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Abstract—There is a renewed interest in land use transpofaetropolitan area.

integration as a means of achieving sustainablesadulity. Such
accessibility requires designing more than simghg transport
network; it also requires attention to place (b@idtm). Transit-

oriented development would appear to capture mdrtheo criteria

deemed important in land use transport integratiom. Perth,

Australia, there have been planning policies far fast 20 years
requiring transit-oriented development around rajiwstations
throughout the metropolitan area. While the polidgytent,

particularly at the State level, is clear the impdatation of policy
has been fairly ineffective.

The first part of this paper provides an examimatid state and
local government planning and transport policieslating them
using a set of land use transport integration riaiteonsidered all
encompassing. This provides some insight intoextent of state
and local government capacity to deliver land usendport
integration. The second part of this paper examihe extent of
implementation by examining existing and proposetiluse around
station precincts throughout metropolitan Perth.

The findings of this research suggest that the agpaf state and
local government to deliver land use transport graggon is
reasonable in a planning policy sense. Implemeantatiespite long
policy lead times, has been lacking. It appearbeanore effective
where local planning controls have been suspendéd new
redevelopment authorities given powers to develapd | around
railway stations.

Keywords—Transit-oriented development; sustainable
transport; transport policy

. INTRODUCTION

The LUTI message is reinforced in Australia by the

National Charter on Integrated Land Use and Tratispo
Planning [10] and in Western Australia metropolitncal
governments signed an agreement in 2001
cooperatively with the state in accordance withlategrated
Transport Planning Partnering Agreement’ [16]. Hoerethe
capacity of local and regional government to imgetrpolicy
and invest in transport decisions has emerged asgortant
issue for transport policy in urban areas [11].many western
European countries and the USA the trend has lzedaviolve
decision making and resources to the local leves, is also
the case in Australia. Given this direction itingportant to
examine the degree to which integrated land userandport
planning policy is being adopted by local and stasgtutions,
the influence of any such policy on decision makémgl the
difficulties encountered in implementation [2].

Reitveld and Stough [15] argue that one of the anm
barriers to the delivery of sustainable transpast the
institutional barrier. Such barriers can eitheduse the
potential of delivery, or make it impossible to &k [1].
This requires an understanding of two componertte-fules
and rule structures that guide action [14] andattganisations
as agents of those rules and the way in which they
(culture). An analysis of the institutional bargezan provide
for an exploratiorof the interactions between different levels
of public sector policy, including an examinatiori the
benefits to be achieved from policies which realtec
authority. By examining how organisations operétds

AND use transport integration (LUTI) is seen as ongossible to evaluate the impact on delivery of ainsble

means to the achievement of sustainable accessibili

captures an approach that goes beyond simply degign
more effective public transport network by givingeation
also to the way the built form can support thatvoek, and
vice versa. Transit-oriented development would eappto
capture many of the criteria deemed important imdlase
transport integration. In Perth, Australia, theravén been
planning policies for the past 20 years requirimgnsit-
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transport outcomes.

One type of institutional barrier arises where ¢hé an
inability of one jurisdiction of government to eftethe actions
of another [17] and it is this area of researchcWhis the
subject of further investigation in Western Austaalthe
ability of state agencies to effect the deliverysoktainable
transport through other agencies including localegoment;
and the ability for agencies at the local leveinftuence each
other for more holistic and integrated outcomeshisTgives
rise to the following research questions:

1. What is the current capacity of state and localipub
agencies to deliver infrastructure/services forlemtive
and active modes of transport (using statutory ok
statutory powers)?

to work
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2. What is the current capacity of state and localipub of state and local agencies. The capacity of saat local

agencies to manage car-based travel?

3. What are the institutional constraints (rules, fica,
structures, cultures etc) to delivery?

4. How can the capacity be improved?

This paper focuses on these key questions to repothe
first stage of the research. This has involvedegamination
of state and local government planning and trarigpalicies
in one Australian city: Perth, Western AustralideTpolicies
have been evaluated using a set of LUTI criterizstered all
encompassing. The aim is to provide some insigtd the
extent of state and local government capacity toveleland
use transport integration in relation to the bfoltm. It was
envisaged that four potential conditions could ocawr a
degree of concordance, where:

government to deliver LUTI was assessed by condgc
content analysis of their planning and transpofici@s using
pre-established framework derived from earlier aedle (see
[8] for a detailed discussion). This frameworksisown in
Table I. It sets out the physical planning prinefpthat define
LUTI required for the delivery of the built form.h&€se were
developed with reference to the literature, intéamal policy
documents and a survey of experts.

