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Preamble

CSIRO welcomesthe Inquiry into Sustainable Cities 2025 as a mechanism by which it can
provide input to the Inquiry in accordance with its general Terms of Reference, aswell as
consider possible new gtrategic directionsfor CSIRO’ s Research & Development intheurban
sysems arena. To this end, CSIRO convened a Sugtainable Cities 2025 Workshop in
Melbourne on 13 October of 21 senior scientists from 7 Divisions across CSIRO together
with several experts externa to the organisation. The outcomes of the workshop are
embodied in the material summarised in this submission.

One of the mgjor outcomes of the workshop was the recognition that urban systems are
highly complex systemswith many interrelated and interacting components. Thiscomplexity
meansthat total system sustainability can only be achieved when we can conceptualise, plan
and manage individual system componentsinthe context of thetotal urban system. Because
of our belief that progresstowards sustainability may be hampered by the very human habit
of wanting to break thingsdown into unitsthat subsequently never re-connect, wehave made
aconsciousdecision to emphasisethe importance of complete system undersanding through
the structure of our submission. In what follows the terms of reference are addressed
implicitly in an integrated vision of city sustainability in 2025. Nevertheless, we highlight
some of the key outcomes in relation to the terms of reference below.

CSIRO undertakes aprogram of research, currently costed at $29.4 M p.a. which addresses
key issues related to urban systems performance. This program was the subject of a
presentation to the House of Representatives Standing Committee on Environment and
Heritage on 26" June 2003 at Parliament House, Canberra (and which can be viewed here:
http://devel op.cnit. csiro. aul/ brochures/ core/ she/ SC2025Appendi x. ppt) .

Terms of Reference

1. Theenvironmental and social impacts of sprawling urban development.

Based on awide range of indicators (e.g. Newton, Baum et al. 2001; NSW EPA 2003)
our cities, their current development patterns and their occupants consumption patterns
are not sustainable and are unlikely to become sustainable without active effort fromthe
community, industry and all levels of government (see overview section below).

2. The major determinants of urban settlement patterns and desrable patterns of
devel opment for the growth of Audtralian cities.

Themajor cities, particularly the state capitals, will continueto grow asthesearethekey
economic enginesof the 21% century economy and are best placed to compete for capital
investment, tourism, new industries, new residents etc. (Newton, Botchie et al. 1997).

More sustainable patterns of urban development in Australiafor 2025 and beyond have
the potential for realization through a bundle of existing as well as emergent space
transforming technologies. Theseurban formsarelikely to moreclosely alignto afuture
mosaic of cities within cities. Their underpinning infrastructures will also be radically
different in anumber of respects. Thiswill result from:

* A closer dignment of home and workplace (mediated by new information and
communication technologies) resulting in a diminution of vehicle kilometers
traveled (VKTs) and city congestion.
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* Closed loop water and sewerage systems(supported by capture, treetment andre-
use of stormwater and wastewater within the “urban catchments” ) significantly
reducing demand for diverted water

» Sudtaining agppropriate environmental flows and improving quality of runoff to
recelving waters.

» Didributed energy sysemsaligned to ahybrid solar- hydrogen economy which
offers prospect for local self-sufficiency in green electricity generation.

» Hybrid transport and the contribution it will make to clean air in cities and
associated human health.

* New eco-industry clusters based on a utilization rather than disposal of waste
dreams, creating a green economy for cities and a significant reduction in
environmental damage to soil and groundwater.

Urban developments aligned to such a“blueprint” have the potential for asignificantly
reduced ecological footprint compared to the present.

3. A ‘blueprint’ for ecologically sustainable patterns of settlement, with particular
reference to eco-efficiency and equity in the provison of services and infrastructure.

Creating a sustainable city extends beyond a consideration of physical capital. Equally
important isthe development of social and economic capital. We need to integrate our
knowledge of both physical and social and economic sysemsinto anintegrated sysems
framework that can be used to develop pathwaysto sustainable urban development.(see
below definitions and sustainability matrix)

4. Meaauresto reduce the environmental, social and economic costs of continuing urban
expansion.
We need a framework for sustainability accounting for cities through which we can
measure urban performance, understand linkages, identify components to target for

change and monitor the impacts of such actions. We present one such possible
framework below and articulate multiple pathways toward more sustainable cities.

5. Mechaniams for the Commonwealth to bring about urban development reform and
promote ecol ogically sustainable patterns of settlement.

Thereisconsiderable opportunity to evaluate current policy in awiderange of areaswith
referenceto itsimpact on urban sustainability and subsequently adapt policy sothat it is
aligned to achieving the goal of sustainable urban systems. An urban audit would be a
first step in achieving this goal. There needsto be a better understanding of ‘what is' in
order to track progress towards ‘what should be’. Only government can provide such
benchmarking information.

Regulation in the urban environment often only identifiesaminimum expected level of
performance (e.g. Australian Buildings Code Board (ABCB) and the Building Code of
Augtralia (BCA); and here there is currently an absence of reference to sustainability
objectives).Government is best placed to investigate international best practice and
encourageitstake-up by Australian industry. Thisalso requiresgovernment investingin
the development of easy-to-apply-tools capable of assessing “performance” acrossthe
key dimensions of urban sustainability (best practice).
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Theremainder of the submission consigts of athree page summary (pages5 - 7) outlining the
major issuesand actionsrequired to set Audtralian citieson the pathto sustainability in 2025.
Thisisfollowed by amore detailed account where sustainability indicatorsand goalsfor 11
key city system components (buildingsand infrastructure; transport; energy; waste; water; air
quality; soil and land quality; coastal and marine; biodiversity; population and human health)
areorganised into aSugtainability Matrix (page 8). The columns of this matrix congtitutean
accounting framework for urban sustainability. The submission concludeswith alist of cited
references and an Appendix (page 28).
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Australia’ s Cities—an Overview

The most recent perspective on the performance of Australia’ s cities is found in the 2001
Audtralia State of the Environment Report on Human Settlements (Newton, Baum et al.
2001), summarised in Newton (2002).

Augtralias population is forecast to increase to a likely 23 million by 2021, equivalent to
creating one extracity the size of Sydney. If existing trends continue, Australias citiesand
regional centres will continue to grow a more than twice the rate of smaller centres,
providing challengesfor environmental management in areasof growth aswell asinareasof
decline. The annual rate of household formation (2.0%) exceeds that of population growth
(1.2%), gimulating demand for housing and related consumption expenditures.

Re-urbanisation processes haveresulted in the growth of population and residential dengties
intheinner suburbsof Australias major cities, reversing apattern of consistent decline since
the early post-war years. However, the overwhelming trend is sill suburbanisation with
centrifugal pressures causing the loss of open space, natural environmentsand rural useat the
urban fringe. Centripetal pressures from sprawl contribute to increased congestion and
gridlock in inner and middle ring suburbs due to a mismatch of jobs and services with
housing in the outer suburbs resulting in inwards commuting for work.

Audtralians are in danger of "loving our coasts to death”. Between 1991 and 1996, one-
quarter of Australia'stota increase in population was accommodated within threekilometres
of the coast. Coagtal environments provide key ecosystem servicesfor Australian cities, but
Augtralia's coads are threatened by rapid urban expansion in coastal corridors, catchment
degradation and water diversion, and climate change.

Audtralia is one of the top five consuming nations in the world. Australia’s ecological
footprint of 8.1 hectares per capitaindicatesthat itscitizensare consuming between two and
four timestheir ‘fair share’ of the world’ s resources. Areas of key concern are:

* Consumption of dwelling space continues to grow as reflected in increasing floor
gpace of new dwellings constructed (3% per annum increase 1992-1999 linked to
reduction in cost per square metre of new construction). Thisis despite adeclinein
the average size of households (2.6 persons per household in 1999 versus 3.3 in
1976).

