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EXECUTIVE SUMMARY

This study has found that:

e Alocation’s access to employment and service opportunities, measured by its ‘effective job
density (EJD'), is a key explanatory factor inits attraction of apartment construction activity.

e Investment intransportinfrastructurecan galvaniseapartmentactivityinalocation, butthe
infrastructurein question needs to be of sufficientscaleand scopeto substantially boostan
area’s linkages to major employment nodes. More minor transportupgrades which improve
localised circulation arelesslikely to substantially liftapartmentactivity.

e The nexus between EJD boostingtransportprojects and housingintensification appearsto be
much stronger in Melbourne than Sydney, but this may reflect data limitationsin Sydney rather
than inherent behavioural differences.

e Correctlytargetted ity shaping’transport infrastructure can effectively boostthe supply of
housingland within existing urban footprints, by raising the intensity of its use. Such expansion
in effective land supply for housing can placedownward pressureon housingprices, other
things equal.

e Optimisingthe housingbenefits from major transportinvestments requires a suite of
supportive policies including development assessmentreforms, activeinvolvement of public
sector development corporations, various forms of land value captureand mechanisms to
ensure that areas undergoingintensification maintain a reasonablesupply of affordable housing.

Recent Australianresearch suggests thatimprovingthe connectivity of housing developableland,
whether this be situated inthe established urban footprintor on the urban fringe, may improve the
housingyield from these areas. This is premised on the hypothesis that households will be prepared to
give up some spaceinreturn for better access to employment and serviceopportunities.

To explore these issues, the currentstudy set out to address the following questions:

e To what extent caninfrastructureinvestmentthatimproves connectivity and accessibility within
a metropolitandistrictboostits housing productivity?

e  What wouldthis upliftin housing development potential and yield amount to in terms of
residual land value?

e Whatkinds of supplementary or complementary public sector initiatives, by way of statutory
planningadjustments,land assembly, demonstration projects and value capture,amongst other
things, are required to optimisethe latent housing potential generated by investment in
transportinfrastructure?

The research method focussed on two metropolitan caseexamples —Sydney and Melbourne. In broad
terms the principal study tasks were as follows:

YEDis statistical index of agglomerationin economicactivity; it comprises the numberofjobsina locality plus all the jobs situated
elsewhere that canbe reached from that locality, divided by the travel timeinvolved in reaching them. In this context, the
number of jobsis a proxy for firms.
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e For eachmetropolisinturn, cross sectional microarea data on housingdensity, housing
development andtransportinfrastructurewas analysed to identify the elasticity of housing
yield versus connectivity and accessibility versus a comprehensivefield of other explanatory
variables.

e Abasecasescenariofor housing development across these metropolitan areas was defined
assumingnomajorinvestmentin transportprojects.

e Alternative scenarios were posed representing an upliftin accessibility and connectivity across
the metropolitan areas, contingent upon the implementation of major transportprojects.

e Applyingthe elasticities identified earlier,theincreasein housing development and mix (by
type and geography) across themetro areas andthe associated upliftinland value occasioned
by the investment in transportinfrastructure were estimated assumingno change in statutory
planningsettings and facilitation strategies.

e Desk top research was conducted to identify the types of planning, governance, funding and
other interventions required to make the most of the housing boost promised by inves tmentin
major transportprojects.

Prior to the statistical exploration of the links between investment in transportinfrastructureand
housingdevelopment, the study profiled housingconditionsacrossthetwo metropolises. This found
that new housing development in Melbourne and Sydney has been of a denser form than the existing
stock. This is particularly evidentin Sydney. Unsurprisingly, perhaps, apartmentgrowth in both cities
has been focusedininner locationsand near publictransport, whiledetached housing construction has
been focused in outer growth corridors. Ingeneral housing development in Melbourne has been more
polarised than Sydney; that is, Sydney features a more distributed pattern of non-detached housing,
reflectingits more pronounced ‘poly-centric’ character compared to Melbourne.

Statistical analysis suggests that,in Melbourne, an area’s potential to attractapartment constructionis,
inlargepart, dependent on:

e RelativeEffective Job Density (EJD). EJD is a compositeindex of an area’s accessibility. It
embodies travel time by all modes to employment and service opportunities from any given
location. Areas with higher EJD were found to have a greater share of the net changein
apartments.

e Llocationincoastal areas.

e locationnear universities.

Compared to the East/South East regions of the metropolitanarea, the North/West regions are likely to
have a slightly higher share of the net change in apartments, possibly dueto the more accommodating

Council attitudeto development in these areas.

Together, these four factors explained some43% of the variationinapartmentactivity acrossthe
established parts of the Melbourne metropolitanarea between 1996 and 2011.

A similar setof factors was found to be shapingthe geography of apartment activity in metropolitan
Sydney, though the influence of connectivity was found to be weaker than in Melbourne. This may be a
function of data constraints in Sydney, where only a more limited form of statistical analysis was possible.

The key explanatory variables in Sydney were found to be:

e RelativeEID;
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e The situation of anarea withina targeted urbanrenewal site; and
e locationnear universities.

These factors explained almost 50% of the variationin apartmentactivity, though as noted, with a lower
coefficient for EID.

A key findingfrom the researchis thatinfrastructureinvestment must be of sufficientscaletoinfluence
EJD ifitis to materially affectthe propensity for apartment activity. More minor or localised transport
projects,such as lightrail extensions or bus improvements, may not have a substantialimpacton
housing outcomes (though they may well be warranted on other grounds).

A scenario approach was taken to assessingtheimpactof transportprojects on housingsupplyand
urbanform. This contemplated investmentin ‘major’ or city-shaping’railand road projects in
Melbourne and Sydney. The projects were not specifiedinterms of route, servicelevels and costbut,
rather, in terms of their assumed impacts on EJD in different parts of the city.

Implicitly, the projects in question were deemed to be of the same scaleand scopeas investments such
as CityLink or the metropolitan Rail Loop in Melbourne, and the M7 Orbital in Sydney. That is, they are
assumed to substantially shiftaccessibility contours acrossthesecities.

The scenarios are ‘realistic’ inthesense that assumed impacts arebenchmarked againstthoseachieved
inearlier,similarprojects.

The Sydney and Melbourne metropolitan areas were divided into three broadly comparableconcentric
rings coveringinner, middleand outer suburbs. Eachringwas applied an assumed percentage upliftin
relative EJD arisingfromthe notional transportprojects. As noted, these uplifts were based on previous
work completed by SGS on major transportinfrastructure projects. However, they should be interpreted
as hypothetical scenarios, devised for analytical purposes only.

The percentage EJD uplifts are shown below. They were set at slightly higher levels for Melbourne
reflectingthe less fragmented structure of that metropolis.

ASSUMED PERCENTAGE UPLIFTS TO RELATIVE EJD BY RING

Ring Melbourne Sydney
Inner 14% 10%
Middle 7% 5%
Outer 2% 1%

The table below presents the outcomes from four hypothetical scenariosregardingincreasesin
apartment activityandlandvalues,andthereductioninlandareas required for urban fringe expansion,
assumingthatthe EJD uplifts shown above have taken full effect over the period 2011-2031. The four
scenarios areas follows:

e  Qutcomes inSydney with Sydney equation and EJD coefficient

e  Qutcomes inSydney with Sydney equation and Melbourne EJD coefficient

e Outcomes in Melbourne with Melbourne equation and Sydney EJD coefficient

e  QOutcomes in Melbourne with Melbourne equation and Melbourne EJD coefficient.

This procedure encompassed a form of sensitivity testing, recognisingthatthe estimated Sydney

elasticities were beset with data limitations. By cross-deployingthe city elasticities, thebroad range of
possible outcomes inurban development could be explored.
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The impacts usingthe Melbourne EJD coefficientaremuch larger than those where the Sydney EJD
coefficientis used, given the stronger statistical relationship thatwas observed between accessibility
(EJD) and higher density housing development in Melbourne. However, the land value upliftis shown to
be higherin Sydney than in Melbourne due to the higherresidual land values thatoccurin Sydney. As a
resultof the transportinvestment increasing housing density inthe existingurban area, the amount of
land that would be required on the urban fringefor detached housingis reduced in both cities.In
Melbourne, the reductioninlandrequired for urban fringe expansion resulting fromthis hypothetical
scenariowas estimated to be 7,500 hectares. This represents 3% of the existingurban area of
Melbourne. In Sydney usingthe Sydney EJD coefficientscenariothe reductioninurbanfringe land was
estimated to be 933 hectares, equivalentto 0.2% of the existingurban area.

SYDNEY AND MELBOURNE SCENARIO OUTCOMES
Sydney Metropolitan Outcomes Melbourne Metropolitan Outcomes

With Sydney EJD With Melbourne  With Sydney EJD With Melbourne

coefficient EJD Coefficient coefficient EJD Coefficient

Additional apartments 14,000 109,100 14,400 112,700
Proportion ofbase case stock 9% 72% 13% 101%
Land value uplift (Smillions) 3,958 28,037 2,879 22,130
Reductioninlandrequiredin

. . 933 7,273 960 7,513
urban fringe expansion (ha)
Share ofexisting urban area 0.2% 1.8% 0.4% 3.0%

Interms of policy responses to optimisethe housingsupplyimpacts frommajorinfrastructure projects,
the research suggests that the area of influence of key transportinvestments such as those cited in the
aforementioned scenarios can be broken down into the following components:

e The zone of moderate EJD impact defined by the aggregation of those small areas which
collectively accommodate (say) two thirds of the EJD upliftgenerated by the project. Inthis
broader sphere of influence of major transportinvestments, the principal policy thrustmay be
to make the general planning system work better. Important themes inthis regardinclude;
depoliticising the planning process by applying subsidiarity to the allocation of plan making
roles acrossthedifferent levels of governance; followingthe Development AssessmentForum
principlesfor greater use of code assessableandindependent panel assessable development
applications;and ensuring greater transparency and conceptual clarity in the application of
upfront development contributions.

e The zone of high EJD impact defined by those areas collectively enjoying (say)a 50%share of
the total liftin effective job density. Key redevelopment districts showing a heightened
potential for transportinduced housingintensification arelikely to be situated within this zone
of high EJD impact. Here the principal policy focus may beon commissioningState
development corporations to overcome barriers to privatesector investment in housingand
related regeneration projects. Such barriers or marketfailures includeland fragmentation, land
contamination,localinfrastructure gaps and poor co-ordination between government land
holders.

e Land value capture districts which would involvea conservative ‘in-board’ delineation of the
zone of moderate EJD impact. This can be seen as the ‘benefitted area’ of the transport project
and might be a candidatefor special funds raising strategies linked to the upliftinlandvalue
enjoyed by constituent properties. Arange of mechanisms canbe used to capture a portion of
this land valueupliftfor reinvestment ininfrastructure,includingarea wide ‘regional level’
infrastructure contributions (as per those contemplated in the current White Paper on a new
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planning system for NSW) or specific district taxes (alongthe lines of the historic Melbourne
Underground Rail Loop levy).

