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Abstract

Background: Recent rapid growth in urban areas and the desire to create liveable neighbourhoods has brought
about a renewed interest in planning for compact cities, with concepts like the 20-minute neighbourhood (20MN)
becoming more popular. A 20MN broadly re ects a neighbourhood that allows residents to meet their daily (non-
work) needs within a short, non-motorised, trip from home. The 20MN concept underpins the key planning strategy
of Australia’s second largest city, Melbourne, however the 20MN de nition has not been operationalised. This study
aimed to develop and operationalise a practical de nition of the 20MN and apply this to two Australian state [capital
cities: Melbourne (Victoria) and Adelaide (South Australia).

Methods: Using the metropolitan boundaries for Melbourne and Adelaide, data were sourced for several layers

related to ve domains: 1) healthy food; 2) recreational resources; 3) community resources; 4) public open space; and
5) public transport. The number of layers and the access measures required for each domain di ered. For example, the
recreational resources domain only required a sport and tness centre (gym) within a 1.5-km network path djstance,
whereas the public open space domain required a public open space within a 400-m distance along a pedestrian
network and &a of public open space area within a 1-km radius. Locations that met the access requirements for each
of the ve domains were de ned as 20MNs.

Results: In Melbourne 5.5% and in Adelaide 7.6% of the population were considered to reside in a 20MN. Within
areas classi ed as residential, the median number of people per square kilometre with a 20MN in Melbourng was
6429 and the median number of dwellings per square kilometre was 3211. In Adelaide’s 20MNs, both population
density (3062) and dwelling density (1440) were lower than in Melbourne.

Conclusions: The challenge of operationalising a practical de nition of the 20MN has been addressed by this study
and applied to two Australian cities. The approach can be adapted to other contexts as a rst step to assessing the
presence of existing 20MNs and monitoring further implementation of this concept.

Keywords: Neighbourhood, Built environment, Urban planning, Geographic information systems (GIS), Active
transport

Background of the world’s population will live in urbanised areas [1].

Estimates suggest that in 2018, 4.2 billion people (55%ustralia is witnessing a rapid population increase in its

of the world population) lived in cities and by 2050, 68%major cities [2]. Seventy- ve percent of Australia’s popu
lation growth over the last 2@ears occurred in state cap
ital cities [2,3] and further signi cant population growth
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related to inappropriate diet and physical inactivity [5, is table identi es how key aspects of the Melbourne
6]. Understanding how urbanisation and urban design20MN have evolved and changed over this timeframe.
inhibit, or alternately, promote healthful lifestyles, is When the 20MN concept was rst introduced in the
essential to preventing obesity and chronic disease [72014 Plan Melbourne planning strategy, it ambitiously
8]. Creating liveable urban environments that facilitate stated that “20-minute neighbourhoods are places where
improved population health presents challenges andyou have access to local shops, schools, parks, jobs and a
opportunities for governments, planners, and policy- range of community services within a 20-minute trip from
makers responsible for employment, transport, housing,your front door” [27] (page numbers for the quoted text
the environment, community engagement, urban sprawl, throughout are provided in Tablel). e most recent
education and health [38-11], all of which are key indi version (2019) states‘'e 20-minute neighbourhood
cators of liveability [12, 13]. is all about ‘living locally’ — giving people the ability to
Compact city policies seek to ensure residents haveneet most of their daily needs within a 20-minute walk
access to important everyday amenities and servicefrom home, with access to safe cycling and local transport
without travelling far from home and without resorting options” [24].
to motorised transport. In theory, neighbourhoods with  Apart from employment opportunities, amenities and
a wide range of local amenities, services, and transporservices considered as constituting everyday needs have
infrastructure, should encourage greater local interaction remained relatively stable across the various iterations of

and support more healthful choices. Plan Melbourne (Tablel). ese have included ameni
ties and services related to retail (with speci c reference
International adoption of compact city strategies among others to food retail such as small supermarkets

Many Asian cities are designed in a way that re ectsand cafés), education, open space, sports facilities, -com
compact cities and consequently this results in local andmunity services, health services, and public transport.
especially, vertical living [1415]. Portland, USA, initially Access to safe and well-connected pedestrian and cycling
promoted their compact city concept within the frame infrastructure has also been a common element.

work of a “20-minute neighbourhood” (20MN) [1617]. A Less consistent in Plan Melbourne has been the de ni
20MN was de ned asa place with convenient, safe, andtion of what constitutes 20 minutes from the perspective
pedestrian-oriented access to the places people need toajdravel mode and what distance this equates to. Oxrigi
to and the services people use nearly every day: transitally in 2014, this was posed as “within 20 minutes of
shopping, healthy food, school, parks, and social activitiesthere they live, travelling by foot, bicycle or public trans
(p.4, [16]) and noted that the 20MN term “is not intended port” [27], while the 2015 version re ned this to “primar

to convey a specic metric” (p.4 [16]). Recently, citiedly within a 20-minute walk” with an estimated distance
such as Paris, France [18], Edinburgh, UK [19], Seattleof 1 to 1.5m [25]. e updated strategy that followed
USA [20], and the Flanders region of Belgium [21] havein 2017 stated “within a 20-minute journey from home
put forward similar concepts. In England, an emphasis isby walking, cycling, riding or local public transport” [26],
being placed on creating 20MNs with bene ts stated to although it was unclear whatriding” referred to given
extend to the economy, environment, health, as well ascycling”preceded it separately. It is perhaps not surpris

social bene ts such as safety and inclusiveness [22]. ing that the 2019 update re ned this once again to just
include walking and this time acknowledged the bene t
What is happening in Melbourne? of access to other modes using the following statement:

