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This series awns o provide dmely coverage of the tseory and practice of urban
susrainahdlity transitions, Inoinodern societigs, citbes sre centess of social and
econmic activity amd are the places where the majoraty of the population lives,
Cities are also at the center of tse sustaimability debale as the sites whese auny
susianability problems become apparent. AL the same fime cities are also regarded
gz poovading o scale on which sustainability challenges can be addressed most
efficicntly. In sddition to questions of conceptualizaton of ransifions s an urban
contexl, this series includes the guest of cities to accelerate and stimulate transitions
fo sustamnabality. The series thus i5 informed by transition thinking as it was
developed in the lust decade in Europe and as it is increasingly being applied
wiorldwide., The aim of this serbes is oy | furtber the concepiualization and
theorizing of urban sustainabiliy wansitons: 2. provide insights indo bow citics ane
addressing the sustainnbality challenge concepiually and practically; 3. learn from a
comparison of and timely reflection on govemnance strafegics in different countries,
in different kinds of cities, as well as across policy domams; 4. provide case stisdies
wind contextualized wobs For the governance of urban ransitions, This book aeries
willl fead o compelling new insights for an international asdience e how cities
widdress the sustainability challenges they face by not repeating old pattems Bu by
seasching for new ond innovative ways of thinking, viluing, and doing that ase
based o shared principles of a transitons approach. With o foundation of stale-of-
the-art research amd ongoing practices. the series provides nch insighiz, new
conceplualizations, amd concrete, spinng cases as well as practical miethods
and tools.
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Foreword

I began writing this Toteword right after co-authonng a comprelensive teview on
the future challenges and opportunitics that humaniny faces. That review moted three
mizjor vulserabilities 1o be addsessed oF humon civilisatbons as we know them ae o
survive in the teenty-frst century (Cork eval. 20230 Fiestly, there is overwhelming
cvidence that fundimental changes (e, transformations) ase necded o maay
aspects of bow human social, economie, political, legal, and other systems waork if
wie bave any hope of taking advantage of emerging opporunities and makaging
existential threats, Making those changes requires recognation that they are peeded
and require suppon across societies for these who will need w0 design and monage
the changes. Thig leads 1o the second vulnerability. & lasge propomion of people, at
societal o global scales, do not understand the siwatson hemanity s inoand the
Future implications of that situation. This is panly becanse mwost people lack the
techpical knowledge o imerpret the complex informaion aboul human—eoviron-
miend interrelationships hat is being provided by the sciences and humanities. 1L is
also pantly because our brains flier ot inforination that we find uncombforable or
that does not matcl our existing views about the woeld. This is sometimes refemred
o as oepnitive Altering, selective hstening, or selective recall and s part of & suile
of corgniative distortions that help humans simplify complexity but can get in the way
of understanding comimunication betwien peogle and understanding what is really
happening. And our lack of appreciation of our sitbanon i3 alsoe panly because those
citrusied by society with the responsihility (o make comples information under-
standabbe—scicutiag, those i govermment, awd members of other professions—anz
strageling o communicate amd petain that wust while false and misleading informa-
tion distributed by vested inerests Aoarishes.

The third wilnerability also relates o hunan cogritive processes. Fuced with the
need o recognise the weed for fundamental change. and 1o make i@ people in gen-
cial struggle w imagine what sorte of hopeful fulures we might be able to transition
of transborm viste, which lmits our options and emthusiaam for change. This dearth
of imagination has comples and fascinaiing causes. Catastrophe sterkes are mach
mote commen tan hopeful opes, panly becagse they are thought w make good
mediz fodder and panly becanse they tend to be simpler and, therefore, more easily
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undersiond and believed than hopeful <oeries. But our still-evolving human braing
sy play wedher pole—they tend o deaw images of the fumre from the same region
thist howses meemries of Use past, which means we readily iagine fubwrnes that age
repeats of what we bave seen or beard of in the past. We can be blisd o future pos-
sibilities chat we have o experiencad previously. This includes both possible future
shocks and opponunities for creating benter futies, The good pews is tal other
paarts of the brain that are bess consirzined by past expericnces can be baougli inio
play by creative stimals, like inspiration:l wleas, images, or seunds.

The good news about these vilnerabilities & that they are being recoghisaed
seriss diverse peofessional disciplines and, as the review [ relfer o above aoted,
effions o address all theee challenges ane emerging from diverse areas of scholar-
ahup and practical engagement with people in many different communities. Those
efforts invelve helping people across society understand present and possible
Futures, stimulating bnagisation and visions of pew amd positive possibilities: and
euploring patlways for transitioning from the present o desivablbe futures, When 1
wias binvited e write this foreword, [ hoped 1o discover that this book made a zignifi-
cant contributions 1o these effart s, 1 was nod disappoinbed.

Simce many of the higgest challenges and opporiunities facing us anse fron, of
are infleenced by, lifestvles and ather activities of humans, and most people giol-
ally Tise bn toowns and cities. many of the nost pressing needs for action surround
sebtlements, especially large ores. As pointed out in several chapiers of this hook,
the design and monagement of cities have the polential to mitigate many risks as
wizll a8 improve haman amd other planctary life. Bot past imvestment of tme, money,
st effort in long-life infrasreciune i cities, espectally oy wealthy countries, can
miake du difficult for teem 1o change course quickly. This book makes a “mission-
oienbed” approach, That s, it seeks w wdentify the g 1ssues that peed 1o be
adressed—issues that are often af scales beyond what polificians, planness, and
sdministradors hove felt comfortable with in the past—and proposes pathways for
addressing these ssues. These pathways iwvolve large-seale maltidisciplinany
elfiorts like space missions (a metaphor used inothis book ) whene advice is distilled
o practical and achievable steps that can be implemented if appropeizle governance
arrangements ane pod in place.

