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12.1  Introduction 

The ecological and carbon footprints of Australia’s cities are among the highest in the world 
(Newton, 2012). Consequently, the re-shaping and regeneration of Australia’s cities requires 
transformative strategies for carbon mitigation and climate change adaptation that represent a clear 
break from current and past practices.   

Most mitigation solutions have a sectoral focus, requiring development of a range of policies and 
instruments to be directed at particular ‘polluting’ industries and activities (e.g. electricity 
generation, transport, building) in relation to their respective levels of use of fossil fuel energy. Each 
of the sectors has powerful regimes that typically resist transformational change on a scale that 
needs to happen to enable a renewable energy transition. Australia’s federal and state governments 
have clear leadership and co-ordinating roles to play, given the global-national scale of the 
decarbonisation transition to be achieved in the energy sector. The role of metropolitan and local 
governments has more to do with, for example, promoting energy efficiency and uptake of 
distributed technologies for renewable energy generation among domestic, commercial and 
industrial sectors within their jurisdictions. 

Adaptation solutions, by comparison, are primarily place-based, given the spatial variability inherent 
in the dimensions of climate change as they impact differently on particular local areas and their 
populations. Adaptation planning and management requires governance structures that have 
transformative capacity for dealing with problems that are multi-level, multi-scale, multi-stakeholder 
and multi-disciplinary in nature. Australia’s three tiers of government all need to be engaged in 
networked structures shaped and resourced in a manner targeted to providing solutions to each 
climate change threat. The challenges to achieving this are well recognised in the nation’s federal 
system: lack of vertical and horizontal integration in the planning and delivery processes, as well as 
significant vertical fiscal imbalances – all of which make it difficult to provide solutions to threats 
that cross jurisdictional boundaries. 

Vertical imbalances inhibits trends towards the ‘metropolitanization’ of environmental governance 
(Hodson and Marvin, 2009).  Here Bulkeley and Betsil (2013, p.15) claim that ‘there is a growing 
need to engage more critically with where the authority and capability for addressing climate change 
as an urban problem lies’.  This chapter on climate change at the scale of cities addresses threats and 
adaptation strategies currently in play across the multiple levels of government and explores 
whether there is scope for alternative forms of governance (i.e. metropolitan) to emerge.  

In the sections that follow, carbon mitigation and climate change adaptation strategies are 
examined. For mitigation, two inter-related transition arenas are in focus: an energy transition – to 
renewable energy; and an urban transition –decarbonisation of the built environment. For 
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adaptation, the focus is on regional scale climate change impact projections for Australia’s cities and 
the adaptation responses needed to combat increased vulnerability and risk associated with sea 
level rise and coastal flooding, increased heating of cities and bushfires. Where case study material is 
appropriate, the reference is to Melbourne. 

 

12.2  Mitigation 

Energy transition  

While Australia’s gross CO2 emissions are small compared to major emitters such as China and the 
USA (540Mt/yr vs. 10,760 and 5,800 respectively), per capita emissions – 16.8 tonnes – are the 
second highest of OECD countries (Keywood et al, 2017); and they are continuing to rise. Australia 
committed to a reduction in CO2 emissions of 26-28% below 2005 levels by 2030 as part of the 
UNFCC Paris Agreement together with 195 countries, a target that has been described as 
‘inadequate’ (Climate Action Tracker, 2017) and ‘very poor’ (Climate Action Network, 2017). By 
comparison, the federal Labor opposition has an emission reduction target of 50% by 2030 as its 
current policy. A similar set of challenging targets have been established by Australia’s state and 
territory governments (Harrington, 2017) as well as several of the capital city governments  (Council 
of Capital Cities Lord Mayors, 2016) – a signal that cities and states are going solo in the absence of 
national leadership. This has created a patchwork of energy and climate policies across the different 
jurisdictions in Australia.  

The nation’s energy infrastructure is showing clear signs of failure as a result of the ‘stress tests’ of 
heatwaves (new peak demands), severe storms (knocking out critical interstate and metropolitan 
transmission), closure of ageing coal-fired power stations, and gas policy that has supported exports 
at the expense of local supply for power generation. The absence of a national price on carbon since 
2014 has contributed to uncertainty in energy road-mapping and investment, aided in no small part 
by the influence of powerful regimes connected to the fossil fuel and mining industries that attempt 
to derail and forestall a renewables transition. The federal government has tasked the Chief Scientist 
with developing a “blueprint” for the national electricity market. The preliminary report 
recommended an emissions intensity trading scheme targeted specifically at the electricity industry 
to help manage the transition to lower emission energy sources – a proposal which was widely 
embraced, except by the federal government. The final report (Finkel (2017) recommended 
establishing a clean energy target as the most effective mechanism for reducing emissions while 
supporting energy security and reliability. As might have been predicted, debate is now occurring 
within government whether ‘clean coal’ has a role to play in a clean energy transition. Consequently, 
the current federal government continues to be the inhibitor for investment in large-scale 
renewables (solar farms, wind farms, pumped hydro). Meanwhile, state and local governments have 
been more influential during this hiatus period in driving a renewable energy transition in small 
scale, rooftop solar PV – clean energy generated from the city (ENA and CSIRO, 2017). 

