated. Their analysis also demonstrates that oil vulnerability is a socially
regressive phenomenon - the relatively weaker socio-economic households in
Sydney's outer western suburbs are the most vulnerable to the adverse consequences
of higher global petroleum prices. Other work by Dodson and Sipe (2008)
investigated the link between transport patterns, socio-economic status, and
households who have mortgages. This research revealed similar spatial patterns at
work for such households, although the heavy representation of first homeowner
households in greenfield housing estates means their distribution at the local scale
differs slightly from the VIPER patterns. Nonetheless, the sharp distinction between
the low oil vulnerability inner and middle suburban residents and the high oil
vulnerability outer suburban households with mortgages was clearly apparent. Outer
suburban households in Australian cities are clearly the most vulnerable to the adverse
socio-economic impacts from declining global energy security. Their relatively
weaker socio-economic position also means they are financially less capable of
adapting to changing transport fuel costs whether through purchase of an alternative
energy vehicle or moving to a more efficient position relative to public transport.
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Figure 1: The spatial distribution of relative household oil vulnerability in
Sydney.



Implications for Planning Practice

Among its many responsibilities, planning has historically been expected to assess the
risks arising from a wide array of potential future events and to manage cities in order
to avoid, reduce or mitigate such risks. Historical examples include the dangers of
poor housing for urban masses or the inefficiencies or uncontrolled urban growth.
The problem of deteriorating global energy security and the possibility of a future
decline in global petroleum production must rank among the most challenging
problems with which planners will be expected to grapple. As a planning issue, oil
vulnerability should be considered as important as climate change because of the
central significance of oil to modern urban — and suburban — life. Around half of
Australia’s population lives in the middle and outer suburbs of the major cities
(O'Connor and Healy 2004). The heavy reliance of Australian cities and suburbs on
automobiles and the stark socio-economic differences hinging the socio-economic
dimensions of this dependence imply an urgent need for robust planning policies that
can reduce the impacts of declining petroleum security.

Given this functional and demographic significance, it might be expected that
Australian cities would be implementing strong measures to reduce their exposure to
the consequences of higher fuel prices. Further, the particular conditions in outer
suburban areas might also be considered to be deserving of urgent attention. However
this is not the case. In the remainder of this section we review recent urban policy
making in practice and assess the extent to which it addresses oil vulnerability issues.
In doing so, we assess the treatment of oil vulnerability issues in the recent
metropolitan strategies for Australia's four largest cities — Sydney, Melbourne,
Brisbane and Perth. Our focus is on four key points: recognition of global petroleum
security problems; appreciation of the differentiated distribution of urban oil
vulnerability within Australian cities and suburbs; dedicated policies to redress
suburban oil vulnerability issues; and contrasting policies that will exacerbate oil
vulnerability (summarised in Table 2). All of these plans, except Melbourne's, were
prepared after the sharp 2004 rise in oil prices and the increasing appreciation of the
changing global energy security context.

Petroleum security issues have not been addressed to any meaningful extent by the
Australian metropolitan plans considered in this paper. While the Melbourne 2030
plan was prepared before the 2004-2009 volatile oil price period a number of
significant Australian planning scholars had already raised concerns about oil
depletion (Newman and Kenworthy 1989; Newman and Kenworthy 1999; Mees
2000b). Sydney's City of Cities plan was released in 2005 after oil prices had begun to
increase and mentioned the issue of higher petrol prices. Urban scholar Peter Newman
participated in the Sydney planning process having been appointed Sustainability
Commissioner by the New South Wales government in 2004. The Queensland
government's South East Queensland Regional Plan (SEQRP), which covers
Brisbane, doesn't discuss urban oil vulnerability or energy security issues. The plan
indicates an intent to reduce car dependence but expects a future Smart Travel
Choices plan to address this task; this latter document was released as a draft green
paper in 2005 but has not yet been actioned by the Queensland government. The draft
2008 update to the SEQRP includes a section on 'petrol prices' which acknowledges
oil supply constraints but its proposed actions are modest and amount to little more
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than a suggestion that local governments should take the problem into account in their
plans. Perth's 2004 Network City strategy notes the possibility of a constrained oil
supply and the potential for future oil shocks (WAPC 2004, p. 69) although there is
almost no discussion of the social or economic consequences. The problem is seen as
a component of a wider set of planning challenges associated with automobile-based
urban development rather than a superordinate planning issue. None of the strategies
offer any comprehensive conception of energy security issues or the implications of
higher fuel prices for urban households.

The negligible or limited attention dedicated to energy security problems and urban
oil vulnerability in the Australian plans described above in turn influences the content
of their land-use and transport planning measures. Given that the problem of oil
vulnerability is not substantially recognised by the plans, it is not surprising that there
are no dedicated strategies or measures to address the problem. To the extent that the
plans even address the issue of car dependence in Australian cities, it is through the
now familiar mix of 'sustainable’ land-use and transport policies that Forster (2006)
has termed the 'containment—consolidation—centres' approach of integrating higher
density land-uses around public transport nodes. As Dodson and Sipe (2007; 2008a)
and Dodson (2008) have argued, there are large areas of car dependent suburbia far
beyond the few high density centres that exist in Australian cities which means the
suburbs are unlikely to have their oil vulnerability reduced by a focus on
concentrating development at existing public transport nodes. As Dodson and Sipe
(2008b) have argued, there is a need for a strong expansion of public transport into the
highly oil vulnerable zones identified by the VIPER analysis.