Interms of affordable housing, the research confirms thatinvestment incity shapingtransportprojects
can effectively expand the supply of land availablefor housing development. Other things equal, this
will placedownward pressureon housingprices.

Spatially, this affordability benefitfrom an expanded land supplyis likely to be felt most in outer urban
andless well connected parts of the metropolis, which will haveto compete more strenuously on price
to attractbuyers and tenants. Areas enjoyinga boostin connectivity and therefore higher housing
activity can be expected to maintaina price premium (though this might escalateata slower pace
compared to a scenario where the city shapingtransportprojectis notbuilt).

For reasons of community sustainability and local economic functionality (e.g. access to key workers),
the reservation of some housingfor lower and middleincome groups inthe EJD upliftareas, particularly
inzones of high EJD impact, is likely to be warranted. This canoccurinone of two ways (ora

combination thereof):
e Dedicatinga proportion of the proceeds from anytax on broad area value upliftto the provision

of social housingintheseadvantaged areas

e Applyingarea wideinclusionaryzoningsothatall developmentinthe advantaged areas are
required to incorporatea proportion of affordable housing or makecashinlieu contributions so
that this obligation mightbe met elsewhere within the same broad district..
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INTRODUCTION

It has become clear through a succession of NHSC reports and other recent research thatthe housing
supply conundrumin Australia ranges well beyond questions of aggregate land supply and the cost of
labour and materials thatgointo dwelling construction. For example, facilitatingland releaseon the
urban fringe may once have been a valid strategy for boosting supply side elasticity, but is now
increasingly problematic given the prodigious spread of Australia’s largecities and the inward drift of
higher order jobs.

Inthe more modestly proportioned Sydneys and Melbournes of the long post war boom, residents on

the urban fringe could reach a reasonably large share of what the metropolis had to offerin employment,
education and recreational opportunities. This shareis nowbeingeroded as new suburbs are
establishedin ever more distantlocations.

By way of illustration, when the suburb of Lynbrook, justnorth of Cranbournein Melbourne’s south
eastern growth corridor,was inits early development phasein 1996, new residents could reach more
than 370,000 jobs withina 30 minute driveinthe morning peak. This represented almosta quarter of
the total jobs in metropolitan Melbourne.

Fastforwardto 2011 andthe suburb of CranbourneEast, which is inthe next batch of fringe urban
development inthe south eastern growth corridor. At this time, these new subdivisionswereat a similar
early stage of development as Llynbrook had been 15 years earlier. Between 1996 and 2011, the total
metropolitanjob stock had grown by almost40 percent. Butthe pool of jobs accessiblewithina 30
minute drivefor the new residents of Cranbourne Easthad shrunkto about 345,000, representing only
16 percent of all jobs in Melbourne. The Cranbourne Eastresidents alsofacedasharpfallinaccess to
knowledge intensivejobs. They could reach eight percent of Melbourne’s high payingservices jobs
withina halfhourdrive,compared to 14 percent for the Lynbrook pioneers backin 1996.

To be effective, housing supply needs to be well connected to employment, education, health, retail and
other urbanservices. Withoutthese connections, there is a significantrisk of foregone human capital
development as households onthe urbanfringe aredenied learning opportunities delivered through job
churnas well as formal training. Moreover, there is anecdotal evidencethat households arebeginning
to think twice about taking up these fringe housing opportunities in the bigger cities, notwithstanding
their relative affordability, becausethey curtail life opportunities for families.

Meanwhile, improvingthe connectivity of housing developableland, whether this be situatedinthe
established urban footprintor on the urbanfringe, appears likely toimprove the housingyield from
these areas. This is premised on the hypothesis that households will be prepared to give up some space
inreturn for better access to opportunity.

A relationship of this kind is broadly evident in Figure 1, taken from previous SGS research. Interms of
greenfield development, SGS has estimated that the extension of rail services to growth areasin
Melbourne’s north would enable a 20 percent liftin housingyield (i.e. density) within the 10 minute
drivecatchments of stations”.

%5GS Economics & Pla nning Pty Ltd (2007) Epping to South Morang Rail Extension; Housing Affordability, Sustainability, Urban
Form and Economic Impacts, a report prepared forthe City of Whittlesea
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FIGURE 1. ACCESSIBILITY AND THE DISTRIBUTION OF HIGHER DENSITY HOUSING

Inshort, it would appear that better transportcan effectively expand the supply of land availablefor
housingother things equal.

In recent work completed for the Residential Development Council (RDC), SGS found that the quality of
publictransportservicesinanareaisa strong determinant of achievabledensity. Indeed, the apparent
strength of this relationship suggests thatinvestments in this infrastructure could operateas a de facto
land supplyinitiativeas well as an exerciseintransport management. However, the same work found
that the public policy challengeinvolved in reformingthe planning, fundingand delivery of transport
improvements soas to supporthousing development ought not be underestimated. It would require
something of a ‘step change’ intransportplanning philosophy and practiceacross the metropolitan
areas.

Againstthis background, the current projectset out to address three questions:

e To what extent caninfrastructureinvestmentthat improves connectivity and accessibility within
a metropolitandistrictboostits housing productivity?

e  What would this upliftin housing development potential and yield amount to in terms of
residual land value?

e To what extent might supplementary or complementary public sector initiatives, by way of
statutory planningadjustments, land assembly, demonstration projects and the like, providea
further premium on the housingyield boostmade possible by infrastructureinvestment?

The research method pursued by SGS was broadly as follows:

Infrastructure investment and housing supply 2



For Sydney and Melbourne, cross sectional micro area data on housing density and transport
infrastructure was analysed to identify the elasticity of housingyield versus connectivity and
accessibility versus other explanatory variables.

A basecasescenariofor housing development across these metropolitan areas was defined
assumingnomajorinvestmentin ‘city shaping’transportprojects.

Alternative scenarios were posed representing an upliftinaccessibility and connectivity across
the metropolitanareas, contingent upon the implementation of major transport projects.
Applyingthe elasticities identified earlier, theincreasein housing development and mix (by
type and geography) across themetro areas andthe associated upliftin land value, occasioned
by the investment in transportinfrastructure was estimated assumingno change in statutory
planningsettings and the involvement of development corporationsand other implementation
agencies.

Desk top research was conducted to identify the types of planning, governance, funding and
other interventions required to optimise the housing boostpromised by investment in major
transportprojects.

Infrastructure investment and housing supply 3
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HOUSING DEVELOPMENT
TRENDS

This section provides a brief overview of housing development trends evident in Melbourne and Sydney.
The preliminary analysis seeks to distilany broad trends, particularly with regard to transport
infrastructure, prior to the detailed statistical regression analysis.

Melbourne® has 1.6 million dwellings, predominantly in the form of detached housing (72 per cent as of
2011). Approximately 25-35,000 dwellings areadded to the housingstock each year. Over the past10
years there has been increasingdiversity inthe new housing stock produced, with more apartments and
semi-detached housing (see Figure 2). However, the majority (59 per cent) has still been traditional
detached housing. This changeinthe type of housingstock has hada relatively smallimpacton the
overall mix of housingin Melbourne.

FIGURE 2. DWELLING STOCK AND NET CHANGE BY TYPE, MELBOURNE 2001-11

*For the purposes of this analysis “Melbourne” is defined based onits urbanextent. Surrounding peri-urban and rural areas have
been excluded evenif within the Greater Melbourne SD/GCCSA. Refer to Figure 13.
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Sydney” has 1.7 million dwellings, also predominantly in the form of detached housing (59 per cent as of
2011). At present, approximately 20-30,000 dwellings areadded to the housingstock each year. Over
the past10 years there has been increasingdiversity in the new housingstock produced, with more
growth inapartments than detached housing(see Figure 3). Unlike Melbourne, the lion’s share of
growth (44 per cent) has been inapartments. This changeinthe type of housingstockhas hada
significantimpacton the overall mix of housingin Sydney.

FIGURE 3. DWELLING STOCK AND NET CHANGE BY TYPE, MELBOURNE 2001-11

Distribution of recent housing development

Figure 4 and Figure5 present the spatial distribution of the net change inthe housingstock by

development types in Melbourne and Sydney. The sizeof each circlerepresents the amount of change

and the segments represent the type of housing development. From this, two broad trends can be seen:

— There has been a significantamount of development inthe outer growth corridors. This
development has predominately been in the form of detached housing.

— There has also been significantdevelopment in the inner core of Melbourne and Sydney. This
development has predominantly been apartments.

Comparison of the two maps also shows thedominance of apartments in Sydney versus the situationin

Melbourne, and Sydney’s more accentuated polycentric nature, with particularcentres such as
Parramatta containinga significant number of apartments.

*For the purposes of this analysis “Sydney” is defined based onits urban extent. Surrounding peri-urban and rural areas have been
excluded even if within the Greater SydneySD/GCCSA. Refer to Figure 13.

Infrastructure investment and housing supply 6



FIGURE 4. DISTRIBUTION OF DWELLING NET CHANGE, MELBOURNE 2001-11

FIGURE 5. DISTRIBUTION OF DWELLING NET CHANGE, SYDNEY 2001-11
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Further analysis of this recentchange in housing by

access to public transportinfrastructure (measured Effective Job Density
through the distanceto a trainstation) and general EJD is a measure of agglomeration based on
accessibility tojobs and services (measured through the number of jobs within all of Melbourne
Effective Job Density) suggest there is a correlation. discounted by the time taken to access them
The followingfigures presentthe distribution of the by caror publictransport. Itisanindex
net changein housingby three housing development measure where the higher scorerepresents
types. The distribution of the existing housing stock a more agglomerated area. An area canbe
has also been included as a dotted line for comparison. highly agglomerated either by havinga high
concentration of jobs (i.e.the CBD) or by
From Figure 6 itcan be seen that compared to the having strongtransportconnections to lots
existinghousingstock there is relatively less of jobs, or a combination of both.

development occurring within close proximitytoa

trainstationin Melbourne. 20 per cent of new

housingwas over 4.5 km from a train station and this was predominantly detached housing. The vast
majority of development occurringnear trainstationsiseither apartment or semi-detached housing.
This reflects the intensification and urban renewal development activity occurringaround many stations
withinthe existingurban areas of Melbourne.