Increasingly, Australian city planners are examining “within a 20-minute walk from home with access to safe
opportunities to create compact localised enviren cycling and local transport options” [24]. Importantly, it
ments [23-35]. In Melbourne, Australia’s second largestis stated that “this 20-minute journey represents an 800m
city, the most recent planning strategy, Plan Melbourne,walk from home to a destination, and back again” [24].
proposed an agenda to manage urban growth and meeTwo interesting points are of note here. First, instead of
Melbourne’s future environmental, population, housing features being within 2@ninutes, the wording is sugges
and employment needs [26]. A key component under tive that these are now e ectively within 10 minutes from
pinning Plan Melbourne was the promotion of 20MNs home factoring in a return journey. e second point of
that allowed people to access amenities and services ned@mterest is the emphasis on walking noting that “while
their home promoting and enabling healthful local living cycling and local transport provide people with alterna
[24, 26]. tive active travel options to walking, these modes do not

Table 1 presents an overview of the four key policy extend neighbourhoods, or access to 20-minute neighbour
documents relating to Melbourne’s 20MN strategy hood features beyond walkable catchments of 800m” [24].
with iterations published in 2014, 2015, 2017 and 2019.



Page 3 of 18

(2022) 19:15

Thornton et al. Int J Behav Nutr Phys Act

(1Z °bed)

‘A|reso| Bul

198w pue BuiAll suonoeISIUI Bl0W pue
‘syjuased pue BunoA ay ‘AjJapia ayy Joy
ubisap lapaq se yans s1 auaq Alinba
[e100S pue AJunwwod pasueyus «
S92IAJI3S 01 SS829€ I1811ag YlIim
suoIIed0| Ul 8210yd Buisnoy aiow yum
parepowwodoe s ymmoib uonendod «
spooyinoqybiau ayes

puUE JUBIUBAUOI ‘JURIGIA JO JUBWahe
Jno3ua ay) pue aoe|d Jo asuas Janag «
(a1m

(zz abed ‘T 21nbiq)
.pabeinooua aq pjnoys

-onaseyur Bunsixe Jo asn 1sag BueUSIIAISS 0} SIOURISIP JISMO| pUe Y[em
AQ) S1S00 ainjonisesjul Jofew JI8MoT « ,S8INUIW-0Z MOJSQ SS820. aARY [[IM

(uonnjjodsease Auew eyl auipno o3 Juenodwi

pue) suoissiwa seb asnoyuaalh ssa «
S1S02

|@AB1) pjoyasnoy saonpal YyaIym Jed

Aq saouessip Buo| [aAel] 0] paau SSa «
(Bunpho

pue Bupjiem a1 Alanoe jeaisAyd
Buibeinooua Aq) yijeay panoidwi «
:apnjoul s} auag

(171 obed)

‘pa1ed0| ase SAJINIBS pue SPooh alaym
01 3S0J2 $8210yd Buisnoy Jo ANSIanIp
Jarealb e apinoid 01 saniunyoddo are
910 Bs[e A3y 'SUOISS|Wa 3|2IYaA 8INpal
pue ‘uonsabuod 2 el pue S1S0d |anel)
aonpai ‘Buisq|iam pue yiesy aroidwi

djay spooyinoqybiau anuiw-0g ‘8l A8yl a19ym JO SaINUILDZ UIYNA-AIes ‘sjueineisal pue sapes ‘sdoys

(zz obed ‘T '614)

"A|leao| senijioe} pue SadinIeS aIoW JO

2ouanbasuod e ale sqol [ed0| alow

(zz abed ‘T Bi4)ybnoyyy "Ajjeso; Bujiom Ajrea 19ads
(zz abed ‘g ainbiy) Hodsuen algnadu Ajjeao| Buiall Inoge si 1daduod syl

UR{T—-T 01 Sajenba 01 SS82Jk pue a1edp|iyd ‘siojoop (zz abed ‘T '614)

sanuIW Oz 3yl ey parealpul si 1| ‘sajed ‘adeds uado ‘sade|d Hunsaw rem ainuiw-Qg e ulyim
(zz abed ‘T ainbi4)  ‘sdoys ‘sjooyds se yons saniioe}  Ajrewnd ‘Ajreoso| spasu (M10muou)

S1 31 se papnjaul si siy L, Buness Aq
uo papuedxa Jayuiny si uoniu ap
aInuIW 0z uIyIm ay) ‘Ajreuonippy

[52] sTOZ Joded

3[em anuIW-0Z e ulynm Ajuewid  apnjoul Aew sy :spasu AepAiang  AepAiana inoA 19aw 0 Aljige ayJuoissnasiq - Ysalal auinogian ueld

(2171 obed)
‘aImonuselul 8j94aiq
pue Bupjiem poob pue saniunyuoddo
uonealoal pue syied ‘sjooyas ‘sadInIaS
[erosawwod pue sdoys ‘sadloyd
Buisnoy Jo A1aLieA e sapnjoul SIyL
(gTT 8bed ‘T ainbid) (2171 obed)
'saoe|d Buuayeb [eoo| ‘sjooyas pue "1odsue a1jgnd 1o 8]2421q
Sa.1uad aled Aep ‘sadinlas pue sdoys ‘1004 Ag Buljjanel) ‘el Aayl alaym jo
[eao] ‘BuimolB pooy Buipnjoul adeds  saInuUIGE UIYIM ay1] Ajiep Joj paau
uado Ajunwwod pareys ‘sanuday) SaIAISS pue spoob ay) 0} Ssadoe
Aoy 01 1lodsuen 21gnd ‘Sa2IAIaS SN JUSIUBAUOD pue ajes aney ajdoad
[e20] ‘sanuad JuswAojdwa ‘sanuadalaym spooyinoqybiau alnuiw-og Jo
Aunwwod ‘Bupjem pue BulpAa1I0 e a1eald 0] swie auinogid|N ueld
‘A1auaalb pue syued ‘punoibleld (1T 9bed)
(#TT abed) "100p juol) JnoA wouy duy snuIw-0g
(2TT abegiodsuen olgnd pue sanuad [eaIpaue UIYlIM SB2IAISS Alunwiwod jo abuel
‘Jodsuen  ‘spj@ Buniods pue syred ‘sjooyepue sqol ‘syred ‘sjooyos ‘sdoys [eao|
o11gnd 1o 3[9A21q 100} Aq Buijjaneirepuodas pue Arewd ‘sajuad sieaA 01 SS8dde aAey NoA alaym saoe|d
ale spooyinoqybiau a1nuIw-0g