Iisdfividually and collectively, the chapters tackbe owr dearth of imagination by
reviewing current ideas about a wide range of “imaginaries” {ideas and visions
abowt what cities maght be ) and baild on these w help readers appeeciate what mighe
ke possible and what might be peeded to make those possibilities achievahlbe: | lave
notexd the following imaginaries while seading the drafts of this book (amd have
probably missed some): smart'digital, green. garden, biophilic, sustainable, coo-
logacally just, low-carbon, happy, healthy, resilient, compactwalkable, cool. and
swect cities. Every chapter cleallenges past wavs of thinking about cities, One esxcany-
ple that stuck o my mind was tse depiction of Brishane"s relatiopship with is epon-
yinous fiverd, not as "' ety with a river peoblem™ but as “a fver with a city problem™
{after historian bMarparet Cood).

All wuthors agree that transformative change is needed in how citbes wnd 1owns
are designed and managed and they present data o demensirate that need. One way
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in which this peed 13 deseribed s “Tundamentl shifts in ways of thinking, organis-
ing. acting and knowing' There are consistent commonalities in ransition path-
weays from the present to the futire. Al are hased on considenng the full beeadih of
aystems that cities embody, incleding not just the technological aspects relating w
built environments and physical infrasimoctune bt also the social, ecenemic, polit-
cal, and kgal aspects that are intmnsically coupled sith the echsologies and how
they are used. There 15 a strong Focos on convergence of science and technology
discipdines (o creaie new capabifities and wew ideas and 1o dive innovation, The
possibilities of new and increased data on which o base desizgn and management of
cities i amother theme throughout, The technologics and social processes for col-
lecting, storing. shanng. and interpreting tose data are considered in depth and will
encourage readers wosretch their inaginations beyond day-to-day comfortable lim-
inx bt i oan exciting and fascinafing way.

Special importasce is placed on more effective engagement of people across
society 1o draw on diverse viewpodnts and types of konowledge, wdennty what is
wanted and needed in cities, and encourage the sons of policies reguired o acliewe
those nesds. There are calls in several chapters o not only sckoowledge and respect
indigenons belief and kiwledge systems b to recognise their contributions o
creating cities that hismoenise relationships among tseir peogle and bepaween people
wisd their ecosyatems, Thene iz no shiving away Drom the seality that ways will lave
i b found to manage competing values and objectives, bl mechanisms ae pro-
posed 10 do this cooperatively snd with recognition of, and respect Tor, those mul-
fiple waloes wmd their implications across all aspects of city systems. All of this
might sound eerrably complex bt at the heart of afl chagters is some core wisdom
about adaptive govemance that has been distilled from studies of societies that have
managed comparable complexiny successfully,

The title of this book foecuses on Avstralian eities, and most case studees are from
thix continent. However, the authors are well conpected with inemational urban
pescarch and make use of Austealian case studies g0 both test ideas from elsewhens
wind generate pew and challenging ideas that 1 am sure will be tested in other cow-
tries. It struck mee that Australia is in @ unkges sitwateon in being a developed country
that is at an early stage of encroachment on nsural ewvironmenis companed with
many others amd ver that encroachment s becoming critically concerning. It is nod
a0 highly developed thag it lacks agility w change direction, and vet it probably has
less agility than many less developed countries (as highlighted, for example, by
discusdions in the ook aboul sbow uptake of the principles of cireular economies b,
Awstralia’s cities amd towns fece many of the climatic challenges that exist globally,
which has provided opportenitice o explore & wide range of mitigation and adapia-
tion strabegies across the continent.

Resilience of caties und tseir inbhabitants {not just hemans) is sddressed divectly
or indirectly in most chapiers. Besilience i o concepr that interfaces inexinicably
with the peed to wansform, but that intervelationship s poorly understood among
politicians. policymakers. planners. and  adminisieators in my expercence. Ad
euplained i the book, resilience i an attribate of syaems and ig peither good por
bad intransically. In populyr media and poficvmaking, resilience = usually
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interpreted positively as the ahility of coupled social and cealogical systems po cope
with shocks without losing unportant fubctions. vilues, and identty. Bur a system
that is behavang in ancdesirabde ways can also hayve the ahility to preserve itself,
Samy of the pathvways for fransitioming from today s cibies (o fuluse oses ecognse
thiet it will often b pecessary 1o overcome this type of “undesirable resistance’ o
then ereate new functions and values and boild resilience that will maintain them,
Accordingly, theee is a lot of focus on "tipping poants’” amd “game-changimg inter-
ventions"—ihe types of actions that can break through the processes holding cities
and towns in the past and can allow them 1o progress owards new amd hopeful
Fustures.

A point that deserves reiteration bere is that the key requirensent for transiorma-
tive change in past societies has been the ability 1o recognize the need for change.
Without this recognition, transformation will not happen an the scales of time and
apace reguired o avoid significant socictal and ecological damage. And yet it is nod
as simple as people recognising the need for change—and ten it happens. Lo conme-
plex social systems, there are [eedbacks snd interplays such thot eecognition devel-
ops along with change. which s why the system-kevel thinking abou transition
pathwiys shown throughout this book s so imporiant.