FIGURE 6. DWELLING NET CHANGE BY DISTANCE FROM A TRAIN STATION,
MELBOURNE 2001-11

In Sydney however, there was significantly more housing growth occurring within 1 km of a train station
(see Figure 7), which was predominantly apartments and semi-detached housing. There was still
approximately 16 per cent of new housingoccurringoutsideofa 4.5 km radius of a trainstationin
Sydney, mostly as separatehouses.
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FIGURE 7. DWELLING NET CHANGE BY DISTANCE FROM A TRAIN STATION,
SYDNEY 2001-11

Figure 9 presents the change in housingstock by relative EffectiveJob Density (EJD)(see Figure 8). From
thisitcanbe seen that withinthose locations with a very high level of agglomeration (relative EJD closer
to 1) there has been a greater proportion of development compared to the existing housing stock. This
has been predominantly apartment type housing. Locations with lower levels of relative EJD experienced
strong growth in detached housing.

For Sydney, housing development was more dispersed acrossthelevels of relativeEJD, see Figure 10 and
Figure 11. A greater proportion of new development compared to the existingstock occurred athigh
levels of agglomeration. In Sydney, there was also significantapartmentgrowth at lower levels of relative
EJD (between 0.3 and 0.5) which was not the casefor Melbourne.
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FIGURE 8. RELATIVE EFFECTIVE JOB DENSITY, MELBOURNE

FIGURE 9. DWELLING NET CHANGE BY RELATIVE EFFECTIVE JOB DENSITY,
MELBOURNE 2001-11
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FIGURE 10.RELATIVE EFFECTIVE JOB DENSITY, SYDNEY

FIGURE 11. DWELLING NET CHANGE BY RELATIVE EFFECTIVE JOB DENSITY,
SYDNEY 2001-11
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Chapter conclusions

From this analysis of recent housingtrends in Melbourne and Sydney the following key findings were
identified:
e New housingdevelopment in both Melbourne and Sydney has been of a denser form than the
existing stock. This is particularly evidentin Sydney.
e Apartment growth has been focusedininnerlocations and near publictransport.
e Detached housinggrowth has been focused in outer growth corridors.
e Ingeneral housingdevelopment in Melbourne has been more polarised than Sydney.
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MODELLING HOUSING
AND CONNECTIVITY

The followingstatistical analysis seeks to estimate the extent to which infrastructureinvestmentthat
improves connectivity and accessibility influences housing development. The model operates ata
metropolitan wide level given the stronginter-relationships between localised housing markets. Thatis,
anincreaseinsupplyinonelocationislikelytoimpactsupplyinanother.

The figure overleaf provides an overview of the approach, key inputs/outputs and analytical tasks
competed duringthis stage of the project. The remainder of this section provides details regarding the
data variables collected, statistical techniques used, re-distribution model approach and results fromthe
analysis.
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FIGURE 12. ANALYSIS PROCESS OVERVIEW

Historicalhousing development
by dwelling type 1996-2011

\ 4

Base 2031 housing distribution

\

y

Regression analysis

Undertake regression analysis of the share of
metropolitan housinggrowth by three dwelling types
between 1996 and 2011 by Statistical Area 2 geography
againstarange of explanatoryfactors induding
accessibility, connectivityand other key variables

Infrastructure improvements

Developa package of infrastructure i mprovements and
model associated changes to accessibility/connectivity
variablesfor Statistical Area 2s.

Model impact on housing development

Using regression equations, infrastructure
improvements and base 2031 housingdistribution
estimate impact to housing distributionandtype of
housingdevelopmentin 2031

\2

Alternative 2031 housing
distribution (unconstrained)

Existing housing capacity limits

Basedon existing and planned housingdevelopment
controls estimate anupperlimit to housing
development for each Statistical Area 2.

Alternative 2031 housing
distribution (constrained)

Value housing uplift

Calculateincrease in land value for the housing uplift
basedonthe existingresidualland value of three
housingtypes.
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The statistical analysisand subsequentredistribution model has been created based on the ABS
Statistical Area 2 (SA2) geography (see Figure13 and Figure 14 below). There are approximately 250
SA2s across each of the Melbourne and Sydney metropolitanareas. These aresimilarinsizetoa suburb;
an SA2 typically has between 4,000 and 7,000 dwellings.

FIGURE 13.STATISTICAL AREA 2 GEOGRAPHY, MELBOURNE

FIGURE 14.STATISTICAL AREA 2 GEOGRAPHY, SYDNEY
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A total of 64 SA2s from the Melbourne area and 5 from Sydney have been excluded from the analysis

becausethey represented:

e Non-residential areas such as the port and airport.

e Non-urban areas which are situated within the metropolitan areas such as the Mornington
Peninsulain Melbourneand Bilpinin Sydney. These areas exhibit quite different development
patterns than existingurbanareas and arelikely to distortthe results.

A rangeof datasets and spatial attributes werealigned to
the SA2 geography for use in the regression analysis stage.
They were grouped into variables sets based on what real
world phenomena they were illustrating. Figurel5
below lists each variable, the data sources and any
additional information regardinghowitwas created.

While many of the attributes were only developed for a
single pointintime (i.e. cross-sectional data), the change
inhousing, housingstockand EJD were all developed as
panel datasets for the period 1996-2011 for Melbourne.

Cross-sectional data

Is a one-dimensional dataset which
varies between subjects (i.e. different
locations) atthe same pointintime.

Time series data

Is a one-dimensional dataset which
varies over time (i.e. 1996 — 2011) for a
still subject (i.e. population).

Given the limited availability of data in Sydney, the

change inhousing, housingstockand EJD were produced

foronly 1 cross-sectional time period, 2006-2011.

Maps of the regional indicator variablesarealso
presented after the table.

FIGURE 15. REGRESSION DATASET

Set

Name

Independent Variables

Share of
housing
development

Share ofnetchangein total dwellings
-1996-01

-2001-06

-2006-11

Share ofnetchangein detached
dwellings

-1996-01

-2001-06

-2006-11

Share ofnet change in semi-detached
dwellings

-1996-01

-2001-06

-2006-11

Share ofnetchangein apartments
dwellings

-1996-01

-2001-06

-2006-11

Explanatory Variables

Existing
Stock/Land

Share oftotal dwellings
-1996

-2001

- 2006

Share ofdetached dwellings
-1996

-2001

- 2006

-2011

Panel data
Is a two-dimensional dataset which

varies between subjects (i.e. different
locations) and over time (i.e. 1996-2011)

Source and notes

Source: ABS Census and SGS

SGS used GlISanalysis to align historical small
area (Collection District/Statistical Area 1)
Census data to a consistent Statistical Area 2
geography. Where boundary conflicts occurred a
landareaproportion split was used to
redistribute data.

Source: ABS Census and SGS

Source: ABS Census and SGS
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Set

Name

Source and notes

Share ofsemi-detached dwellings
-1996
-2001
- 2006
-2011

Source: ABS Census and SGS

Share ofapartment dwellings
-1996
-2001
- 2006
-2011

Source: ABS Census and SGS

Share ofurbanland
-1996
-2001
- 2006
-2011

Source:Urban Centre/Localityfrom the
Australian Standard Geographic Classifications
(ASGC) - ABS (see Figure x)

Land Supply

Share ofchangein urbanland
-1996-01

Source: Urban Centre/Localityfrom the
Australian Standard Geographic Classifications

-2001-06 (ASGC) - ABS (see Figure x)
-2006-11
Connectivity Effective Job Density Source:SGS basedon
and accessibility -1996 Total employment data - ABS Census
measures -2001 AM peakcarand public transport travel times -
-2006 Melbourne Integrated Transport Model (MITM) -
-2011 Department of Transport
Public Transport Access Levels(Train) Source:SGS
Public Transport Access Levels(Tram) A measure of alocations public transport access
Public Transport Access Levels (Bus) as of 2010 basedonthe walkdistance to stops
Public Transport Access Levels and the number, frequency and type of services
(Combined) available.
Distance to Train Basedon crowflydistance to closest train
station (km)
Distance to Tram Basedon crowflydistance to closest tramstops
(km)
Distance to Fixed Public Transport Basedon crowflydistance to closest train/tram
stops (km)
Distance to Public Transport Basedon crowflydistance to closest
train/tram/bust stop (km)
Other Distanceto CBD Basedon crowflydistance to CBD (km)
explanatory
factors

Distance to Central Activity Area

Basedon crowflydistance to a CAA (km)

Distance to principal activityarea

Basedon crowflydistance to a PAA (km)

Distance to majoractivityarea

Basedon crowflydistance to a MAA (km)

Distance to industrial node

Source: Designated industrial nodes - 2010
Urban Development Program - Department of
Planning and Community Development

Basedon crowflydistance to industrial node
(km)

Nearanindustrial node

Distance to coast

Basedon crowflydistance to coastline (km)

Nearthe coast

Distance to coast/Yarra

Basedon crowflydistance to coastline orYarra
river (km)

Nearto the coast/Yarra

Distance to coast/Yarra/major park

Basedon crowflydistance to coastline, Yarra
riveror metropolitan | evel park(km)

Nearto the coast/yarra/major park

Distance to a university

Basedon crowflydistance to university (km)
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Set Name

Source and notes

Neara university

Targeted Urban Renewal Location

Based on metropolitan strategic planning
documents.

Region Development Rings
identifiers

Basedon historical development patterns. Inner
established areas, middle established areas,
outer established areas, remnant broad hectare,
growth areas (See Figure X)

Self-contained housing markets

Source:SGS based on ABS data

Using migration patterns from 2006 to 2011
eightsub-markets for Melbourne have been
defined: InnerSouth-East, West-South, West,
North-West, North-East, East, Outer South-East
and Mornington Peninsula (See Figure X).

Self-contained labour markets

Source:SGS based on ABS data

Using 2011 journeyto workpatterns six s ub-
markets for Melbourne have been defined: Inner,
West, North, East, South-East and Mornington
Peninsula (See Figure X).

FIGURE 16. URBAN AREA, MELBOURNE 1996, 2001, 2006 AND 2011
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FIGURE 17.URBAN AREA, SYDNEY 2006 AND 2011

FIGURE 18. DEVELOPMENT RINGS, MELBOURNE
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FIGURE 19. DEVELOPMENT RINGS, SYDNEY
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To estimate the induced change in housing development resulting from changes to connectivity/
accessibility a regression analysis of historical changes intheshare of housing development by type
compared to a range of explanatoryvariables was completed.

Thatis, the shareof alocation’s changein dwellings is a function of:
e Size of the location. Based on the shareof existing dwellings or urban land within thatzone.
e Amount of new land supply. Based on the shareof the change inthe urbanland.
e Connectivity or accessibility of the location.Based onan appropriateindicator
e Otherlocational attributessuchas,amenities, dis-amenities, regional/marketdifferences, etc.

Of particularrelevanceis EJD whichis used as a measure of accessibility. Over the past15years there
have been several major roadinfrastructureprojects thathavehada significantimpacton the
accessibility rating of certain locations across metropolitan Melbourne, such as:
e 1996to0 2001 —Western RingRoad
e 2001to 2006 —Citylink
e 2006to 2011 —Eastlinkand major improvements to the Monash Freeway and the West Gate
Bridge

These have been captured inthe EJD index through changes in travel times and employment distribution
(See Figure 20). Whilethe overall level of EJD has increased over the period there have been changesin
the spatial distribution of the index. For example, projects such as the Western Ring Road and Citylink

have increased the accessibility of the western suburbs, relativeto the eastern.

