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Most expensive o2 Greenfield 20year development, Total discounted infrastructure

greenfield scenarios discount rate of 6%, assumecost of $1,655 million for
tested: Inter- improvement to rail stations 100,000 people
connective form, no and town centre bus
development interchange
sequence, 15
dwellings/ha
PCA (2016) Infill Large scale brownfield  Government upfront costs $55,828 per lot
only
Greenfield Greenfield Government upfront costs  $150,389 per lot
only
SGS (2013) Greenfield (rural Greenfield Settlement of 10 dwellings, Costs to Council of $58,233 pi
setting) over 30 years dwelling
Infill (rural setting) Regional cetme Settlement of 10 dwellings, Costs to Council of $38,738 pi
over 30 years dwelling
¢ NXzo 1 | Innercity Large scale brownfield  Upfront infrastructure2007 Ppp n ®p YAt f A2 Y
OHNN DO prices ReStftAy3a
Fringe Greenfield Upfront infrastructure 2007 $136 million per 1,000 dwellin
prices
¢ NXzo 1 | Innercity Large scale brownfield 15 year present valye PMmcd YAETEAZY L
OHAMAU ongoing transport costs only

(not other infrastructure),
discount rate of 7% applied
some items
Fringe Greenfield 15 year presentvalyencludilbo on 2Ty oXHp T L
ongoing transport costsidly Rg St f Ay 34
(not other infrastructure),
discount rate of 7% applied
some items
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Typical geographic catchment Capital (fixed) asset infrastructure
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2 Town / muncipality

2 Town / muncipality
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2 Town / muncipality
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2 Town / muncipality

3 Town / muncipality

3 metropolitan / regional
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Local streets, sewers and drains

Local parks

Libraries

Child care centres

Neighbourhood centres

Collector and sub-arterial roads

District main sewers and drains
Pre-schools

Primary schools

Secondary schools

District parks

Aguatic centres

Inter-regional arterials

Dams and other high level water harvesting infrastructure
Waste water treatment plants - regional
Waste water treatment plants - local and sub-regional
Inter-regional and inter-urban highways and freeways
Tramways

Metro rail systems

Line haul (commuter) rail

Flagship arts and cultural institutions
Household waste recyclying centres
Industrial waste processing centres
Electricity transmission

Electricity distribution

Hospitals - regional and metropolitan
Hospitals - sub-regional

Regional stadia

Universities

Technical and trade training institutions
Electricity generation

Airports - regional

Courts

Social housing

Aged care - hostels

Aged care - nursing homes

Airports - international
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Define geographic scop Project description
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scenario scenario
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benefits

Sensitivity
testing

Remove transfer effectd Distributional analysis

Monetise costs & benefit] Describe norquantifiable

Conclusions re. econom
merit

Prepare DCF analysis Performance measure

{ 2dzNDSY {D{

z

D>

z A

hdSNIBA S S

¢K7\aa§1€a1m7\2y RNJ @3 NBKZEES(UYFGWI{UD\{Z)fa F2NJ I LINBFSNNBR NEB:
F R2 LJG SR AlydzSa (oA Ry ( KI il KBESIORY a8 NF S YA OBEHBRA 2 de2 NI O&ZRA FAS
CKS OAYRAMRD mmakamswzvgsaszazyaLJuKus A A NS ad NHzO G dzNB
YR RByaa wiSe KIZG3 FYAKSNB Aa y2 &aLI NB AYTFNI &GNH2OG diNBE  C
RSOSE2LIYSY(l aSGiAWyaad yRRY RINIGESYE NI REMRERA VT REBAAGASE |
YENBAYLFE O2ad 2F | O02YY2RIGAYy3a | K2dzaSK2ft R S6AGKAY (I
AY | ANBSYFASIR SBlSyyHDY ZRKARY AN »ENHGHENS Ay 3IANBSYy
FRRAGAZ2YIE O2aiGa 2F RAANH2JIA2Y YR [RFLGIFGAZY 6KAOK
¢KS t23A0 O2yiGAydsSa GKIG AF RSyairde LINR@YSa G2 0SS (K
GKSaS al gay3a OQUAIRENBRBNBAN MRRSEA D S2TF RSOSt 2LIYSyd &¢
GK2as$ &aFgAay3a 3ISYySNIGSR Ay AyFAtft FNBlL& Fa | Fdzy Ol A
FNBFa aAYLXe o0& fAFOAYy3d K2dzaAy3d RSyariaasSa G2z O2YYSy.
I O0O2 NRAWNE 873 SRSYS(i K2R F20dzaasSa 2y &LISOAFAO Ol asS aidd
f20Id A2yl WRID 23S ea AdgRe 201 GA2y & GKIG ljdzSadazya 2F A
GKNB&aK2f Rk ANAIISNA F2NJ OF LI OArde SELIyaazy Oy 6S N

¢KS LINPL}RAaSR YSGK2R NBfASa 2
FNRBY | NBLNBAaSyGldAdS INBSYD
0SAY3 GKS | NBla y2YAyd iSRS AY
QYL 28 YSyk$Salit 6zZABEANBR2t Al y !
OSy i NB o

y O2YLJI NRAy3a GKS AyONJSYs\
ASfERSRFOIEADIIY & \Gid GANEIE F:
OIiKS oBRSY NDOK Rsass&nyl of A
Ol A PAXIB e F £ SOV RA & LIS NE& ¢