Late st century, besthing futres-hinkers were considenng what might e
needed o achieve society-wide awareness and preparedness for alternative futunes,
Like those thinkers, this book secognizes that societies have a long way 10 go
sehieve these objectives, Most of the book's authors also recognise that mo one
Enowledze system bolds all of the answers. One of the most exciting aspects of the
pathways towards achicving big misskons is thal they propose mechanisms for stim-
ulating the inmevation that will hopefully gererale pew knowledge, understamding,
wd solutions fast eoough to meet speoming challenges and  opportenities.
Framewarks like Theee-Horizons Planning explore how pathw ayvs towands nissions
can be monitored amd adjusted as they unfold throwgh time. That means that design-
erd. plamieees, and managers of cities should be abbe o find low-risk, high-possibility
pathways to follow heeeiin. | highly recommend this book w anyone who plins 1o
clesign, buibd, live in oF near, or just visit a city in the fure,

Crawlosd School of Public Policy. Steven Cork
Awstralian Matbonn] University

Canberra, ACT, Australia

September 203

Reference

Cock 8, Alexaneras C, Alvarez-Romers 16, Bennett EM, Berbds Blizquez M. Bohensky B, Bak
B, Costunza B Hashimedo 5, Halk B, Inayvatullah 5, Kok K. Kugper 11, Moglio b, Pereim L,
Peierson (G, Weeks B, Wybomm C 30257 Evploning alernmive fistures in the Anthropocene. Anon
Fev Envieon Resour 480171252540 hitps:Sidaiocgd W | Edafanmaney senviroom: E 123210805070 |




Acknowledgements

Citles have been evolving for centaries as eentres of culture, comimernce, creativiny,
and change. They are now places where an increasing majoricy of the populaton n
the twenty-first century live, work, and play. They are the wodld's economic engines,
required o manage increaging fows of people, goods, information. asd capital.
While they are corrently the source of most of the werld's coviroumental problems,
they also possess the capacity for transfommation. This will regoive bevels of inwova-
fion and imegration 2 a scale yet 1o be realised, given that cities are increasingly
large and complex places to plan and manage,

Fuerare Cirfes Makang bs & project that has browght together a group of mult-
disciplinary scholars o provide mew visions and pathwavs for a sustainable transi-
tion in key sectors of Awstralian cities. The cditors greatly appeeciaie thelr
contribwiions o this curated colbection of cssavs. Thiey also thank D Lavwra Goodin
for her role as copveditor of the haook.

The editors also wish tooacknowledge the francial support received foom the
Co-operative Research Centre for Low Carbon Living (CRCLCL)Y for thas progect.
The research funded by CROCLCL Lid, is provided by the Cooperative Research
Centres Program, an Australian Ceovermmment initiate,

LOW CARBON LIVING
CRC

ABMASIA.ORG



Contents

L

Future Clitles and Their Transitons Ahead . .. ___.

Magnus Moglia, Miki Frantzeskaki, Peter Mewton, Melisa Piseda

Pintg, and Deo Prasad

Part 1 Resillent Cltles

!

A Mew Paradigm for Resilient Urban Infrastrociure Planning:

Crame-Changing Interventions, Tipping Points, and Capacities -

Magnus Moglia, Russell M. Wise, and Seona Meharg

Transitions to Sustainalle Urban Water Systems ...

Muojtaba Moravej, Beata Sochacko, Steven Eenway, Peter Newion,
Casqody Swinboume, and Ka Leang Lam

Accelerating Climate Innovation bn Citles

Alessandio Ossola and Beenda Lin

Fart I Low-Carboen and Clecular Citles

K

Dhelivering Sustalnable, Resillent, and Low-Carbon-Bullt

Enriroemmiemin - o o s s T s

Bao-Tie He and Deo Prasad
Transitioning to a Clrculiar Econmny: Understanding the

Circolar Economy Ecosystem in Victoria, Austrabla .

Usha Iyee-Raniga. Cranh Thi-Kiew Ho, amd Akvan Gajanayile

Fart I Green Cliles and Renaturing Cliles

7

Remaking Citles: Applving New Urban-Transitlen Concepis

and Processes (o Regenerate Grevileld Suburbda .

Perer W MNewton and Stephen Glackin

Ll
L]

14
e

749

o3

17




%ii

Pathways for Restoring and Connecting with MNature

im Anstralian Clhides . . ..

Miki Frantzeskaki, Jedy Bush, Dave Kendal, Clare Adams, Loretsa
Bellate, Alessandeo Osaola, amd Cathy Oke

Regenerative Urban Development Paradigms in a Timae

of Climate Change and Ecological Celsis ... ... __.

Melissa Pineda Pinto aisd Wendy Stecle

Part IV  Smart Clties

1

11

Ddgital Innovations for Cliy Sustalnability Analvsls and

Decision-Maklng . . .. ..

Peter Mewton, Chris Pettie, Swuan Barr, and Loren Broans Ir

Embedding Transformative Innevation into Mission-Oriented

Policy and Innevation Ddstricts: The Case of Melbowrne - -

Thi Minh Phutsng Meuven, Kathiyn Davidson. and began Fareelly

Part V' Healthy Citles

11

Healthy Clties: Transitionlng to Pidycentrle Citles Can Enhance

Population Health . T i

Mant) Chandrabose, ‘dyma H.mlgl.ﬂ'[ NE‘I.i“l: Ellm:ll
andd Takemi Sugivana

Comlents

197

.. 215

gl

il i




About the Editors

Mkl Framtzeskaki s a Chair Professor of Regienal and Metropolitan Governance
andd Planping, Secton Spatial Planning. Geosciences Facully, Utrecht Universiny,
the Netherlamds, Her expertise s on arban imansitions and wransformations, thekr
governance and planning, with a focus on achieving climate change sdaptation and
mitigation, sostainability, smd pesilicnce. Her research also focases on the gover-
pance and planming of nature-hased solwions w enhance climate change resilicnce
add proovote more just uiban futures. She bas a rich miernational reseanch cxper-
cice with o ponfolio of orgoing projects in Australia, Canada, and the 1TTS5A. She
has been o Highly Clited Researcher awardee from Clamvate Analyiics in 2020 and
2021. placing her in the top 1'% of researchers globully in the cross-field of social
sciences and ecology. From 20049 40 2021 she has been a Research Professor and
Direcior of the Centre for Urban Transitions at Swinbume University of Technology,
Moelbourne, Australia. From 2000 to 2009, she hos been an Associate Professes at
the Dutch Research Institute fod Transitions, affiliaed with Erasmus Universiny
Eotierdam. She has published over 100 peer-reviewsd anticles and 1R special issees
ad released four books on uriban sustapnability transitions in 2007, 20018, and 2020,