Urban transition: Decarbonising the built environment - mitigation at city scale 

The principal elements in a roadmap designed to decarbonise the built environment of cities are well 
established, but not well implemented. They involve a commitment to a more compact urban form, 
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integrated transport and land use planning centred on active transport, housing that is carbon 
neutral, waste avoidance and adopting a precinct scale focus on urban regeneration that takes 
advantage of distributed and decentralised technologies for renewable energy and storage, 
integrated water systems and waste recovery.  Metropolitan strategic plans prepared by state 
governments, however, fail to make explicit links with climate action plans - mitigation or 
adaptation.  The deficiency is most evident in relation to the linkages where spatial planning is 
required: in particular, the vertical linkage with local government and the horizontal linkages across 
multiple agencies. In respect of most of the climate change measures discussed below, it is arguable 
that were the responsible authority a metropolitan (in contrast to state) government working with 
local governments or larger ‘districts’, the measures would more likely be adopted and 
implemented. 

The formula for achieving carbon neutral housing is now well established (Newton and Tucker, 
2011), and involves several steps. First, an energy efficient design of the building shell that minimises 
energy needed for heating and cooling. Here thermal performance levels have been raised by 
federal and state agencies over time from 5 to 6 stars with prospect for a rise to 7 stars if push-back 
from the building industry is overcome. ‘As designed’, however, has not translated to ‘as built’ 
performance due to a lack of oversight by state government building authorities in auditing the 
activities of private building assessors (Pitt and Sherry, 2014). Still absent from the Building Code of 
Australia are standards for energy efficient built-in appliances such as indoor heating and cooling, 
water heating, lighting and kitchen appliances. The final step to achieving carbon neutrality for the 
operating energy of a dwelling (of at least 5 star rating) is installation of solar PV. Australia is a world 
leader in rooftop solar with percentage of dwellings with installed systems ranging from 30% in 
Queensland and SA to 15% in Victoria and NSW (Australian Energy Council, 2016); within cities, 
installation is strongest in the low density suburbs with detached housing where state government 
incentives have been a significant factor in driving household take-up of rooftop solar (Newton and 
Newman, 2013).   

While the operating energy efficiency of new housing has improved significantly, those built before 
the introduction of energy rating – the bulk of the housing stock - are poor performers and need to 
be the target of retrofit schemes. The energy (and carbon) embodied in building materials 
(representing approximately 20% of national carbon emissions) also remains absent from attempts 
to address life cycle carbon performance of the built environment (Yu et al 2016). Emerging 
proposals for National Carbon Offsets Standards for Buildings and Precincts indicates that the 
federal government is now beginning to engage with this area as a significant area for carbon 
mitigation after decades of resistance from the major building materials manufacturers. 

Decarbonising mobility in Australian cities – and in particular their low density suburbs - remains a 
major challenge. Pathways to lower carbon urban travel are well known (Newton et al, 2017) but 
have been resisted by a population addicted to cars, powerful road lobby groups, federal 
governments unwilling to invest in urban rail, and state government metropolitan transport planning 
agencies averse to prioritising and investing in active transport solutions. Currently cars contribute 
approximately half of all transport emissions and consume a significant percentage of urban land. 
The emergence of autonomous electric vehicles in partnership with active transport (walking, cycling 
and public transport) provides the basis for a transition in urban mobility. This combination is 
envisaged to reduce demand for car ownership, reduce congestion, travel times and environmental 
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impact (reducing CO2 emissions and returning areas devoted to circulating and storing cars to green 
open space, a critical need in densifying cities). To date, however, this future transport scenario is 
missing from metropolitan strategic plans. 

Decarbonising waste streams requires the diversion of domestic and industrial waste from landfill 
and consequent GHG emission generation. Australia has among the highest levels of waste 
generation in the world, averaging over 2 tonnes per person per year and growing at five times the 
rate of population (Ritchie, 2016). While rates of recycling are growing (58%), major gaps remain, 
among the largest being food waste (Waller et al, 2017). Transformation here will involve embracing 
the concepts and processes inherent in circular economies, green economies, cradle to cradle 
manufacturing and eco-industrial development where state government planning for metropolitan 
areas is poorly informed by evidence-based research and international comparative experience 
(Newton and Newman, 2015). 

12.3 Projected climate change: what cities need to adapt to 

Projections of future climate presented here for the capital cities are based on the Climate Change in 
Australia (CCIA) projections (CSIRO and Bureau of Meteorology 2015; Webb and Hennessy 2015). 
The basis for these are the results of climate models run under scenarios of increasing levels of 
greenhouse gases and atmospheric aerosols, known as the Representative Concentration Pathways 
(RCPs). Projections for future climate change are conditional on a particular RCP, with the effect of 
RCP differences growing in importance through the century.  We present projections for 2030 for 
RCP4.5 (intermediate emissions) only, but for 2090 we give projections for both RCP4.5 and RCP8.5 
to provide a range. 