/ 2YLI N GA@S O2ada 2F dND I WwdRSBASEEEYSydyY I Al



al LILAY3 AYTFNI AdNHzOGdzZNBE OF LI OAGe FyR aStSOida

DA@GSY (RASY 2 AASWIMANI | yOS 2F AYFNF &0 NHzOGdzNB OF LI OAdGe +y
LISNJ K2dzaSK2f R 02aia 2F daNbly INRBgGK Ay RAFFSNBYyG aSsSi
AYFNI &0G§ NHzOG dzNB OF LI OA @& YILWAYy3I KONMFE &BK D 2R LI/ R/
NEIA2ylf OSyiNBao CKAE oAff SyloftS 2dzZRAOA2dza &St SO
dzy Rdzf @ RA&UGZ2NISR o0& dzydzadzl £t fe& KAIK 02N £260 OF LI OA G«
3S23INF LK 2 7F OAHKKES NDOPR tak OA & NI garlf NHzOri dONGE  Aadiel a00SS Yvaz NB  NB
SEGNJ LJ2fIC|)\2y 27 OrasS aiddzRe FAYRAy3Ia G2 GKS OoONRIFRSNI

C2NJ GKS Y2aid LINIEZ AGAYRAY S RBWAOGBER I RRDdAKR2Y VI LI
AYFNI &0G§ NHzOG dzNB OF 6 S3I2NRASE&T Ay LI NI A Odzt | NY
-[ 20Kt &aGNBSiGaz aSs6SNA yR RN}IAYA

[ 20t LI NJ &
-/ 2t f SOU ANNIISYNR & dzaNB | Ra
-5A40NAOG YIFAY &4S6SNE yR RNIAya
-5A&0NROG LI NJ &

SLYINSNAZ2YEFE | NISNRIEFf &

-2 &a0S GaNBi SN S yif(i2 QBf - WBARA 2ot
-¢N}YsLeax FyR

-aSOiNR NIt &e

Tl 2 dAILHA BENS
)\yTKSN.JST2I‘
J & i NYzO (i dz

WSOdNNByYy (i SELSyasSa o6So3o adl FFu2
)\YTNJ-éf]NJiinidzNHRSHz@&W&Oﬁﬁ)QZQ@MN
AYTFtdzSyO0S (KS 02aid 2F LINRPGARAY3I &2

hy(mssLJJs a OF (@&ISH faFQIzRIeA 2 Yy T RBEORR 8 BIYG K 6 ééij"‘;\yaé Kl &S 0o
2y GKAA YILLAEI #KRSaLIN Jf; OR IO © kil DNAISBATSYHNBANRI Y2 O
O2& (I0ySRF3Ta A OK 6S y26 RSaONARoOSO

SS
S

yIte&dAOy IHWEaNe ladikdzRe f 201 GA2ya

CKAYFf&@GAOFT | LILINE lorB S y R & ABNISE BFEBNIRGE S RSEYY LI S RSGOSt 2 LIy
aSitiiaAry3ao

CKBBeFASER | NBY AY jdzSadA2y oy2YAylfteé | &dzdzNbd 2N
GNy2SOG2NE2 F2N I RR 7\u7\2ylf K2dzaAy3 RS@St 2LIYSyido ¢ KA :
AY@SaﬂIYﬁI?(GZKYAGan?CD ¢tKS 1Seél ijzsja\azayelytzzazNRuKédi$é3|
OOSt SNY A2y 2F RSOSt2LIVSYyd Ay GKS al NP2yRIK RAA&UNRC
' p &SIloONSEHSNYSR (2 F LJG dzNB A y I B MG WA @ANH 3 Of 2J1 10K G R
HpXhlBALIX S OSNEdza GNBYR INRSOIKOD

/| 280a& o6FyR o0SySTAaGao I NB YSIFadaNBR F2NJ SI OK &SI N 2y ¢
AYGSYRSR (i2 NBOSIt 6KSGKSNI YR gKSgyOFdzy i ENBRK22 R ¥
SyroftS 2y32Ay3 INRSGK G GKS I OO0OSEtSNIGSR NIGSo

¢KS Y201 dzLJ Gl otS faz2 AfftdzadNIdSa GKIFIG GKS O2ada A,
ReSttAy3Ia Ay al NE2yRFK ONE @A RIBYS2 BF&E0 v aRAoyGNE BARA IRGSY :
G§KS NBLNBESYFABX RS RAaAGNROG @ ¢CKA& | LIINRZIFOK ff26a R
02aia o6FyR 0SyBPRFAGI RSKREGSYRNBEKFY A YBRARRL KFR
FAINIKSNI SyKIFIyOSR o0@SNINPHBRBRYXFHSHFRN RKFFSNBYidzND Iy SEI

RSyaArdAarSao

/| 2YLX SGA2y 2F &adzOK

I 6 dzf I {
RSTAYAGADS O2YLI NRAazyYy 2

u
T O

I 2YNIGA@S O2aida 2F diNDBly RSWGSE2€mESydY | t AGSN



KS Y2Rdz
dzi 02 YSa&ao
SYyOKYI NJ

o N Ca

¢!

fFoLbCw! { ¢w! / ¢l

GAS6 (Kl

|.
>
a SIAS A LIYSyY

l.e{b@{CL ¢{{g/ !