The LUTI criteria are grouped into three key comgmus:
access, land use, and 'people places'. 'Accesstipdes
involve creating a transport network connected émties,
capable of meeting local and regional travel neefse
assumption is that many of the daily activitiesidbdoe served
locally. The network must provide for transportoitie

1) There is complete concordance between the LUEhabling local trips to be undertaken by walkingl &ycling

principles and policy documents;

2) There is a gap in the capacity to deliver thegiples;

3) There is complete discordance between principles
documents;

4) There are new principles in the documents sugmean
enhanced capacity to deliver sustainable transport.

The first part of the paper reports on the findindsthat
work. The second part of the paper, drills dowthdetail by
taking a case study of one key aspect of LUTI -ndita
oriented development. The extent of implementatisn
assessed by examining existing and proposed lamcnasind
the 69 station precincts throughout metropolitaritPe

Il. RESEARCHAPPROACH

and inter-suburban trips by public transport, wile less
frequent trips outside centres and further afigldchr. 'Land
Use' principles focus on locating higher densitgfisity uses
close to transit and clustering complementary usesgalking

proximity. 'People places' focuses on design ahthmean scale
assuming pedestrian and bicycle priority.

This paper draws on an analysis of the statutoaprphg
policies of Perth local governments (32) found iowh
Planning Schemes. Theoretically the policy cont&EnTown
Planning Schemes must be in accordance with Statmipg
policy. Furthermore as a statutory policy, Town rihiag
Schemes have significant weight in the decision ingak
process, they direct the approach to developmesfinidg
such things as the location of given land usesijritensity of

The research approach involved document mapping afgtivity, the orientation and design of buildingglzso on.

narrative analysis to evaluate of the range ofgmdiand plans

TABLE |
LAND USETRANSPORTINTEGRATION —PHYSICAL PLANNING PRINCIPLES

Access

interchanges)

requirements

The Network » high degree of interconnectedness to urban systdjadent centres, residential catchments, transit
» balance of access between through-travel and ttaxbe place; local and regional access

» choice of transport options in close proximity tamy homes and facilities - the possibility of
substituting the right mode for the specific trip

Activity function * highly connected street network focussed on adcessntres and transit stops, permeable for pegple
(rather than transport » well designed walkable catchments, high qualitygsétdian experience - safe, well lit, trees, shelte
function) »  arterial roads have safe pedestrian facilities;aat cycle lanes

Traffic Management « lower traffic speeds, moderate traffic volumesyoaer streets (but not at the expense of conditions

for cyclists)
« effective traffic management
*  pedestrian priority

Service * integrated transport - easily accessible by all @saghd interchange between these modes to
destinations reached on foot; seamless and safeectbons, ease of movement

« in operational terms — timetabling; easy to nawégatstem, high frequency, reliable, efficient pabli
transport service to many destinations— no needdosulting timetables

« safe, secure, convenient and comfortable statgiaps and interchanges

e accessible by people with disabilities, seniorddebn, mothers with prams etc.

» cycle friendly; secure cycle storage; connectivis'voeks of adequate capacity

* good business servicing opportunities

Land Use

Land use configuration | » land use integrated with integrated transport
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e arobust urban form — can adjust to changes in dérfa transport and land use
e greater diversity, vibrant mix of land uses (witlpirecincts and within buildings)
« high pedestrian trip generating uses at ground fleousing above in close proximity of transit stop
*  buildings oriented to station/streets/paths
e active ground floor uses for surveillance

- frontage development - human scale

Density/Intensity .

highest residential density in close proximity tiaties (but ensure includes family housing types
* medium to high residential densities

Proximity .

compact cluster of related (compatible) activifi@ghly visited) in close proximity (walking
distance), clustered around rail station/high fesgry bus stop

* more intensive/ high-medium density office, retaill other commercial uses (measured by high
worker densities) within walking distance of traoggfacilities

Parking .