* Audrdia generates the highest per capita CO, emissions globally (27
tonnes/person/year; Newton, Baum et al. 2001).

» Audralianow ranks among the top 10 OECD countries with respect to solid waste
generation with a per capita solid waste disposal rate of 1.1 tonnes/year.

* Vehicle kilometres travelled are increasing a a much faster rate than vehicle
regidrations or population, with significant implications for the urban economy
(congestion costs) and environment (air pollution).

* Our biodiversity in citiesand urban areasisrich but threatened by rapid urbanisation.
Morethan 50% of threatened or rare plants, mammals, birds, reptilesand freshwater
fishin Audraliaare found in citiesand their surrounds. Over 40% of nationaly lised
threatened ecological communities occur in urban and peri-urban areas. The
conservation of large amountsof natural open space presentsasignificant challenge
to local government and private landholders.
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* The urban-bushland interface is increasing in planning, design and management
importance as more people live closer to the remaining bush, are threatened by
bushfires, and interact with pest animals and endangered or vulnerable wildlife.

Audralia’ s Cities— Towar ds Sustainability

Cities have become the economic focal points of national economies and are in global
competitionto attract capital investment, tourism, knowledge industries, and themogt skilled
and intelligent workforce. Asone of theworld’ smost highly urbanised countries, and where
its five largest cities accommodate 6 out of every ten residents, cities are fundamental in
determining the performance and sustainability of our economy, environment and society.

Critical to achieving sustainability in our urban landscapes is the ability to assess current
conditionsand identify targetswhich will achieve sustainability and allow the evaluation of
policy and management strategies.

In addition, the performance of most city system components are likely to be strongly
affected by climate change including; Buildings and Infrastructure, Energy, Water, Air
Quality, Coastal and Marine, Biodiversity and Human Hedlth. Achieving a transition to
sugtainable citiesrequiresthat all effortsare carried out inthe context of climate change and
its likely impacts on system components.

Sudtainability objectives are now well represented in most federal, state and local
government strategic plansasthey relateto urban areas(e.g. Melbourne 2030); Sustainability
units or advisory groups are attached to most state and territory governments, but the only
subgtantive attempts to date to examine sustainability of urban development in Australia
occur in the context of State of Environment Reporting. The current weaknesses of SoE
Reporting are now well documented.

Recommendation: Address the paucity of data, analytical tools and resources
available for urban sustainability reporting, management and monitoring by
upgrading State of the Environment reporting acrossall levels of government.

Sustainable Cities: a Definition and Framewor k

Susgtainable development of a city involves gaining maximum benefit from the investment
madein theregion’ stotal capital. Tota capital is deemed to include:

» Physical capital: built capital (e.g. buildings, infrastructure); natural capital (e.g. air,
water, land, biodiversity) in relatively undisturbed ecosystems and modified
ecosystems (e.g. agriculture, aquaculture).

» Social and economic capital: human capital (e.g. education, health, etc); social
capital (e.g. community and ingtitutional networks and interactions); financial and
economic capital (e.g. macroeconomic planning, governance, €tc).

Together they condtitute the columns in an accounting framework for urban sustainability
that also intersectswith the key components of an urban system (e.g. biodiversity, water, built
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environment, transport, energy etc—the‘rows’). Theresultant cellsarethen capableof being
populated — via an ‘urban audit’ — of current performance. A sustainability dimension is
added via cells which seek to identify future performance targets or goals for each
component of the urban system, resulting in a Sustainability Matrix.

Recommendation: That Audtralia's three tiers of government proceed towards
development and use of a total capital accounting framework for budgeting and
reporting.

A Challenging Reality: Citiesare Complex Systems

Cities are highly complex and highly inter-connected systems as the urban audit table
suggests. System complexity is one reason why both policy and research on cities has been
sectorised and fragmented for much of the past 50 years. It isreflected inthe structure of the
Discussion Paper attached to the Inquiry into Qustainable Cities 2025, as well as most
contemporary urban strategy documents (e.g. Department of Sustainability & Environment,
Victoria).

To ensure sustainable development of cities in the 21% century requires that they be
represented and modelled asinteracting sub-systems, through which clearer underganding of
system performance is possible. Recent CSIRO initiatives that are indicative of what is
needed include:

* Re-Shaping Citiesfor aMore Sustainable Future (Newton, 1997) —areport for the
federal Inquiry into Urban Air Quality that modelled a range of aternative urban
forms (ranging from compact to the low density sprawl) using integrated land use,
transport, emissions and airshed models and concluded that more compact cities
deliver superior energy, greenhouse and air quality outcomes compared to low
density counterparts.

* Future Dilemmas (Foran and Poldy 2002) —areport for the federal Department of
Immigration and Multicultural Affairs which modelled impacts of dternative
population scenarios on future stocks of natural, built and human capital using a
physical accounting framework.

» Healthy Country (www.healthycountry.com.au) — a CSIRO Flagship project that
aims to model total urban water and physical ecosystem flows within Augtralia’s
mega-metropolitan regionsin order that water use benefitsfor all sectorsof theurban
economy are optimised.

Recommendation: A government commitment to R& D focussed on assemblingthe
appropriate capabilitiesand data to develop blueprintsfor sustainablecities.
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Pathwaysto Sustainable Cities

“1f you don’ t know where you' re going, any road will takeyou there.” LewisCarroll (Alice
in Wonderland)

For those urban domain componentswhere sustainabl e targets can be specified, afurther task
identified in the Sustainability Matrix wasto describe a pathway fromthe present datetothe
desired goal. The role of 2025 is problematic, however. As a number of charts in Future
Dilemmas (Foran and Poldy 2002) illustrate (Appendix 1; 6 Policy Dilemmas) greatest
divergence for many of the key urban issues (domains) is after 20 years from the present.

What follows are suggested sustainability pathways for specific urban domains towards
2025. The domains considered are: buildings and infrastructure; transport; energy; waste;
water; air quality; soil and land quality; coastal and marine; biodiversity; population and
human hedlth.

The Sustainability Matrix

Buildings and I nfrastructure

A number of key transitions need to be well underway in Audtralian Cities by 2025 if
sugtainability is to become reality. Many of these transitions will be enabled by new
technologies, but can not be implemented without an engagement of industry (e.g. new
product manufacture), government (e.g. new codes, standards, guidelines) and community
(e.g. anundergtanding of why change in behaviour is required — viz, acceptance of recycled
potable water). These are:

* Green buildings — that have a demonstrably smaller ecological fingerprint than
exiging stock (especialy in relation to energy, water and material use). CSIRO’s
Life-Cycle Analysis (LCA) Design and Energy Express software can automate the
process of green design direct from 3D computer aided design (CAD) models. This
can be augmented by checklig sysems such as Green Star and NABERS for
auditing performance of existing stock (approximately 98% of tota buildings).

* Integrated urban water systems (see Water section).

» Didributed energy systems (see Energy section).

Theselast two eementscan deliver significant ‘triple bottomline’” benefits but required joint
innovation at building level aswell as neighbourhood and infrastructure level in order for
maximum benefit.

A further paradigm shift will be for building and infrastructure procurement to be based on
life cycle assessments and costings, rather than the capital cost basis which dominates at
present and obviates selection of products which may have a higher initial cost but alower
completelifecyclecos (i.e. lessmaintenance, longer servicelife, etc). Governmentscan play
adggnificant role here asthey are frequently procurers, owners and landlords.

Present Possible 2025 Objective

Physical capital
Built The type and quantity of resourceinput andthe  Adoption of design and building practices that
volume and harmfulness of the output flow of a ~ minimise resource use and waste and maximise
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Natural

M odified
natural

Social and

Human an
community

I nstitutional

Present
building devdopment during its life time
contributes to its impact on ecosystems and
people. Thus damage to ecosystems and people
as a reallt of a building's flows should be
reduced.