GKS O2YLJI NRa
l.j

h 9

Greyfield development setting (Maroondah) Year0  Yearl  Year2  Year3  Year4  Year5
2016 2017 2018 2019 2020 2021
Trend annual increment in housing units (Base Case) 450 500 550 500 500
Additional housing units with intervention* 2000 2000 2000 2000 2000
Total housing units (Base Case)3,000 3,450 3,950 4,500 5,000 5,500
Total housing units (Project Case) 3,000 5,450 7,950 10,500 13,000 15,500
Marginal costs Project Case versus Base Case
Capital cost - Local streets, sewers and drains $ $ $ $ $
Capital cost - Local parks $ $ $ $ $
Capital cost - Libraries $ $ $ $ $
Capital cost - Child care centres $ $ $ $ $
Capital cost - Neighbourhood centres $ $ $ $ $
Capital cost - Collector and sub-arterial roads $ $ $ $ $
Capital cost - District main sewers and drains $ $ $ $ $
Capital cost - Pre-schools $ $ $ $ $
Capital cost - Primary schools $ $ $ $ $
Capital cost - Secondary schools $ $ $ $ $
Capital cost - District parks $ $ $ $ $
Capital cost - Aquatic centres $ $ $ $ $
Capital cost - Inter-regional arterials $ $ $ $ $
Capital cost - Waste water treatment plants $ $ $ $ $
Capital cost - Tramways $ $ $ $ $
Capitalised future maintenance - Local streets, sewers and drains $ $ $ $ $
Capitalised future maintenance - Local parks $ $ $ $ $
Capitalised future maintenance - Libraries $ $ $ $ $
Capitalised future maintenance - Child care centres $ $ $ $ $
Capitalised future maintenance - Neighbourhood centres $ $ $ $ $
Capitalised future maintenance - Collector and sub-arterial roads $ $ $ $ $
Capitalised future maintenance - District main sewers and drains $ $ $ $ $
Capitalised future maintenance - Pre-schools $ $ $ $ $
Capitalised future maintenance - Primary schools $ $ $ $ $
Capitalised future maintenance - Secondary schools $ $ $ $ $
Capitalised future maintenance - District parks $ $ $ $ $
Capitalised future maintenance - Aquatic centres $ $ $ $ $
Capitalised future maintenance - Inter-regional arterials $ $ $ $ $
Capitalised future maintenance - Waste water treatment plants $ $ $ $ $
Capitalised future maintenance - Tramways $ $ $ $ $
Marginal benefits Project Case versus Base Case
Savings in greenfield capital costs - Local streets, sewers and drains $ $ $ $ $
Savings in greenfield capital costs - Local parks $ $ $ $ $
Savings in greenfield capital costs - Libraries $ $ $ $ $
Savings in greenfield capital costs - Child care centres $ $ $ $ $
Savings in greenfield capital costs - Neighbourhood centres $ $ $ $ $
Savings in greenfield capital costs - Collector and sub-arterial roads $ $ $ $ $
Savings in greenfield capital costs - District main sewers and drains $ $ $ $ $
Savings in greenfield capital costs - Pre-schools $ $ $ $ $
Savings in greenfield capital costs - Primary schools $ $ $ $ $
Savings in greenfield capital costs - Secondary schools $ $ $ $ $
Savings in greenfield capital costs - District parks $ $ $ $ $
Savings in greenfield capital costs - Aquatic centres $ $ $ $ $
Savings in greenfield capital costs - Inter-regional arterials $ $ $ $ $
Savings in greenfield capital costs - Waste water treatment plants $ $ $ $ $
Savings in greenfield capital costs - Tramways $ $ $ $ $
Savings in capitalised future maintenance costs in greenfield areas - Local streets, sewers and drains $ $ $ $ $
Savings in capitalised future maintenance costs in greenfield areas - Local parks $ $ $ $ $
Savings in capitalised future maintenance costs in greenfield areas - Libraries $ $ $ $ $
Savings in capitalised future maintenance costs in greenfield areas - Child care centres $ $ $ $ $
Savings in capitalised future maintenance costs in greenfield areas - Neighbourhood centres $ $ $ $ $
Savings in capitalised future maintenance costs in greenfield areas - Collector and sub-arterial roads $ $ $ $ $
Savings in capitalised future maintenance costs in greenfield areas - District main sewers and drains $ $ $ $ $
Savings in capitalised future maintenance costs in greenfield areas - Pre-schools $ $ $ $ $
Savings in capitalised future maintenance costs in greenfield areas - Primary schools $ $ $ $ $
Savings in capitalised future maintenance costs in greenfield areas - Secondary schools $ $ $ $ $
Savings in capitalised future maintenance costs in greenfield areas - District parks $ $ $ $ $
Savings in capitalised future maintenance costs in greenfield areas - Aquatic centres $ $ $ $ $
Savings in capitalised future maintenance costs in greenfield areas - Inter-regional arterials $ $ $ $ $
Savings in capitalised future maintenance costs in greenfield areas - Waste water treatment plants $ $ $ $ $
Savings in capitalised future maintenance costs in greenfield areas - Tramways $ $ $ $ $
Reduction in VKT - externalities $ $ $ $ $
Health cost savings $ $ $ $ $
Human capital enhancement $ $ $ $ $
NPV costs versus Base Case per diverted dwelling $
NPV benefits versus Base Case per diverted dwelling $
NPV of net benefit versus Base Case per diverted dwelling $
* diverted from greenfield
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What research is Infraplan (December 2013) Urban Infill vs Greenfield Development: A review of economic benefits and cos
being appraised? Adelaide, [Discussion Paper].