* street parking

car parking areas managed so pedestrian accesstyaarel safety not compromised
e parking provided in shared structures rather thramdividual sites
e car parking behind buildings not fronting street

*  short term parking but limited commuter parking
e car-based retailing (drive-thru') and light indydtrcated on periphery of town with good car access

'People Places'

Scale and Design .
are not the priority mode

« diversity of architectural styles

* integration of character and scale of developmeéthtinvprecinct
*  respecting existing development (through retentioaympathetic re-development)

* legible design - is easily understood for residemis visitors

human scale — less demand for 70kph scale adweytisiore public art opportunities, sense that cars

Amenity .

e busy places

high amenity precincts — a place you want to ge #odestination in its own right
«  community/neighbourly feel — mixed ages — familgridly

e good 'people places' — public open space, pubdittreg public art

e more social encounters due to more walking, cyclisg of public transport

The LUTI criteria in Table | were categorized teate a set

of planning considerations. Town planning schemesevthen facilities areto be provided, and also refers to precise design

examined for the presence of these as a meansessisg the
capacity to deliver LUTI. As well is assessing #adent to

which these LUTI criteria featured in the schemegating

system was used, based on a 7 point scale, whiakured the
extent to which that criterion could be delivered,actioned
given the way it was communicated. The rating sosls:

+3 Strongly satisfies LUTI criterion and works teliger it

+2 Satisfies LUTI criterion and works to deliver it

+1 Weakly satisfies LUTI criterion

0 Ambiguous

-1 Weakly works against LUTI criterion

-2 Works against LUTI criterion

-3 Strongly works against LUTI criterion

The following examples give an impression of theyvin
which this was applied. So for the ‘Access’ LUTiteria
‘Service - cycle friendly; secure cycle storagenmective
networks of adequate capacity’, an example of acyol
statement which scored ‘3+’,

“... end of trip bicycle facilities are to be proed in
accordance with the standards for respective dstsil in
Austroads standardsuide to traffic engineering practice
part 14 — Bicycless set out in schedule 11B.” [4].

Whereas an example of one which scored ‘1+’,

“..in considering an application for planning apyal shall
have due regard .... whether adequate provision been
made for access for pedestrians and cyclists” [5].

In example one, the policy gives clear guidance biwycle

standards. In example 2, the words ‘due regardgsst a
level of flexibility dependant on the decision mekthere is
nothing to say, for example, that due regard wéllgiven but
the result be no provision), also ‘adequate prowsis not
defined. The first example gives a clear idea ofioa
required for effective implementation.

In another example from the
considerations, for ‘medium to high residential sifes’, an
example of a rating ‘-2’ clearly works against tHéT| intent,

“The predominant use shall be low density residénti
developmenttoa maximum of two stories”[6].

Compared to an example of a rating ‘+3’,

“The Council may permit a site to be developed déasity
exceeding R80 to a maximum of R100 where any rhane
of the following 8 Performance Criteria are méf}”

Here an explicit indication is given of the desirdensity
required.

. CAPACITY FORLUTI: LOCAL GOVERNMENTTOWN
PLANNING SCHEMES

Tables IlI, 11l and IV show the extent of coveragelacal
government town planning schemes for the ‘Accetsind
Use’ and ‘People Places’ suites of LUTI criteri&or each
criterion the bars show the number of local govemts who
positively address this criterion in their townmiéng scheme,
there are 32 local governments. Overall it can éensthat

“Land Use’ suite of
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there is greater capacity for the delivery of therld Use’ and
‘People Places’ considerations. Less than haltlbflocal
governments (LG) have any ‘Access’ consideratianshiir
statutory town planning schemes.

In the ‘Access’ suite, five considerations are cotered at
all - four of these concern public transport operet and one
street design. While the public transport consiti@na may
not be perceived as land use matters by those nmgpgawn
planning schemes, it would be reasonable to expéatus on
creating narrower streets as part of any new suidn, this
is not for example dependent on the operationsnobuside
agency. It is particularly odd given that of dilet‘Access’
considerations, ‘effective traffic management’ amsidered by
the majority of LG schemes.

In the ‘Land Use’ suite, parking considerations e most
well covered set of considerations. Management arkipg
access to favour the pedestrian scores most syramgdoes a
concern to focus on shared parking schemes rattem t
provide separate structures serving individualdings. These
are positive findings in the pursuit of LUTI. Howexy LUTI is
not fully delivered because considerations for [deation of
parking either on-street or at the rear of buildifgather than
in large frontage car parks which create an undiien
pedestrian environment) are only considered by &akou
quarter of all LG’s. This approach is amplified the low
number of LGs considering building orientation ke tstreet
and frontage development — all considerations gtyon

advocated by the new urbanism movement as part ofyd portn and Peel

philosophy of creating places that favour non-cavdes.
Density of residential development is
considered by many LGs, but mix of development el
intensity of commercial development in close pramto
transit are only considerations addressed by abositquarter
of all LGs; this despite a much larger number d@bsL
supporting the LUTI consideration “greater diversind mix'.
The ‘People Places’ suite were the most well cavérelL G
town planning schemes. There was a strong focusremting

precincts of high amenity and for development which

respected the scale and character of the existewy although
there lacked a focus on design around non-car modes
specifically.