Magnus Moglia = an Associate Professor of Urban Sustaimability oo the Centre
for Urban Transitions, Swinburme University of Techaology, Ausiralia, He has a
PhI} in covironmentl] management and complex sysbems science. from the
Austealian National University's Crawford School for Public Policy, as well ax
degrees in cogineering, physies. and mathematics from the Royal lnstitute of
Techrolegy in Sweden. From 2000 to 2020, he was s rescarcher at the CRIRG,
Aaistralia’s Mational Science Agency. hobding the positions of Principal Research
Scaentist and Besearch Team Leader in Urban Systems Science, 'Witla background
in both physical amd social sciences and extensive experience in participatony and
foresight methods, e @5 a trnsdisciplinary researcher, focusing on low solutions
for sustainahi ity can be equitably promeoted and implemented in cities amd regions.
His tesearch topics wsclude witer manpgement, climate adapiation, freighe and
transpoat decarbonisation stratcgies, sustainable agriculture, circular cotnomy,
urhan regeseration, working-from-home pracices, and infmstruciure resilience.



iy Ahoat the Eilirors

Much of his research bas been in the international comest, including in Viewnam,
Lans, amd Kiribati. He hay published ovore than 70 peer-teviesied jourmsal aaticbes, as
wiell as numerous book chapers and indusiry repotts. He s cugrently the lead Chief
Tmvestagator [or projects on circular ecobomy, freight decarbonisation, intenmodal
rail, and sustainable aguacuolire.

Peter Mewion i: an Emenws Professor in the Centre for Urban Transitions
Swinburnie University of Techipology in Melbowrmne, Ausecalia. From 2007 o 2021,
b held the position of Research Professor, following 15 vears as Chiel Research
Scicntist witl the Commonwealih Scientific and Indwstrial Besearch Organisation
(CEIROG. He has had o distinguizhed cances in built coviromment eesearch avd was
elected ax a Fellow of the Academy of Social Sciences in Awstrilia in 20014, He
hilids the distincticn of being the only acsdemic in Awstralio W have lseld senvon
leadership positions in all competitively funded national research centres: the Centre
for Geographic Informastion Systems and Analysis, the Australian Housing and
Ushan Reseasch Instiute, the CRC for Constroceion Innovaeon, the CRC For Spatial
Informision. the CRC for Watler Sepsitive Cities, and the CRC for Low Carbon
Living. He has also been o Member of the Board of The Intesmaticnal Council fo
Beesearch and Innovatio in Building and Construction, as well as the Board of the
Aunstralion Urban Bescarch Infrastruciure Metwork, including a period as Interim
Dripector in 2022 His principal fields of research have focused oo the technoelogy of
planning. sustainability scicnce, and arban wansitions. He hos published over 25
bhooks. his most recent titles include Geeemng the Grevelds: New Models for
Regewerating the Middle Subwrbs of Lew-Dengite Cltles: Migration and LDidhen
Transinens e Awstralic, Decarboriviage e Bully Envinsneent; Cherting e
Transirion. and Besiliens Brainalile Ciniess A Fulure.

Deo Prasad i< a Scientia Professor in the febd of sustainable built environments
gt the University of Mew South Wales in Svdney, Australia. His expertise covers
sustanable, low carbon, smman, resilicnn, and regenerative buildings and cities. He
hias published over 300 referced publications including wen books, The last of his
books on Climate Emergency: Towards a0 Met Zero Carbon Built Enwvironment
iPalgraved was released early in 2003, He is currendly the CED of the MNSW
Decarbonization Innevation Hub oand  previowsly served as the CEOQ of the
Co-operative Research Centee for Lo Carbon Living. Deo has received acknowl-
edgement of his contributions feem all levels of govermment in Auwstralia, inclading
an Chrder of Auwstralia, a Fellowship of the Australian Academy of Techimalegical
Sciences and Engiecering, Fellow of the Auvstralian Institite of Architects, NSW
Crovernnsent’s Oreen Globe Award, and the GEobal Impact Asvard as owell as the
MNational Leadership in Sustainability Prize from the Auvstralian Institage of
Adchitects. He is currently leading the commercialization of proof-of-concepl tech-
nocdogies and systems by creating an industry-government. sesearch collabonive
conmunity af scabe.



About 1he Eibriors Y

Melkesa Pineda Pluto 12 a postdoctoral rescarclser at Trnity College, Dablin. She
wonrks on the MovelEco project whicl examines wild ecodvstems in cities through
forecasting methodologics and policy annlysis. Melissa completed her PhD ac
Swinburne University of Technodogy, where she criically explored nature-based
scdutions through an scological justice less. She holds a Master of Envimonment
froms the University of Melbourne. This work deaws on my previous exporence in
the architectural and planning imdustnies and ms-for-profn sectors, Her transdisci-
inary colfaborations amd work spen different geographies, including Awstralia,
Europe., Latin Amcnca, and Moth Americic Her academic experience and interests
cul acioss social research methods, inter-transdisciplinary collaborataon, and sys-
tems thinking in the context of urban ecosystems, justice, wnd ethics. Her research
cnarmines urban pature throwgh diverse justice lenses for achieving sustainable
futures. As an early-career researcher, Mel has published 10 peer-reviewed jourmal
articles, book chapiers. and popular science preces. She will serve as the Chaef
Dwestaganor in 2024 of a project explorng uibas biodiversiy and justiee through
community engagement in the cities of Melbowme, Australia and San José,
Costa Rica.