Whichcities does thiAustralia wide with a focus on Adelaide
research examine?

What is the purposeTo stimulate discussion through examining the main assumptions that sit behind statements / policies relat
of the research affordability and land supplynfrastructure costs, population growth and the impacts of infill and greenfield
development on the building industry and the local economy.

What methodology i f  Review of previous studies

used?

1 Compares 2 scenarios that redirect 20,000 net dwellings fymeenfield to infill locations over the next !
years:

Scenario 1)Assumes a lower dwelling density of 10 dwellings per hectare over a ratio of 80:20 by Z
Scenario 2) Assumes a higher dwelling density of 15 dwellimdseptare but a lower infill result given
that the ratio (70:30) stays constant

1 2 approaches used:

1) Currentcase studieshat measure the capital and recurrent costs of physical and social infrastructure
relating to development in greenfigllocations on the periphery of Adelaide and infill development
- Similar housing types are used (apartment development is not included given the complexities
separating out construction costs from overall development costs)
2) Bench markin@gainst other Astralian citieggiven there is a reasonable consistency in the style of
development and infrastructure costs, notwithstanding local difference that add to these) costs
Key findings, 1  The benefits, costs and impacts of these twpdy of development can vary widely depending on whe
concepts and they are applied: city, inner and middle ring metropolitan areas, on the metropolitan periphery, as
assumptions extension to townships and peurban areas

1  Thereis a view that greenfield development comes stilastantially higher infrastructure cost because
iKS ySSR F¥2NJ ySg LIKeaAOlf WKSIR 2Nl aQ 6AdSc
and communication systems) as well as basic community services (i.e. town centres, health oats, ¢
public transport, recreatin reserves and emergency services).

1 In contrast, this infrastructure partly/wholly exist within infill locations and may support spare capac

1  Evidencesuggests that these infrastructure items can be provided at a comipahatower infrastructure
cost at infill locations because it is more cost effective to augment existing systems, compared to
greenfield developments.

1 Cost assumptions per lot used to compare the costs of 124,000 dwellings over 30 years (discount,
excludes some recently identified transport projects (given that many of the transport benefits accr
over a wider area)

1  Study alsaliscusseshe socialand environmental impacts of these development scenarios

1  Greenfield development costs are reasonabbnsistent between locations on the fringe of Adelaide a
well as between cities

1  The cost of infrastructure at infill locations has been far more difficult to ascertain and is presented
range from $15,00@5,000 (with an average cost of $20,000 pet dwelling

1  The costs provided by thssudycould be lower or higher than the ranges presented and subject to a
thorough assessment on a case by cases basis

1  Defines greenfield development to generally encomgass on the urban periphery (fringe delopment|
2NJ ySIN) i2gyaKALA oFf&a2 NBFSNNBR (2 a WONRL

T Defines infill development to be the more intensive use of land for residential development in urbar

1 Separates infill into major (more than 10 lots) and minor (createthfthe demolition and replacement (
existing dwelling stock)

Quantitative Development setting Assumptions Cost per unit (as presented in the research)
infrastructure costs

Greenfield Median of $80,500 per lot

Greenfieldg metropolitan $62-89million per 1,000 dwellings

periphery
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Greenfieldg minor township Some existing $45,000 per lot

extension capacity &
infrastructure
assumed
Greenfieldg new broadacre sites $100,000 per lot (approximately, derived from graph)
Infill Median of $20,000 net dwelling
Infill ¢ Major Projects /Townships $25-45million per 1,000 dwellings
Resubdivision $15-25million per 1,000 dwellings
Infrastructure 1  Trigger points and thresholds could make a significant difference térthkinfrastructure cost outcome

thresholds and
population trigger
points

Limitations in T

comparing
developmen costs

{ 2 dzNIDFiv mc

i.e. without further expansion to the north of Gawler, small extensions to the metropolitan area sucl
Playford may not trigger the augmentation of Bolivar (sewerage treatment plant)

In practice the level of infrastructure capacity at infill locations varies widely as does the density of
development in greenfield locations (creating economies of scale and lowering the infrastructure cc
lot).

Challenge in applying benchnkaris that infrastructure costs are heavily dependent on aecific
factors.l.e. differing road costs based on necessity for major arterial roads and connections

Comparisons are complex and need to be location and development specific, and considerate
infrastructure that is already in place and its catchment
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What research is

Kinhill Engineers (April 1995gmart planning not prawl: the costs and benefits of alternative fringe planning

being appraised? The Australian Urban anBegional Development Review, Canberra.

Which cities does th
research examine?

What is the purpose
of the research

Wha methodology i
used?

il

The Coomera greenfield area in the Brisb&@vld Coast Corridor of SE Queensland

To examine the relative costs of supplying urban infradttire when the urban fringe is developed
according to different development patterns.

Commissioned by Australian Urban and Regional Development Review, prepatedhiiyEngineers,
managed by @ Department of Housing, Local Government and Planning

Review of previous studies

Study constructs a conceptual and operational model that can be expanded to include total
development costs and benefits.