FIGURE 20. EFFECTIVE JOB DENSITY, MELBOURNE 1996-11

A measure of relative accessibility is useful in comparing the EJD index between Melbourne and Sydney.
This is calculated by ranking each SA2 value between 0 and 1, where 1 is the most accessible location

Infrastructure investment and housing supply 23



(typically the CBD) and 0 is the least accessible location. The relativities between the various locations

are maintained on this scale.
The maps in Figure 21 and Figure 22 show the relative EJD by SA2 for Melbourne and Sydney respectively.

Melbourne’s EJID shows it is highly monocentric characteristics, whilstSydneyis more polycentric.
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FIGURE 21.RELATIVE EFFECTIVE JOB DENSITY, MELBOURNE

FIGURE 22.RELATIVE EFFECTIVE JOB DENSITY, SYDNEY
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Regression analysis techniques

Duringthe preliminaryanalysisitwas discovered thatthere were quite different development patterns
between the three broad housingtypes. For this reasonfour separate multiplelinear regressions were
completed for the following dependent variables:

Share of net change in total dwelling stock;

Share of net change in detached dwelling stock;
Share of net change in semi-detached dwelling stock;
Share of net change in apartment dwelling stock;

For Melbourne a panel data regression was completed for three time periods (1996-01,2001-06 and
2006-11)and 216 cross-sections (SA2s) with weighting to control for time-series variations. Variables
that were not availableacross timewere left staticacrossalltimeperiods. For Sydney onlya singletime
period was available (2006-11); therefore only a cross-sectional analysis was completed.

A rangeof descriptive statisticsand sequential testing processes were used to selecta preferred
equation.

Correlation Matrix. A matrix was used to assess howcorrelated (or similar) onevariableis to
another. The correlation coefficients within this matrix rangefrom -1 to 1. Where two variables
have a coefficientof 1 (or -1), this means they are perfectly related. A coefficientof 0 means
there is no relationship between the two variables atall. Anegative coefficientsignifies thereis
aninverserelationship, thatis,as one valueincreases, the other valuedecreases. An analysis of
the correlation matrix determines which variables areclosely related and therefore may
essentially berepresentingthe same concept (i.e. distanceto the CBD and EJD may both be
representing a similarconcept of a locations proximity to the city ‘core’). Iftwo correlated
variables thatrepresent the same thing areincludedinaregression equationitis difficultto
mathematically attribute change/effect to one or the other and both canappear statistically
insignificantor can adversely affectthe robustness of the equation. Figure 23 overleaf presents
the correlation matrix for allthe variables tested during the regression analysis phase. Any
variables with a coefficientgreater than |0.8| are typically considered to be ‘highly’ correlated
andare highlighted inred below. Coefficients greater than |0.5| exhibitsome degree of
correlationand havebeen highlighted yellow.

Conceptual framework. Variables weretested inlinewith the conceptual framework. Thatis
variables weresequentially tested in sets related to the phenomena that they were deemed to
represent. Preferred variable(s)for each set wouldthen remain inthe equationawaitingtesting
of the followingsetof variables. Higher level variables such as existing share were included first
with lower level attributes tested later.

Step-wise selection. Thisisanautomated statistical procedurefor choosinga preferred
variableorset of variablesfroma longer listof variables. This is done by continually swapping
variables inandoutof an equation until the highest adjusted coefficient of multiple
determination (adjusted R squared)is found and all variables arestatistically significant. This
procedure was one of the techniques used to selectthe preferred variablefroma set of similar
variables (i.e. all publictransportvariables wereincluded and the step-wise variableselection
procedure choosethe variablethatbest explained the variationinresultantdensity).

Descriptive Statistics. Arange of descriptivestatistics wereanalysed to determine the

appropriateness of the regression equation. This included the adjusted Rsquared and
individualvariablesignificance.
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FIGURE 23.CO-VARIANCE MATRIX FOR MELBOURNE

SHARE_DW
SHARE_DWSEP
SHARE_DWSEMI
SHARE_DWAPT
SHARE_UCL
SHARE_CHUCL
REL_EJD_ALLYRS
PTAI_TRAIN
PTAI_TRAM
PTAI_BUS
PTAI_COMBO
TRAIN_DIST
TRAM_DIST
FIXEDPT_DIST
PT_DIST
CBD_DIST
DIST_CAD
DIST_PAC
DIST_MAC
INDNODE_DIST
COAST_DIST
COASTYARRA_DIST
PARKWATER_DIST
UNI_DIST

SHARE_DW

1.00
0.74
0.47
0.48
0.46
-0.19
0.09
0.19
0.10
0.20
0.20
-0.26
-0.12
-0.23
-0.33
-0.05
-0.14
-0.10
-0.34
0.26
-0.03
-0.15
-0.12
-0.09

SHARE_DWSEP

0.74
1.00
-0.04
-0.20
0.73
-0.08
-0.41
-0.02
-0.33
0.00
-0.18
0.03
0.17
0.12
-0.20
0.34
-0.11
0.09
-0.02
0.04
0.32
0.22
0.16
0.20

SHARE_DWSEMI

0.47
-0.04
1.00
0.53
-0.14
-0.17
0.47
0.21
0.31
0.15
0.29
-0.34
-0.33
-0.41
-0.23
-0.40
-0.12
-0.16
-0.40
0.36
-0.33
-0.44
-0.35
-0.33

SHARE_DWAPT

0.48
-0.20
0.53
1.00
-0.25
-0.14
0.62
0.31
0.58
0.30
0.53
-0.39
-0.35
-0.43
-0.21
-0.46
-0.04
-0.28
-0.44
0.27
-0.43
-0.43
-0.33
-0.36

SHARE_UCL

0.46
0.73
-0.14
-0.25
1.00
0.02
-0.45
-0.18
-0.30
-0.11
-0.27
0.24
0.39
0.33
-0.07
0.48
-0.09
0.32
0.12
-0.05
0.31
0.23
0.19
0.40

SHARE_CHUCL

-0.19
-0.08
-0.17
-0.14
0.02
1.00
-0.21
-0.14
-0.09
-0.17
-0.17
0.31
0.28
0.36
0.46
0.18
0.26
0.21
0.25
-0.24
0.08
0.18
0.30
0.28

REL_EJD_ALLYRS

0.09
-0.41
0.47
0.62
-0.45
-0.21
1.00
0.35
0.69
0.38
0.66
-0.40
-0.61
-0.51
-0.28
-0.73
-0.23
-0.43
-0.48
0.27
-0.47
-0.49
-0.48
-0.66

PTAI_TRAIN

0.19
-0.02
0.21
0.31
-0.18
-0.14
0.35
1.00
0.21
0.30
0.53
-0.57
-0.26
-0.47
-0.19
-0.29
-0.19
-0.20
-0.29
0.20
-0.14
-0.18
-0.13
-0.27

PTAI_TRAM

0.10
-0.33
0.31
0.58
-0.30
-0.09
0.69
0.21
1.00
0.44
0.84
-0.23
-0.33
-0.35
-0.14
-0.46
-0.08
-0.24
-0.28
0.19
-0.29
-0.33
0.27
-0.35

PTAI_BUS

0.20
0.00
0.15
0.30
-0.11
-0.17
0.38
0.30
0.44
1.00
0.77
-0.29
-0.32
-0.32
-0.36
-0.31
-0.23
-0.30
-0.27
0.16
-0.07
-0.16
-0.20
-0.34

| PTAI_COMBO

o
o

-0.18
0.29
0.53
-0.27
-0.17
0.66
0.53
0.84
0.77
1.00
-0.40
-0.42
-0.45
-0.29
-0.49
-0.20
-0.33
-0.35
0.25
-0.22
-0.31
-0.28
-0.44

TRAIN_DIST

-0.26
0.03
-0.34
-0.39
0.24
0.31
-0.40
-0.57
-0.23
-0.29
-0.40
1.00
0.35
0.89
0.47
0.39
0.24
0.31
0.48
-0.18
0.28
0.34
0.22
0.37

TRAM_DIST

-0.12
0.17
-0.33
-0.35
0.39
0.28
-0.61
-0.26
-0.33
-0.32
-0.42
0.35
1.00
0.51
0.39
0.89
0.23
0.59
0.43
-0.33
0.08
0.33
0.49
0.92

FIXEDPT_DIST

-0.23
0.12
-0.41
-0.43
0.33
0.36
-0.51
-0.47
-0.35
-0.32
-0.45
0.89
0.51
1.00
0.53
0.52
0.27
0.41
0.49
-0.20
0.29
0.39
0.30
0.51

PT_DIST

-0.33
-0.20
-0.23
-0.21
-0.07
0.46
-0.28
-0.19
-0.14
-0.36
-0.29
0.47
0.39
0.53
1.00
0.25
0.40
0.32
0.49
-0.26
0.11
0.25
0.42
0.38

CBD_DIST

0.05
0.34
0.40
0.46
0.48
0.18
0.73
0.29
0.46
0.31
-0.49
0.39
0.89
0.52
0.25
1.00
0.14
0.52
0.44
0.17
0.35
0.52
0.54
0.85

DIST_CAD

-0.14
-0.11
-0.12
-0.04
-0.09
0.26
-0.23
-0.19
-0.08
-0.23
-0.20
0.24
0.23
0.27
0.40
0.14
1.00
-0.01
0.12
-0.16
-0.05
0.09
0.28
0.24

DIST_PAC

-0.10
0.09
-0.16
-0.28
0.32
0.21
-0.43
-0.20
-0.24
-0.30
-0.33
0.31
0.59
0.41
0.32
0.52
-0.01
1.00
0.28
-0.07
0.05
0.03
0.16
0.56

DIST_MAC

-0.34
-0.02
-0.40
-0.44
0.12
0.25
0.48
0.29
0.28
0.27
-0.35
0.48
0.43
0.49
0.49
0.44
0.12
0.28
1.00
-0.18
0.26
0.23
0.32
0.43

INDNODE_DIST

0.26
0.04
0.36
0.27
-0.05
-0.24
0.27
0.20
0.19
0.16
0.25
-0.18
-0.33
-0.20
-0.26
-0.17
-0.16
-0.07
-0.18
1.00
0.07
-0.37
-0.29
-0.27

COAST_DIST

-0.03
0.32
-0.33
-0.43
0.31
0.08
-0.47
-0.14
-0.29
-0.07
-0.22
0.28
0.08
0.29
0.11
0.35
-0.05
0.05
0.26
0.07
1.00
0.66
0.50
0.23

Infrastructure investment and housing supply 27

& | COASTYARRA_DI
G| ST

s ©
° 3!
S

-bN

-0.43
0.23
0.18
-0.49
-0.18
-0.33
-0.16
-0.31
0.34
0.33
0.39
0.25
0.52
0.09
0.03
0.23
-0.37
0.66
1.00
0.67
0.40

PARKWATER_DIS

T

(=R

N
=

[ I

-0.35
-0.33
0.19
0.30
-0.48
-0.13
-0.27
-0.20
-0.28
0.22
0.49
0.30
0.42
0.54
0.28
0.16
0.32
-0.29
0.50
0.67
1.00
0.49

UNI_DIST

-0.09
0.20
-0.33
-0.36
0.40
0.28
-0.66
-0.27
-0.35
-0.34
-0.44
0.37
0.92
0.51
0.38
0.85
0.24
0.56
0.43
-0.27
0.23
0.40
0.49
1.00



The regression results were also further refined by mappingthe regressionresiduals (or errors) to
identify spatial patterns which mayindicate where the equationis over or under estimatingthe change
in housing development. The location of these residuals could highlightadditional factors to be included
or outliers that were not alreadyidentified.