Chapter 1
Future Cities and Their Transitions Ahead .

Magnus Moglia, Niki Franizeskabki, Peter Newton, Melissa Pineda Pinto,
anel eo Prazad

Abstract Change is needed in how cities are designed, buile and managed 1o meet
the geand challenges of the twenty-first centery. In this book, we wwvited suthoers
report on their visions for cities. using o missions-opemied perspective on transfod-
mstive imovations that suppon move liveable, sustainghle, resilient. inclusive. and
jost fatures, The resulting chapters have proposed a set of distinctve missions, pro-
viding what we think can peovide the prinsagy Focus for futere urban sesearch and
sustainability efforts, However, the chaplers provide a mosaic raher than a single
unified viseon, To weave the together, this infraductony chapler provides o concep-
tual framework for conmecting and operationalising the mission-onented appioaech
foor urban developrment reseanch as a pexus of imaginaries, missions, pathways, and
transformative urban inmovations, This allows for onenting asd bringing wogether
contributions that represent a forwand-losking collection for missions (o guide and
inform fulure city-making, In this chapier, we identafy the pathwiys, game chaig-
ers. and positive tpping points that can reshape fuiuse cities. This requires conoeiy-
ing and activating multiple mission-scale programmes of inervention capable of
step-change urban ransitkoes.
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1.1 Introduction to This Book

This book is based on the premise that ransformative change is peoded in bow cities
are designed, built, and managed if United Nations Sustamahle Development Goals
i b b realised by the mid-twentieth century (Mewton and Bai 2008, Sero of al,
20012; Crane et al. 2021 ; de Sa et al. 2022; Rocksoridm et al. 2023, Furthermoree. (o
craft and mavigate towards the types of cities that we peed, 0 s Beoessary 10 nwowe
beyvond vraditonal scientific forecasting efforts and engage with our imagination,
e nor gy bt mmultiple ksowledges and values so as (o direct our minds o low the
future of owr ¢ities should be: what owr future cities could book like. and whose
vigboms and imaginaries they will take wp, enable, and propagate. So far, most urban
pesearch ltersure does aot Tully embrace futures-onented perspectives, as il geper-
ally sits osutsicde of most disciplines, and it is often ased i more applied o ransdis-
ciplinary rescarch pegjects.

T theis book, we bave asked the awthors of chapters to draw on their breadih of
experiences and research o outline how furure cities could be imagined, designed,
st built within a musskons-onemied approsch o address some of this ceatury's
grand challenges. By doing =0, this book provides a comprehensive set of visions
wind meban imaginanes, offering a set of blueprints for problem-solving,

Given that most suthors and editors of this book come from - Awstralio, we need
o cation that the word “missions” refers w the objective-trenied and innovation-
centric framework of mission-enented innovation proposed by Maezacato (M1 E)
e should be neither conflated noo associaied witly the colonising meanings and
history of the word. The chaice of mission-ofented insovation and the idea of mis-
sbony a% o frame to geide and organise the ideas and proposals 8 owr atlempl w
peovide & new lens i orent owr collective imagination for futuee cilies,

T thuis chageer, we also identify the divers as well as wansfosmative proposilions
doross exishing and emerging urban imaginaries, sech os human-healihy cities;
nature-hased cities, echnology-driven cibies, resilicnt cities; amd just cities, We do
this by reviewing prominent and emerging scientific litcrature 1o ennch our concep-
fuial lens funther amd position the contnbuted chapters across the spectum of future-
focused urham imaginaries.

Box 1.1 Glossary

rrand challenges: Sinations that create the need For fransformative change.

Examples include global climate change, biodiversity loss or pallution.
Imaginaries: Visions for how urban arcas need to develop and transform.

This represents the end goal und typically has explicit nosmative judgenients.

and justice implications.
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Pathways: Sequences of actions implemented pmgmmml}r typically
hased on cross-sectoral responses o achieve & gonl (such o8 & response to o
grand :hﬂlcm!

Solutlons: The sctions, such as implementation of echnology, that will
help adidress a probbeny or o gramd challenge.

Mission arvas: The combination of imaginanes. pathways. and solutioas
in response o denified grand challenges.

Cities are where sustainability tensions manifest, places where solutions are
fesied, evidence collected at a local seale, and af the same e, side effects and
unintended conscquences of interventions are revealed, opening the discourse to
new debates and contestations. There 13 no solution applied oo or emerging foom
cities that is uncosbested, showing the dynaneism as well os the immediacy of
responses that urhan covironments can provide, This fusther suppons the statcment
frove Mewton and Bai's (2008, p. 4) ploacering work that “the challenge of achiey-
ing sustainable development inothe 215t centory will be won or lost in the world's
urban areas’. As spaces and places of opponunity and tension, cities are often seen
s bocations for emerging or accelerating transformations. Recent examples include
the clecirification of cities (Griffith 20224, by, the growing number of sharing and
circular econoimy initiatives (Winalow and Coenen 2023, the declaration of climate
cipergency by cities (Howarth et al, 2021 Harvey-Sclsoles et al. 2023 Greenfield
ctal. 2022 and the malnsteaming of climate adaptanon agendas, including greci-
ing the urban enviromment (Adams e all 20234, bl replacing grey mfrastniciurz
imvestments with noture-based solutions, incheding water sensitive uiban design
CCounes et all 2003 b and low-impact urban solutions {5hamsa e al. 2008); and host-
ing debates and agendas for just ransition measeres (Hughes and Hoffmann 20200,
Progressing scoeas all those challenges, city governments and wrban planners, par-
ticalarly, must consider mulupke and often misaligned urban obpectives, dealing
with trade-offs and tensions that uban imerventions need o navigate to fxilitaie
the achievement of broader goals of sustainabilivy, justice. Liveabiliy, and climaie
restlicnee (Frantzeskaki et al. 20215