In addition to the examination of the extent of emge of
LUTI criteria, policies were rated according to hewell, or
otherwise, they satisfied the individual criterio@verall,
where criterion were included, the majority wereteda
positive, but of concern is that the average se@® around 1
to 1.5 out of a possible 3 which indicates thaigies are not
strongly worded, directive and obvious to actiorOn a
positive note, there were very few negative ratingst is
those instances where policies worked against thdlL
criterion. Here there were only 11 of the LUTI eribn
(including items such as cycle provision and cakipg). The
impact of this was quite limited since it was oolye or two
LGs that had such policies.

IV. DELIVERING LAND USE TRANSPORT INTEGRATIONA CASE
STUDY OF TRANSIFORIENTED DEVELOPMENT

As indicated above, a transit-oriented developnvertld
appear to capture the type of built form deemedoitamt in
land use transport integration. In Perth, Austratieere have
been State planning policies for the past 20 yeagsiiring
transit-oriented  development around railway station
throughout the metropolitan area.

A. State Planning Policy

1989 marks the start of a period where the Staterfig
agency began to explicitly direct land use decsianound
railway station precincts. The Western AustralialanRing
Commission (WAPC) policppevelopment Control Policy 1.6
eRsidential Development near Metropolitan Railw#gtiSns
[18] promoted the need to achieve a higher intgnsit
development around Perth’s metropolitan railwayicts. In
1999 the policy was revised and renamBthnning to
Enhance Public Transport U41®] so further reinforcing the
policy approach. A third revision was made in 2006w
renamed Planning to Support Transit Use and Transit
Oriented Developmenf21]. The re-write was designed to
reinforce the strong messages outlined in two kgkedr order
State policies focussed on a sustainable future: State
Sustainability Strategproduced by the Premier and Cabinet’s
Department and endorsed by government in Septef0i3;
andNetwork City the new metropolitan planning strategy for
regions (endorsed in 2004). The
development control policy provides a means tocaldie

reasonablyll Weihese higher order strategies into action throughtrol of

development. Furthermore the policy is strengtherd
reference to the statutory policy Statement of Planning
Policy 3 Urban Growth and Settlements (SPR8hjch for

example includes policy measures such as,

“Supporting higher residential densities...aroutighh
frequency public transport nodes and interchangesind
...."Clustering retail, employment, recreational arather
ctivities which attract large numbers of peopfe activity
centres around major public transport nodes...”

The 2005 development control policy sets out
expectations that are even more explicit than imlieza
versions, particularly in identifying specific déggyoals,

“In reviewing town planning schemes and proposed
scheme amendments that include transit precisctefined
by this policy, the WAPC will expect local govemants to
identify and promote opportunities for residential
development at a minimum density of 25 dwellings er p
hectare, and will expect the application of deasiti

substantially higher than 25 dwellings per hectatesre
sites have the advantage of close proximity taihstation,
major bus interchange or bus route that providesvice
frequencies equivalent to rail...”[ 21].

Guidance on the need to locate high trip genagatin
development close to transit facilities was madeliei,
particularly the type of uses, although a poterpiablem is
that no guidance was provided to define ‘significan
generators’,
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“Other uses that are likely to be significant gexers of
transit trips should also be located close to sitafacilities
wherever possible. Relevant uses include officel ather
‘high-density’ employment- generating activitiesytensive
leisure facilities and retailing. Similar considtions apply
to such uses as aged persons development, schooland
tertiary education uses, hospitals, community itéesl and
social services” [21].

Transit oriented precincts were not only definedeixt, but
also mapped,

“Defining ‘transit oriented precincts’... there iscammon
‘threshold’ for walking to those facilities. Thégjuates to:

e about 10-15 minutes walking time, or 800 m distance

analysis of zoning maps has been conducted fordaadn the
69 station precincts (using the state definition todnsit
precinct above). The 69 station precincts fall undee
jurisdiction of 25 different local governments.