Figure 24 presents four maps of the residualsfromthe Melbourne regression, with purple dots

representing positive errors where the model has under estimated the share of dwelling development,

and orange dots representing negative errors where the model has overestimated the share of dwelling

development. The following steps were taken. The regression usedin each was the preferred equation

displayedin Figure 26, without any region dummies.

e  Regression 1 No regiondummies: There were significantresiduals around the CBD and inner core of
Melbourne

e Regression 2 Added aninner core dummy: The residuals decreased slightly, however the negative
residualsincreasedin magnitude.

e Regression 3 Adjusted inner core dummy (coveringa smaller area): The residualsdecreasedslightly
again.

e  Regression 4 Removed outlier inthe south easton the coastand added north west and east/south
east dummy: The residuals increased slightly, however the R squared increased significantly
between regression3and4 soregression4 was selected as the preferred equation.

FIGURE 24. MAPS OF RESIDUALS, MELBOURNE REGRESSION
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Figure 25 shows four maps of the residuals for the Sydney regression, with purple dots representing

positiveerrors where the model has under estimated the share of dwelling development, and orange

dots representing negative errors where the model has overestimated the share of dwelling

development. The following steps were taken. The regression usedin each was the preferred equation

displayedinabovein Figure 27, without any dummies.

e  Regression 1 CBD dummy: There were significantresidualsaroundthe CBD andinner core of Sydney

e  Regression 2 Added a university dummy (keeping CBD dummy): The residuals decreased slightly,
however the negative residualsincreased in magnitude.

e Regression 3 Added anon rail linedummy (keeping CBD and University dummy): The residuals
decreased slightly again, butwere still widespread.

e Regression 4 Added a targeted urbanrenewal dummy (keeping only the universitydummy): The
residualsdecreased particularly around theurban renewal sites (Rhodes and inner Sydney), so
regression 4 was selected as the preferred equation.

FIGURE 25. MAPS OF RESIDUALS, SYDNEY REGRESSION

Additional refinement around the connectivity variable was undertaken, firstly by separating the
combined EJD variable by carand publictransport.Itwas found that both the publictransportEJD and
car EJD variables did notimprovethe explanatory power of the regressioninestimatingthe variationin
the shareof dwelling changefor all development types in both Melbourne and Sydney. The public
transportEJD onlyincludes trips and travel timeon public transportwhich areon average much longer
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than car trips. The car EJD includes trips made only by privatevehicle. The relationship between
apartment growth and publictransport EJD was much weaker than car EJD.

There are varying proportions of public transportuseacross the metropolitan areas. In Melbourne, for
example, 68 per cent of people with jobs inthe CBD travel to work on publictransport, whilstonly 2 per
cent of workers in outer urban Cranbournetravel on public transport. Given this,itwas decided to use
the combined publictransportand car measureto generate a more real liferepresentation of
accessibility.

Preferred regression equations

From the regression analysisitwas found thatas connectivity (via EJD) increases thereis likely to be an
increaseinthe shareof housing developed inthatlocation. Inaddition, thereis likely to be a shiftin the
mix of housing types which will be developed:

e Separate houses areless likely to be developed;

e Semi-detached houses will remainrelatively thesame; and

e Apartments are more likely to be developed.

The strength of this relationship was found to vary by the different development types. ltwas found
that apartment development exhibited the strongest relationship with connectivity. For this reasononly
the apartment regression equation was usedin the redistribution model. Detached and semi-detached
had a very weak relationship, with most of the variation beingexplained by other factors suchasland
supply.

To further improve the strength of the apartment regression equation the analysis was focused on the
inner and middlerings for Melbourne only, with the outer and growth area SA2s being excluded. This
reduced the number of observations from216 to 163 for Melbourne.

The following presents the preferred equations for apartment development in Melbourne and Sydney.
The regression results for the other development types can be foundin the technical appendix.

FIGURE 26. APARTMENT DWELLINGS PREFERRED REGRESSION RESULTS, MELBOURNE
Periods: 3

Cross-sections: 163

Dependent Variable: Share ofapartment dwellingchange

Independent variables

Coeffident Std. Error t-Statistic Prob.
Constant -0.020 0.003 -7.146 0.000
Relative EJD 0.081 0.008 9.654 0.000
Coastindicator (dummy) 0.005 0.001 7.101 0.000
Universityindicator (dummy) 0.006 0.002 3.187 0.002
Labour market region (dummy)
- North/West 0.008 0.002 4.189 0.000
- East/South-East 0.004 0.001 5.537 0.000
Adjusted R-squared: 0.434

Insummary, these results indicatethat in Melbourne the share of net change inapartments is based on:
e The relative EJD. Witha location havinga higher EID likely to havea greater shareof the net
change.
e Coastal areas arelikely to have a higher sharethan other locations.
e Llocations near Universities arelikely to havea higher sharethan other locations.
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e Compared to the East/South Eastthe North/West is likely to havea slightly higher share of the
net cha nges.

Compared to total dwellings, apartments showed a stronger correlation with EJD along with some other
key amenity variables (such as Coastand Universities). Also the existing housing stock or amount of

existingurbanland was notfound to be significant.

FIGURE 27. APARTMENT DWELLINGS PREFERRED REGRESSION RESULTS, SYDNEY

Periods: 1
Included Observations: 279
Dependent Variable: Share ofapartment dwellingchange

Independent variables

Coeffident Std. Error t-Statistic Prob.
Constant -0.001 0.001 -1.143 0.254
Relative EJD 0.010 0.002 5.916 0.000
Targeted Urban RenewalSite (dummy) 0.039 0.003 14.211 0.000
Universityindicator (dummy) 0.006 0.002 2.700 0.007
Adjusted R-squared: 0.497

Insummary, these results indicatethat in Sydney the share of net change inapartments is based on:
e The relative EJD. Witha location havinga higher EID likelyto havea greater share of the net
change.
e Targeted urban renewal sites arelikely to have a higher sharethan other locations, given
planningpolicytoincreasedevelopmentinspecific locations.
e Locations near Universities arelikelyto have a higher sharethan other locations.

Application of regression results

Usingthe statistical relationships found in the preceding section a model was developed to re-distribute
housing development acrossthe metropolitan areas fromone SA2 to another and between housing
types. This was done by comparingthe level of EJD under the basecaseand proposed alternative
scenario. All other variables wereassumed to be constantacross both the baseand proposed
alternativescenario. Thatis,ifthere is noimpactto EJD then the location’s housing development
remains as per the basecase. IfEJD is increased/decreased then the amount and mix of housingis
adjustedinlinewith the regression coefficients.

This was undertaken in a two-step approach, with apartment growth firstincreased by SA2 inlinewith
the regression coefficients, and then detached housing growth decreased usinga density equivalence
ratio’. Detached housing growth is then shifted out of areas with low levels of connectivity and
significantamounts of growth projected. It was assumed there would be no net changeto semi-
detached housingfromchanges inaccessibility. Inreality,a “shuffling” of preferences would occur
through semi-detached housing (i.e. some people livingin detached housing would now livein semi -
detached houses and some people in semi-detached houses would now livein apartments)

> Reflecting perhaps a more accommodating Council posture towards infill developmentin the North/West versus the East/South
regions of Melbourne.

°A density equivalence ratio estimates the number of detached houses that are replaced by new apartment development (i.e.
increased density). Using historical trends in housing demolition and apartment construction the ratiowas estimatedto be 1:9,
i.e. 1 house to9 apartments.
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A series of constraints were placed on the amount of redistribution thatcould occur.
e Development relocatingawayfroma locationis limited to within 1 per cent per year of the base
case. Thatis,over a 5year periodonly 5 per cent could be relocated away.
e Existinghousingis onlyremoved ifthere is sufficient new development movingin. Thatis, if
EJD increases theexisting detached housingstock will only declineifthereis sufficientincrease

inapartment housingto replaceit.
e A notional capacity constraintwas placed on how much development canbe relocatedintoan

area. This was derived from an assessmentof planning controls, pasthousing development
trends and common housingtypologies.

Finally,a broadresidual land valueanalysis by location and development type was completed to
illustrate the potential value uplift from this redistribution. In summary, this approach usingaverage
sales prices by suburb and development type (houses and apartments) and subtracts the average
development costs for construction (including financing expenses and an allowance for profit). Figure 28
presents the estimated residual land valuefor Sydney and Melbourne by the inner, middleand outer
rings.Sales prices for apartments were much higher in Sydney compared to Melbourne, and
construction costs were marginally cheaper.

Residual Sales price Cost of
Land Value = By ring - development
By ring By type By type

By Ring

The change in housing development by type is then multiplied by the raw residual land value estimate.

FIGURE 28. RESIDUAL LAND VALUE FOR SYDNEY & MELBOURNE

Whilethis is a somewhat crude approach,itprovides a broadindication of the magnitude of land value
changes under different scenarios.
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ASSESSMENT OF
HOUSING IMPACTS
FROM INFRASTRUCTURE

This section takes a scenario approachinappraisingtheimplications of the ‘housingto infrastructure’
elasticities estimated previously for the pattern of urban development in metropolitan Melbourne and
Sydney.

The followinganalysis contemplates investmentin ‘major’ or city-shaping’railandroad projects in both
metropolises. The projects arenot specifiedin terms of route, servicelevels and costbut, rather, in
terms of their assumed impacts on EJD in different parts of the city.

Implicitly, the projects in question are deemed to be of the same scaleand scopeas investments such as
CityLink or the metropolitan Rail Loop in Melbourne, and the M7 Orbital in Sydney. Thatis,they are
assumed to substantially shiftaccessibility contours acrossthesecities.

Thus, the scenarios are ‘realistic’inthesense that assumed impacts arebenchmarked againstthose
achievedinearlier,similar projects.