Compare costs of supplying residential infrastructure at different densities wiférelit urban forms,
with and without structure planning and development sequencing

Sprawl scenariassumes ad hoc sequencing and development forms and 10 dwellings/hectare

Better desyned suburban environments assume 15 dwellings/hectare, structure plgramid
neighbourhood design philosophies i.e. greater connectivity with other residents & improved acc
local facilities and services and optimal sequencing (incremental growth at the urban fringe to pe
efficient extension or private benefit andaal infrastructure)

Likefor-like comparisons based on case studies involving a 100,000 person, 20 year developme
Coomera Brisban&old Coast Corridor of SE Queensland (greenfield)

8 patterns of development are tested for an eventual populatiéri00,000 people with the following
variations:

10, 15 and 20 dwellings per hectare
3 forms: conventional, inteconnective and PTSD (public transport sensitive development)

3 options: market sensitive, sequencing on 2 development fronts, physictinicture determined
sequencing and random sequencing
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Key findings, i
concepts and
assumptions

A better designed suburban environment would deliver 6% saving in the [1995] cost of infrastruc
O2YLI NBR G2 F WaLINIl gfQ A0Syl NR?2

1 Overall comparison of urbanfrastructure costs, based on preferential sequencing, confirms that
conventional development at 10 dwellings per hectare is significantly more expensive than at hig
densities (i.e. more than 3% more expensive than development at 15 dwellings perehéztaed on
inter-connective design principles)

1  The least costly form of development is conventional development at 15 dwellings per hectare

1 This study shows infrastructure costs are likely to be inversely related to density and that these ¢
savingsvould be made in the private benefit / user pays component of infrastructure

1 Social infrastructure costs are largely invariant with density, within the environments examined ir
study

1  Cost of infrastructure is sensitive to geographical sequencing ofaf@went and rate of development

1 Itwould be necessary to investigate the perceived personal benefits and costs of the different life
offered by the different environments before any firm conclusion is attached to the infrastructure
savings involved

1  The wider costs and benefits of alternative growth scenarios need exploring from the point of vie
both households and of the environmefreport lists the most significant categories of cost and ber
not included in the present study)

1  Cost data (obtmed via review of previous studies, published annual reports, communication with
Councils and other public agencies and other documents from public authorities) showed a signi
range of variation in the capital and recurrent cost of social infratrecservices

1  Report provides detailed capital costssaftial anghysical infrastructure for each scenario

1  Report provides detailed design assumptions re housing mix, lot size and density

1 Assumptions of the scenarios tested:

- a constant total populationrad a constant population profile

- a timeframe of 20 years

- all infrastructure costs, both capital (including land) and recurrent have been estimated

- costs include social and community infrastructure, physical infrastructure and public transport fac
(assumes improvement to rail stations, town centre bus interchange in all scenarios but light rail
included in the PTSD scenario)

- rate of discount 6%

Quantitative Development setting Assumptions Cost per unit (as presented inghiesearch)
infrastructure costs

For each of the 12 scenarios Total discounted infrastructure cost

e.g. least expensive infrastructu $1,572 million for 100,000 people

cost

conventional form, preferred
sequence, 15 dwellings/ha

e.g. most expensive infrastructu $1,655 million for 100,000 people

cod

inter-connective form, no
development sequence, 15
dwellings/ha

Infrastructure T
thresholds and

population trigger

points

{ 2 dzNIDFivi mc

The underlying urban design for each of the scenarios tested has been developed on a modyla
with a basic neighbourhood module for 5,000 residents adopted for the study (which conformec
requirement for school and social infrastructure planning.

Incremental categories of infrastructure listed
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What researchis ¢NHz0 { ' = w®Z bSoYIl yz tldaza Sda Myl oli2KNR dzRKasi 85 2 Fo H nf nlids

being afpraised? ! dza u l}lJ- f2a I-’/ydzb(l.li\h'iyi SAyADGSNEAGE {dzadlAylFoAtAdGe t2fA0¢
' YAOONBR AU

Which cities does  Australiawide

the research

examine?

What is the purposed ¢ KS  LJdzN1J2 &S 2F (GKA& NBaSINOK Aa G2 RS@St2L) I

of the research Australia by comparing innaity redevelopment and convential fringe development. The associated costs ta
into consideration for the assessment include infrastructure provision, transportation costs, greenhouse gas
emissions, and inactivitselated health costs and are estimated for a development of 1,000lthgel The
proposed approach can be used to assess these costs in any development or in any infrastructure decision
g2dZf R £t SR G2 RAFFSNBYyd RSGSt2LIVSyid LI GGdSNyaode

What methodology 1  Costs of infrastructure provision wergostlyreplicah 2y 2 F GKF G F2dzyR Ay

is used? commissioned by the Western Australian Planning Commission and that has been used extensiv

basis for methodologies since.

1  Toinformthis report they reviewed 22 studies on infrastructure costsaxiated with inner, middle, ar
outer city developments from the United States, Canada, and Australia.

1 For the purpose of this report, the consumer price index and labour price index were consulted t(
inflate the 1999 prices contained within Future Fetd 2007 Prices. The resulting cost of upfront
infrastructure provision for an inner city and fringe development in 2007 prices were $50.5 million
$136.0 million respectively.