State Planning Strategy
(1997)

|

Statement of Planning Policy 3 -

Urban Growth and Settlements

for rail stations, transit interchanges or majors bu ‘

transfer stations or terminals and,

e about 5-7 minutes walking time, or 400 m, for bus

stops located on bus routes with multiple bus sesvi

DC1.6: Planning to Support
Transit Use and TOD

that are high frequency of 15 minutes or less durin ‘

peak periods (see map attached)” [21]

So by the mid 2000's there was a strong raft oficgol
emanating from the State government demonstratiegr c
intent in the need for development around the metian
railway stations. Not only found in a wide rangedotuments
within the State planning agency, but also fromeothtate
agencies. As well as these higher order policyestahts
(often more generalised) the long standing devetopm
control policy outlined above was designed to opemnalise
the broader policy aspirations of the strategy gpeuments.

The mechanisms of delivery of this state plannialicy are
of two types. Planning legislation requires eachtb@roduce
a statutory Town Planning Scheme (TPS) for itsrerdirea.
The content of the TPS is dictated by a State [t@nagency
guide, the Model Scheme Text (see Figure 1). Tefide a
set of policies that will be used to determine agions for
planning permission and building approval. In &ddia land
use zoning map and accompanying zoning table setheu
type of land use, and its residential density, pecified
locations. The TPS is required to conform to sg&sning
policy, and is checked for compliance and consgstdy this
state agency and finally signed off by the Stataisder for
Planning. A further mechanism for delivery is poad
through the decision process for sub-division aoila In this
case it is the State planning agency that asses&edivision
applications which are then determined by the WA®RG
Minister. This structure not only provides stromgrtical
linkages for policy articulation, but strong powéos decision
makers.

Local Planning Policy: Town Planning Scheme intens
The sub-set of LUTI considerations which would dedi
transit-oriented development around rail precinictsludes
those concerning density and intensity of use.indlicated in
the earlier section of this paper, residential dgnsas well
covered in these schemes, but to a lesser extenmiaand
intensity of commercial development. In additiom the
analysis of the written policies in the TPS, mappiand

LGA -

Town Planning Schemes

Fig. 1 State planning policy is articulated intedbTown Planning
Schemes

The data enables the mapping of the proportionand
within each transit precinct zoned for residentahployment
and ‘other’ uses. In addition, residential landhing includes
an ‘R Code’ to give an indicative residential déndor that
land parcel. For example a one hectare parcedraf zoned
R20 would theoretically be permitted to develop top20
dwellings. In practice, due to other planning colst
concerning dwelling set backs, provision of privapen space
and so on, only about 75% of the given density Wi
delivered. So in this example R20 would more iiledliver a
maximum of 15 dwellings on the one hectare parc@ne
other issue is that the developer is at libertyde&velop
residential land at densities lower than the giRe@ode, and
this in itself is one issue for the implementatafrLUTI. For
our purposes we have assumed that zoned land will b
developed at the maximum density (further reseaich
required to test how often land is developed atelow
densities), so erring in favour of the most opttioisutcome.
In some cases the zoning map permits a ‘dual R 'Chdes
we have assumed that higher density will be dedider

There is no density equivalent for land zoned for
employment purposes, thus limiting the possibitifyanalysis
of any intent to intensify the number of employess any
given zoning parcel. Clearly this also has impl@as for the
ability of local government to deliver high intetysi
employment in station precincts.

Fig. 2 shows the net residential density intenalbturrent
Perth metropolitan Town Planning Schemes. A drani
of all station precincts provide the possibilityr fresidential
development to be built at a net density of 15 du/Ror ease
of analysis three categories of net density haes loeeated: in
the Perth context, low density includes those siiigs a net
density lower than 10 du/ha; medium density thagevben 10
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and 15 du/ha; and higher density, those greater 15adu/ha.
Over the last year the state government have dettfe 15
du/ha as a benchmark for net residential densigupport of
transit.

Net density| Net density| Net density
<10du/ha |10 - 15| >15du/ha
du/ha

Inner 0 0 26

Suburb

Middle 0 0 13

Suburb

Outer 2 0 24

Suburb

Total 2 (3.1%) 0 63 (96.9%)

Fig. 2 Town Planning Scheme Intent: Net Residerfiahsity of
Station Precincts by Location (no. of precincts)
NB. 4 precincts have no data available for residémbning.

While TPS intent for net residential
promising, to gain a more accurate picture of tkterd to
which residential intensity may be being maximigbbugh
the TPS it is necessary to consider both the fadtpf these
high net densities in proportion to the whole statprecinct
and the gross residential density — both measuvesagclearer
indication of the extent of planned policy implertaion. Of
the 63 precincts planning net residential densiie$5 du/ha
or more, in only ten precincts this residential elepment
covers more than three quarters of the precinceaudther 18
precincts have this taking half the precinct.