The Sydney and Melbourne metropolitanareas were divided into three broadly comparableconcentric
rings coveringinner, middleand outer suburbs. The inner and middlesuburbs contained approximately
the same proportion of metropolitan dwellings in2011.Eachringwas applied anassumed percentage
upliftinrelative effective job density (EJD) arisingfromthe notional transportprojects. As noted, these
uplifts were based on previous work completed by SGS on major transportinfrastructure projects.
However, they should be interpreted as hypothetical scenarios, devised for analytical purposes only.

The percentage uplifts applied to Sydney and Melbourne are shown in Figure 29. They areset atslightly
higher levels for Melbourne reflecting the less fragmented structure of that metropolis. Thatis, fora
given investment quantum, a transportprojectin Melbourne will faceless “friction’ or fewer barriersin
connecting up major concentrations of employment.

FIGURE 29 ASSUMED PERCENTAGE UPLIFTS TO RELATIVE EJD BY RING

Ring Melbourne Sydney
Inner 14% 10%
Middle 7% 5%
Outer 2% 1%

Figure 30 presents the outcomes from four hypothetical scenariosregardingincreases in apartment
activityandlandvalues,andthereductionin land required for urban fringe expansion, assumingthat
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the EJD uplifts shown above havetaken full effect over the period 2011-2031. The four scenariosareas
follows:

e Outcomes inSydney with Sydney equation and EJD coefficient

e Qutcomes inSydney with Sydney equation and Melbourne EJD coefficient

e  Qutcomes in Melbourne with Melbourne equation and Sydney EJD coefficient

e  Qutcomes in Melbourne with Melbourne equation and Melbourne EJD coefficient.

This approach tests the impactof a Melbourne specific transportinvestmentunder a metropolitan
Melbourne context and a metropolitan Sydney context, and repeats this for a Sydney specific investment
program. The purposein this procedure was a form of sensitivity testing, recognising thatthe estimated
Sydney elasticities were beset with data limitations. By cross-deploying thecity elasticities, the broad
range of possible outcomes in urban development could be explored.

The impacts usingthe Melbourne EJD coefficientaremuch larger than those where the Sydney EJD
coefficientis used, given the stronger statistical relationship thatwas observed between accessibility
(EJD) and higher density housing development in Melbourne. However, the land valueupliftis shown to
be higherin Sydney than in Melbourne due to the higher residual land values thatoccur in Sydney.

As aresultof the transportinvestment increasing housing density in the existing urban area, the amount
of land that would be required on the urbanfringefor detached housingis reduced in both cities. This
land area was estimated usingan averagedwel lingdensity of 15 dwellings per hectare (gross).In
Melbourne, the reductioninland required for urban fringe expansion resulting fromthis hypothetical
scenariowas estimated to be 7,500 hectares. This represents 3% of the existingurban area of
Melbourne. In Sydney usingthe Sydney EJD coefficientscenariothe reductioninurbanfringe land was
estimated to be 933 hectares, equivalentto 0.2% of the existingurban area.

FIGURE 30 SYDNEY AND MELBOURNE SCENARIO OUTCOMES

Sydney Metropolitan Melbourne Metropolitan
Outcomes Outcomes
Sydney EJD Melbourne EJD Sydney EJD Melbourne EJD
coefficient Coefficient coefficient Coefficient
Additional Apartments 14,000 109,100 14,400 112,700
Proportion of Stock 9% 72% 13% 101%
Land value uplift (Smillions) 3,958 28,037 2,879 22,130
Reduct|9n|n|and regwredm 933 7273 960 7513
urban fringe expansion (Ha)
Share ofexisting urban area 0.2% 1.8% 0.4% 3.0%

These results areexplored in more detail in the following pages.

Housing impacts — dwelling composition and location

The housingimpacts fromthe transportinvestment scenarioin Melbourneusingthe Melbourne EJD
coefficientare projected to includea significantincreasein apartment growth and a decreasein
detached housing growth, and thus decrease inlandrequired on the urbanfringe. Figure 31 presents the
high level impacts across greater Melbourne under this scenario, for the three dwelling types usingthe
Melbourne EJD coefficient. Under the basecaseanadditional 112,000 apartments areforecastbetween
2011 and 2031, andan additional 197,800 detached houses. The impact of this scenarioistoincrease
apartment growth by 112,700 dwellings (101% of the basecaseapartment growth) and decrease
detached houses by the same amount (57% of base casedetached housing growth).
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It should be noted thatinthese calculations, thetotal stock of dwellings across Melbournein2031is
fixed; the effect of the EJD upliftis a redistribution of dwellings by type and geography.

The chartin Figure 32 shows the baseand project casegrowth in number of dwellings (by detached,
semi-detached and apartments)in 2031 for the inner, middleand outer rings of Melbourne usingthe
Melbourne EID coefficient. This highlights thatthe number of apartments across Melbourneis
increasing, more sointhe inner and middle rings. The number of semi-detached houses does not
change between the baseand project case. The number of detached houses falls between the base and
projectcase, more so inthe middleringwhich contained the greatest proportion of dwellings in 2031.

FIGURE 31. SUMMARY RESULTS FOR MELBOURNE SCENARIO

Detached Semi-Detached Apartments Total Dwellings
2011 903,700 178,200 258,000 1,339,900
Base Case 2031 1,101,500 292,500 370,000 1,764,000
2011 - 2031 Growth 197,800 114,300 112,000 424,100
. 2031 988,800 292,500 482,700 1,764,000
ProjectCase
2011 - 2031 Growth 85,100 114,300 224,700 424,100
Growth -112,700 0 112,700 0
Change
Percentage -57% 0% 101% 0%

Figure 33 maps the percentage impacts on EJD under the transportinvestment scenario. This highlights
the varyingbenefits to the inner, middleand outer rings of Melbourne.

The unconstrained housingimpacts usingthe Melbourne EJD coefficientareshown in Figure 34 and
Figure 35. This highlights thatthe largestimpacts include apartmentgrowth occurinthe innerring, with
detached housing growth being pulled away from the urban fringe areas.

The unconstrained impacts under the Melbourne scenario usingthe Sydney EJD coefficientareshown in

Figure 36 and Figure37. Inthis scenario the impacts across the metropolitan area are much smaller, with
a maximum change of 200 apartments.
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FIGURE 32.SUMMARY RESULTS BY RING AND DWELLING TYPE, MELBOURNE

FIGURE 33.PERCENTAGE IMPACT ON EJD, MELBOURNE
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FIGURE 34. MAP OF IMPACT ON APARTMENT GROWTH, MELBOURNE

FIGURE 35. MAP OF IMPACT ON DETACHED HOUSING GROWTH, MELBOURNE
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FIGURE 36. MAP OF IMPACT ON APARTMENT GROWTH, MELBOURNE WITH SYDNEY
EJD COEFFICIENT

FIGURE 37. MAP OF IMPACT ON DETACHED HOUSING GROWTH, MELBOURNE WITH
SYDNEY EJD COEFFICIENT
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Housing impacts — land value

The impacts with respect to land values were gauged as the number of additional dwellings multiplied
by anestimated residualland value. The impacts on the three broadrings in Melbourne are presented in
Figure 38 for both the Melbourne and Sydney EJD coefficients. Across Melbournethe total dollarimpact
from the construction of the additional apartments is estimated to be $22.1 billion (in 2013 dollars). This
is splitmainly between the inner and middle rings, which were estimated to produce $10.7 billion and
$8.2 billionrespectively. Theland valueimpacts from the Sydney EJD coefficientscenario were much
smaller, with only $2.9 billion across metropolitan Melbourne.

FIGURE 38 LAND VALUE IMPACTS, MELBOURNE

Ring Residual Land Value Impact (Smillions)
Melbourne EJD coefficient Sydney EJD Coefficient
Inner $10,777 $1,422
Middle $8,169 $1,057
Outer $3,184 $400
Total $22,130 $2,879

Housing impacts — dwelling composition and location

The housingimpacts fromthe transportinvestment scenarioin Sydneyare projected to be considerably
smaller compared to those for Melbourne. This is dueto the weaker relationship between EJD and
housing development in Sydney. Figure 39 presents the high level impacts across greater Sydney under
this scenario, for the three dwellingtypes usingthe Sydney EJD coefficients. Under the basecase an
additional 150,800apartments areforecastbetween 2011 and 2031, and an additional 270,700
detached houses. The impactof this scenarioistoincreaseapartmentgrowth by 14,000 dwellings (9%
of the base caseapartment growth) and decrease detached houses by the same amount (5% of base
casedetached housing growth).

The chartin Figure 40 shows the baseand project case growth in number of dwellings (by detached,
semi-detached and apartments)in 2031 for the inner, middleand outer rings of Sydney using the Sydney
EJD coefficient. This highlights thatthe number of apartments across Sydneyis increasing. The number
of semi-detached houses across Sydney is very small and does not change between the baseand project
case.The outer region contains the most significant number of detached houses which falls slightly
between the baseand projectcase.

FIGURE 39 SUMMARY RESULTS FOR SYDNEY SCENARIO

Detached Semi-Detached Apartments Total Dwellings
2011 1,013,200 220,400 474,400 1,013,200
Base Case 2031 1,283,900 268,300 625,200 1,283,900
2011 - 2031 Growth 270,700 47,900 150,800 270,700
. 2031 1,269,900 268,300 639,200 1,269,900
ProjectCase
2011- 2031 Growth 256,700 47,900 164,800 256,700
Growth -14,000 0 14,000 -14,000
Change
Percentage -5% 0% 9% -5%
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FIGURE 40. SUMMARY RESULTS BY RING AND DWELLING TYPE, SYDNEY

Figure 41 maps of the percentage impact on EJD under the assumed transportinvestment program. This
reflects the greater benefit to the innerringcompared to outer regions.

The impacton dwellings across Sydney usingthe Sydney EJD coefficientis shownin Figure42 and Figure
43 for apartments and detached housing respectively. There is very little changeforecastfor the
apartment growth inthis scenario, with a maximum shiftof 200 apartments inany given small area.The
reductionin detached housinggrowth occurs in outer locations on the fringe of Sydney. The suburbs that
experience the greatest declinein detached housing growth arethose locatedinlowaccessibility areas,
with largedwelling growth projected.