Table 2: Treatment of petroleum security issues in recent Australian
Metropolitan plans.

City

Sydney Melbourne Brisbane Perth

Sydney: City of Melbourne South East  Network City: Community
Metropolitan Plan Cities 2030 _ Que_ensland planning strategy for Perth

Metropolitan Regional and Peel
Strategy Plan

Year 2005 2002 2005 2004

Brief mention of Not mentioned None Notes: “Vulnerability to

'fuel supply and changes in oil supply
Petroleum prices' influencing (potential for significantly
security identified future travel more expensive oil and
as planning issue  demand (p. 159) supply shocks

within 5 or 10 years
perhaps)” (p. 69)

Notes need to Notes car Notes car Notes car dependence as an
Distribution of ensure Sydney dependence as  dependence issue
urban oil 'doesn’t keep an issue as an issue
vulnerability expanding with
recognised suburbs that are car

dependent.’ (p. 156)
Policies to address Generic Generic Generic Generic 'sustainable’
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suburban oil 'sustainable’ 'sustainable’ 'sustainable' transport planning

vulnerability (plus transport planning  transport transport

remarks) planning planning

Policies that may  Continued freeway Continued Continued  Limited road expansion
exacerbate oil expansion freeway freeway

vulnerability expansion expansion

A further problem is that even if Australia's planners were taking positive steps to
ameliorate oil vulnerability in Australian cities and suburbs, they would also need to
ensure that they were not simultaneously undertaking measures that might make the
problem worse. In the case of Melbourne and Brisbane's metropolitan plans, modest
improvements to public transport services have been dwarfed by considerable
expansion of major road links, especially urban freeways. Indeed the largest
infrastructure component of the Melbourne 2030 plan was the Scoresby Freeway in
the city's outer east (Dodson 2003). Similarly, 65 per cent of the infrastructure budget
for Brisbane's passenger transport under the SEQRP was dedicated to major roads,
thus encouraging car dependence, while just 35 per cent was dedicated to public
transport. This contrast is not as stark in Sydney and Perth where public transport has
fared better than roads. Perth's Network City plan is notable for the inclusion of a
southern rail line linking the city centre with the satellite town of Mandurah which
was constructed between 2004 and 2007. The Sydney plan proposes two new rail
extensions to the northwest and southwest, respectively, along with a revamped 'bus
network'. At the time of writing the status of each of these three of these projects was
in doubt. While major public transport projects alone will be insufficient to address
the oil vulnerability in existing car dependent suburbs, it might be expected that by
moderating road capacity expansion, the Sydney and Perth plans are exacerbating oil
vulnerability to a lesser degree than Brisbane and Melbourne. Overall however
Australian urban planning has a massive task ahead in reshaping the mix and intensity
of policy action to redress the problems of urban oil vulnerability, especially in the
extensive post-WWII suburban areas situated far beyond the main rail -based public
transport services.

Research, pedagogy and oil vulnerability

Oil vulnerability poses many challenges for Australian urban planning pedagogy. The
growing body of research, corporate and official literature described above attests to
the likelihood of a contraction in global petroleum supplies during the next two
decades. Such a change in the availability of petroleum would generate new demands
on planners to re-shape cities for an era of petroleum-constrained mobility. This
would in turn raise expectations that planning pedagogy should exercise its
responsibility to respond by introducing new content into planning programs that will
equip new planners with sufficient intellectual and practical capacity to both
comprehend the petroleum challenges facing cities and to respond across a range of
areas in which planning engages, such as land-use and transport integration, economic
vitality and social cohesion. We are not aware of any individual subject offerings
specifically dedicated to energy security, peak oil and petroleum vulnerability within
any Australian planning programs. Current consideration of this topic is typically
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confined to one-off lectures within wider subject clusters. For example within
Griffith teaching of the urban consequences of declining energy security, 'peak oil’
and planning responses is largely restricted to a two-hour lecture within a third-year
transport planning subject. Some official assessments (e.g. Infrastructure Australia
2008) suggest that a global peak in oil production could occur as early as 2012 which
is easily within the four-year completion timeframe for planning students
matriculating in 2009. Even the International Energy Agency appears to be settling on
2020 as a likely date for a global oil production peak (Birol, quoted in Monbiot 2008).
The remainder of this paper sets out a basic outline for the inclusion of greater energy
security, peak oil and oil vulnerability content within a four-year planning course

Energy science and policy literacy

There is an urgent need to increase planning students' aptitude in dealing with energy
issues not solely for planning within a deteriorating energy security context, but to
support understanding in related areas such as climate change and local/alternative
energy production. Improved 'energy literacy' would equip planners to understand the
following issues by being able to maintain their own knowledge base and identify
future patterns and implications: the geological origins of petroleum and associated
fossil fuels; the current state of petroleum and fossil energy resources, reserves and
production capacity and the major issues associated with them; an understanding of
the international geopolitical context within which energy and petroleum production
is managed and distributed; the projected consumption trajectories of current fossil
fuels at global, national, metropolitan and local scales; likely future oil (and liquid
fuels) production scenarios and their probabilities including key projection
methodologies used in scenario preparation; and current energy and petroleum
policies at the international, national and metropolitan scale.