In Austrdia, energy consumption for building
sectors (residentiad and commercid parts) is
about 600 PYyear (Bush, Dickson et al. 1999).
In Australia, the contribution of greenhousegases
fromthecommercial building sector areexpected
to nearly double from the 1990 leve of 32 Mt of
CO, p.a to63 Mt p.a. by 2010 (Commonweelth
of Augtralia1999).

Greenhouse gas emissi on attributable to heating
and cooling from Austrdian residentia buildings
ae expected to increese by between
approximady 14% and 30% in the periods of
1990 to 2010 (Commonweslth of Australia
1999).

Buildingstypically consume 14 % of total water
usein Augtralia (ABS 2000).

Mechanical hegting, ventilation and cooling
(HVAC) isthenorm.

Building ste impacts are frequently detrimental
to loca biodiversty, sormwater flow,
groundwater recharge, €etc.

economic capital

d Reusing exigting buildings can be less costly,
takelesstime, canretain cultura heritage and be
more community oriented, but design for
decondruction is amogt totaly lacking at
present.

Building regulations mainly focus on structural,
fire safety and accessihility aspects of building.
There are no sugtainability themes within the
current Building Code of Ausraia (BCA),
athough energy performance is the fird to
emergein the context of minimum performance
standard in 2003 (but not uniformly for all dates).

Incentives for environmenta friendly buildings
are uncoordinated and not comprehensive.

Transport
Transport is one of the key components of any urban centre in that it is fundamental to
providing inhabitantswith accessto goodsand servicesand can have large negative impacts
on liveability. The opportunity exists to minimise traffic stresses while providing better
access to goods and services by:

Possible 2025 Objective
utilisation of recycled material- energy efficient
design, long servicelife, clean indoor air quality,
zero emission for waste, no use of harmful
building products-minimise the adverse impact
on human heslth and safety aswell asecosystem,
maximise the amenity for use of building and
productivity.

Deveopment of more energy efficient buildings
will ensure more sustainable use of non-
renewabl e resources and will ddiver economic,
social and ecological benefits to the whole
community.

Adoption of design and building practices that
minimise resource use and waste and maximise
utilisation of recycled materid.

High qualityindoor air and naturd ventilationare
thenorm.

Suitable building ste or land with minimal
footprint to minimise site disruption.

Research intotheimplicationsof building products
substitution and recycling for energy and resource
consumption over the life of the building and the
impacts on maintenance, operationd energy and
refurbishment potential.

Implementation of incentives and remova of
impediments for incorporating environmentally
sugtainable festures and minimisng operating
cods.

Building regulations are extended to include
sustainability performance requirements and raise
minimum performance linked to guiddines that
demonstrate routes to best practice.

Exigtence of nationd and international benchmarks
of performance for key aspects of building (e.g.
energy, water, ar qudity).

CS RO Response— Inquiry into Sustainable Cities 2025
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*  Undertaking integrated land use/transport planning of multi-centred citiestoincrease
accessibility and limit travel demand.
* ‘Right moding’ public transport to centres and between centres, walking or cycling

for short trips; efficient car travel outside centres.

* Reducing energy use and pollution using Intelligent Trangport Systems (ITS) and
low energy vehicles.

» Utilising ITS for logigtics and for safety and security.

»  Setting pricing regimes to improve the urban transport “Triple Bottom Line”.

Present

Physical capital

Built

Natural

M odified
natural

Traffic congestion isgrowing with congestionin
Mé bourneand Brisbanelikely to exceed Sydney
levels by 2015.

Limited transport connectivity and dispersed
activity centres in cities increase the need for
travd and discourage use of public transport.
80% of household trips occur outsde urban
centres.

Land Pricesdiscouragestorageand freight traffic
is growing with jugt-in time deiveries and
“inventory in motion”.

“Open” transport sysems are vulnerable to
security threats (and naturd disasters).

Traffic contributesmore than 75% of the carbon
monoxide emissions, most emissions of oxides
of nitrogen, and is a mgor contributor to
emissons of organic compounds.

Road Trangport contributes 12.9% of Australian
greenhouse gas (GHG) emissions (AGO 2002)
mogt from travel within cities thus contributing
to cumulative globa warming.

Congested driving condition increase pollutant
emissons by up to 33%.

Alienation of the natural environment for
trangport infrastructure.

Increasing noise pallution in a 24 hour city as
commerdcial vehidesmoveintoresidential arees

Social and economic capital

Human an
community

g Urban car use is growing much faster than

population. In Sydney while population rose by
20% between 1981 and 1997 household car use
grew by 67%.

Traffic congestion imposes economic stress on
busness (with costs expected to exceed
$30billion p.a by 2015) and is a growing
community concern. (A survey in Sydney ranked
congestion as the most important problem).
While the number of on-road crashesisfdling,
the economic and social cogs are till too high.

Possible 2025 Objective

City structure planned around sub centres—a'* City
of Cities (Warren Centre 2002) to limit the need
for travel.

“Right moding” public trangport to centres and
between centres, walking or cycling for short trips.

Intelligent Transport Systems (ITS) for efficient
and safepassenger car travel for outside centresand
for effectivelogigticsto limit freight trips.
Accesshility to required services, goods and
activities leading to liveable cities for citizens,
attractive cities for tourigts and efficient cities for
business & industry.

A systems approach torisk assessment and contral
which balances costs, service and security.

GHG impacts reduced in period to 2015 by
Intelligent Transport Systems (ITS) reducing
emissons and by 2025 70% of vehiclesto be low
emissons or zero emisson hydrogen vehicles.
Air pollutant emissions from traffic reduced to be
no longer of concern.

Intelligent Transport Systems (ITS) providing
efficient use of exiging infragtructure and traffic
calming to increase urban green space.

ITS limiting noise with smoother driving and
routing to avoid sensitive arees.

Intelligent Transport Systems (ITS) reducing
economic and socia impacts of congestion.

ITS and infrastructure improvement limit crashes
and fatalitiesrare

Sofe & secure “wakable’ neghbourhoods.
Programs such as Travel Blending encouraging
children towalk to schoal.

CS RO Response— Inquiry into Sustainable Cities 2025
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Present
People are walking less due to both custom and
concerns for safety and security. This is
particularly significant for children where
childhood obesity is growing.
Adverse hedlth effects egpecidly to the young
and elderly dueto vehicleemissions.

Possible 2025 Objective

Ingtitutional  Direct relationship between freight growth and Integrated |and-usetrangport environment planning
GDPisbeing uncoupled asnew businesstrends ~ framework
enabled by information technologies increase poligies and practice such as City Logistics to
trips encourage efficient freight movement.
Urban transport and transport planning usualy A ppropriate road pricing to managetravel demand

' gtg i ) ) ) Taxing/charging regimes to encourage low

I nsufficient funding for increasing road supplyin emission vehidesand use of public transport.
linewith travel growth.
Taxing/charging regimes favouring large 4
whed drives and company car use.

Energy

There are considerable opportunitiesto drive more sustainable energy behavioursthrough:
*  Wider implementation of existing and developing best practice to minimise energy
consumption without prejudice to quality of life.
* Investment in new and developing technologies.
» Appropriate policy settings.

Opportunities include:

» Developing methods for simulation of complete systems (e.g. of buildings) to
optimise total integrated performance.

* Policy sttingsthat drive designs and behaviours towards energy thrift.

* Development of alternative and new technologiesfor heating and cooling e.g. solar
hot water and air heaters, absorption chillers for ar conditioning, solar cells,
geothermal heat pumps.