[42] ¥TOZ suinogis ueld

s] auaq paoaloid

£ Pau ap sanuIWw 0z SI MOH NINOZ ® Jo sainjead uoniu ag

IreaknuawinooQ

auINog|alAl Ue|d 10 Suoneiall 113 Ip Ssoloe 1daouod pooyinogyblau a1nuiw-0zZ ay) Ul suoieueA ayl T a|qel



Page 4 of 18

(2022) 19:15

Thornton et al. Int J Behav Nutr Phys Act

(66 abed)

‘3loym e se A1

3y} SS0JOB SUOISSIWA uog.ed Buonpal
pue ‘uonsabuod 9 el} pue S1S0 [anes)
Buionpai ‘aoeld jo asuas e Hunowoud
‘Buiaqiem pue yjeay buinoidwi ‘uols
-njoxa [e100s Buionpas —Awouood
[e20] JUBIQIA B UM ANUNWWOD BAIS
-Njoul pue SAISBY09 dl0W B a1eald
ued pooylnoqybisu aINuIW-0Z vV

(86 abed)

'S8UU01 000‘0.LE Uey}

alow Aq suoissiwa seb asnoyuaaib
Ajlep s,auInog|aN IND pue sa1lBwWo|y
Jabuassed uoljjiw aulu Aq |aren
89npaJ p|nod | ‘auInoq|a| SSo0Ioe
paisixa spooyinoqybiau alnuIw-0g Ji

(66 abed)
‘pooyinogybiau anuiw-0zZ ayl
9pISINO 8qg uayo |IM JuawAojdwa 0y

ssaooe “ylom s.gjdoad Auew jo ainjeu

asJanIp pue pasijerdads ay) 0} ang
(66 abed ‘zT ainbi)

'saniunioddo uswAojdwa

[e20] ‘uoiBfal 8y} UIYIM SBIAIBS pue
sqgol ‘11odsuen o1gnd 01 payoauuod
J1om “‘Uodsuel aignd [eao| ‘syiomiau

Buijoko ayes ‘Aljigedem ‘Alsianip Bul
-snoy ‘aoeld ul abe o1 Aljige ‘suondo
Buisnoy ajgeplo e ‘sadeds pue S}oa.psie SIJIAISS [eJ0] axeuw Jey) Sanisuap

afes ‘salll|ioe) [euonealoal pue ods
‘suapseb Ajunwwod ‘saoeds pue

s19ah1s uaalb ‘syued pue spunoibAed

[eao| ‘saniunyioddo Buiures| Buojay
‘S|00Y9S [220] ‘SIIAISS pue Sal|ioe)
yireay eoo] ‘sanuad buiddoys oo
(66 abed)

‘uonedioned Ajunwwod

pue uonorlIaluI [e190S 1o} oS[e Ing sqol

[e20] J0} Ajuo 10U SNJ0} B apiroid pue) SISIOAD pue suellsapad 10} pa1oau

Aunwwod Buipunolins ay) Jo SPaau -U0J [|9M pue 3|qISS9IJk ‘afes a( »

(86 abedpur anlas saoeds algnd pue sadlAIaS

"aWOLIUNWWOI ‘S8SSaUISN( 3IAIS ‘S1ay

118y} jo duiy 1odsues ongnd [eoguiradns jjews ‘sayed ‘sdoys jo sdins
10 3J9A2 “Yjem anuiw-QgZ © UYL pasifeldads pue s1aans ybiy asay] jo duy Lodsuesn oaignd [eaoj 1o aj9A2
(66 abed ‘gT ainbi4) "spooytnoqybiau anuiw-Qz J0 UOB{feMm alNUIW-0Z © UIYIM sSpasu AepAl

‘Lodsue o1jgnd [e20]219 By} 0} [0 puUe 3] ANUNWIWOD 3AS JIdY) JO ISOW 193w 0} Aljige ay)

10 Buipu ‘Bunjoko ‘Bunjem Aq awoy ueliqia s,Al0 ay) jo ued eibajul ue ajdoad Buinib— Ajreao| Buiall, 1noge
woJj Asuinol anuiw-0z  UIYIAA are sanuad Alianoe pooydnoqybiaN |je si pooyinoqybiau axnuiw-0g ayL

(86 abed)
'S9ILIOU0D3 [220] BUIALIY} a1elI|Ioe) «
a|gelA Lodsues

1e uone|ndod/Buisnoy Janljap «
Sa2IAI8S Japiaaybiy pue sqol

01 a|doad s}o8uu09 Jey) Lodsuen
a11gnd Aujenb 0} Ssadde ajel|[Ioe) «
Buinll reooj oddns reyy
suolyeunsap pue sadlAles apinoid e
aoeds uado

pue wyeal olgnd Aurenb-ybiy 4o o «
podsueln annoe asiwndo

:Isnw pooysnoqybiau anuiw-0zZ v
(86 abed)
‘swoy J1vsy}

[9g] 0S02—.T0Z BuinoglaN Ueld

s] auaq payoaloid

¢Pau ap salnuIw 0Z SI MoH

NINOZ ® Jo sainiead

uoniu @

reakfuawinooQ

(penunuoo) T 8|geL



Page 5 of 18

(2022) 19:15

Thornton et al. Int J Behav Nutr Phys Act

9SUSDJ| [BUOITRUIBIU| 0 UONNGLINY SUOWWOD 8ANBaID B J8puN pasusdl| S oM SIYL q
9SUBD| BIfRASNY O'E UORNGUNY SUOWIWOD SAIR3ID U} JO SWIS) 8y} Japun d|qe|iene apeuw Si 3I0M SIY] .