The unconstrained impacts under the Sydney scenario usingthe Melbourne EJD coefficientareshown in
Figure 44 and Figure45. In this scenario the impacts across the metropolitanarea arecomparatively

much larger.
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FIGURE 41.PERCENTAGE IMPACT ON EJD, SYDNEY

FIGURE 42. MAP OF IMPACT ON APARTMENT GROWTH, SYDNEY
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FIGURE 43. MAP OF IMPACT ON DETACHED HOUSING GROWTH, SYDNEY

FIGURE 44. MAP OF IMPACT ON APARTMENT GROWTH, SYDNEY WITH MELBOURNE
EJD COEFFICIENT

Infrastructure investment and housing supply 44



FIGURE 45. MAP OF IMPACT ON DETACHED HOUSING GROWTH, SYDNEY WITH
MELBOURNE EJD COEFFICIENT

Housing impacts —land value

The impacts on land values in the three broadrings in Sydney are presented in Figure 46 for both the
Sydney and Melbourne EJD coefficients. Across Sydney the total dollarimpactfromthe construction of
the additional apartments is estimated to be $3.9 billion (in 2013 dollars, using the Sydney coefficient).
The majority of this comes from the inner and middlerings, which are estimated to produce $2.1 billion
and $1.6 billionrespectively. The land valueimpacts using the Melbourne EJD coefficientfor the Sydney
scenarioareestimated to be $28 billion acrossthe metropolitan region.

FIGURE 46 LAND VALUE IMPACTS, SYDNEY

Ring Residual Land Value Impact (Millions)
Sydney EJD coefficient Melbourne EJD Coefficient
Inner $2,112 $12,922
Middle $1,629 $12,762
Outer $217 $2,353
Total $3,958 $28,037
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OPTIMISING HOUSING
IMPACTS FROM
INFRASTRUCTURE

The analysissetoutin previous sections demonstrates that investment ininfrastructure projects which
significantly elevate the absolute effective job density, or connectivity, of an area cantrigger significant
housingintensificationinsuch areas. The strength of this effect appears to vary between Sydney and
Melbourne, though this variation may be more a reflection of data limitationsin the Sydney analysis,
rather than a real world differencein housing behaviours. Overall, the research suggests that a sizeable
proportion of households are prepared to switch to more compact, higher density, housingifthey are
afforded the opportunity to move intoanarea with high access to opportunity be this in employment or
inrelation to other urbanservices.

Whilstmajor transportinvestment may generate the potential for housingintensification, the extent to
which this potential is realised will depend on a range of factors. The appropriateness of the planning
controls affectingthe areas in question will be uppermost amongst these. Also of relevanceis the fact
that underlying housing development potential may not find expression because of ‘market failures’. For
example, fragmented land holdings may hamper the market from undertaking housing projects of
sufficientscale. Similarly, key brownfield sites for housing construction may be constrained by unknown
contaminationriskorlack of co-ordinated asset management amongst institutional owners.

This section of the report discusses the kinds of ‘interventions’ necessary to overcome thes e barriers and
enable infrastructure projects to generate their maximum impacton dwelling construction.

For the purposes of this discussion four spatial elements have been defined inrespect of the impacts of
major transportinvestments and the consequences for planningandrelated interventions. These are
illustratedin schematic formin Figure 47, and are outlined as follows:

e  Zone of moderate EJD impact
As demonstrated in foregoing sections of this report, the EID effects of majorinfrastructure
projects can extend over considerable geographic distances. This isbecause major projects
generally havethe effect of linking up existing major arteries thereby expandingthe
accessibility footprint of the metropolis. Here, the ‘zone of moderate EJD impact’ is defined by
the aggregation of those small areas (say SA2s) which collectively accommodate two thirds of
EJD upliftgenerated by the project.

e Zone of high EJD impact
The zone of high EJD impact is nested within the zone of moderate impactand might be defined
by those areas collectively enjoyinga 50% share of the total liftin effective job density.

e Keyredevelopment district
The key redevelopment districts arelikely to be situated within the zone of high EJD impact,and
would be expected to show a heightened potential for transportinduced housing intensification.
These areas might be candidates for focussed planningintervention by way of state mandated
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development corporations. These might facilitate private sector development after the fashion
of Dandenong in Melbourne or EastPerth in WA,

e Land value capture district
The land valuecapturedistrictwould involvea conservative ‘in-board’ delineation of the zone
of moderate EJD impact. Inbroadterms, this can be seen as the ‘benefitted area’ of the
transportproject. This might be a candidatefor special funds raising strategies linked to the
upliftinland valueenjoyed by constituent properties.

FIGURE 47.SCHEMATIC OF EJD IMPACT AREAS

The remainder of this Section of the report identifies relevant concepts, methodologies and casestudies
for practicalinterventions into these various sub areas directed at unlocking housing potential and/or
fundingsources for the transportprojects in question.

Optimising housing supply in the zone of moderate EJD impact

Inthis zone, the key ‘intervention’ is in factto make existing planningarrangements effective, so that
they facilitaterather than militateagainstappropriatedensification. Theseissues have been the subject
of extensive research and policy deliberations over the past 15 years since the formation of the
Development Assessment Forum (DAF) at the initiative of the Commonwealth. The discussion below
draws extensively from research previously conducted by SGS for AHURI and the Residential
Development Council of the PCA regardingthe prospects for infill housing development in Australia’s
major cities’.

’'$GS EconomicsandPla nning Pty Ltd (2012) Planning Governance and Infill Housing Supply in Australian Metropolitan Areas,
commissioned by AHURI and RDC (unpublished consulting report)
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Broad reforms

SGS's research resonates with the work of DAF and other writers®regardingthe priority need to ‘de-
politicise’ planningforinfill housingto the extent that this is possible. This imperativeapplies atboth the
plan makingand development assessmentends of the spectrum.

With respect to plan making there are many calls intheliteratureto havethe minister ‘abovethe fray’,
thatis, to preside over the planningsystemwith ultimate authority but without becoming routinely
involved inindividual development assessmentdecisions and disputes.

Alsopresent, but less well articulated, in the literatureis the proposition thatthe subsidiarity principle
should govern the allocation of planning responsibilities to local government ver sus other, higher order,
authorities (regional planning commissions or state governments). Thatis,local governments should
have jurisdiction over matters with purelylocal consequences, while higher order spheres of governance
should haveplan makingand development assessmentauthority over those parts of the metropolis
which clearly havea sub-regional or metropolitan wideroleor impact. The areas affected by city
shapingprojects such as thosetested in this report could well fall into the bailiwick of these higher order
jurisdictions.

Further on the question of development assessment, there is now a broad consensus, inthe literatureat
least, that greater use of ‘code assessable’ development and independent planning panels alongthe
lines of the DAF model is warranted. Code assessabledevelopment refers to housing (and other)
projects which can be approved via technical appraisal againsta setof discreteand measurable
performance requirements, obviatingthe need for recourseto political decision making by councillors
andthe like.

SGS’s previous research has also stressed the need for more disciplineinthe application of development
contributions in respect of infill housingand, indeed, all development projects. Such disciplines relateto
conceptual separation of up-frontuser charges from other forms of development contributions (impact
mitigation payments, betterment taxes andinclusionary provisions), careful consideration of alternative
user pays mechanisms beforeresorting to up-front charges, confinement of up-front charges to basic
infrastructureitems and strictapplication of the nexus principlein apportioning costs.

Strategic planning for infill housing

SGS’s analysis of existing practices across most Australian metropolitan areas has identified something of
astructural flawinthe approach to housing development such as thatwhich might be anticipatedinthe
abovementioned ‘zones of moderate EJD impact’. There are strong competencies and established
institutions to prepare plans on the metropolitanscale, and these establish the ‘big moves’ soughtin
metropolitan structure, includingthe hierarchy of centres and overall housing requirements in different
parts of the city. Concurrently, there are well established mechanisms in placewhereby local
governments prepare detailed strategies and planningcontrolsatthe local level. The gapliesin
translating ‘big picture’ planning strategies into detailed local schemes (Figure 48). Planning atthe sub-
regional level is generally underdeveloped or completely absent. One notable exception is Queensland,
where the Brisbane City Council and the now enlarged municipalities elsewhereinthe state canoperate
atthe sub-regional scale.

Itis alsointerestingto note that the NSW Government is proposingto tacklethis problem head oninits
comprehensive review of the State’s planninglegislation and administrativesystems. The White Paper
on “A New Planning System for NSW” proposes the formation of Sub-regional Planning Boards which will
comprisedelegates from constituent Councils and State Government appointees. These Boards will
have the power to make binding provisions —to serve regional and metropolitaninterests —in planning
schemes which otherwise will bedeveloped and managed by local Councils. Onthe face of it, sucha

8see for exa mple, Steven Rowley and Peter Phibbs (2012) Delivering diverse and affordable housing on infill development sites
Australian Housing and Urban Research Institute, Western Australia Research Centre UNSW-UWS Research Centre, August
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mechanismwould be of great advantagewere a State Government to proposeCity shapingtransport
projects which areknown to have significantsynergisticand ‘knock on’ effects across a regional
geography. Appropriate planningscheme provisionsto enablerapidadjustmentinthe housingstockas
accessibilityand connectivity risecould berolled out more readily under these arrangements.

FIGURE 48. CONNECTING METRO STRATEGY TO LOCAL PLANS

Without mechanisms of this type, the lack of a coherent translation path from metropolitan strategy to
local planningtends to create anintractable political tussle between a stateor territory government
seeking more efficientand compact urban structures, and local communities intenton preserving what
they see as their rightto undisturbed enjoyment of current residential amenity.

These mechanisms canalso mitigateanother key problem in the planningregulation of housing —that
controls over density and sitecoverage are ‘out of sync’ with market realities. Inits review of infill
housing controls across Australian cities SGS found that, insome jurisdictions atleast, local planning
strategies and/or zones may set out to encourage housing development, butin reality, the combination
of the various controlsin statutory schemes effectively rule out economicallyviable projects.
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There is, therefore, a need to rethink institutional arrangements to give a voice to regional and sub-
regional constituencies and to mediate the inevitabletensions between metropolitanandlocal priorities
ina more enabling political environment.

Spontaneous market interest in redevelopment projects within ‘high EJD impact’ nodes can be
anticipated. However, such latentinterest can be constrained by various marketfailures.

One such market failureconcerns thedifficulty faced by privatedevelopers inassemblingsites of
suitablescaletosupportviablehousingprojects. The ‘hold out’ issueis well documented in economic
theory, whereby the lasttwo or three land holders in a fragmented development precinctseek to exploit
their monopoly position.Itcan be expected that thisissueis morepronounced inlocations closeto
transportinfrastructure which havebeen pre-designated for higher density development. Accordingto
theory, the market left to operate on its own devices cannot optimisethe development potential of such
key sites. Government can justifiably exerciseits right of eminent domainto complete land assembly so
that welfare maximising use of these sites can proceed.

The theory may be robust, but effective practicein this areais much debated. While most jurisdictions
reserve the right of governments to compulsorily acquireland for public purposes (the provision of roads,
water supplyinfrastructure, hospitals and thelike), the use of these powers to assemblelandsothat
third parties can engage in projects for private profitis rareand generally controversial. A more common
approachis for mandated urbanrenewal authorities to assembleland for the purposes of government
transacted development projects sothat surpluses areseen to directly accrueto the community.
Examples includePlaces Victoria’s redevelopment initiativein Dandenong and the operations of several
separatedevelopment authorities in Perth covering East Perth and Subiaco, amongst others.