The gross residential density intent of town plagn
schemes shows a less optimistic picture (Figure63% of
station precincts still plan to develop at very lawoss
residential densities. At the lowest gross dessithere are as
many inner city precincts as outer suburban préginA
further analysis is required to establish if thaeseer city
precincts are strong employment centres inste&erwise the
outcome would be poor. For those 27% of preciptasning
higher gross residential densities, middle suburdvash outer
suburban precincts show the higher proportion @tincts.
NB. 4 precincts have no data available for residénbning.

The current suite of TPS’s were written over agldime
period ranging from 1983 to 2007 (Figure 4). Tentloé
station precincts are governed by TPS written lgefoe 1988
state development control policy for developmentuad
railway stations, it may be reasonable to expextatschemes
to not to show a high residential density inteB6 precincts
are governed by schemes written after DC1.6 — oasldv
expect these schemes to show higher density iiftémy are
to implement state policy and this is confirmedg(fe 5).
Gross residential density shows a different piciligure 6)
with only 22 precincts out of 55 (40%) showing hegh
residential densities.

V. EVIDENCE OFIMPLEMENTATION

Given this long standing policy in favour of delivey
TOD, over two decades, it would seem reasonablexpect
some evidence of development change on the groddbat

follows is an analysis of the 69 metropolitan raijwstations in
Perth using data from the Valuer General's Offieelénd use
within precinct$ at 2001 and census data for population and
employment from the Australian Bureau for Stats2001.

Intensity of Use at 2001

The gross residential density ranged between 0 ¥hd
dwellings per hectare, with three quarters of akcncts
having a gross density of 8 du/ha or less. Nesitiea ranged
from 0 to 21 dwellings per hectare, although agtiree
quarters of all precincts had a net density of aiha or less.
These densities fall considerably short of the e&at
benchmarks of 15 du/ha for net density and 25 du/ha

Set in an international context, both the Statechmark
and the actual densities fall well below other lenarks.
Calthorpe recommends a benchmark of a gross desfs#p
du/ha (this figure in addition to commercial useghin the
precinct) required to support public transport .[8]thers have
used a level of service specification for publiansport to

density lookdletermine minimum residential densities requiredupport a

particular service frequency (Table 5). Perth'sitish
precincts fall considerably short of all of thesmbhmarks.

! Using the same definition of a ‘transit orienteginct’ in D.C 1.6 —
land within 800m distance of the railway statio®-5 minutes walk) — or
201 ha.
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Gross density <10
du/ha

Gross density 10 - 15
du/ha

Gross density >15
du/ha

Total (row %)

Inner Suburb 8 (35.7%) 13 (46.4%) 5 (17.9%) 26 (40%
Middle Suburb 3 (23.1%) 3 (23.1%) 7 (53.8%) 13 (209
Outer Suburb 9 (39.3%) 5 (17.9%) 12 (42.9%) 26 (40%

Total

20 (30.8%)

21 (32.3%)

24 (36.9%)

65 (100%)

Fig. 3: Town Planning Scheme Intent: Gross Residebensity of Station Precincts by Location (nbpeecincts)

Pre 1988 State policy

1988 — 1998 Policy

1999 — 2005

2006 or newer

DC1.6 DC1.6 original Policy DC1.6 version | Policy DC1.6
version 2 version 3
Inner Suburb 1 11 14 2
Middle Suburb 5 3 5 0
Outer Suburb 4 3 21 0
Total 10 (14.5%) 17 (24.6%) 40 (58%) 2 (2.9%)

Fig. 4: Age of Town Planning Scheme by suburbaatioa

40

30

20

No. precincts

10

Town Planning Schemes Intent: Net Residential Density

Date scheme adopted relative to
State dvelopment control policy

/ = = :Intent Net density

<10 du/ha
/ == = |ntent Net density

/ 10 - 15 du/ha

— Intent Net density

>15 du/ha

— —_—— -
Pre 1988 1988 — 1998 1999 — 2005

Fig. 5: Age of scheme by Town Planning Scheme Intétet Residential Density (no. of precincts)
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No. precincts

18
16
14
12
10

ON MO @

Town Planning Schemes: Gross Residential Density

= Gross density <10 du/ha

Gross density 10 - 15
du/ha

Gross density >15 du/ha

Pre 1988

Date scheme adopted relative to

1988 — 1998

1999 — 2005

State development control policy

Fig. 6: Age of scheme by Town Planning Scheme tnt@&ross Residential Density (no. of precincts)
TABLE V THE RELATIONSHIP BETWEEN DENSITY AND SERVICE FREQUENY