(€z abed)

‘Buinyl Jo skem ajgqeureisns

alow Bupeald pue suoissiwa Buionpal
se yans ‘sabuajieyd reqolb anjosal

0} A|[e20] 10B pue 3uiyl ued am Aem

a1 are spooyinoqybiau ainuiw-0g

(€z abed) 'seuu0p00'0.LE

uey} aiow Aq uoissiwe seb asnoyusaib
Ajrep s,auInoqaiAl INd pue SanawWo|Iy
Jabuassed uol|jiw aulu Aq |anes)

29npai p|nod Ay} ‘aulnogiaiN ssoloe
palsixa spooylnoqybiau anuiw-og 4|
(€z abed)

‘AlljIgeurelIsnsS [e190s pue J1Wou0da
‘[EJUBWIUOIIAUS SBSBaIJUl pUE SIS0D
ployasnoy SIaMo| ‘SUOISSIWS Sadnpal
OS|e 1| 'SUOI}I8BUUOI [e100s Jabuons pue
Aages pasealoul ‘(JeaisAyd pue [eluaw)
yireay a1gqnd panoidwi Buipnjoul

‘syauaq a|dnnw sey ‘(sase|d 10edwod (gz abed) (g abed)
a|gexem Buip|ing “a°1) ‘Buiuueld o} 'O JO SlusWYdIed 'S9IWIOU0J8d [eI0] BUIALIY) B1e)|Io.)
yoeoidde siyi yeys sisabbns yoreasays|gexem puokag sainyes) pooyinoq a|gelA Jodsues)
(TT-0T Sabedlyblau anuiw-Qg 03 SS8I9e 10 ‘Spooy pue S82INISS [eJ0] dXew Jey) saiisusp

suoissiwa  Jnoqybiau pualxa 1ou Op Sapow e uonreindod/Buisnoy JaAlap «

20D pue uonnjjod aanpal sdjayasayy ‘Bunjiem o} suondo [aAel} aAnde Sa2InI8S Japiasybiy pue sqol
Aayes bBul aneulsle yum ajdoad apinoid 0} 9|doad s}osuu09 Jey) yodsuen

-sealoul adue||IaAIns anlssed suoddns «  11odsuel) [eo0] pue BuljoAd ajIlyMm olignd Auenb 01 ssaooe areyjioe) «

Buiagjiam pue yieay panoidwi «
%01# 01 dn Ag Buipel |ie1a) sasealoul «  “Mem 0] ‘alisap Jo ‘Al

Buiall reso 1oddns reyy
(pz obed suoireunsap pue sadinIas apinod «

yodsuenaouan ul feyl siooe) Auew ale aleyy ‘T 'Bi4) ‘semunyoddo uswAojdws aoeds uado
S,9UINOqIaIA Uo ainssaid sajeins|e « se ‘Ajuo apinb e se pasn ag p|noys [e20] ‘uoiBai 3y} uIYlIM S92IAISS pue pue wieal alignd Aufenb-ybiy 4d 0 «
juads T$ A1ana Joy18uaq aauelsip siy] ‘pooytnogybiau a|ige sgol ‘wodsuen aignd o) paroauuod uodsuel) aanoe asiwndo

€T$ SIaNIIBP ainjonsesul Bupjiem « Yem e Jo ainseaw A)|iqIssadde [efjam ‘uodsuel) d1ignd [e20] ‘S}I0MI80} S)SI[9AD pue suelsapad o) pajoau
Awouoda-eds ay) se paldope usaq sey woodulldoAd ajes ‘Aljigexem ‘ANsIaAlp Bul -uod ||am pue 3|qISSad9e ‘ajes a(q «

URLIO]DIA O] SBulnes [eluswuolIAuS (gz abed}snoy ‘aoe|d ul abe 01 Aljige ‘suondo  :3snw pooylnoqybiau alnuiw-0g v
pue ainjonasequl ‘yyeay 1oddns « ‘ureBbe xoeq pue ‘udinisnoy s|geplo e ‘sadeds pue s19alls (zz abed)
peoJ Jo |reJ uey) uinial Jaybily -eunsap e 0} swWoy Woiy Ylem wog ayes ‘sall|ioe} uoealdas pue 1ods ‘suondo ypodsuel [ed0|

e apinoid ued aunyonaseul bupjiemue syjuasaidal Asuinol snuiw-gg siyl  ‘suspleb Anunwwod ‘sadeds puymie BuldAd ajes 0} SS839e Yyum ‘awoy

uoISay09 [eI20S (zz abedgroans uaalb ‘syued pue spunoibAe|d wol) drem anuiw-0Z e Uulylim spasu
pue AJunwiwod JO 3SUas SadUBYUD « ‘suondo uodsuels [ea0] [ea0] ‘seniunyoddo Buiures) BuoayAlrep J1ays Jo 1sow 19aw o3 Aljige ayx qlvrel
S1S02 Jodsues) pjoyasnoy anjey uedpee BuljdAd afes 0} SS939e YuMm ‘9uWoy‘s|ooyas [ea0] ‘Sadinias pue saiioe) ajdoad Buialib — Ajieao| Bulall, INogesTOZ auINog|aN a|qeaAl| aiow e bul
:pooyinoqybiau ajgejem e jo sl auag w0y} yjem a1nuiw-0g e uiynm  * yyeay [edo] ‘sanuad buiddoys [eao e si pooysnoqybiau anuiw-0z ayl reald — spooyinoqybiaN S1nuliN-0Z
S} suaq payasfoid ¢pau ap sanuiw OZ S| MOH NINOZ ® Jo sainyesad uonu g Jeakfuswnooq