O way bo sowice or co-create solutions for feure cides s throwgh future-
orbenbed visions oo urbon imaginaries stimuolated by goestions such as: Why 15 it
imiportant e leok intothe fotare. and why ave fuluse-odbented narfatives and images
important 1o wban plansers. practitioners. citizens. and all ivwvolved actors in cities?
Imazining urban futares 35 a practice and process that goes hand in hand with the
way we deal with urban complexity and progress our wisderstanding of urban devel-
ogiment ragectones, One impomant reasen Tor this s that mech of the uncemainty
ad] complexity is cities is associated with human choices and acticns, the wscer-
fainty can be significantly reduwced when shaped by collective visions. Inagination
is o fundamental process of conceprualising, envisioning. anticipating, and execut-
ing visions amd pathways that can help us project desired futures (Cork et al. 2023;
Drunn 201E: Keith et al. 2023). Imagination leads to imaginaries thot can be wsed for
many different purposes, including. 79

»
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¢ Beeds for a beer future—providing o commen goal [og diverse stakehalders

#  Boundary objects tsat allew ws o ddentfy where b mtervens o ransfoam a city

#  Points of discussion and analysis to kelp us rethink how we make decisions abour
cities i & mone systems-odicmed, anticipatory, snd adaptive manner

It ks within this imsaganing of urban futwres swith & focos en movaton that thess
fulures are defined and taken forwasd theough missron-oriented approachss thas
inclide msjor mtervention programmes, Mission-onented approaches and polickes
represent the soluticns diving innevation 1o addeess the “gramd challenges” tha are
complex, interconnected, and systemic, such as climate change and socio-ceonomic
imequalinnes (Mazzucato 20 1E).

When we dothas, we also seed o scknowledge both the diversity in sociery and
our ciulural and ideological bisses. Caly with more inclusive metsods for thinking
aboui asd crafting more positive outcomes can we move towirds such a fubure.
There 5 a need o embed this type of femres-thinking and (he nissions-orented
peacarch paradigm into socictal futures thinking capability apd govemaisee syslems,
Hoawever, this s cumently far from mainstieam practice. This book attempis o
beeak new ground b this space and offer movitive ways 10 address our grand
chalkenges,

1.2  Imagination, Change, and Transformation

Tiv recent tumes. humans have become the primary drvers of the planet’s environ-
mental svstems o the extent that the current era in Eamh's history has been enmed
the Antlwopocene (Steffon of al. 2007, This has profound implications for low we
as hwmans think about the futuee. and there 18 o need o move from being passive
observers 1o acknowledging owr role more actively s &liaping the Tuiere. Whalst it is
temping 1o becodoe Nutalistic and pesimistic b viewing the futuee, considering o
current wajectory, we need o acknowledze tat. just as hemans have shaped the
past, we can alss shape te future, and we have the agency 1o i oar rjectony
powands o positive outcomes. Mol e al, (200E) e highlighted six grand
chalbenges that cities musl deal wich:

Lo Feifare of planning for raped aclanieomo, whach (s sill ocourting in many, if

noft s, eities asound the world, This tends to lead o nadeguate provision of

AECVECES, comgestion, inedquality, crime, loss of ngriculieral Lasds, and ecosys-

tein damage,

Climeare change and s associabed hear waves and namral disaseers, This is con-

nected with damage (o infrastuciure, boss of lives, and water and food shortages,

as well as refugee fiows and international instability.

1, Economic fove-busy cyefes, which are associnted with periods of rapid cco-
nogmie growth followed by rapd economic contrection. This leads 1o wnemphoy-
menl household stress, accemuation of societal problems, and infrastructone
deficits.

b
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4. Navrad disaseers, such as siorms, bushiees. cyclones, and flooding. These occur
naturally bt are being exscerbated by climae change. This leads o infrastuuoc-
tare damage, loss of life, and damage to the economy.

5, Teclnodogy-Insed dizaiptiony associated with the unintended consequence of
technobogical change such as automation and AL potentially lesding to ssees
like deskilling, disruptions o social and family srectures, pressure on soecial
services, unemployment, increased inequality, and strended infrastniciune.

B, Fufare of governace, for example, through polarised political systems, and
reduced trust o democratic govermmend. This wends 1o redece the capacity (o
protect social goeod and institutions, thes leading to inceeased inegquality, Tower
social participation, eovitonmeental degradation, seduced producivity, and
reduced atractivensss of the city.

Iy adedinion to these six specifically wban challenges, we can also add twe wgent
issue of hiodiversity boss, as o eritical challenge for staying wathin a safe opersiimg
space fof the plane!

1. Biodiversiry lozs, as the planet inceeasingly loses s biosphere imegriny that sup-
profts all Enown lifie, Whilst ccosystems in cities are smialber relative 10 other sur-
face areas, recent research shows that urban areas ase hotspots for biodiversity and
need o be reimagmed as linking spots of cormidors o peri-urban and neral beo-
topes and ecosysiems. Biodiversity loss is thus a challenge tha also has an urbon
character, especially dic i the dual sole of citkes {Simkin et al, 2022 a5 genera-
tors of consumpiion and pollwtion (5eio et al, 2002 Ganezalp et al. 2010 33, as well
&s the potentind of urban aeas 1o contibue positively o biodiversaty wnd liveability,

Simce Moglia'y identification of grand challenges, we have also been reminded
of ever-present challenges such as the msk of pandemics, war, amd glofedd conflicr.
Dimnporiantly, wie nobe tiat cities ave esponsible for much of the pressune on plane-
tary support syslems, through their matedal consumption, pollution of air. land. and
water. and especially their geeenhouse pus emissions. With the planet sow b unsade
territony in relation to plasetary bowsdaries (Richardson et al. 2023 safeguarding
Eanh’s life support sysfems wgemly requires a seduction in the damaging effect of
cities and tseir populations on the environment