1  Another study used that is also widely relied upon is the transport stydydwman and Kenworthy
(1992) that reports on annual costs associated with private vehicle depreciation and operating co
annual road infrastructure costs, transit costs, time costs, and externalities. These costs were ad]
2007 prices and then céplized over a 5§ear period (p. 2)

1  The annual costs of transportation an inner city development was $256.8M and fringe developme
$507.1M (p. 2)

1 For the purpose of calculating the economic impact of greenhouse gas production as a function ¢
form, deciding upon a cost for emissions production is fairly subjective due to a lack of commitme
carbon pricing. The greenhouse gas emissions cost were predicted with 73.4% of the variance e
by using the following equation: y = (365 daygfyrjce/kg CO2)(# of Dwellings)(Ppl/Dwelling)(.073x
-.25z + 4.35) = (365)(0.170)(1000)(2.5)(.07.2%z + 4.35) = 155,125(.07325z + 4.35) where y =
annual cost, x = distance to CBD, and z = transit accessibility (pft6})2

1 The embodied costs afrban redevelopment and fringe development are broken down into the
categories of infrastructure provision, transportation costs, greenhouse gas emissions and health

1 Interms of healthrelated costs, a capitalisation period of 50 years was chosearuithd assumption
that 50 of a residential development is considered a reasonable average life expectancy (p. 18)

Key findings, 1  There are large cost savings associated with urban redevelopment
concepts and . . . . .
assumptions 1  Thisis especially pertinent to infucture and transportation

1 While still performing better for infill rather than greenfield, GHG emissions and health make up a
portions of total costs

1  If national emissions reductions targets become mandatory, the GHG portion of the costs iscreas
significantly as infill would save 4,400 tonne of GHG per year per every 1,000 dwellings

1 Also, in regards to health and wellbeing, infill encourages active transport modeshare, and Austr:
now one of the most obese populations in the world

Active fams of travel that are only realisable if areas are provided with high levels of amenity, servicing and
transitaccessthe savings over 50 years of an urban lifetime are $19.32 million and $4.23 million for 1000
dwellingsHoweveE & A ¥ (i K SiEeSlowemissivon develbpments are pursued then the savings in tran
and infrastructure for 1000 dwellings are in the order of $86 milliofiropt for infrastructure and $250 million fo
F'yydzZ t ATSR GNIyaLRNIFGAZ2ZY O2adGa 2@0SNI pn &SI NA®¢

Comments It is argued that this study can be replicated as itis a simple mad& I & OF'y 68 dza SR {2
development costs associated with any proposed development in Australian cities or with the associated ur
development from any major infrastruct8r RS OA aA 2y adé 6L MmO
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http://www.reconnectingamerica.org/assets/Uploads/pb_cusp_urban_v_fringe_research.pdf

What Centre for International Econois (2015) Cost of Residential Servicing, the Centre for International Economics, Prepared
research is |Auckland Council.

being

appraised?

Which cities Auckland (New Zealand)

does the
research
examine?
What is the 1 This study, undertaken by the CIEand ARU 6dzA f Ra S@ARSYyO0S (2 AYyF2N¥Y GKSE
purpose of .
the research 1  Will be used to benchmark costs for future developments
1 Will allow for asset management planning and,
1 Wil create a better understanding of appropriate charges to users/devesope
What 1 A case study approach using actual costs and estimates of costs based on projects across Auckland to allow a
methodology comparison between developments characterised as low, medium and high densities.
is used?
1  The following werenvestigated;
pp. 4650 .
- water, wastewater and stormwater services
- transport infrastructure
- community services and parklands.
Key findings 1 Infrastructure service provision to the greenfield case studies was more expensive than for infill developments.
Page 9

1  Howeve, there due to the considerable variation in costs between case studies of similar location and density,
generalised estimations are difficult and as such, each specific proposal should be analysed in detail to order
understand any sitspecific charactestics

1 Replacing and upgrading the established networks {egtewater services to meet greater demand) have added
substantially to the costs new development infrastructure

1  Once in place, the costs of any further developments in the area are expectedviernpsmall, and therefore initial
decisions should not be made on the basis of high upfront capital costs

Quantitative | 60000
infrastructure Low density Medium density High density mParks

costs:Page 7 50000
I m Transport

1+ 1—I_I1—F Stormwater
20000 I mWater
10 000
mWastewater
0 s

40000

30000

Cost per dwelling

E2a § § 3 £ 5 §3,. 8 £ 8
8 3 3 I 2 (xr 3 I %3
BE s ¢ ¢ ;Eﬁge‘@;%%g;%
£ B N &3
No dwelling/population number was listed as a trigger
Challenges, / Kl tISNE8% RdzS (2 GKS FI1 04 GKFGZ LINAR2NI 42 GKS FYFE3IFYl
limitation @ & LINBGBARSR o0& G(GKS FT2NX¥SNJ GSNNRG2NRFE | dzi K2NR{ASa ylayrs
and - RSGIFIATSR SELISYRAGAzZNE ONBlF{R2gya FT2N aasSda ¢SNBE y2i
assumptons - td& &dz0Kz GKS t+O1 2F KAaG2NAOFt REGF Aa €EA1S8t& G2
¢ KAA [fASR (020 A 20138 S ABIBMARBKOX & &a2YS S&adGAYFGSEa 2y 2LISNT (A
(p. 10) 6 KSNB LINA G (S LINE @ARIESINES i @S Byf SAGLIAFRING | S HILNG yRFEA G dzNB Yy R
FaasSio

As a resulAssumptionswere requiredto overcome these limitations, meaning relative cost estimates of servicing the differe
case study developments are indicative only and the costs per dwelling is not a precise estimate
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What research is being Property Council of Austlia et al (June 2016) Design Perth: a joint vision for a connected, liveable and
appraised? sustainable Perth, Australia.

Which cities does the Perth
research examine?