The projected mean temperature changes for 2030 and 2090 are listed in Table 12.1. Projected 
warming in 2030 relative to 1995 is 0.4 – 1.3 ⁰C across the cities.  By 2090 sensitivity to assumed 
emissions is more noticeable with projected warming of 0.9-2.8 ⁰C for RCP4.5 and 2.3-5.1 ⁰C for 
RCP8.5. Warming does not vary greatly by city, but is a generally a little less in the southern cities. 
These projected warmings also apply to daily temperature extremes.  

Table 12.1: Average warming in ⁰C for the capital cities in 2030 and 2090  

 2030 RCP4.5 2090 RCP4.5 2090 RCP8.5 
Adelaide 0.7 (0.5-0.9) 1.5 (1.0-1.9) 2.9 (2.4-3.9) 
Brisbane 0.9 (0.6-1.2) 1.8 (1.2-2.6) 3.7 (2.5-4.7) 
Canberra 0.8 (0.6-1.1) 1.8 (1.3-2.4) 3.8 (2.7-4.5) 
Darwin 0.9 (0.6-1.3) 1.8 (1.3-2.8) 3.7 (2.8-5.1) 
Hobart 0.6 (0.4-1.0) 1.4 (0.9-1.9) 2.9 (2.3-4.0) 
Melbourne 0.6 (0.5-0.9) 1.5 (1.1-1.9) 3.0 (2.4-3.8) 
Perth 0.8 (0.6-1.0) 1.7 (1.1-2.1) 3.5 (2.6-4.2) 
Sydney 0.9 (0.6-1.1) 1.9 (1.3-2.5) 3.7 (2.9-4.6) 

Source: CCIA (Webb and Hennessy, 2015). 

Table 12.2 gives an example of projected changes in the frequency in the capital cities of 
temperatures over 40C, and over 35C in Hobart.  These changes can be marked.  For example, in 
Perth, number of days over 40C are projected to increase by 50% compared to their rate of 
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occurrence in the late twentieth century, and to be around five times more frequent under high 
emissions in 2090. Primarily due to increased temperature, harsher fire weather conditions would 
prevail, although this change is affected by rainfall changes. 

 

Table 12.2: Projected frequency of summer hot days in capital cities 

 Current 2030 RCP4.5 2090 RCP4.5 2090 RCP8.5 
Adelaide 3.7 5.9 (4.7-7.2) 9.0 (6.8-12) 16 (12-22) 
Brisbane 0.8 1.2 (1.1-1.6) 2.1 (1.5-3.9) 6.0 (2.9-11) 
Canberra 0.3 0.6 (0.4-0.8) 1.4 (0.8-2.8) 4.8 (2.3-7.5) 
Darwin 0.0 0.0 (0.0-0.0) 0.0 (0.0-0.2) 1.3 (0.2-11) 
Hobart (>35 C) 1.6 2.0 (1.9-2.1) 2.6 (2.0-3.1) 4.2 (3.2-6.3) 
Melbourne 1.6 2.4 (2.1-3.0) 3.6 (2.8-4.9) 6.8 (4.6-11) 
Perth 4 6.7 (5.4-7.5) 9.7 (6.9-13) 20 (12-25) 
Sydney 0.3 0.5 (0.5-0.8) 0.9 (0.8-1.3) 2.0 (1.3-3.3) 

Source: CCIA (Webb and Hennessy 2015). 
 

Projecting regional rainfall change involves greater uncertainties due to the stronger influence, 
compared to temperature, of natural variability, and shortcomings in precipitation simulation by 
climate models. Overall the projections point toward decreasing annual rainfall for Canberra, 
Adelaide, Perth, Melbourne, and to a lesser extent Sydney. The direction of rainfall is less clear for 
Brisbane and Darwin. Unlike mean rainfall where the direction of change is not always clear, the 
magnitude of extreme daily rainfalls is very likely to increase.  

Sea level rise projections for the coastal cities are listed in Table 12.3.  Variations from city to city in 
the magnitude of sea level rise is relatively minor. Projected increase by 2030 is around 0.07 to 
0.18m across the sites and models under RCP4.5. By 2090 it is around 0.27 - 0.65 m under RCP4.5 
and 0.39 – 0.89 m under RCP8.5. These projected increases in sea level will also bring increases in 
the frequency of extreme sea level events. CCIA notes that these ranges of sea level rise are 
considered ‘likely’, and that if a collapse in the marine based sectors of the Antarctic Ice sheet were 
initiated, these projections could be several tenths of the metre higher by late in the century. 

Table 12.3: Sea level rise in metres for the capital cities in 2030 and 2090  

 2030 RCP4.5 2090 RCP4.5 2090 RCP8.5 
Adelaide (Port Adel.) 0.12 (0.08-0.16) 0.45 (0.38-0.63) 0.60 (0.39-0.83) 
Brisbane 0.13 (0.09-0.18) 0.47 (0.31-0.65) 0.65 (0.45-0.87) 
Darwin 0.12 (0.08-0.16) 0.47 (0.30-0.65) 0.62 (0.41-0.85) 
Hobart (Spring Bay) 0.13 (0.09-0.18) 0.48 (0.31-0.66) 0.66 (0.45-0.89) 
Melbourne (Stony Point) 0.11 (0.07-0.16) 0.44 (0.27-0.62) 0.59 (0.38-0.81) 
Perth (Fremantle) 0.12 (0.07-0.16) 0.46 (0.28-0.65) 0.61 (0.39-0.84) 
Sydney 0.13 (0.09-0.18) 0.47 (0.30-0.65) 0.66 (0.45-0.88) 

Source: Webb and Hennessy (2015).   