» Development of technologiesto increase the efficiency of fossil fuel use and fossil
fuel decarbonisation.

* Inpadlel, implementation of alternatives to power generation in large fossil fuel
plants should occur. This is anticipated to be a trend towards distributed energy
sysems, particularly in urban environments. Although production may ill be
fuelled from fossil sources, the location of the generation close to the point of use
allowsutilisation of waste heat for further electricity production, heating and cooling.

» Didributed generation may also be based on renewable sources such aswind, solar
and biomass.

* Inthelonger term, it is envisioned that a global hydrogen energy economy will
develop. This will comprise a system of technologies and infrastructure in which
hydrogen is a mgjor energy carrier, is generated in substantial proportions from
renewable sourcesand is convertible from (and to) electricity at appropriatestagesin
the path through generation, storage, transport, distribution and use.

* A national drategy, involving Government, industry, academia and research
ingtitutions is required to engage in the development of an Audtralian hydrogen
economy. Action now will secure benefits from opportunities in relation to
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renewableresources, exploitation of | ntellectual Property (IP) flowing from Research
& Development and from manufacturing and export of technology and know-how.

Present

Physical capital

Built

Natural

M odified
natural

Mog of the current stock of buildings were
designed with ardatively low priority on energy
efficiency because the price of energy was (and
is gill) very low. The price of dectricity to
Augtralian industry is one of theworld’ s lowest
raes (Audralian Energy News, September
2001).

In Augtralia, space heating and cooling account
for 39% of the tota resdentid enegy
consumption and 15% of residentia sector
greenhouse gas emissions (GHG) for the 1990 —
2010 period (AGO 1999).

Wehave seen a60% increasein energy usesince
1975 with a corresponding population increase
of 35%.

Electricity generation contributed 33% of
Audralia snet national GHG emissonsin 2001
(AGO 2001).

Devdopment of Audralia's renewable energy
resourcesisjust beginning. Optimisation of end
use efficiency and environmenta effectiveness
of Augrdia spotentia energy futurewill require
drategic planning by Federal, State and local
governments.

Social and economic capital

Human and
community

I nstitutional

In a knowledge economy, city competition is
based increasingly on quality of life and urban
amenity issues. These attributes have a strong
positive correl ation with energy consumptionon
a per-capita bass. A gronth of 2.5% p.a. in
demand for energy is anticipated (ABARE
(2001) Austraian Energy: Projections to 2019-
20).

Uptake of renewable energy has not been
widespread dueto rdatively high cost.

Possible 2025 Objective

Increased efficiencies and integrated (system)
approaches to energy consumption.

Complete cost energy accounting and pricing.
Fully exploiting passive (non powered) means of
achieving comfort in buildings eg. improved
thema insulation, passive solar hegting, naturd
and hybrid ventilation, utilisng therma storage
capacity and optimum design.

Improve adoption of distributed energy generation
methodol ogies, wherethe generation of dectricity
iscloseto the point of use, enabling utilization of
the waste heat for cooling and hesting, thus
increasing the overall efficiency.

High qudity dectricity supply will be needed to
service communications and other  high-tech
applications.

With theincreased uptake of distributed generation
dueconsderation will needto begiventoanylocal
air pollution issues which may arise

In terms of mitigating GHG emissions, one of the
most immediatey fruitful drategies will be to
reduce energy demand by dtered behaviours,
increased efficiencies and integrated (system)
approaches to its consumption.

Increase exploitation of renewable sources of
energy to a subgtantial fraction of thetotal energy

supply.

Actively discouraging and/or pendising energy
profligate behavioursto drive popul ationstowards
subgtantially less consumption without serioudy
impairing quaity of life

Audtralian society needsto address the conflicting
demands of increased energy supply to maintain
and improve qudity of life and reducing GHG
emissons.

Promote schemes similar to the ClimateCam
project in Newcastle NSW which seek to monitor
energy use a neighbourhood leve and seek
programs for community participation in demand
reduction.

Government action to develop and implement
policies that reward desirable outcomes, such as
energy efficient building design and explaitation of

CS RO Response— Inquiry into Sustainable Cities 2025
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Waste

Present

The key pathwaysto sustainability for waste are:
* Integrating multi-sectoral policies and framework for waste with air and water
management

*  Promote environmentally responsible industries operating in partnership with local
communities

» Encourage eco-efficiency consumption patterns to reduce domestic and industrial
waste and proactive public information on environmental and healthimplicationsof

ever increasing consumption habits.

* Investment in sustainability practices that link urban waste management to other
input suppliers; e.g. agricultural sector.

Present

Physical capital

Built

25-30% of landfills are consumed with waste
from congruction and demdlition (Johngton
2003).

Many indugtrial and urban wastesareneedlesdy
disposed to landfill, when beneficid re-use and
co-disposal could redlise benefits to both urban
communities and the environment.

Natural Natural systems are threstened by subsdised
landfills (contamination of groundwater) and
incineration of solid waste (air pollution).

M odified Physical flows of natural resources (eg.

natural nutrients, wood) one way (regionsto cities)?

Social and economic capital

Human and Percention that urban wastes are all hazardous.

communit Lack of knowledge of risks associated with

y
wades.
Lack of knowledge about aternative waste re-
use strategies.
Voluntary waste recycling targets.
Ingtitutional  Below-cost or no waste disposal charge.

Wesk or no regulations restricting processing,
use, or trangportation of waste, dudge, or
compost; for example, odour restrictions.

Wesk or nolegidativeand regulatory palideson
waste generation, management and diposdl.

Possible 2025 Objective
low emission technologies.

Possible 2025 Objective

Zero building and consgtruction waste.

Wadte to landfill minimised, ben€fits from re-use
maximised.

Incentives for engaging in resource recovery
technical assigtance, tax credits, surchargesonland
fills, sound environmental regulations.

Research and extenson policies that embrace the
concept of waste use in agriculture on land and
support increasing potentid and user awareness.

Stricter economic and legidative ingruments are
mandatory for effective waste management in our
urban centre.

Mandatory link of businesssolutionsto sustainable
policy initiatives.

Redefining reuse priorities and drategies to
recognize need to protect human hedth and
generate public acceptance.

Implementation of promotional and support
activities such as public education, voluntary or
mandatory recycling targets, liaison with private
sector

Incentives to stimulate marketing of recovered
material such as information and tax credits and
including incentivesto use urban waste provided by
citiesto off-set dumping codts.

Wadte re-use schemes enabled that classfy and
rank wastes on basis of environmental hazard with
high risk wadtes trested before disposa and
beneficial materidsre-used for food production or
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Water

Present Possible 2025 Objective

ornamental/revegetation uses.

Move towards an information and knowledge
based economy: information and knowl edgedonat

create waste.

Water provision in urban areas and treatment of wastewater and stormwater are both major
issues in Audtralian urban systems. To address these issues we need:

A nationally coordinated research program on water conservation and reuse to
address the barriers to more efficient urban water use and reuse, reduce costs,
increase supply security, increase environmental flows, reduce impacts on coastal
water quality, broader range of technology options, improveregulation of humanand
environmental health, enhance community understanding of issues and risks (see
Australian Water Conservation and Reuse Research  Program:
http://www.clw.csiro.au/priorities/urban/awcrrp).

A Commonwesalth investment packageto initiate a national portfolio of innovative
demondtration projects that conform to 2025 targets for water management. These
would include projects in greenfield and urban retrofit settings that would
demondtrate progress towards an integrated urban water system that incorporates
treated sormwater and wastewater into metropolitan supplies — the major urban
water challenge for the 21 century.

Major policy and inditutional changes in urban water management to avoid
embedding current inefficiencies that we will haveto live with for 50 to 100 years
due to capital intensive nature of water infrastructure decisions.