(penunuoo) T 8|geL



Thornton et al. Int J Behav Nutr Phys Act (2022) 19:15 Page 6 of 18

Problem statement and objective Both the Victorian [24-27] and South Australian [29]
Without a clear conceptualisation and operationalisa state governments have neighbourhood design and
tion of a 20MN, it is impossible to properly implement a urban renewal policies yet the two state capitals them
20MN, much less evaluate the bene ts. is study sought selves di er substantially in terms of population, urban
to develop and operationalise a practical de nition of the sprawl, and transportation infrastructure. e 30Year
20MN concept. e method proposed can be utilised Plan for Greater Adelaide [29], while not explicitly invek
elsewhere and modi ed by adding/removing spatial dataing the 20MN, refers to transit-oriented developments
layers that represent amenities and services and alterthat support walkable and connected communities.

ing the measures of access (e.g., by distance and mode of

travel) assuming each decision rule is rationalised. Flex

ibility in allowing the approach to be tailored ensures it Spatial extent

can remain relevant to dierent populations, contexts, e spatial extent of the metropolitan Melbourne and

and policy environments. Adelaide regions is represented by the 2016 Austral
ian Bureau of Statistics Greater Capital City Statistical

Methods Areas [36] (Fig.1, Melbourne, and Fig.2, Adelaide).

Setting e Greater Capital City Statistical Areas represent the

With the intense policy focus on 20MNs in Melbourne functional extent of the Australian State and Territory
(state capital of Victoria, Australia), we chose this city ascapital cities, capturing most of the commuting popwa
the basis for our 20MN measure. To demonstrate howtion and the labour markets of each capital city. ey
the measure could be tailored and applied to a di erent are not a marker of the edge of the city, but instead
setting, the Australian city of Adelaide (state capital of include the population who regularly socialise, shop, or
South Australia) was chosen for comparison purposes.

Healthy food Recreational resources Community resources

0 Greater Melbourne
—— Roads

=
Public open space Public Transport Population density

3 ' <
D E é—‘_ x"—.?__
= - w0

Fig. 1 Areas in Melbourne with access to the healthy food, recreational resources, community resources, public open space, and public transport
domains and a population density layer depicted by population density grid [37]
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Fig. 2 Areas in Adelaide with access to the healthy food, recreational resources, community resources, public open space, and public transport
domains and a population density layer depicted by population density grid [37]

work within the city, and include small towns and rural streets) and excluding network paths accessible to cars

areas surrounding the urban core of the city. but not pedestrians (e.g. freeways) [43]. Vehicle based
one-way restrictions on streets were also removed to
De ning the attributes of the 20-minute neighbourhood allow pedestrian movement in either direction, whilst

Drawing on Plan Melbourne’s various de nitions of the tunnels and overpasses were included in the network

20MN [24-27], the Portland Plan [1617], literature model so as to distinguish them from crossroad intersec

related to urban liveability indices (e.g. [81, 12]), and tions. For Melbourne, VicMap Transport data were used

our collective knowledge of this eld, we proposed ve to create this layer and, in Adelaide, Statewide Road-Net

spatial data domains required for a 20MN: 1) healthywork data.

food; 2) recreational resources; 3) community resources;

4) public open space; and 5) public transport. FurtherData sources

details of the attributes used and the inclusion rationale Data were sourced from a combination of government

for each are outlined in Table 2 and in the text below. and commercial sources either publicly available or
accessible upon request. Some datasets were available
at a national level, meaning the same data sources could

De ning the pedestrian network layer be used for both Melbourne and Adelaide (e.g., general

A pedestrian network layer was created for each citypractitioners (GPs) and pharmacies), whilst others were

which allowed for the calculation of pedestrian network state or city speci ¢ (e.g., public open space). For full data

distances. A pedestrian network distance diers from source details see Additional File 1.

a road network distance by including paths that vehi A further comment on our featuring of both a primary

cles cannot use (e.g. pedestrian alleyways that link tweity (Melbourne) and a comparison city (Adelaide) is that
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a great deal of spatial data representing natural and builiCombining layers to create domains

environments in Australia is based at a state or even afs detailed in Table 2, for each of the ve 20MN domains

more local levels rather than being available nationally(healthy food, recreational resources, community

in a consistent format. us, the use of a comparison resources, public open space, public transport), several
city provides an opportunity to test the applicability of criteria had to be met for households to be de ned as

our 20MN concept in a di erent context where the data having access to this domain, with the exception of the
sources vary, further demonstrating the generalisability recreational resources domain, which required access to

of the approach. a gym only. e healthy food domain required access to
either a large supermarket or both a smaller supermarket
De ning accessibility for each layer and a greengrocer (greengrocers de ned as fruit and veg