The manner in which these projected climate change pressures on Australian cities are being 
reflected in adaptive interventions is the focus for the sections that follow. 
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12.4  Adaptation 

Urban Heat 

Threats  

Heat is a significant public health concern for Australia, being responsible for more fatalities since 
1900 than any from any other natural hazard (55% of the total, compared with 15% from flooding; 
Coates et al, 2014). This is a critical issue for contemporary and future metropolitan government in 
Australia because cities are already considerably warmer environments than their rural surrounds, 
and that urban warmth is superimposed upon any background global climate warming and projected 
extreme heat events (EHE;see Table 12.2). Given recent extreme maximum temperatures for Perth, 
Adelaide, Melbourne and Sydney, EHE could air produce temperatures of 50°C or more in those 
cities. Furthermore, with urban consolidation and built environment intensification accelerating 
across most Australian cities, that relative urban warmth will increase into the future unless urgent 
steps are taken to mitigate that warming.   

Although the health impacts and costs of heat dominate, it should be recognized that EHE have 
significant impacts/costs in relation to transport delays, energy consumption, damage to built 
infrastructure, anti-social behaviour and tree/animal mortality.  AECOM (2012) assessed total heat 
costs for Melbourne for the 2012-2051 period, discounted to 2012 values, as being $1,860 million of 
which $1,603 million were human health costs. 

Adaptation Strategies 

As a result of the fabric of built environments, cities tend to maximize energy inputs from the sun 
and other sources, and to minimize energy used in evaporating moisture as a result of the 
dominance of impermeable surfaces.  Consequently, there is more energy available for direct 
heating of the urban atmosphere and for daytime storage in urban materials, producing a much 
warmer urban environment, especially at night.  Work by Coutts et al. (2007) in Melbourne, 
Australia, confirms these energy shifts, showing that storage in building materials increases by 
~250%, evaporation reduces by ~50%, and heating of the atmosphere increases by ~30% on moving 
from a fully rural to a fully urban environment.  As a consequence, a nocturnal urban heat island of 
~4.0%C is typical for Melbourne.  Additionally, well-intentioned policies to encourage consolidation 
of our cities could exacerbate the magnitude and extent of the urban heat islands through 
promoting the climate processes that lead to the development of urban warmth. Urban 
consolidation is inevitable and is required for sound sustainability principles.  It is therefore 
imperative to offset the excess warmth of urban areas, including that produced by consolidation, by 
actively promoting building, urban design and planning approaches that can cool the urban 
landscape as much as possible. 

There is an impressive range of approaches available for cooling the urban landscape that cannot 
possibly be covered comprehensively in this chapter.  Santamouris et al. (2016) has recently 
provided an assessment of the outdoor cooling potential of a range of passive and active cooling 
technologies covering evaporative, urban greening, and ground cooling techniques and reflective 
(albedo) technologies.  There is substantial cross-over between urban greening and evaporative 
technologies, as for example encapsulated in Water Sensitive Urban Design (WSUD), where 
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stormwater that would otherwise be wasted is harvested and utilised in treatment wetlands, open 
water bodies and irrigated green infrastructure that cools via evapotranspiration (Coutts, et al. 
2013). Effectiveness (e.g. temperature reduction under an EHE) depends on the planning budget 
available, the approach or combination of approaches applied, their suitability for the climate of the 
city concerned and the co-benefits that might be sought.  It should also be noted that the benefits 
not only accrue from the nature of the infrastructure (whether built or green), but also the 
distribution of the infrastructure in space. 

Local government has been taking a lead in Australia in adopting research and best practice to 
promote and implement heat mitigation measures.  For example, the City of Port Phillip, provides an 
excellent example of innovative thinking and planning in this area.  Much of the relevant activity was 
undertaken in response to the Inner Melbourne Action Plan developed in 2005 in a partnership 
between the City and three other inner Melbourne councils, with the active support of the Victorian 
State Government. A sustainable environment strategy Toward Zero launched by the City in 2007 led 
to several other inter-related initiatives including the City‘s WSUD Guidelines (2009), and the Climate 
Adaptation Plan, Greening Port Phillip, Open Space Water Management Plan and Water Plan policy 
documents (all 2010)1. Urban greening and stormwater-supported WSUD are core to the City’s heat 
mitigation strategy.  This is because these approaches are considered highly effective in the hot dry 
summers typical of southern Australian cities. Using the City as an example, Norton et al. (2015) 
developed a framework for prioritising urban green infrastructure to mitigate heat based on heat 
exposure, heat vulnerability (e.g. Loughnan et al., 2013) and behavioural exposure, along with design 
guidelines. More recently, Melbourne has become one of the Rockefeller Foundation’s 100 Resilient 
Cities. Headquartered at the City of Melbourne, but involving 32 of Melbourne’s Councils, it is 
drawing on networks of international best practices – including those from C40 and ICLEI – capable 
of being examined and activated in Australian municipalities (City of Melbourne, 2016). 