In previous SGS research, many development authorities with compulsory purchase powers reported
thatthese are used as a lastresort;in general,such authorities have been ableto achievetheir site
consolidation objectives viacommercial agreement. This canincludeinnovative arrangements whereby
the property owners in question may be broughtinas equity investors in any prospective development
project.

Inadditionto land assemblyand associated area masterplanning, there may also bea casefor deploying
government owned land development agencies to address another potential area of market failure —the
cleanup of brownfield land where the extent and costof contaminationis unclear. Privatesector
developers can be expected to avoid unspecified clean uprisk,and owners may be reticent to release
otherwise highlyvaluable housingland for fear of exposure to clean up costs. Publicly owned agencies
may be ableto pool these risks on a portfolio basisto releasethe latent boost in housing supply made
possibleby city shapingtransportinvestments.

The analysisinthis reportshows that extensive areas candirectly benefit, interms of property value
uplift, from city shapingtransportprojects. The areas impacted by valueincreases extend well beyond
the immediate corridors of these projects and the nodal hotspots al ongtheir routes.

In principle, someof this upliftis appropriately captured by the public sector for reinvestment in
infrastructureand replanningsurrounding areas so thatthey adjust efficiently to this stimulus. However,
infrastructurefocussed land value capturearrangements areuncommon in Australia, especially if the

areasinquestionliesome distanceawayfromthe projects in question.

Value capturecan be effected via a number of mechanisms including:
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Property development / development corporations
Infrastructurerecovery charges

Tax Increment Financing (TIF)

Saleof airrights

Special assessmentdistricts (tax).

ua b WN -

Broadly speakingthe first4 of these mechanisms tend to be restricted to highimpact areas, where there
is a directnexus between the infrastructureinvestmentand property advantage. Accordingly, they can
be animportant complementary measure to the planningandland assemblyinterventions described
above.

Havingsaid this,infrastructurerecovery charges could playaroleincapturinglandvalueupliftinareas
positively affected but more distantfromcity shapingtransportprojects. Interestingly, the
aforementioned White Paper on a New Planning Systemfor NSW foreshadows a two tier development
contribution framework for the State. Local authorities will stillbeableto levy local contributions for
basic local infrastructureon a projected share of usagebasis. However, the proposed Sub-regional
PlanningBoards willalso beableto include ‘Regional Infrastructure Contributions’ to help defray the
costs of major State provided infrastructure. The nexus principleappears to be much weaker inrespect
of these regional level contributions;theyare, in our view, more readily justified as a form of betterment
capture, partof which can be linked to the value upliftgenerated by city shapingtransportprojects.

Special tax districts would appear to be the best aligned mechanismfor value capture within the broader
upliftcatchment of major projects. Although rarein Australia,aninterestingcasestudyis provided by
the Melbourne Underground Rail Loop Authority (MURLA) Levy.

MURLA was establishedin 1971 to build the city’s underground rail loop. The Authority was established
under its own Act of Parliamentknown as the Melbourne Underground Rail Loop Act. Project funding
came from a surchargeontrain tickets with the balancefrom

e 1/3 State Government contribution

e 1/3 Melbourne City Council

e 1/3 Melbourne and Metropolitan Board of Works (via the Metropolitan Improvement Levy)

The MURLA levy was used to fund the contribution to be made by Melbourne City Council and imposed
through a special rate. Although initially envisaged as a CBD business only levyitwas ultimately
imposed on all ratepayersinthemunicipality.

Itis sometimes argued that State land taxes and Commonwealth capital gainstax already dothe work of
landvaluecaptureandthere is noneed to introducenew levies to this end. However, land taxes and
capital gainstaxes areconceptually differentfrom the levies contemplated here as the former arenot
entirely linked to ‘unearned gains’ derived by public sector planningand infrastructureactivities.

The researchinthis report confirms thatinvestment in city shapingtransportprojects which, by
definition, significantly boost connectivity (EJD) in the established urban footprint effectively expands
the supply of land availablefor housing development. Thatis to say,the same geographicarea canbe
made capableofaccommodating more (market demanded) dwellings given sufficientinvestmentin
infrastructuretoimproveaccess tojobs and other opportunities. This effective expansioninthe supply
of land for housing should, other things equal, placedownward pressure on housingprices. Inbroad
terms, this will improve housing affordability.

Spatially, this affordability benefitfrom an expanded land supplyis likely to be felt most in outer urban

andless well connected parts of the metropolis, which will haveto compete more strenuously on price
to attractbuyers and tenants. Areas enjoyinga boostin connectivity and therefore higher housing
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activity can be expected to maintaina price premium (though this might escalateata slower pace
compared to a scenario where the city shapingtransportprojectis notbuilt).

For reasons of community sustainability and local economic functionality (e.g. access to key workers),
the reservation of some housing for lower and middleincome groups inthe EID upliftareas, particularly
inzones of high EJD impact, is likely to be warranted. This canoccurinone of two ways (ora
combination thereof):
e Dedicatinga proportion of the proceeds from anytax on broad area value upliftto the provision
of social housingintheseadvantaged areas
e Applyingarea wideinclusionaryzoningsothatall developmentinthe advantaged areas are
requiredto incorporatea proportion of affordablehousing or makecashinlieu contributions so
that this obligation might be met elsewhere within the same broad district.
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TECHNICAL APPENDIX

Regression results — all development types

The following presents the regression equations for the each of the four development types in
Melbourne.

FIGURE 49. ALL DWELLING TYPES REGRESSION RESULTS

Periods: 3

Cross-sections: 216

Dependent Variable: Share ofdwelling change

Independent variables

Coeffident  Std.Error  t-Statistic Prob.
Constant -0.001 0.000 -3.164 0.002
Relative EJD 0.004 0.001 4.816 0.000
Share ofdwelling stock 0.576 0.037 15.597 0.000
Share ofnew urbanland 0.042 0.008 5.378 0.000
Remnantbroad hectare/ growth area indicator 0.007 0.001 4,722 0.000
Adjusted R-squared: 0.489

Insummary, these results indicatethat the share of net change in total dwellings is based on:

— The share of existing dwelling stock. With a location havinga greater share of existing dwellings
likely to have a greater share of the net change.

—  The share of new urban land. With alocation havinga greater share of new urbanlandlikelyto
have a greater share of the net change.

— Therelative EJD. With a location havinga higher EJD likely to have a greater share of the net change.

— Remnant broad hectare and growth area are likely to havea higher sharethan other locations.

FIGURE 50. DETACHED DWELLINGS REGRESSION RESULTS

Periods:

3

Cross-sections:

216

Dependent Variable:

Share ofdetached dwellingchange

Independent variables

Coeffident  Std.Error  t-Statistic Prob.
Constant 0.003 0.000 22.843 0.000
Relative EJD -0.009 0.001 -16.424 0.000
Share ofdwelling stock 0.382 0.025 15.203 0.000
Share ofnew urbanland 0.091 0.005 17.302 0.000
Broad hectare/growth area indicator(dummy) 0.009 0.001 18.524 0.000
Coastindicator (dummy) -0.001 0.000 -3.409 0.001
Adjusted R-squared: 0.477
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Insummary, these results indicatethat the share of net change intotal dwellings is based on:

— The share of existing dwelling stock. Witha location havinga greater share of existing dwellings
likely to have a greater share of the net change.

— The share of new urban land. With alocation havinga greater share of new urbanlandlikelyto
have a greater share of the net change.

— The relative EJD. Witha location havinga higher EJD likelyto havea lower shareof the net change.

— Remnant broad hectare and growth area are likely to havea higher sharethan other locations.

— Coastal areas are likely to havea higher sharethan other locations.

Compared to total dwellings, detached housing showed a stronger correlation with new urbanland
supply. Italsohada negativerelationship with improved levels of accessibility, reflecting, perhaps, the
release of new urbanlandon the urbanfringe, inlocations with relatively poor accessto jobs and
services.

FIGURE 51.SEMI-DETACHED DWELLINGS REGRESSION RESULTS

Periods: 3
Cross-sections: 216
Dependent Variable: Share ofsemi-detached dwelling change

Independent variables

Coeffident Std. Error t-Statistic Prob.
Constant -0.001 0.000 -4.985 0.000
Relative EJD 0.003 0.001 2.405 0.016
Share ofdwelling stock 0.823 0.064 12.941 0.000
Broad hectare/growth area
indicator(dummy) 0.002 0.001 3.141 0.002
Coastindicator (dummy) 0.000 0.000 2.040 0.042
Adjusted R-squared: 0.128

Insummary, these results indicatethat the shareof net change intotal dwellings is based on:

—  The share of existing dwelling stock. With a location havinga greater share of existing dwellings
likely to have a greater share of the net change.

— Therelative EJD. With a location havinga higher EJD likely to have a greater share of the net change.

— Remnant broad hectare and growth areas are likely to have a higher sharethan other locations.

— Coastal areas are likelyto havea higher sharethan other locations.

Overall there was a relatively weak relationship between the share of semi-detached housingchangein
alocationandany of the explanatoryvariables. This is illustrated by a very lowadjusted R squared of
0.12 andthe small coefficients attached to many of the variables. Itappears thatthis formof housing —
comprisingdual occupancies and other small scaleinfill -is distributed opportunistically.
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FIGURE 52. APARTMENT

DWELLINGS REGRESSION RESULTS

Periods:

3

Cross-sections:

216

Dependent Variable:

Share ofapartment dwellingchange

Independent variables

Coeffident Std. Error t-Statistic Prob.
Constant -0.009 0.001 -6.847 0.000
Relative EJD 0.044 0.005 9.137 0.000
Share ofnew urbanland 0.034 0.004 8.512 0.000
Coastindicator (dummy) 0.006 0.001 10.645 0.000
Universityindicator (dummy) 0.006 0.001 5.325 0.000
Labourmarket region (dummy)
-North/West 0.004 0.001 3.855 0.000
- East/South-East 0.003 0.000 6.134 0.000

Adjusted R-squared:

0.313

Insummary, these results indicatethat the share of net change intotal dwellings is based on:
—  The share of new urban land. With alocation havinga greater shareof new urbanlandlikelyto

have a greater shareof th

— Therelative EJD. With a location havinga higher EJD likely to have a greater share of the net change.

e net change.

— Coastal areas are likelyto havea higher sharethan other locations.
— Locations near Universities arelikely to have a higher sharethan other locations.

— Compared to the East/South East the North/West is likely to havea slightly higher share of the net

change’.

Compared to total dwellings, apartments showed a stronger correlation with EJD along with some other
key amenity variables (such as Coastand Universities). Also the existing housing stock or amount of

existingurbanland was notfo

und to be significant.

? Reflecting perhaps a more accommodating Council posture towards infill developmentin the North/West versus the East/South

regions of Melbourne.
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