All layers were processed using ArcGIS v10.5 [44] ancttable stores). e community resources domain required
access to each was de ned as per Tabld-or most meas access to each of the six layers (i.e., primary school; gen
ures, a pedestrian network service area at a speci ed diseral practitioner, pharmacy, library, post o ce, and café).
tance was created using the feature as the starting pointe public open space domain required access to public
noting that there were no one-way restrictions within open space within 400 m and at least 8 ha of open space
our network layer. Address points within this service areawithin 1 km. Finally, the public transport domain in Mel
were therefore considered to have access to this featurebourne required access to any public transport mode for
For most features, a 1.5-km distance was used and iBouseholds located within a 5-km radius of the city cen
consistent with common de nitions used in walkability tre (de ned by the location of the General Post O ce) or
studies which equate a 5-minute walk to 460[45]. For access to a train station aneither a bus or tram for those
public transport, accessibility measures were informed bybeyond 5m (see Table for rationale). In Adelaide, the
the literature and altered based on published estimategublic transport domain required access to any of the
of usual distances that people walk to di erent transport three speci ed modes of transport.
modes [39-41]. Using the community resources domain as an exam
e access measure used for open space consideredple, determining if access to the domain criteria had been
both access to public open space within a 400-m -net met involved overlaying the services areas of the sixindi
work distance and at least 8 ha of public open space areddual layers and extracting the intersection of the sixlay
within a 1-km radius. ese access metrics were consist ers. e spatial distribution of areas considered to meet
ent with the Melbourne planning guideline recommen the access criteria for each domain is presented in Hig.
dations for open space (see Talfe e comprehensive  for Melbourne and Fig. 2 for Adelaide.
Victorian Planning Authority Metropolitan Open Space
Network walkable catchment layer [38] was used toCreating the nal 20MN layer
determine if households were located within 400 of Once the ve domains were generated, they were over
open space in Melbourne with open space access pointlyed, and the count of intersecting areas calculated
within this dataset specied by the provider at 30-m (Fig. 3). Areas where all ve domains intersected were
intervals. For Adelaide, data were sourced from a {re considered as consistent with the 20MN concept as they
vious study [46] and 400-m pedestrian network servicemet the access criteria for each domain (healthy food,
areas were created along park border points (50-m spacrecreational resources, community resources, public
ing). In both cities, the selected open space features outopen space, and public transport). is approach allows
lined in Table 2 were rasterised to a 10-m 10-m grid features to be dispersed in dierent directions around
(cell de ned as open space: 0no; 1 yes). A count of address points rather than clustered in a single activity
open space cells within a 1-km radius (circular radiuscentre.
using focal statistics) around each individual cell was Areas with access to each of the ve domains and there
undertaken. A minimum count of 800 cells classi ed as fore a 20MN are represented in Fig.for Melbourne and
open space was required to represent access to at leabig. 5 for Adelaide. As expected, more areas considered
8-ha open-space area within a 1-km radius. e method to be 20MNs were clustered nearer to the city centres
resulted in a continuous surface (10-m grid) represen whilst in Melbourne there was also a noticeable pattern
tation of open space access across both Melbourne andf areas with 20MNs appearing around the train stations
Adelaide. is approach avoids some of the complex in the mid and outer suburbs. Figure$ and 5 also show
issues associated with measuring open space accefi® intensity of domain access across the two cities.
[47].
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Fig. 3 Intersecting areas of domain access

Fig. 4 Count of domain access within Greater Melbourne (left) and thermdeévielbourne region (right)

Population and dwelling density by level of domain access production, parkland). Over 95% of the population in
Population and dwelling counts were determined using both cities reside within mesh blocks categorised as tesi
data from the Australian Bureau of Statistics (ABS)dential. e total population with access to each domain
2016 census mesh block (the smallest geographical aresas extracted (Table3) in addition to the population
de ned by the ABS [48]). Mesh block centroids were density and dwelling densities of residential mesh blocks
used to determine how many domains that mesh blockby the count of domains the mesh block had access to
had access to. e ABS assign the dominant land use to (Table 4.

each mesh block (e.g., residential, commercial, primary
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Fig. 5 Count of domain access within Greater Adelaide (left) and thenmdérdelaide region (right)

Table 3 Population at the 2016 Census with access to each domain and the 20-minute neighbourhood

Melbourne
n.

Adelaide
n.

Total population
Population with access to each domain
- Healthy food
- Recreation resources
- Community resources
- Public open space
- Public transport
Population with access to di erent number of domains
- Access to no domains
- Access to 1 domain
- Access to 2 domains
- Access to 3 domains
- Access to 4 domains
- 20MN: Access to each of the 5 domains

4,495,233

% of total population
54.6%

45.0%

20.1%

73.2%

13.4%

% of total population
9.8%

30.4%

25.5%

18.0%

10.8%

5.5%

1,295,649

% of total population
51.1%

56.4%

17.8%

76.1%

64.3%

% of total population
6.1%

13.4%

25.2%

27.1%

20.7%

7.6%

Results

this domain required access to six separate layers. e
When examining domains individually, over 50% of the main di erence between cities was in the percentage of
population in each city met the access criteria for the the population meeting the access criteria for the public
healthy food domain whilst over 70% had access to opefransport domain. is was to be expected given the dif
space (Table3). In Melbourne, 45% met the access-cri ferent access criteria applied in the two cities (i.e., those
teria for the recreational resources domain comparedfurther than 5 km from the General Post O ce in Mel

to 56% in Adelaide. e percentage meeting the access bourne required access to a train station) with just 13% of
criteria for the community resources layer was much the Melbourne population meeting the requirements of
lower in both cities (20% Melbourne; 18% Adelaide) aghis domain compared to 64% in Adelaide.
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Table 4 Population and dwelling density at the 2016 Census within mesh blocks classi ed as residential by count of domain access

Melbourne (n 43,398 residential ~ Adelaide (n 14,397
mesh blocks) residential mesh blocks)

Median (25th; 75th percentiles) Median (25th; 75th percentiles)

Population per square kilometre

- Access to no domains (18518 mesh blocks)

- Access to 1 domain (n 12,794)

- Access to 2 domains (n 11,197)

- Access to 3 domains (n 8565)

- Access to 4 domains (n 4911)

- 20MN: Access to each of the 5 domains (n 2413)
Dwellings per square kilometre

Access to no domains (n 3518)

Access to 1 domain (n 12,794)

Access to 2 domains (n 11,197)

Access to 3 domains (n 8565)

Access to 4 domains (n 4911)