A Reflection on Progress and Further Challenges 

Urban liveability is defined by a combination of factors related to human health and wellbeing, 
economic prosperity, social cohesion and the quality of the urban fabric (Bush et al., 2015).  
Concepts of liveability, including addressing issues of urban heat and green space, underpin urban 
policy for Australian cities at all levels of government, but policy development is relatively immature, 
uneven, often disconnected across jurisdictions and levels of government, and until recently has 
suffered from a lack of evidence-based research.  

At State/Territory and community level the ‘Millenium Drought’ of 1997-2009 and associated water 
shortages, heat and fire led to widespread concerns about climate change and adaptation. Policy 
focused on public health/emergency management, water security and climate adaptation.  The 
contribution of urban green space to urban liveability, including heat mitigation, is present in a range 
of high-level assessments and strategic plans, but Bush et al. (2015) argue that the policies are still 
relatively immature and not yet properly integrated into metropolitan planning and the 
management of utilities at local government level.  The Federal government’s ‘Cooling Cities’ policy 
released in January 2016 closely followed by the National Living Cities Alliance (2016) 5-point plan 
for advancing a greening agenda for cities are cases in point – both high level advocacy documents. 

                                                             
1 http://www.enviroehub.com.au/articles/councils-sustainability-policies-and-strategies  

http://www.enviroehub.com.au/articles/councils-sustainability-policies-and-strategies
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Much of the responsibility for detailed policy development (e.g. for urban design and planning, 
health and emergency management, climate change adaptation) is passed to state and local 
government where most activity is underway at the local/community level.  Here activity such as the 
urban cooling initiative of Melbourne Water (AECOM, 2016), has the capacity to change this 
situation given their metropolitan-wide mandate in relation to water supply; although metropolitan 
stormwater management remains a complex set of fragmented responsibilities (Melbourne Water, 
2013) that diminishes opportunities for stormwater retention and harvesting. At municipal level, the 
City of Melbourne’s (2014) award winning urban forest strategy is a leading example of attempts to 
increase tree canopy cover. A common denominator in all areas related to urban cooling strategies is 
water. 

Despite ambivalence and relative immaturity of policy development at higher levels of government, 
there is an impressive amount of “on-ground” activity relating to heat mitigation at the municipal 
level in Victoria.  This is partly because of excellent communication between state and local 
government champions in areas such as water management, but also because of collaboration and 
information sharing at the local level where municipalities share many issues and physical 
conditions. 

Bushfire 

Threats 

The risk of bushfire disaster is linked with the combination of suburban expansion into naturally 
flammable areas, the weather, and the fuel loads. The remarkable extent of bushfire prone areas in 
Melbourne is shown in Figure 12.1. Both weather and fuels are affected by climate change and days 
with weather similar to bushfires iconic in Australian history will become more common. However, 
as bushfire is an integral part of the Australian environment there is little alternative than to adapt 
to it. 

  <<<<<< INSERT FIG 12.1  HERE >>>>>> 

 

Figure 12.1: Areas of metropolitan Melbourne declared bushfire prone (shaded) by Victorian state 
government 

Source: map generated from http://services.land.vic.gov.au/maps/bushfire.jsp by Dr Stephen 
Glackin (Swinburne University of Technology) 

 

Adaptation Strategies 

Australia and its emergency management sector have discussed climate change and adaptation for 
many years. However, little explicit climate change related adaptation actions have taken place.  One 
approach to adaptation to increasing bushfire risk would focus on four key components of the risk 
(drawing on O’Neill and Handmer 2012).   

http://services.land.vic.gov.au/maps/bushfire.jsp
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The first is to reduce hazard by reducing fuels and preventing ignition when conditions are likely to 
result in uncontrollable fires. The second is to reduce the exposure of houses and other assets by 
avoiding high hazard areas through planning regulations and the use of building codes to make 
houses safer in extreme conditions; although there is little evidence in practice that building codes 
approaches are effective in mitigating risk. This approach, however, still leaves most existing 
dwellings exposed, and a stronger focus on retrofitting options is required.  The third is to increase 
adaptive capacity of institutions. There is little effective incentive here because relative to other 
risks, bushfire is seen as a minor factor in insurance losses. There is an emerging approach to focus 
more on the protection of lives and key assets when fire danger is extreme – an adaptation to more 
frequent severe fires. The fourth is to increase the adaptive capacity of communities and building 
community resilience.   

A Reflection on Progress and Further Challenges 

A major feature of the National Strategy for Disaster Resilience (2013) has been in its attempt to 
establish the idea of mainstreaming resilience.  Given that among Australian governments, resilience 
is seen as synonymous with self-reliance, substantial progress is likely to require more power, and 
not just more responsibility, for local communities. The holistic management of bushfire mitigation 
response and recovery in Australia is complicated by the three-tiered government structure. Funding 
for recovery and reconstruction research and policy by the federal government does not have a 
direct role in bushfire risk management. The role is primarily exercised at the state level where most 
of the mitigation and response resources are held and where ultimate planning power is exercised.  
The potential role for metropolitan government lies in preventing growth in areas prone to bushfires 
and mainstreaming risk prevention through land use planning and building. 