121 Our Theory of Change

T this bk, we do vot address all these challenges. The primary focues is en climate
change, bul extends 1o bdodiversiy loss, technelogy-based disruprion, Tbue of
eovermance, and the capacity of plasning to haadle future threats and oppatesites.
We propose that swch challenges can only be sddressed by large-scale mission-
orienbed snnovation, amd whan imaginarnes thai focus on aspiratonal fuiures depict-
ing what could be and showld be, Uban imaginarees provide o comipsoen vision and
aoal that can become the focus of inrovative, long-term, missio-oented inlerven-
tion progiammies (Fig. |1}
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Fig. 1.0 The process of arhan transfomation o address grhan challenges at the nexus of arhan
pmaginanes and misspon-oriented innovation

122 Urban Imaginaries of the Twentyv-First Century

Acheeving rensformative change that addresses grand soctetal challenges (s con-
e, To change imentionally, there must be bwh & recognition of the aced for
change and the fmaginatbon of a desired futare. Tmagimation is therefore central o
change processes.

H'-u.:J.IaErmhx nj’ﬁiiqu!uﬂgiﬂniuﬁmwdm H'm'.m

Sman City. Resilient City. Industiial City. Digital City. Global City, Neo-
Liberal City. Regenerative City. Tactical Urbanism. Circular City. Cultural
Elt:r Inchusive City, Tntelligent Urbanism, New Urbasiizm, Past Urbanisem,
Contested Ciry.

Unsirprizingly. therefose, visioning amd developing urban imaginaries is crit-
cal w the process of city-making. MePhearson ecal. {2007, p. 6} remind s tha
‘positivie visioning is a cfitical comgonent 1o co-creating opponunites and gener-
ating realistic pathwways Tor wansformation towand sustaimibility. Research and
practice are beginning (o create positive visiens, develop future scenarios, gencr-
ate pathwaiys, create plons, and initiate implementation projects for improving
arban sustainability, sesilicnce, and homoan lveliboods in cities”.

Wi naste thar whibe positive visioning s critical Tor place-making and enabling
sustminabdlity transigions, it also peeds to be cntically examined 10 ensure that an
urban imaginary does pot result in wrimended consegueences; for example, it is nog
reproducing incqualities or nrodecing namratives of unsustmanable growth, or
favonering the elites and cenain culbural sdeats that are underscored by wealih sccw-
milathon ab the cost of marginalized groups and the eovitonnsent (Bonakdar and
Audiac 20211
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Box 1.2b Examples of Urban fnaginaries Focused on Urban Form and
Transpart

Garden City. Polycentric City. Compact City. Vestical City. Megacity.
Megacity Region. Walking City. Happy City. Green City. Low-Carbon City:
Transit City. Auto-City. Linear City. Edge City. Satellite City, Choono-
Arhanism. 30-Minwte City. §5-Minute Neighbourhood,

I pespoase 1o this need, “lmaginaries' hive emseeged 1o stretch the boundaries of
thinking across maliiple disciplines and sesearch areas. They are tvpically the result
of a crcative process involving ofien-speculative visions of some fuiure state. Many
are uropian, targeting new ideas and concepts that are conceived as trunsformative,
wwvalving somee form of positive ransiton, Some are in cesponse W grand chal-
lemges that need to be tackled to avoid of mibnimase negative (incloding catastrophic
of dystisplan) outeomes {bazancato 2008, 20207,

Box 1.2 Exawnples of Urban Tmaginaries Focised on Eheleonied

Green City, Healthy City. Low-Carbon City. Sustainable City, Competitive
City. Productive City. Just City. Equitable City. Water-Sensitive City.
Gentrified City. Liveable City. Safe City. Nature-Based City. Resilient City..
Zero-Waste City.

Labelling of imagimaries varses. depending on whether the focss 15 on covision-
g sorne Cend ate” (e.g. smeart city, garden city. ete ) or describing key drivers of
change (e.2. globalisation, digitalisation. significant population upheaval, ete.). Ava
highers level, inbaginanies can be clustened ag social imaginagies (Tavlor 2002 ). socis-
technical imagnaries (Jasapoff et al. 2007, spatial tnaginaries | Watkins 201 53, and
climate imaginaries (Maich and Moenis 2005 ) Udbas ima ginares can also be sdided
to this fise (Meissner and Lindner 2008, and earlier, Peter Hall's Citkes of Tomaorrow,
vilwme 13 chapter titles are all replete with inazimaries ), A compendiom would s
needed o capture all wiban imaginaries that have erserged over the decades, soa
representative collection is listed in Boxes 1.2a-1.2c. In this book, inmaginaries will
focus primanky o the topic of achievingftargeting “sustainabbe urbanizm’ as a key
goal of peemy-frst-century city-making {bere, sustabnable arbanison is tee effort o
achieve the comprehensive set of sustainable development goals in cites),

523 Mission-Oviented Fnnovaiion

T meye feom imagimaieon o action, Mazzecato (2008 ouilined an approach that

can collaboratively scivate the Key pillars of society, with governments bs a leading

role, But also-applying the innovative capacity of ivdustny amd academia, to addsess

bhig societal challenges. This is hased on defining clear goals that can be collectively |

targeted, and that ane based on a key set of principles that /
/
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#  Are bold and inspivateonal with wede societl relevamee

¢ Provide a clear disection by being targeted, measurable, and time Bownd
#  Are linked with ambitioos bue realiztie research and innovatkon sctivities
= lmwvolve cross-haciplinary, cross-secteral, and cross-acisd inaovatkon