What is the purpose of ¢ KS &G dzRe &dzyYlI NAaSa | Se [fentéant Goivih Baiterr? iicluding NI K Q ¢
the research demographic changes, environmental limits, economic productivity, urban form, and climate change. C
8 specifically addresses understanding the benefits of infill and urban regeneration.

What methodology is The cost estimates for 2007 used by Trubka, Newman and Bilsborough were adapted for this study, the

used? prices were adjusted to 2015 values. Focus is solely gov. infrastructure costs, no account of private de\
contributions were included. All costseaper lot, and unless otherwise stated, per year costs. It is
acknowledged that additional costs would also exist in as we as what is tabled within the report.-gdp. 5C

Key findings, concepts Findings
and assumptions . . . . . L
1  Potential gov. saving of $23 bilido 2050 in infrastructure costs by increasing infill target from
to 60% (pp. 553)

1  Costshree timesgreater for greenfields than infill to provide main roads, headworks, sewerag
communications, education and health services (p. 51)

1  Thisis eqal to up to $94,561 more per lot in greenfield developments than infill.

1  This is equivalent to a substantial subsidy provided by government that could be better spent
emphasis on infill instead of greenfield

1 Additional private transport cost impact 6,600 per lot per year in greenfield V infill on averag
over 50 years, + $1400 per lot per year of economic costetodonment health and productivity.

Concepts; Three models/scenarios (pp.9/52);

1  Dispersed City; (business as usual scenario) loskestity option which has 30% infill of the
required net new 800,000 dwellings being delivered

1 /2yySOGSR /AGeT O60GKS 2!t/ Qa LINBFTSNNBR ¥z
delivered through infill. Originally developed in the ComrgigsiQd 5 A NB Ol A 2y &

1  Contained City, (used as a comparator for price modelling) 100% of additional dwellings infill

Government upfront infrastructure costs: (p. 50)

LYFNI AGNUzOOLbCL[[ LISNJ £ 24Dw99bCL9[5 Vhat! wL{hb LISNJ 2

w2l Ra fpZIcHO lboXpyo b T e n

2} GSNJ YR {bucZXono PHNZTOy by Snop

¢St SO2YYdzy AHZynT bn X mno PMIHDpC

9f SOGNROAGEM ZpMH PMAZT M lCSHAT

DI a bn bn>nyn bn>nyn

CANB | yR ! \bn Fo on Poon

t2f A0S bn bnH o oH g

9RdzOI GA2Y B Zonc PocZcnn POHZo0O0Yy

| SFftGK o6l 2ZPHHZHOT Pop>Tpd PMO X pHH

¢h¢'[ /h{¢ DppZyHy PMpnXoyd bbnZpcwm

5253 U(UKS Nfazal FAIdNB& F NB OF tACzyl2iiA 2(y8aS ALES N B2y (558 | A FS Tt Jid2
RAaOdz a uKI‘YAffAZ)/MFFﬂmJuﬁ@RISESfZlaISIRAa)/?JX\:‘yrEzNJBanAIuS‘EdzfuALJf‘
L2 Lzt I GA2Y AYFNF ad NHzOG dz2NBE 02 & I 62@S0®

L2Ayida yRb2 GNRAIIASNI LRAY (A I-Nis I RRN’ aaSR

AY FNI &G NHZO

DSYSNI fSy&i@IiL G F LIJISFNBR (G2 NBOeoOtS (KS ljdadyd RFEGE FNRY w2Yl
fAYAGIGAZ2YEAY (KEdaidzMNB t SNIKY /2aiGa 2F G BRI ¥ACRUKS2 FNREYE
RSOSt 2LIVSY{LINBPA2dza RSOFRSa&a® ¢KAA (Seaidz2yS RFiF asSSvya iz
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What research is  Trubka, R., Newman, P. & Bilsborough, D. (20Ib¢ Cost of Urban Sprawlinfrastructure and Transportatia,
being appraised? Environment Design Guide

Which cities does thAustraliawide, with focus on Melbourne (although using West Australian data [see methodology])
research examine?

What is the purposeAn assessment of the comparative costs of urban retigment with the costs of greenfield development. Shc
of the research that substantial costs could be saved from infill V. greenfield development

What methodology iRelies on quantitative data generated most recently from Environmental Resources Meersg@&RM), 2001,

used (p. 2) Future Perth: Costs of Urban Form Working Paper No. 2, (unpublished), report prepared for the Western A
Planning Commission by ERM Australia Pty. Ltd., Perth.
| 26 SOSNE G(KS WCdzli dzNB t SNI KQ N thiRyNdis oRLBZR th 200G/ buti@djusnit
the reported costs to 1999 prices while this study takes account of 2002 prices of materials and labour in
construction having increased further than consumer price index and labour price indices as a resuthioirige
boom on the labour market. As a result infrastructure costs were inflated according the Australian Bureau ¢
{GrGAradAadaQ NBLENISR LINAOS AyRAOSa F2NJ GKS &StH N
This data was first found by the researcher here: Newman, P, et al., 199R¢cthomic Impact Statement
Comparing Fringe and Inner Developments, in Housing, Transport and Urban Form', The National Housing
Australian Government, Canberra

Key findings 1 Australian urban development has been-cipendant for the pas50 years, resulting in sprawl

(p. 5) 1  This is very costly; every new block on the urban fringe cost around $85,000 compared to
redevelopment; equivalent to an infrastructure subsidy from various levels of government

1 State Treasury officials are unaware of & 1 Sy i 2F (KA & WadwaiARe&zQ
automatic response currently taken

1  This could be because inner urban redevelopment projects often need upfront costs and are se«
burden

1  Once established, both urban typologies have ongoasis; though the most significant of these are
associated with transportthe cost of private and public transport operations for greenfield is arou
$18,000 per household per year more than that for urban redevelopment.