Investment at ate and commonweslth scaleto ensure sustainable water systemsare
established taking account of externalities, rather than lowest cost option for local
communities.

To spread the responsibility for a sustained supply of water and energy to al city
dwellers and developers, through education, regulation, and differential pricing
drategies.

Scorecards for water efficiency of appliances, new houses and buildings, new
subdivisions and whole cities could provide auseful tool for implementing policies,
devolving responsibility and stimulating innovation.

Present Possible 2025 Objective

Physical capital

Built

Mogt Audralian citieshave aging infrastructure,
with approx $1.5B p.a. capital expenditure on
water supply, wastewater and stormwater
systems. National domestic water consumption
exceeds 3001/p/d (2nd highest after USA ;Price
2002) and discharge of effluent and stormwater
from cities exceeds this figure. In low-lying
aress, Sgnificant salineingressinto sewerslimits
reuse.

Sydney currently consumes 106% of its
estimated safe Yield of water (NSW EPA 2003)
presenting clear challenges for reduction in use
and cregtion of ‘new’ sources from trested

Increase sudtainability of urban water service
provison through integrated water management
practices tailored to local conditions, employing
srategiesincluding provison of water servicesat a
variety of scales (urban, sub-urban, local and
individual property levels), increased retention of
ranfall runoff in the urban landscape, and source
control of contamination.

Halve Audtralian per capita urban water demand,
increase stormwater and wastewater useto 50% of
total urban water demand, reduce combined
stormwater and wastewater contaminant (induding
nutrient) discharges to receiving water weters to
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Natural

M odified
natural

Social and

Human an
community

I nstitutional

Present
wastewater and stormwater.

Pressuresare building for supplemented sources
of supply for cities such as Perth, Canberraand
Addaide. This will lead to difficult alocation
issues and water based planning for regional
deve opment.

In 2000, only 11% of Audrdian sewage
treatment plant effluent was reused (Dillon
2000), most for new agriculture not
subdtitutional reuse. Less than 3% of urban
sormwater is reused and it is difficult to get
information on this.

Natural rainfall-runoff processesarealmost non-
exigent as urban areas have modified volume,
timing and qudity of runoff and groundwater
recharge. Urban waterways and wetlands are
highly stressed ecological systems.

Reducing lot szesandincreasnghousesizesare
reducing garden ares, increasing runoff and
changing groundwater recharge. Streams are
canalised, flood-plains are built on, flood
protection measures need enhancing and urban
dream water quality and biodiversity is
impaired. Subsurface sorageisin itsinfancy.

economic capital

g Public places high value on supply security and
water purity, much higher than current water
chargesreflect. Understanding of risk inrelation
to water quality from different sources (eg.
treated wastewater for potable use) isweek.

Thereis an acceptance of moderate regtrictions
as an ongoing demand management todl.

Fragmentation of sormwater, water/wastewater,
catchment and groundwater management leads
to gross inefficiencies in water use and urban
planning.

Regulation of water reuseispoorly orchestrated,
localised, and often based on inadequate
information.

Possible 2025 Objective
50%, reduce the extraction of potable water from
urban supply sourcesto 80% of current levels.

Deveop leves of service and accountahility for
water utilities, local government, developers and
industry that encourage conservative water use.

Increase the leve of knowledge of acceptable risk
judgments and management of more localised
water based infrastructure.

Increase sdf sufficiency with respect to rainfall
retention, water quality, vegetation, wildlife and
recregtional use For new urban arees, water quality
protected and indicator species are conserved.

Groundwater extraction and rechargein urbanaress
is regulated integraly with other urban water
resources.

Increase source control and local service provison
with respect to rainfdl retention, water quality
management, flood protection, sanitation, amenity
and recregtional use. Water storage within the
urban landscape (built and natural) avoidsthe need
for new dam congtruction, water quality in urban
waterways and wetlands improved, indicator
species return, flood protection enhanced, riparian
zones adjacent naturd streamsiis preserved in all
new subdivisions.

Public continues to place high value on supply
security and water purity, more consstent with
water charges.

Understanding of risk in relation to water quality
from different sourcesissoundly based and widdy
appreciated. At present, consgent empirical
evidence in research conducted over the past
decade has shown that the major predictor of
community satisfaction with drinking water quality
istheir levd of trust in the authorities providing it
(Syme and Williams 1993; ARCWIS 2000).

Innovative methods for using redtrictions as a
demand management activity introduced with the
public’ s support.

Increased adoption of efficient garden watering
combineswith smaller |ot Sizeto decreasedemand.

Coordination of water management through cross-
indtitutional bodies or new inditutions.

National regulations on water conservation and

reue tha ae condgently applied by
knowl edgeable regulators.
Increased  public  interest, involvement and

influence in whole of water cydeingitutions.
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Air Quality
Motor vehicles are the most persistent threat to Australian urban air quality. There are four
ways to tackle the problem:

upply-sde changes. supply-side strategies might be based, for example, on
improved engine efficiencies, provision of better road or public transport networks,
and intelligent Transport Systems (ITS) to make road sysems more efficient.
Demand-sde changes: demand-side strategies involve changes in the behaviour of
those involved in the transport sector, either as users or suppliers of services.

Fud switching: fuel switching is the most straightforward means of air pollutant
reduction in the transport sector. Hybrid cars, powered by petrol or diesel engines,
are likely to become commonplace and will reduce local transport pollution by a
factor of 10.

Pollutant capture: The use of various forms of pollution control equipment (e.g.
catalytic converters and particulate trgps) need to be combined with an inspection
and maintenance programto ensurethat the pollution control equipment continuesto

work as intended.

The planned introduction of Euro3 (2005-2006) and Euro4 (2006-2007) controls will
diminish air pollution episodes, although eventually the growth in vehicle numbers and
vehicle kilometres travelled could again raise the tota emission levels. Maintaining and
improving urban air quality will require adherence to strict emission standards.

Present

Physical capital

Built

Natural

M odified
natural

Knowledgeof theair quality indoors, at home in
the workplace, in cars and in other transport
vehicles, isnot asgood asfor outdoor air qudity.
Augtralians spend from 90 to 96% of their time
indoors (ABS 1994; ABS 1996; ABS 1998).
Nitrogen dioxideleve sfrom unflued gasheaters
areaparticular problem (SokE 2001).

In Augtralia, space heating and cooling account
for 39% of the tota resdentid enegy
consumption and 15% of residentia sector
greenhouse gas emissions for the 1990-2010
period (AGO 1999).

Audtralia has the highest per capita greenhouse
gasemiss onsintheworld (27 tonnes/person/yr).

Urban greenspace can reducethegreenhousegas
emissons associated with residential space
hesting and cooling (see above) as wel as
providing a(shortish-term) sorethrough carbon
sequestration.

Stratospheric  ozone depletion, while  ill
occurring, is becoming less of a problem each
year due to remediative measures regarding
anthropogenic CFC emissons.

Possible 2025 Objective

A reduction in indoor levels of emissions from
building material sand heatersthrough devel opinga
greater knowledge base.

Increaseair quaity through increased green gpaces
network of natural green spaces, for recreation
surrounding urban centres, sub-centres, largely
localising transport movements.

Energy efficient housing can reducethegreenhouse
gas emissons of the urban residentid sector.
Requires government and industry setting
sufficiently challenging performance benchmarks.
At present, introduction of insulation into a
dweling is sufficient to deliver an accepted star
rating, obviating additiona benefitsthat can accrue
through adherence to now well known design
principles. A recent case study of project home
deve opment in South-east Queendand (Tucker and
Ambrose 2002 for AGO) revedled that designs
were well below expected energy performance
levels. The study revedled that this can be quickly
remedied viause of energy design assessment todls
such asNatHERS/AccuRATE.