Energy security and cities

Planners will also need to comprehend the potential impacts of a serious decline in
global petroleum energy security on cities. This requires an analytical capacity and
detailed understanding of: urban consumption of energy, especially petroleum based
fuels; the political economy of energy consumption at the national and metropolitan
scale; internal urban differentiation in petroleum energy consumption, especially in
relation to transport systems including the spatial distribution of transport
infrastructure; internal social differentiation in petroleum energy consumption and
links to urban structure, especially housing markets; the ability to assess the
distribution of impacts of higher petroleum prices within cities in relation to transport
systems, social patterns, housing markets and land-uses; and the capacity to assess
demand for low-petroleum energy intensive urban transport and allied systems under
various energy security/production scenarios. This understanding would support the
development of policy responses to a declining energy security context.

Responsive measures — mitigation and adaptation.

The final component of a course on planning and energy security would equip
planning students with the capacity to craft appropriate metropolitan and local
policies to address energy security problems with robust support from the scientific
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and policy literature. Such capacity would need to rigorously interrogate current
policies to assess their suitability for this planning task. Such content would include:
detailed empirically based assessment of the capacity of current transport and land-
use measures to reduce oil vulnerability; alternative measures to reduce transport
energy reliance through public transport delivery at conventional suburban densities
(pace Mees forthcoming); accelerating urban consolidation processes to achieve
suburban density benefits through market and non-market processes; responding
rapidly to sudden petroleum supply shocks; reducing medium-term oil vulnerability
through direct constraints on car-use; and accelerated roll-out of non-motorised travel
modes. While some of this content may be covered in other planning courses, the
emphasis would be on how planners can accelerate the introduction of policies to
respond to declining energy security under conditions of urgency.

Beyond the classroom, planning scholars have a responsibility to support professional
development of junior and mid-career planning professionals who will form the
majority of the decision-making cohort for the foreseeable future. This may include
specific short and conventional course offerings and capacity development
opportunities through relevant professional bodies. There is also a need for planning
scholars to support and advance public debate about the effects of petroleum energy
security scenarios for cities through scholarly advocacy so that the wider citizenry can
be sufficiently informed to and involved in future planning processes.

Conclusions

Cities depend on their transport systems for the mobility of people, goods and
information. Australian cities like their comparators in North America are highly
dependent on automobiles for urban transport, especially within their extensive
suburban zones. That half of Australia's population lives within the middle and outer
suburbs of its major cities means the oil vulnerability of these areas has considerable
implications for the economic and social life of the nation as a whole. With
increasingly pessimistic assessments emerging about the future security of
conventional oil supplies there is an urgent need for planners to begin grappling with
and planning for, the consequences of a petroleum constrained future.

This paper has argued that two tasks are particularly imperative for planning practice
and research. First there is a pressing need to increase the level of global planning
scholarship dedicated to energy security, petroleum depletion and urban oil
vulnerability. This may happen as a matter of course but the current modest level
suggests that governments, especially planning agencies, have a role to play in
accelerating this process. Second, there is an urgent need to revise the metropolitan
strategies governing the development of Australia's major cities to recognise and plan
for a petroleum constrained future. This however cannot simply involve rhetorical
amendment as is so often the case with sustainability claims in such schemes. These
plans must be comprehensively rethought to alter the trajectory of Australian urban
development and the patterns of planning practice away from petroleum dependent
transport systems and towards public transport, walking, cycling. The chances of
such a shift occurring in Australian planning practice are modest at present but there
are indications that some local governments, are beginning to seek change at the
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metropolitan scale. Cities elsewhere must learn from the Australian case and also
grasp this challenge for planning practice.

The second key task for planning practice is to begin to equip planners to be able to
respond competently and effectively to the consequences of declining petroleum
security and the challenge of securing suburbia. While the debate about oil depletion
is not yet fully settled the significance for cities of declining petroleum supply is so
great that educating institutions must offer students the capacity to adapt cities to a
lower energy future. This means including much greater content on energy topics into
planning programs with specific attention to petroleum issues. Even if petroleum
depletion were not to become a serious practical issue for another decade at least by
that time a new generation of planners will have been schooled in its implications and
planning responses. Perhaps by that time some of this new cohort will have attained
positions of decision-making power within planning institutions so that the theoretical
content they have been taught by an energy sensitised planning education will bring a
change in practice, towards a petroleum secure suburbia, before the rather more brutal
and wilder mechanism of global oil shortages forces such adjustment upon oil
dependent cities and suburbs.
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