1  Over a 56year period this addsputo an additional cost of $251 million for 1000 dwellings, or $251,
per household.
Transportation Cost/ 2 @ imcamst t Ay )[y‘i?\Nﬂe _CNA ¥98St 2LIYSy i
for 1000 InnefCity 5SSt 2LIS

and Fringe Dwelling/ I-I:J)\iil;t QQéu 2PHIphnIynby IcHyZcpn
Prices shown are C dzS oz2adla nVIZHﬂOZ(i)H[R)ZprzoﬂqI)
calculated for2007.h G KSNJ 2 LISNI GAy PuInTcIodpbn IHp dIcTp
(p.4) ¢CAYS O2aia 62k ImvMpyZonypy IHMAZInny
t NAGFGS GNYyalLloImMmcIym/byIHMaAInny
t dzof A @ NdNJ yalL) PoSnnmIpobn
2L t1Ay3 YR O8n Pn
w2l R 0O2aida PMIHMCIpdhioIpnyIync
tIFNlJAYy3 O02ada bHImynInydrItTndIycd
Q9EGSNYIFfAGASE ®BHnoXZTomM brnoXupn
CHalFfAdGASaA broXocy P MMIcCdo
Ly2adzNR S& PHOSCHT CySMTH
t NELISNI& RIFEYlF3JboyIpndg PV MHMIZ Y
I AN LRt fdziA2y bPpnSTtTT PHCMZ HPp

b2A4&S LRffdziA2buTInndgd MAZHOH

¢CN)l yaid OzaidiaooImocIpn/bnTnInym

tdzof A0 GNJyaLR2NI (N} @St GAYS O2adGa IINB y2i Fff20iNBR 27
FYR aSto2dNySs (GKS tS@St 2FTBENDEOSYI & NENEBBRNI G ABDEADSH &
SO 48 G(KS O ONBilAZ2Yyl NBEY #NYRRFE #ER

6S0FdzaS GKS 1OG Yre rfaz2z 0SS RAA

Value. ¢ NJ yall NI bMvocZongpZ/PHHCIMANZIOYH

- t
(p-5) QEGSNYIFHfAGASE PHIuMdbDIyyrcIpanImno
¢ 2t Pbvc pZpnpZiPoonEXITYyOXZHPT
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¢2 SadrotArak GKS S02y2YAO yR &adzadrAyloAatate OFas
Ay@SadySyid G261 NRa G(KS SaidlotAakKSR YARRt S &dzdzNbao
LYFNF&GdNH2OGdzNBE O2aia INB 2yS StSyYSyi 2F GKAaod
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Metro
Melbourne

Brownfield

l.' n:\luld

Total infill

Public
Transport
Access Level

Total
residential
properties

Met increase

Net increase as
% of total
dwellings  in
PTAL zone

Net increase

MNet increase as
% of total
dwellings  in
PTAL zone

Net increase

Net increase as
% of total infill

High (7-10)

219,613

16,040

7.3%

4,939

2.2%

20,979

Medium (3-6)

573,340

8,410

1.5%

14,199

2.5%

22,609

Low (0-2)

778,903

5,240

0.7%

15057

1.9%

20,297

Total

1,571,856

29,690

1.9%

34,195

2.2%

63,885
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What research is being

appraised?

Cties examined?

Sydney,

What is the purpose of the
research?

1

What methodology is Method
used?
pp. 17-21

il

/A PHE RY®®RNDNBSY {ljdzt NBL RNl § SyzanNdEZNS { G N> G S38

Activity Centre

To calculate the costs of infrastructuprovisionand divide a portion of this by percentage calculatec
developers by correlating costs to equivalent floorspace of sites.

The report is assessing the different demands of a new town centre development. They are the
following; road network, open spaces, and service infrastructure including sewerage, stormwatel
supply and electricity

of calculation of construction costs were doneaccordance with usual project delivery, which are;
Costs associated with the design, approval/tender processes, legal/financial advice relating to the
realisation of the infrastructure, project magement costs/ insurance costs, remediation costs
(including the costs of geotechnical investigation, development of remediation action plans, any E
approvals and licences, and site auditors), costs associated with subdivision to create public lanc
rights of public access (including surveybosts, registration fees, and legal costs), costs associate
with and resulting from théforward funding of works and alséicosts associated with latent
contingencies. (p. 17)

Payment Method advocated would e measure the contribution on a site by site basis for the infrastructur

based o
1

1

1

n the following;

Hoorspace by site which was considered an appropriate measure of intensity of usage and there’
correlated to an equivalent (percentage) contributionindrastructure.

A figure for commercial, retail and residential contributions is calculated per square metre using ¢
W583St 2LI¥Syi wA3aKGa az2RSt oQ ¢KAa Aa asSSy |
to both the Council and to landmers.

Late participants who benefit from newly built infrastructure carry the adjustment to the cost of the
acquisition of the Development Rights

Key findings, conceptsanl @Ay 3 ARSYUGAFASR GKS (20l tNUEOMLIANBASLIIySRR Gk &l (2K
FTdzy RAY3 a2dNDSa GKS 188 O2yO8LI Aa GKEG GKAa 3|

assumptions

Infrastructure cost?
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