Intelligent use of urban desgn and use of
vegetation may also assig in amdiorating urban
space heating and cooling requirementsthrough its
impact on urban microclimates.

Increase air quality through increased local sdf
sufficiency and hence containment of traffic flows,
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Social and

Human an
community

I nstitutional

Present

economic capital

d Motor vehides (cars trucks buses and
motorcycles) are the maor emitter of air
pollutantsin urban Audtralia. (SoE 2001). Leves
of ozone and particulate matter are of concern,
but other pollutants are below the National
Environment Protection Measure (NEPM)
standards. Air toxics (primarily hydrocarbons)
arean emerging issue.
Airborneparticlesarea so of concern (hedthand
vishility) as a result of wood smoke in some
citiesand rurd communities(Keywood, Ayerset
al. 2000).

Continued epidemiological evidence that links
particulate matter and mortdity (Simpson,
Williamset d. 1997).

Asthma is exacerbated (if not caused by) air
pollution and asthma affects 30% of young
Augraians, itstreatment costs $1 B pa.

Exceedences of the six criteria pollutants are
regulated Augtrdia-wideinthe NEPM standards
by the state Environment Protection Authorities
(EPAS). Indudtrial licences to emit are ds0
issued by the EPAS.

Soil and Land Quality
Key drategies for addressing soil quality in our cities, especialy with respect to past
contamination, include:
» Development of alternative and new technologiesfor assessing risk fromdegradation
of urban and peri-urban land resources.
* Development of methods for low cost environmental and socialy acceptable
technologies for remediation of contaminated land.
* Development of a National “ Superfund” Strategy to support risk assessment and
remediation of contaminated urban and industrial land.

Present

Physical capital

Built

Natural

It is estimated that over 80,000 contaminated
sitesare present in Audtralia, with most of these
located in urban and peri-urban areas, mostly as
a result of past indudrial practices in a less
stringent regulatory environment.

Contaminants in soils affect both human and
environmental health in situ, and may move off-
sitetothreaten groundwater resources or marine
ecosysems.

Urban devel opment in Audtraliaislocated onthe
coadtd fringe, in higher rainfal environments.
These are usually the most productive soils for
food production, yet loss of soil is rardy

Possible 2025 Objective
reducing trip lengths, traffic congestion.

Particle emissions are expected to dedline as the
new planstoreducethe sulphur in diesd fud come
to fruition — However, emissions a o result from
domestic wood burning, industry, controlled
burning and other motor vehicles.

Increasing epidemiol ogical evidencethat linksfine
particles and mortality means that there continues
to be a need to reduce this class of pollutants.
Similarly ozone level's should be reduced.

Continued evol ution of environmentd legidationin
accordance with society’ s direction.

Possible 2025 Objective

Contaminated areasidentified, risksquantified, and
soilsremediated if risks prove unacceptable.

Soil quality and potentid for food production
integrated into planning processes.
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M odified
natural

Present
consdered in planning decisions.
Artificia soils generated for landscaping,
rehabilitation, and urban gardens are often
derived fromindustrial and urban wastestreams
Contaminants in these may pose unacceptable
risks to human or environmental heslth.

Social and economic capital
Human and The public places a high priority on purity of

community

I nstitutional

foods and freedom from soil and land
contamination in recreational and home
environments.

Perceptions of environmental risk from soil
contamination are often greater than real or
measured risks.

Soil and land contamination issues are often
orphaned, with industries responsible for past
poor practices no longer exiging, or liable. In
USA, Superfund legidation addressed theissue
of orphan sites, and devel oped a framework to
allow Research & Devel opment, andremediation
and risk assessment, to be undertaken on these
Stes.

Coastal and Marine
Coastal environments provide key ecosystem services for Audtralian cities, but Audtralia's
coasts are threatened by rapid urban expansion in coastal corridors, catchment degradation
and water diversion, and climate change. This can be addressed through:

Possible 2025 Objective

Rapid techniques to screen and characterise
contaminants in materials used in artificiad soils.
Clean, saofe soils for urban rehabilitation and

landscaping.

A public that understands and accepts risk-based
management of urban and peri-urban land
resources.

A national system for proclaiming and deglingwith
orphaned contaminated land in urban and peri-
urban aress.

* Improved understanding and predictive capability to link city structureand function

to pressures and impacts on coasta environments and ecosystems.

Better awarenessand recognition in planning of the implicationsof long-termdrivers
such as population growth, urban sprawl and climate change for interactions between
citiesand coastal ecosystems.

Frameworks and modelsto support design and evaluation of integrated, multiple-use,
multiple-objective strategies for coupled urban-coastal systems.

Integration of socioeconomic and biophysical research, to incorporae coastal
ecosystem services and community aspirations and values into city design and
planning.

Ingtitutional arrangementswhich avoid jurisdictional conflictsand alow gopropriate

focus on regional, long-term issues.

Present

Physical capital

Built

More than 90% of Audralia's population and
amog al our major cities are located on the
coadtd fringe. Rapid population growth is
occurring in coastal urban belts spreading from
major cities (Brisbane, Sydney, Mdbourne, and
Perth). Increased coastal settlement i srecognised
asakey issuefor Augtrdia's coasts (SoE 2001).

Many Australian citieshave seen expangononto

Possible 2025 Objective

Population growth in coadal arees is likdy to
continue, but coastal urban devel opment must be
planned to maintain the coastal ecosystem services
which attract coastal settlement.

Coagtd urban planning provides adequate
infrastructure security and allows for impacts of
climate change and extreme events on both built
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Natural

M odified
natural

Social and

Human an
community

I nstitutional

Present
flood-plainsand low-lying coastal plains andare
vulnerabletoriver flooding, stcormsurgeor wave
eros on. Frequency of inundation or lossislikdy
to increese with climae change. (Church,
Gregory et a. 2001; Walsh, H. Bettset a. 2003).

The eduaries, embayments and adjacent
coastlines associated with our major cities have
higoricaly borne the brunt of wastewater
discharge, urban sormwater runoff, industria
pollution, litter, shipping spillsand antifoulants.
Increasing pressures are causing deteriorating
conditions in some coastal waters (SoE 2001).
Morethan 50% of estuariesfrom SE Queendand
to Perth are modified or severdy modified
(NLWRA 2001).

Urban deve opment along coagtal margins has
led to loss of wetlands and other key habitats,
which play akey role both asfiltersof catchment
loads and as nursery habitat (SoE 2001). Sea
leve risewill interact with coastal devel opment
and infrastructure protection to produce further
loss of wetlands.

Introduced marine pests are recognised as an
increasing threet for coastal marine ecosystems.
Major ports located in cities are a focus for
introductions. (Sok 2001).

Impactsof local pollution on urban estuariesand
embayments are exacerbated by changes in
water alocation and land use in catchment
hinterlands (SoE 2001).

Thereisincreasing competition for fresh water,
with a need for inter-basin transfers to support
megarurban centres. In extreme cases, eg.
Sydney, amogt dl of the flow in loca
catchments is captured and diverted through
urban water supplies.

Many Audrdian fisheries are fully or
overexploited (SoE 2001), and there are
increasing conflicts over access to coadd
resources near cities eg. competition between
recreational and commercia fishingand between
recregtion/tourism and aquaculture. (Hancock
1997; Pepperd| Research & Consulting Pty Ltd
2001).

economic capital

d Audrdiansplaceavery high priority on coastal
beaches, watersand ecosystemsfor recreationd,
aesthetic and conservation value. Surveys show
resdents are prepared to pay to maintain and/or
recover recregtional amenity and value in
estuaries, embaymentsand coastlinesadjacentto
cities (Zann 1995).