Sea Level Rise and Coastal Flooding 

Threats 

Australian coastal urban environments and low-lying settled areas are increasingly vulnerable – 
especially with the combined inundation effects of storm surge and riverine/ flash flooding. It is not 
only private property and coastal dwellings that are at risk; many essential services and key pieces of 
urban infrastructure are located within these zones – such as central business districts, airports, 
seaports and wastewater treatment plants (see Figure 12.2: 3a Werribee treatment plant; 3b 
Southeast plant) – damage to which would affect the entire city.  It has been estimated that the 
value of existing urban infrastructure in Australia exposed to damage from sea level rise and climate 
change is in excess of $200bn (Steffen et al, 2014). 

Adaptation strategies  

Responses to sea level rise, flooding and inundation are generally grouped into three categories: 
‘Protect’ – i.e. defend against inundation with physical or environmental measures, ‘Accommodate’ 
– develop methods of co-existence and adaptation to the presence of intermittent water, and 
‘Retreat’ – withdraw from high risk areas (IPCC, 2013). There is broad  agreement that a strategic 
combination of all categories of action is required, managed over time and able to be dynamically 
responsive to changing circumstances.  
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In Australia, actions mediating the effects of climate change are largely implemented by local 
governments (Fletcher et al, 2013). This is logical and practical, as municipal councils and their 
residents have an intimate knowledge of local conditions. However, it also means that the methods 
employed are limited in scale and type to those achievable at a local council level. Popular and 
widespread adaptation activities here include beach nourishment (importing of sand) or the 
extensive construction of sea walls to counteract erosion, changes to local planning codes to raise 
floor levels of buildings, and communication strategies to disseminate necessary information to 
residents such as flood warning systems and emergency plans.  

Possible Port Philip Bay protective measures are shown in Figure 12.2. The number 1 refers to a 3.95 
km Port Philip Bay Barrier, which might be compared to the Thames Barrier and the Maeslantkering 
storm surge gates protecting Rotterdam. If such a barrier also incorporated energy generation 
through harvesting tidal flow energy it might have other economic and environmental benefits. Such 
an undertaking is outside the scope of possible actions of a metropolitan government, but could be 
envisaged as a state and federally funded metropolitan scale protective infrastructure of a similar 
cost and time scale to major metro underground rail and road projects in Australia’s major cities. 
The limits of such ‘hard’ engineering defences and the false sense of security and increased risk of 
catastrophic failure are widely debated.  Without such a barrier the alternatives are construction of 
sea walls (Figure 12.2). 

 

  <<<<<< INSERT FIG 12.2  HERE >>>>>> 

 

Figure 12.2: Port Phillip Bay Sea Level Rise protective measures 

Source: Bertram et al 2017 

 

Generally, the preferred alternative to the hard engineering approaches is a more diverse and 
managed approach. For example, measures that work with rather than against natural forces and 
strengthen ecological defences such as mangroves, wetland habitats and sand barrier islands formed 
using hydrological forces of the ocean are all currently being implemented. At the other end of the 
spectrum, involving Interventions for localized high risk communities, options for implementing 
managed, planned or voluntary retreat from such areas are unable to be properly discussed or 
debated due to local community resistance and perceived legal-financial risks around compensation 
and litigation which local governments are unable or unwilling to challenge (Fletcher et al, 2013, 
p.41). These risks, however, are not insurmountable and have been managed elsewhere; e.g.  
instruments such as ‘Rolling easements’ (USA) ‘Managed Realignment’ (UK) and ‘Voluntary Retreat’ 
(NZ) - all of which involve migration inland as sea levels rise - have been successfully enacted, 
enabling planning , managing and financing a strategic withdrawal from areas of unacceptable risk 
over an extended time frame. These strategies provide levers to create more space for water 
options to re-establish natural ecological processes that act as defence measures for wider 
metropolitan benefit. The current suite of actions being implemented in Australian cites, suburbs 
and towns, by contrast, tend to be variations of small, incremental ‘Accommodate’ adaptive actions 
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– which generally extend and reinforce already known and accepted methods and practices relating 
to planning and building controls.  

A Reflection on Progress and Future Challenges 

Difficult future choices will need to be made nation-wide regarding which parts of our existing 
urbanized coastal areas are to be protected and which are to be withdrawn from, or re-purposed as 
natural shock absorbers and inter-tidal habitat. A frank assessment of risks and costs in both the 
short and longer term is required. The delicate balancing between private and public rights and 
interests in such negotiations are beyond the ability or remit of any single local government, and 
need to be comprehensively analysed at multiple spatial scales (neighbourhood, suburb, 
municipality, catchment, city-region) supported by national policy, legal frameworks and funding 
mechanisms.  