Service Frequency

Min. Residential Density RequiredUnits)

Puskarev & Zupan,
1977

Messanger & Ewing,

1994

Dittmar & Ohland, 200%

service (<15 mins)

to corridor

Bus - 1 hour service| 10/ha (4/acre) adjacent /A N/A

corridor
Bus - 1/2 hour 17/ha (7/acre) adjacent to19/ha (8/acre) >12/acre (suburban
service corridor neighbourhood)
Bus - frequent 37/ha (15/acre) adjacent >26/ha (>11/acre) 48/ha (20/acre)

(urban neighbourhood)

Rapid Transit 5
minute headway in
peak hour

30/ha (12/acre) over
extensive area with high
density close to station

N/A

>144/ha (>60/acre) (hub
of radial transport systen
— urban downtown)

GROS5S5 RESIDENTIAL DEMNSITIES - PERTH WETROFPOLITAN AREA

=

©

o J

Source: Ministry of Transportation and Ministry of MunicipAffairs, 1995 citing Pushkarv B S and Zupan JMTX)
Public Transportation and Land Use Poliﬁyl;essenger and Ewing, 1994 cited in Dittmar and m1hI2004,3Dittmar and Ohland, 2004.
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Current and Future Residential Densities

=
o

O Net density <10 du/ha

=
o
L

@ Net density 10 - 15 du/ha
| Net density >15 du/ha

No. of Station precincts

o
L

o
I

Actual land Town Actual land Town
Use (2001) | Planning | Use (2001) | Planning
Scheme Scheme

intent intent

Inner Suburb Middle Suburb

Actual land Town
Use (2001) | Planning
Scheme

intent

Outer Suburb

Fig. 8: Perth station precincts: Current and FuResidential densities

In comparison with the actual net residential déssiin
2001, it is evident that local government intengioshow a
clear intent to implement State planning policyg(ie 8).
While in 2001 only 8 station precincts had a netsity of 15
du/ha, if Town Planning Schemes are implementesiwioiuld
rise to 63 precincts. The most dramatic changeldvbe in
outer suburban station precincts. .In addition He tensity
consideration above, Newman contends that for &osta
precinct to maximise on its accessibility of pubifansport
and offer best efficiency for supporting public nsport, a
threshold of 10,000 employees and/or residents Idhbae
based in the station precinct. None of Perth’'csta reach
this figure for residents alone; only 5 stationsem¢his
benchmark on employees alone. The maximum number
dwellings in any one precinct was 3645, the minim&fnand
the mean 1237. Number of residents living in staprrecincts
ranged between 18 and 5995. The number of emmEdyesed
within each precinct ranged between 0 and 59,01 thie
mean at 4118. Three quarters of all stations lead than
2335 employees. The combination of residents aruames
puts only 8 of the 69 stations within this benchknall are
based within the inner suburbs.

Figures 9a and 9b show the land use mix for eaatioat
precinct at 2001. The pie diagrams show the pitapoof
land allocated to residential use, employment usk @ther
uses, as well as indicating the intensity of uss (asidential

8 stations (12%) had a net residential density ofenthan
15 dwellings per hectare - the density stipulatethie latest
version of DC1.6), almost all are within the inrsaiburbs of
Perth. There is a clear density gradient - highessities are
close to the centre, towards low density in outapusbs.
62% of precincts have very low net residential dess of
less than 10 dwellings per hectare.

The picture for gross residential density was wo8o
of station precincts had a gross residential dgrifitless
than 10 dwellings per hectare (compared to thecpoli
stipulation of 25 dwellings per hectare); only Zht&in
achieved a gross residential density greater ttadulha
(Maylands an inner suburb precinct at 18 du/ha).
ofOutside the central area very few precincts havg an
employment land (18 precincts), and even fewerréipcts)
have high employment densities (>1 employee per 460
metres). Within the central area of Perth 11 ofifBeprecincts
contain employment land; all but one has a highleympent
density.