Jurisdiction over coastd environments is
notorioudy complex and fragmented (Resource
Assessment Commission 1993).

Possible 2025 Objective
and naturd capital.

Point source contaminant and waste di schargesinto
urban coastal waters are removed through
eliminating toxic compounds in products and
processes, green design and by more effective
treatment and recycling. Diffuse urban loads from
stormwater and atmospheric deposition arereduced
through improved design of sormwater systems,
and reductionsin digtributed pollution sources.

The ecosystem services provided by wetlands are
fully recognised, and wetlandsarerehabilitated and
restored where feesible

Marinepest introductionsare reduced through risk
assessment and prevention; effectivetechniquesfor
control of marine pests are devel oped and applied.

Improved catchment management and water
alocation leads to reduced sediment and nutrient
loads into urban estuaries.

Coagtal impacts of water alocation and diversion
are recognised and accounted for in sdting
environmental flows. City requirements for water
diversion arereduced through more efficient water
use and recyding.

Sustainable marine resource use is achieved
through adoption of local andregiona multipleuse
planning and management drategies.

Identify what kinds of coastal ecosystems will
bet meet community aspirations for
recregtional, aesthetic and conservation values,
while proving robust and resilient in the face of
anthropogenic and natural pressures.

Inditutional partnerships are developed to
overcome jurisdictional conflicts, and provide
integrated regiona planning and management.
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Present
Coadtdl ecosystems ae often trested as
“receiving waters’ and not incorporated into dty
planning.

Biodiversity

Loss of biodiversity is often related to the implementation of development projects and

changesin land use.

* Thepreservation, restoration and sound management of urban natural aressiscrucia

to the maintenance of biodiversity.

* Therisk associated with deterioration and loss of urban greenspace on the quality of
urban life needsto be assessed, and if high, addressed.

» Developers, local government and design professionals should beencouragedto help

provideleadership in theidentification and application of strategiesfor reducing the

biodiversity impact of urban development.

Present

Physical capital

Built

Natural

M odified
natural

Audrdias cties are biodiversty rich, but
threatened. Over 40% of nationdly listed
threatened ecol ogical communities occur inand
around our mgjor cities. Morethan 50% of the
thretened or rare plants, mammas, birds,
reptilesand freshwater fishin Augtraliadsohave
habitatsin these areas (Y encken and Wilkinson
2000).

A moreingdiousthreet to Audtraia shiodiversity
is household dynamics. Changes in the size and
number of householdsinfluence consumption and
the ecological footprint of cities (Keilman 2003;
Liu, Daily et a. 2003).

Habitat destruction and fragmentationisthemost
direct threet to biodiversty. Habitats that have
been particularly susceptible indude rivers,
estuaries and heethlands. Our understanding of
the impacts on faunaisless well known.

Inalig of 277 environmental weeds considered
to be in ther early stages of naturadisation in
Audtralia, 73% weregarden ornamentals. Sixty-
five percent of speci esand sub-speci esknown to
have become naturdised were intentionaly
introduced as ornamental species (WWF
Augtralia 2003).

The peri-urban areasin and around our citiesare
inceasingly under pressure  for  urban
deve opment. While many of these areas have
degraded biological value, they often providean
important refuge within the highly fragmented
urban matrix.

Possible 2025 Objective
Coagtd environments and ecosystem services
incorporated intocity planning and management
sysems.

Possible 2025 Objective

Incorporation of biodiversty in built form to
provide natural recovery services, incduding water
purification, atmospheric deansing and the dlean-
up of contaminated land; environmentd regulation
services, induding cimate amedioration, noise
reduction and flood mitigation; and ‘ quality of life
services that contribute to human health and the
enhancement of welbeing (Bolund and
Hunhammar 1999; Savard, Clergeau et d. 2000;
Barnett 2001).

Routine use of loca native species in parks and
gardens. Potential pest species should not be used.
Buffersaround remnantsshould be used tomitigate
edge effects.

Identify and educate public about particularly
weedy garden ornamentals and threet that garden
ornamentals condtitute to native bi odiversity.

Respongible pet ownership in areesin and around
sgnificant urban biodiversty.

Ensurethat microclimate-hed th-energy userole of
urban greenspace is included as an ecosystem
service. Water used to maintain this greenspaceis
thus contributing to this ecosystem service plus
urban greenspace can provide an important buffer
and storage capacity for urban runoff.

“Greenfields development” is undertaken in
manner that enhances biodiversity values rather
than degrades them.

Include also natural drainage sysems- creeks,
lakes, wetlands, vegetation, and wildlife.
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Present

Social and economic capital
Human and Urban greenspace is the cornerstone of hedlthy

urban communities. It playsa significant rolein

Possible 2025 Objective

Understanding of urban biodiversity improvesthe
quality of life of urban citizens. Urban policy

community improving human hedth, reducing crime, makers and managers are designing and revitalise
increasing educationd scores and  boosting urban greenspacefor preventative health benefits—
property values (Alberti 1999; Lyle 1999). menta health and physical hedlth.

Higher density urban devel opment is reducing Improved understanding of urban biodiversty can
private open space (back/front yard) anditwould help improve the quality of life of many citizens
not appear as though there is commensurate and aso provide a basis to enhance community
compensation of public open space in re- education and biodiversty and its management
urbanised or greenfidds areas. (Williams, Read & a. 2001).

Managing the bushfire threat associated with

urban vegetation sysemshasbecomean issuein

some urban aress.

Ingtitutional  'Nthefaceof increasing devel opment pressures, Actions that increase or sudain biodiversty are
the conservation of large amounts of naturd chosen over those that reduceit (Barnett 2002).
open space and the biodiversity these areas  geof Internet toincreasecommunity participation
contain, presents asignificant challengetolocal inlocal area.community planning decisions
government (Fallding, Kelly et al. 2001).
Newton et al. (2001) suggest that the planners
and developers of today have deserted the
traditional ‘garden city’ concept in favour of
privatised greenspace — the detached house on a
‘quarter-acre block of land.

Population

Growth in per capita affluence and population number are two of the key drivers that
promote increasing metabolism in Australian citiesand the associated challenges. Thereare
six population-related innovationsthat need to be considered whatever population trajectory
is underway. Each of these issues becomes more critical for policy the higher the rate of
population growth:

Under current workforce dynamicsin afast evolving skills market many workersrun
out of skills in mid career or in the case of physical skills (e.g. building and
congtruction) they are smply worn out. The 40-50 year old age cohort has to be
actively enticed back into realigtic training optionsto prepare them for 20+ years of
engaging and rewarding employment for future, rather than past employment
requirements. If implemented well this will also act as an employment buffer and
make spaces for young people entering the workforce.

Ageing isinevitable whatever therate of population growth. All new houses should
be built with aged compliant structural featuresthat allow most peopleto live active
safe and rewarding livesin their houses of choice.

Linked to the ageing issue is the issue of suburban structure. Many new housing
developments are built with only the young demographic in mind. Since most
suburban areas will eventually house 27% of people who are over the age of 65
years, spatial patterning and infrastructure needsto fully addressthe issuesof access,
safety, liveability and also catalyse community spirit and self achievement. The
biggest social problemin Tokyo isthe large number of aged womenwho live alone.
The burgeoning hesalth issues of obesity and related problems are, in the bigger
context, an ecological mismatch where city structure, time-poor lifestyles and
affluence produce an abundance of dietary energy, but little physical opportunity or
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obligation to work off that energy intake. Creetive designs for new suburbs must
make sedentary lifestyles more difficult and lure people out onto the streets into
active healthy communities and rewarding lifestyles.