20MN: Access to each of the 5 domains (n 2413)

3386 (2589, 4373)
2203 (715, 3243)
3122 (2241, 3877)
3333 (2706, 4071)
3580 (2857, 4626)
4314 (3201, 6593)
6429 (4375, 9266)
1300 (1013, 1739)
863 (311, 1205)

1160 (872, 1394)
1279 (1047, 1548)
1449 (1162, 2054)
1884 (1341, 3286)
3211 (2008, 4923)

2704 (2161, 4133)
1416 (592, 2246)
2405 (1751, 3020)
2595 (2083, 3122)
2761 (2272, 3303)
2857 (2343, 3481)
3062 (2404, 4133)
1154 (924, 1463)
554 (239, 919)

993 (703, 1213)

1093 (885, 1317)
1189 (994, 1481)
1255 (1030, 1644)
1440 (1072, 2222)

Most of the Melbourne population (66%) had accessconcept without resorting to the typical approach of
to two or fewer domains compared to 45% in Adelaideusing prede ned administrative units. is ensures access
which again likely re ects the dierences in the pub can be determined from individual address points. is is
lic transport access criteria. In Melbourne, 5.5% of thean advance over existing liveability indicators that utilise
population met the access criteria for each of the ve prede ned administrative units that measure access to
domains and therefore were considered to have a 20MNvarious attributes according to their presence, number,
In Adelaide, this percentage was slightly higher at 7.6%. and distance from some referent (e.g. within the bounda

Noticeably, there was a trend in the population den ries of the unit or the distance from the geographic cen
sity and dwelling density results with the lowest mediantroid) [51, 52]. We view pre-de ned administrative units
density in areas without access to any of the domainghat specify arbitrary boundaries (e.g., statistical area 1,
and the highest median density in areas with access t@ensus tract) as having little, if any, inherently meaning
all ve domains (Table4). e median number of peo- ful correspondence to a resident’s lived environment [53].
ple per square kilometre with access to all ve domains In support of our methodology, we examined variations
(a 20MN) was 6429 in Melbourne and 3062 in Adelaide.in how the 20MN concept has been presented across var
e median number of dwellings per square kilometre ious iterations of Melbourne’s planning strategies [24—27]
with access to all ve domains was also higher in Mel (Table1) but also internationally [1617,19,22]. We conr
bourne (3211) compared to Adelaide (1440). cede the attributes and access de nition can, and should,