Where station precincts are governed by a Townritgn
scheme adopted after the 1988 state developmeritoton
policy one would expect the 2001 actual densitieset higher.
Figure 12 shows that this is clearly not the caith @ higher
proportion of precincts in each category havingldveest net
density, and the same for actual gross densityerd would,
however, appear to be some evidence that localrgment

density or employment intensity expressed as a &vork zoning schemes written in the ten year period dfter first

floorspace density). Two thirds of the precinctd hmore
than 50% of the precinct area allocated to housiieg.only

version of DC1.6 have translated to the deliverysofme
higher density precincts (30% of precincts are mmadilensity
compared to only 13% post 1998).
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Fig. 9a: Perth metropolitan railway precincts:nddJse 2001
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Net density <10 du/ha

Net density 10 - 15 du/ha  t deasity >15 du/ha

Inner Suburb 7 14 7
Middle Suburb 9 3 1
Outer Suburb 27 1 0
Total 43 (62.3%) 18 (26.1%) 8 (11.6%)

Fig. 10: 2001 Net Residential Density of Statioadincts by Location (no. of precincts)

Gross density <10 du/ha Gross density 10 - 15ady/IGGross density >15 du/ha
Inner Suburb 20 8 0
Middle Suburb 11 1 1
Outer Suburb 27 1 0
Total 58 (84.1%) 10 (14.5%) 1(1.4%)

Fig. 11: 2001 Gross Residential Density of Stafoacincts by Location (no. of precincts)

30
25
20
15
10

No. precincts

o o

Station precincts: Net density at 2001

_---- L

y,—i\

= = . Actual Net density
<10 du/ha

= = Actual Net density
10 - 15 du/ha

Actual Net density
>15 du/ha

Pre 1988 1988 — 1998 1999 — 2005

Date scheme adopted relative to
State development control policy

Fig. 12: Age of scheme by Actual Net Residentiah§iy (no. of precincts)

1285



International Journal of Business, Human and Social Sciences
ISSN: 2517-9411
Vol:3, No:6, 2009

Station precincts: Gross density at 2001
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Fig. 13: Age of scheme by Actual Gross Resideli@isity (no. of precincts)

VI. DISCUSSION

This research is concerned with the question ot#pacity
of government to deliver sustainable and integratedsport.
There is clear national, state and local agreemsétiit the
broad principle of focus on action around LUTI. UOTI
principles are to be implemented at a physical nitam level
then implementation must be achieved through
development of strong, directive policy which givekear
direction for action. Therefore an analysis ofigointent will
enable the question of ‘capacity to deliver’ to dmsessed, at
least in the policy dimension.

The analysis of state and local government polmyecage
confirms that there is a capacity to deliver LUTInpiples.
There is evidence of vertical linkage — the dimttiand
translation of LUTI policy principles from state\ggrnment to
local government. There is also some evidenceodfzbntal
linkage between different state agencies.

A closer analysis of local government policy as @et in
the core statutory planning policy — the Town Piagn
Scheme — finds a much more mixed capacity outcdine full
suite of LUTI considerations are not all covered lbgal
government, this is particularly so of those coneérwith the
public transport service. Where LUTI consideratians found
in the policy documents — not all councils includem, and in

Even where LUTI considerations are included they raot
always well supported by the full set of complinagtLUTI
considerations — the example of this is shown abwita
reference to car parking and to street design aaffict
management. A further factor which impacts onahbd#ity to
implement policy is the strength of the policy staénts. The
rating system used to measure the ability of aricypd®o be

thaperationalised showed that many policy statemewvdse

fairly general, loosely defined and open to intetption. In
such cases implementation will depend on the whirability
of the planner or decision maker. Again this aspett be
examined in detail in the next stage of the researc

Finally, in the context of the case study on treosented
development, it is evident that despite clear goligent to
deliver a more transit-oriented development — esged in this
case by the requirement for development in stgifecincts to
be built at higher residential densities, high msigy of
commercial use and in a more mixed use form — st mat
translated in many instances into actual developroenthe
ground. By 2001, despite a 20 year policy ‘leadeti only
one station precinct out of 69 had a ‘high’ grossidential
density (18 du/ha). Even this precinct did not soea up
either to state or international benchmarks forahpropriate
density. The picture for net residential densitgswslightly
more promising; here 8 precincts did contain retidé

some cases less than half of the metropolitan disuncdevelopment built at a net density greater thamd/ba. All

demonstrated such capacity. Further analysis ideteen the
detail of this in order to understand whether tliecknces are
a result of differences in types of local governméby

location, by size of council and so on) or by a§&®S, or by
relationship with other policy documents (perhdpsse give
greater coverage). This analysis will be the sttbjé a future
paper.

but one of these is located in the inner city, dlger on the
edge of this area. In some of these locationsémphtation
has been achieved by the proactive actions of dpwent
authorities rather than through the normal townnpiag
process. The inner city location would suggestittileence
of high land values is likely a catalyst for devmitent,
facilitated by town planning schemes — but likelyreactive’
mode rather than ‘proactive’.
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