In the very long term (beyond 2100) it could be argued that in the absence of a large-scale 
engineering response such as a barrier at the mouth of the bay, or major seawalls, ‘managed retreat’ 
is the only viable solution for high-risk flood-prone areas. In the event of sea level rise substantially 
greater than 1m, combined with increased intensity of rainfall, flooding could become so regular in 
some areas that occupation in its current form would become unviable. The Melbourne suburb of 
Elwood is such an area. In response to this future planning and re-development challenge, a design-
led research and flood modeling project undertaken by the CRC for Water Sensitive Cities (Bertram 
et al, 2017, Swamped) proposed a suite of possible physical and organizational adaptive actions that 
could generate a more comprehensive way of acting, seeing the problem as an opportunity to also 
achieve other aims of inner-urban liveability, resilience and unique local identity. This would enable 
transitioning to a new future that pays more attention to the underlying coastal geomorphology of 
the local place, and is hence more resilient. How might this be achieved and structured in a fair, 
equitable and practical manner that also allows use and enjoyment of land to continue in the 
meantime? The current fragmented governance structure and local-scale implementation focus 
makes it very difficult for such conversations to occur, and for metropolitan communities to consider 
the breadth of options available and their long-term consequences. Catchment-wide planning and 
action across several municipalities is needed – backed up by funding support – but action on the 
ground will always require ‘hands on’ co-operation between groups with different priorities and 
interests, no matter what the scale of government. 

12.5  Conclusion 

Climate change is a threat multiplier for cities, their populations and the systems that support them. 
That much is clear from the material reviewed in this chapter. A range of transition pathways for 
both mitigation and adaptation have been identified to tackle climate change threats, but 
implementation is proving to be a challenge. In this final section we reflect on the role/significance 
of each existing tier of government in driving necessary sectoral (e.g. energy) and urban (e.g. 
sustainability, resilience, decarbonisation) transitions. Critical barriers need to be overcomeand the 
key question is whether there are alternative governance structures that need to be introduced. 
Leadership from national government is critical and is currently absent at the level required. Politics 
has been trumping good policy. A transition to renewables is inevitable, given the global catastrophe 
that 4 degree global warming and associated climate change would bring.  The jury is still out on 
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whether the 2017 Finkel Review can lead to progressive (and bi-partisan) national policies on carbon 
pricing, carbon trading and renewable energy targets. It is clear, however, that such a platform is 
needed to provide the necessary level of certainty and confidence to multiple industry sectors that 
has been lacking for a decade or more relating to investment in large scale renewable energy 
projects in particular and progress towards a green economy more generally (Newton and Newman, 
2015). 

Carbon accounting is an area where federal leadership is required, not only in relation to carbon 
offsets management, but also in relation to the issue of global trade and the carbon embodied in 
goods and services (Chen et al 2016 have established that one quarter of Australia’s carbon footprint 
is due to overseas imports to the five major capital cities). Government procurement also represents 
an important instrument that can incorporate targets for a low carbon supply chain, signalling to the 
private sector that a shift in current business practice is required (although the 2017 House of 
Representatives inquiry into federal procurement policies makes no reference to 
environmental/carbon performance factors). In all these areas, transition theory indicates that there 
is considerable regime resistance to be overcome. 

Federal involvement in the long term planning of Australia’s big cities is also patchy. Constitutionally, 
state governments have responsibility for city planning of land use, housing, transport, health and 
education systems and multiple other legal, financial and social services. However, the highly 
skewed vertical fiscal imbalance that exists between the three tiers of government means that the 
federal government has a capacity to intervene and exert a significant influence on major city 
planning and development projects through tied grants – typically linked to major economic 
infrastructure projects that are not always reflective of metropolitan or state government priorities. 
To date, federal governments have been mostly silent on major interventions that will be required in 
relation to climate change adaptation – where federal involvement will be critical in the re-shaping 
and re-building of cities in response to sea level rise (retreat) and urban heatwaves (blue-green 
strategies) in particular – both politically challenging and cost prohibitive if left solely to local 
communities. 

Where federal agencies have been important to date on the topic of climate change has been in the 
funding of scientific research that spans both the mitigation and adaptation domains: CSIRO (for 
climate change modelling at multiple scales, including cities), CRC for Water Sensitive Cities (urban 
microclimates, urban cooling, blue-green infrastructure, water sensitive urban design), CRC for Low 
Carbon Living (decarbonisation of the built environment, integrated solar PV, energy efficient 
buildings, low carbon living), National Climate Change and Adaptation Research Facility (significant 
focus on coastal adaptation), and Bushfire and Natural Hazards CRC. Together with funding for 
university research, this provides the basis for connecting with leading international research while 
undertaking applied research for Australian benefit. These research efforts, however, are not ‘joined 
up’ to maximise the advantage to metropolitan planning in Australia. 

Local government is the most constrained tier of government in terms of revenue raising capacity, 
yet it is at the coal face in addressing the local and community impacts of climate change. Vertical 
imbalance here extends beyond the financial to include the challenges associated with successfully 
integrating with state government’s strategic plans for the metropolitan area of which municipalities 
are part. Recent Productivity Commission Reports (2011, 2012) highlight the current deficit in 
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transformative capacity currently inherent in the third tier of government that is exacerbated when 
additional issues such as planning for climate change are added to their list of responsibilities. 
Successful attempts have been made periodically by state governments - against considerable 
resistance – to amalgamate councils in an attempt to reduce duplication of back-room 
administrative operations and increase capacity for community servicing functions (eg Melbourne in 
1994 and Sydney in 2017). Many planning issues, and certainly those related to climate change 
adaptation, cross municipal boundaries and require co-ordinated action (as in the Elwood case). In 
this context, the NSW government’s Greater Sydney Commission is developing six District Plans 
aligned to the 2016 Greater Sydney Region Plan-2056 that is attempting to enhance its 
implementation by bridging the metropolitan strategic plan and 24 local municipal plans. 