be debated and that no single prescriptive de nition may

suit all contexts. Yet, the simplistic de nition conveyed in
Discussion policy documents falls short of specifying which ameni
e 20MN continues to be promoted as having many ties and services should be located within 20-minutes.
projected benets [22,24-27, 49, 50]. However, with s lack of speci city prevents a clear capacity to evalu
out de ning and operationalising the 20MN, it remains ate targeted interventions to increase 20MNs in urban
di cult to implement a 20MN, monitor the progress of areas.
20MN initiatives, and quantify the benets. ere are e attributes that we selected represent a broad range
various ways that a 20MN could be expressed di erentlyof everyday services and amenities that may be consid
to what is proposed here including, for example, the addi ered to promote environmental, social, economic and
tion of further attributes deemed important for everyday health bene ts across various demographic groups. In
living, altering the modes of travel and the correspond de ning these attributes, we note three issues. First,
ing distance of a 20-minute trip, and allowing for more access to an attribute is de ned by the presence of & sin
re ned gradations of access to attributes. We have pre gle attribute within the speci ed distance rather than the
sented the rst steps to exibly operationalise the 20MN concentration of that attribute, with the partial exception
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of open space where a minimum concentration 0h& but to re ect neighbourhoods where people can walk a
was required. Second, the selection of attributes did notrelatively short distance from home to their daily desti
consider those that might be harmful for environmental, nations and services [16]. us, we believe the distance
social, or health reasons (e.g., fast food chains, presenesed combined with the ve data domains adequately
of major thoroughfares leading to greater tra c, conges captured areas within a walkable distance to a range of
tion, and pollution) and thus we did not exclude areas services and amenities that meet daily needs.
where harmful features were co-located with the selected Our nal 20MN measure was based on all domain
layers. ird, in the case of recreational resources, our conditions being met. Future approaches may classify
measure was limited to gyms including municipal-run attributes by their level of relative importance (e.g., cem
facilities that are sometimes termed leisure centres andpulsory, very important, desirable but not essential) and
are available to non-members. In the Australian con modify the measure that way. is would also allow for a
text, gyms operate all year round and it is not unusual forbroader set of attributes to be included that may include,
gyms (especially municipal-run gyms) to include facilities for example, secondary schools, banks, and playgrounds.
such as swimming pools and classes for activities such da Figs.4 and 5, areas that meet the access criteria for
yoga, in addition to weights and cardio equipment. Gymsfewer domains are identi able and this type of informa
also cater to people of all levels of tness and abilities. Wetion could be used as part of the monitoring and imple
avoided sport speci ¢ facilities such as tennis courts duementation process with regards to transitioning these
to the more limited general appeal. Whilst the availability areas to a 20MN. Perhaps more importantly, the cem
of gyms provides the opportunity for people to use them, bination of population density and the domain intensity
we acknowledge we did not di erentiate between munic maps allows for the identi cation of areas with relatively
ipal-run and commercially-operated gyms, with the latter high populations and relatively low amenity and service
restricted to members and thus only accessible to thoseprovision as these are clearly more important priority
that can aord the membership fees. A key benet of areas from a neighbourhood renewal perspective.
our overall approach is that each of the domains can be e exible approach can (and should) also be tai
modi ed through the addition or removal of attributes. lored to dierent contexts nationally and internation
ey can also be tailored, such that there may be muki ally. Context-speci ¢ measures are more important than
ple ways to meet the domain criteria. For example, forstandardised measures for understanding local in uences
the healthy food domain, access could be obtained fromwhere contexts may di er in many ways. Di erent loca
having access to either a large supermarket or a smalldions and settings vary in terms of physical and social
supermarketand greengrocer whilst in Melbourne, we structures and consequently essential attributes relevant
altered the public transport criteria for those further to local needs may be unaccounted for by applying & sin
from the city. gle consistent measure [12]. Indeed, Portland, USA [16]
Our measures of access for most layers (i.e., a 20-mirhad previously de ned a 20MN according to the concen
ute walk equating to 4.5-km) was consistent with the tration of grocery stores, other retailers (e.g., conveni
2015 Plan Melbourne Refresh [25], with the exception ofence stores, co ee shops, health and personal services),
public transport and public open space where the accespark access points, public elementary (primary) schools,
measures were guided by the literature [39—41] and landand frequent public transport in addition to street con
use planning guidelines, as detailed in Table 2. e recent nectivity, sidewalks and slope. In some cases, it may be
suggestion that the 20MN relates to an 800-m walkingdesirable to add additional attributes (e.g., additional
distance [24] appears unfeasible given the current pepuhealth and community services or childcare facilities),
lation density levels of Australian cities and the fact only perhaps substituting at the expense of others that might
a small percentage of the population were found to meetbe replaced, to ensure the area meets the everyday needs
the 20MN criteria when our longer distance criterion was of the population of interest. Our Australian measure
applied. e 1.5-km distance used represents the abso included access to health services such as general-prac
lute maximum distance to which a number of attributes titioners and pharmacies which, as Whitzman suggests
are considered accessible yet many of these may be closgs8], is important given Australia’s ageing population. In
Additionally, our measure is based on a walking distanceaddition to the di erent contexts, there may be a desire
however the distance equating to a 20-minute trip would to alter the attributes and distances and/or travel modes
clearly vary based on the mode of travel and travel routébased on the population of interest (e.g., apply a shorter
used [54-57] in addition to other factors such as theaccess distance in areas with a higher number of elderly
slope of the land and the presence and quality of sidepeople, or families with young children). An additional
walks. As the Portland Plan background report notes, theconsideration related to travel, especially for the elderly
20MN term is not intended to convey a speci c metric and young children, could also include a safe walking
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environment indicator that consists of trac calming to other cities nationally and internationally to deter
features and safe crossing points, and perhaps even thmine the presence of and need for 20MNs. By applying
slope of the land to avoid large hills. our operationalised measure to two Australian cities,
Whilst Australia has a largely urban population, the our analysis indicates that only a small percentage of the
population density in urban areas is often much lower population live in what we would consider to be a 20MN.
than in other developed nations [59]. Increasing popu is measure can now be used to assess the projected
lation density is seen as an important means of facilitat bene ts of the 20MN including whether they promote
ing better access to amenities and services 49, 60]. healthy and local living.
However, a recent report [61] forecasts signi cant chal
lenges to the infrastructure of Australian cities (e.g., .
h . t d their ability t t id Abbreviation
O_USIng' ra c) an. elr ability to support rapi .popu 20MN: 2@ninute neighbourhood.
lation growth whilst Neuman (2005) further discusses
the pote_ntlgl negative implications of.poorly managed sypplementary Information
densn.y in his paper on the compact city .fa”acyl [62]_' InThe online version contains supplementary material available at https://doi.
Adelaide, we found that 20MNs were achieved in neigh org/10.1186/512966-021-01243-3.
bourhoods with lower population densities than in
Melbourne. A likely explanation for this is that in Mel iAdditionau le 1. Data sources table. }
bourne several high-rise apartment buildings have bee
apprqved in areas with h|gh-ser\{|ce provision -[335,63, Acknowledgements
64]. is potentially means the higher population der  we would like to acknowledge the various contacts that assisted us with
sity of 20MNs in Melbourne has been achieved throughsourcing the relevant datasets for this study including the team at the Austral-
. . .~__ian Urban Research Infrastructure Network (AURIN).
locating more people near services rather than locating
services near people. Further explanation is warrantedauthors’ contributions
on the role of high population densities in achieving the LT led the conceptualisation of this study and led the writing of the article.
iected b t f the 20MN heth h b NTC, RDS, KEL, MD, KBa, BC, YK, and KBe provided input into the attribute
projecte enets .O e 9r whether suc €N selection and access de nitions. LO assisted with the write up of the manu-
e ts also hold true in less population dense areas such ascript including the review of policy documents. RDS led the GIS work with
those observed in Adelaide. assistance from NTC and LT. All authors contributed to the article draft and
. . . approved the nal version for submission.
Whilst potential benets exist through the develop PP
ment of local 20MNSs, it is important to acknowledge and Funding
highlight the challenges of this concept [548, 65, 66]. This work was supported by an Australian Research Council Discovery Project
Alth h bl d h ’ I.’ bili Grant [DP 170100751]. The funding agency had no role in conceptualising,
though we were able to em.o-nstrat.e the app ica ility gesigning or conducting this study.
of our approach across two cities, direct comparisons
should be undertaken with care. is is, rstly, because Availability of data and materials _
d di t blic t t f The datasets used for the during the current study are available from-the cor
Wwe used a |erep public transport measure for ar.eas responding author on reasonable request.
further than ve kilometres from the centre of the city
in Me!bourng. In this instance, we behgve the criterion peclarations
requiring train access outside of the inner Melbourne
area is appropriate given the larger geographic size ofthics approval and consent to participate
L . Not applicable.
this city and that commuters in Melbourne have a longer
average commute distance [42]. An additional point of Consent for publication
caution relates to the use of di erent data sources which Not applicable.
was necessary in the absence of consistent national leve|,oeiing interests
data. The authors declare that they have no competing interests.
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