The increasing number of single person dwellings, whether due to individuaistic
lifestyles, family breakdown, or ageing, maintains suburban growth at rates higher
than the raw rates of population growth. New dwelling designs might aim to 'hub’
major energy requirements such as hot water, space conditioning and transport while
maintaining 'spokes of individual living areas. | ncentive mechanismscould beput in
place to increase people per dwelling to 3 personsin 2020 and 4 persons in 2050.
The digtribution of much new population growth in suburban areas promotes large
equity issues in terms of transport linkage to nearby CBD locations, where much
employment activity and social life occurs. Population growth policieswould benefit
by integration with anticipatory and full investment into fast transit infrastructure,
rather than fragmented responses that lag major urban development by 20 years or
more. Energy standardsand incentives could beimplemented to ensurethat mogt city

trangport happensat 1-2 MJ(10°J) per passenger kilometre over thefull trangport life
cycle versus the 5 MJ km* value for the domestic car fleet on which most people

currently rely.
Present Possible 2025 Objective
Physical capital
Built In an international context, Augtraian cities have Increased densitiesaround urban and suburban

low population densties. Sydney, with an average
metropolitan density of 690 persons km?, is well
below Asian cities such as Shanghai (6600) or Seoul
(17 500), and western cities such as Copenhagen
(5300), London (4300) and New York (9300).
Population dendties of Audrdian cities are
increasing (Newton, Baum et a. 2001).

Natural Audtraliads population is forecast to increase to a
likey 23 million by 2021, equivalent to cregting one
extracity the sze of Sydney.

Between 1991 and 1996, one-quarter of Audtralids
total increase in population was accommodated
within three kilometres of the coadt.

M odified Increasing population will increase domedtic

natural requirements and trade activities which will put
increasing pressure on aready stressed agricultural
s0ils, marine fisheries, and domestic stocks of ail
and gas.

Domestic capture of fish and seafood has peaked in
the 1990’ sand appears st to declineby asmuch as
10%in coming years, while per capitaconsumption
has been increasing at about 0.15kg/yr.

Social and economic capital

The population is ageing and birth rates seem
destined todecline. High immigration can offset this
to a limited degree, but absolute numbers of aged
citizens continue to rise and the supporting and
caring tasks may not dedline.

Human and
community

centres to increase sdf-containment, reduce
trangport needs, trave distances, emissons,
and alowing more pededtrian trips to these
centres.

Sufficient areaspreserved a ong the east coast
of Audraliato maintain biodiversity.

Dematerialisation of society that decouplesthe
current strong link between economic growth
and resource consumption.

Urban expanson congdrained to maintain
landscapes adjacent to cities and towns that
provide high-value agriculturd production,
water amenities and recreationd activities.

Increased sdf-containment of urban systems
with respect to rainwater retention, reduced
trangport needs an open-space green matrix of
natural environment, natural creeks, ponds,
walking and cycletracks.

Urban areas will need to be suitable for an
increasing population of aged people with
limited mobility and specialised serviceneads.

Acknowledgement and utilisetion of aged
population asaresource. Improved health and
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I nstitutional

Present

While both skill and infragtructure issues can be
reesonably anticipated using drivers such as
demographic size and dtructure most current urban
deve opment is|eft to the vagaries of the market with
ashort term (5 year) view rather than addressng the
reglity that a suburb will perss for centuries. This
resultsin sub-optimal design most importantly alack
of connection between developments of the key
elementsand infrastructurethat could beintegrated to

form more sustainable cities.

Human Health
Asasociety, we need to develop initiatives that use integrated approaches to both primary
health prevention and the design and implementation of health services.

Possible 2025 Objective
a desire to remain active and engaged in the
community means tha this portion of the
population can offer much in ration to the
provison of community services.

Population palicy explicitly established and
implemented s that infrastructure
requirements can be appropriady designed
and scaled.

Increased education and skills development to
createacompetitiveworkforcein thenewglobe
information and knowledge based economy.
Information and knowledge are cumulative
assets not depletable. The information and
knowledgeindustry usestheleast resources of a
depletable nature. It also raises sandards of
living by paying higher incomes and generally
enableslonger working lives. (CIBW72 Reports,
Sugtainable Transport for CitiesReports, Warren
Centre Report).

Considerable opportunity existsfor intelligent urban planning and design to improve human
health through:
* Planning, designing and congtructing urban forms that provide access to urban
greenspace, safe ways to encourage walking and bike-riding and access to safe
places for exercise and relaxation in order to help society address the major new
epidemics of obesity and mental depression.
* Reduction of negative environmental impacts such as air pollution, noise and
transmission of disease caused by ineffective urban design and inadequately
maintained infrastructure.
* Improving the spatial digtribution of accessto health and community services.
* Increasing liveability and encouraging healthy lifestyle choices.
» Facilitating community cohesion and a sense of belonging.
Thispotential iscurrently poorly exploited and aprogramme of Research & Development is
recommended to provide detailed understanding of the links between urban design, patterns
of infrastructure provision and social cohesion and their effects on both enhancing the hedlth
and well being of people aswell as and identifying the environmental causes of ill-health.

Present

Physical capital

Built

Evidence exigs for increased obesity prevalence
and lower exerciselevesin urban areaswith low
“walkability” even when controlling for
individual demographics (Sadens, Sallis e al.
2003).

A comparison of Germany and Holland with the
UShas shown amuch lower incidence of cydling
accidents where cycle-tracks are pre-planned

Possible 2025 Objective

Increased el f-containment of urban systemswith
respect to reduced transport needs, an open-space
green matrix of natura environment, walking and
cyde tracks to provide opportunities for a
hedthier lifestyle.
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Natural

M odified
natural

Present
(Pucher and Dijkstra 2003).
Recent research in the US has confirmed
increased mental heglth problemsin urban areas
(Leventhal and Brooks-Gunn 2003).

Audtralids population is forecast to increaseto a
likely 23 million by 2021, equivalent to cresting
one extra city the size of Sydney.

Beween 1991 and 1996, one-quarter of
Audraids total increase in population was
accommodated within three kilometres of the
coast.

Greenfidd and urban fringe developments are
frequently poorly provided with socid
infrastructure and local access to services. This
causesincreasestrangport demand, reducesaccess
and may result in a sense of persona aienation
and conseguent anti-socia behaviour.

Social and economic capital
Human and Therearesignificant spatid differencesin accessto

community

I nstitutional

health servicesin our cities (SoE 2001).

Commonwealth health and aged care spending is
projected togrow significantly from 4.7%in 2001-
2002t06.2%in 2020-21, duetotheincreasing cost
of new procedures and medicines, with theageing
of thepopulation a soincreasing demand for hedth
spending (Commonwedlth of Australia 2002).

Incluson of hedlth impacts into devel opment
planning and decision processesis not routine.

Possible 2025 Objective

Intelligent urban design that optimises the use of
building materials, urban form and use of
greenspace to reduce the themd load on city
dwelers during the warm season and enhance
warming in cooler seasons.

Reduction of particulate and air toxic leves to be
consgtently below those required by the National
Environment Protection Measure (NEPM)
gandards for ambient air qudity. The NEPM
standardsaredesigned to protect human hedthand
wdl being.

Multi centred cities providing lower maximum ar
pollution levels through greater local sdf
containment and reduced travel (ATSE 1997).

Co-location of housing, economic opportunities,
socia infrastructure and services combined with
efficient long-distance trangport links to other
centreswill encourage community cohesion and a
sense of belonging.

Cohesive communities that take an active interest
in cregting an urban environment that maximises
health and wdlbeing and minimises overt hedlth
risks.

Preparation of hedth impact Satements to
complement environmental impact statementsfor
major projects.
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Appendix: Six Policy Dilemmas’

Population Ageing
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2 Extracted from: Foran &. Poldy (2002).
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Physical Flows per Capita
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Resource Use
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