State governments in Australia have responsibility for the strategic planning of their metropolitan 
areas. Given the critical roles that major cities now play in the economic life of the nation (source of 
over 80% of national GDP and home to three quarters of its population; Coleman, 2017), there are 
calls for the establishment of metropolitan governments capable of providing those infrastructures 
and services best delivered at that scale together with the financial resources commensurate with 
required expenditure (Tomlinson 2016). In the context of planning for climate change, cities are 
centre stage: they are the ‘villains’ – as source of over 70% of GHGs; the ‘victims’ – where a majority 
of the world’s population live and are exposed to increasing risks; and ‘agents of change’ – where 
mitigation and adaptation solutions are being created and implemented. The body of this chapter 
has documented these three facets of cities. Since the turn of the 21st century however, there has 
been a regular progression of state government developed strategic plans, audits and reviews and 
new plans for cities such as Melbourne and Sydney – and little implementation. Deficiencies in 
horizontal integration (i.e. across the multiple departments and agencies integral to well-functioning 
large metro regions), when combined with poor vertical integration, lie at the heart of this problem. 
From the perspective of metropolitan planning for rapid growth and climate change, critical 
challenges relate to: 

• Enabling scientifically well founded climate change projections for cities related to rainfall, sea 
level rise, extreme heat and bushfire to be incorporated into metropolitan and local planning 
schemes without prospect of removal simply due to a change of state government as has 
occurred recently in Australia (Schechtman et al 2016).Certainty is needed for planning controls 
on new as well as existing urban development that will prohibit specified land uses now and into 
the future. 

• Establishing clear compensation rights for property that needs to be acquired in connection with 
future planning policies (viz. coastal retreat; in Australia this is a statutory issue, not guaranteed 
as in the US constitution). This has applicability to many issues of planning for future urban 
development and regeneration that are fundamental to the future sustainability of cities (eg. 
major urban public transport projects, brownfield precinct redevelopment etc) 

• Achieving urban infill targets of 70% and more for new housing and the accompanying 
densification of development without the extensive loss of green space, tree canopy and 
permeable surface that will exacerbate urban heat stress for residents 

• Introducing building codes for new and existing structures that deliver high levels of energy 
efficiency and carbon neutrality for buildings and precincts when combined with distributed 
renewable energy generation (e.g. National Carbon Offset Strategies for Buildings and Precincts) 
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• Enabling the emergence of new distributed infrastructure systems for cities – distributed energy 
and storage, integrated stormwater and wastewater, and decentralised waste treatment and re-
use – that have clear eco-efficiency benefits , but are facing governance rather than 
technological challenges associated with their need to interface to existing centralised state 
managed electricity, water and waste infrastructures (Swinbourne et al 2016) 

• Pro-active engagement with local communities such that the need for urban change/transition 
can be better negotiated and wherever possible citizen-led. Currently, however, there is an 
information vacuum when it comes to how climate change will impact future urban living…at 
one’s place of residence. This situation will continue until a full set of hazard data coverages at 
individual property level (that meshes with metro and local planning schemes) are made 
available to the public on government e-portals for residents to access and query. That would 
help drive change from the ‘bottom-up’ – where responsibility for future urban resilience is 
increasingly being targeted. 

Would a metropolitan government provide the basis for achieving better urban planning outcomes 
in these and other areas for Australia’s large and rapidly growing cities in an era of climate change? 
Metropolitan government is not a new concept in Australia, although it is over 90 years since the 
City of Brisbane was established. It now accommodates half the population of the Greater Brisbane 
Metropolitan Area and less than one third of South-East Queensland mega-metropolitan region of 
which it is part (it has been argued that mega-metro region is the scale at which Australia’s four 
largest cities need to be planned; Newton, 2008). In Victoria, the most recent attempt to establish a 
Greater Metropolitan Council in 1950 failed despite state government being the principal advocate 
(The Age, 8 Nov. 1950, p.4). As a consequence, the Melbourne and Metropolitan Board of Works 
(MMBW), which had been created in the late 19th century to provide water and sewerage 
infrastructure to a growing city, became the chief planning authority for Metropolitan Melbourne in 
1954. These planning responsibilities were removed by state government in 1985, heralding an era 
of developer-led urban governance overseen by a succession of neo-liberal state governments that 
continues to this day. The need for integrated metropolitan land use-transport-environment 
planning to guide future development has never been greater. Whether this is best done by a new 
metropolitan planning organisation is the question. Here Kelly (2010) has argued that changing 
structures does not, in itself, produce success and can even be a distraction. But it is timely to 
consider alternatives for city governance, considering the enormity of the challenges they face 
(Newton and Doherty, 2014) – as this volume is attempting to do. Reinventing urban government for 
the 21st century could deliver major dividends. 
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