= (hperate acrpss mulaple scales

#  Jivolve maltiple, joined-up, bottom-up, and top-down salutions

This approsch by Mazrucato has gathered traction. providing o guiding frames
for EUY and QOECD innovation policy and (rameworks (Mazaucate 2009, OECD
20220, ax well e guiding the thinking of many universities ghobally (Brosiodm
etal. 2062 1)

1.2 Five Foci for Mission-Scale Urban Interventions

Tiv this sectbom, we identify several misgion-critical areas for wiban intervention. The
goal: achileving critical sustainabiliny catcomes, s represented by the UM SDGs
ansd the UN's Mew Urban Agemda acting as a critical lever and implementation
micchinism for the SIRGs (United Mations 2007, 20205, They represend & nexus of
missicns, pathways, and transformative wiban innovations, The goal of schieving
sustinahility cutcomes, such as aitending to issues of eguality, healih, well-being,
aind accessibility to services and infrastrectere, and improving cesilience, climalte
adagtation. dand provision of ecosystem services and benedits, reflects the needs and
aspiratbons that seek aleermative futuses,

L3.1 Resilient Cities

The resilicnt cities imaginaey describes o vision in whicl planping for, delivering,
asd maimntaining infrastreciuce that i wsually bong-lived and expensive s dooe ina
weay that meets the rapidly changing prionties of needs of communities and eco-
oodmic activities in the futuee, in & workd of shocks amd siresses. An important
assumpeion in resilience thinking, which onginated in the stidy of social-ecolsgical
systems {Walker e al, 20060, s that systems Jike cities amd the natueal eavironment
are dymamiec. and constantly changing in imeraction with each other: this sealisation
i meving resilicnoe thinking away from a static or reductionist view of the world,
Whilat there is no inherewt valoe in the e resilicnce by iself, as iosinsply refers
o dhe capacity wonol change in response o siresqes and shocks, wban resilienos
relanes o a city's capacity o maintain key Tusetions and thus meet twe needs of s
inhabitenis a5 well s naiuge. In this convext, this imaganary wddresses the tifecta of
the social, economic. and ecological domains.

Cormimnoa critigues of the resilicnl ety agenda sopee that it bs inadegeate in deal-
ing with powee and politics, promotes the status quo, and aliges iself with the
neolibensl politics feld (Meerow and Mewell 2009, In this book, we share this
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cocermn. and we argiie that the resilient city imaginary needs v be eadical and wans-
formutive, based on a paradigm shift of govemance and decigion-making (Chaps. 2
and 3}, as well as radical and disruptive innovation {Chap. 4). Specifically, the resil-
fend Cily imaginary needs o encomgpass potions of the just and nature-based city and
fieeds to not simply reinforoe poos outeomes for the natuzal environment, nor spatkal
or adher types of inegualitics for people. but rather build resilicnce For and with
people and natere.

We note, then, that the sesilient city imaginary fas g city that stays the same on
scnie key aspect. segandless of shocks ind stresses) relics on the social constniction
of what 1 considered a desirable city, and therefone it is important i consider who
decides what o desivable wiban system is, whose resilience is being prioritized, and
where the boundaries of e city are (Meerow and Newell 20049, A good example w
haghlighi this tension is the frequent debate about the role of private cars in cities,
Although meesd citbes bave been built to support the widespread use of private cars,
many argoe for the extensive social and ecolbogical bemsefits of reduced car weae
{ Micuwenlsijsen 20200 Miewwenho Een and Kheis 200600 This creates g comimon
dilemma. where decision-makers and the community tend 1o progagate a legacy
urban form bl for tse car' whilst simultanecusly recognising that reduced car wse
v ld benedit mearly everyone, Chapiler 2 nodes in partieular the imiportant rele of
allowving the communily (o be pat of the process of socially constneciing the goal
of this imaginary nclusively and. 10 a way, open o systemie ransformation. Chaper
3 nodtes the importance of o paradigm shift in governonce based on intergenerational
equity amd resilicace to climate chiange. Chapler 4 highlights the imponance of radi-
cal und transformmative inndvation o sddress climate change threags, but specific
inncvalbons are currently meeting some resislance in governance regimes,

Resilience, as eardier moled. s a systems concept. Whike the resilicnce of sys-
tema, therefore. does not respeet arbibrary adminssiratve boundaries, interactions
between scales need o be considered. On this nede, Chap, 3 discosses the imgso-
tapce of considering such interactions when ensuring the resilience of water gys-
tems ab precinct, city, wnd regional scales.

The focwes of esilienn cities 15 sometimes on geperal vesilience, which s the
capacily of social-coslogical systems w adapt or transform i res ponse 1 unfamilizr
of unkiwwn shocks (Carpenter et al. 20020, and sometimes on specific resilience,
which is the capacity of social-ecological rvsiems o adapt o specific shocks or
threats. Inthis book, Chap. 2 focuses mone on gereral resiliemee by addressing gov-
ermance amd decision-making capacity. Chapler 3 Tocuses on more specific theeats o
weater systems, and Chap, 4 focuses on more specific climate change-related turcats,

A outlingd in Chag, 2, achieving resilient cities is mobe about the capacaty and
compelencies for govemning, sdapring, and changing than it is abow adopting any
specific solution. The chapter argwes that this ivolves bailding the capacity For a
different decision-making process, which includes a better understanding of sys-
tems and anticipating challenges before they emerge. as well as Incorporating more
preventive sirategies that help reduce risks inoa more holiste wase. Expanding on
this issue i relation o climate change. Chap, 4 stresses the importance of moving
beyond simply coping witls weather extremes amd calls for mere radical and disrup-
tive imsovation thal speeds up the rate of change 1o mapidly reduce greenliuse g
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enpdasions, and thar bener mitggates the negative impacts of climae change inoa
moee proactive way.

Iis sumrary, the kev so cifies! resilience lies in the people and organisations hav-
ing capacity, cempetencies, and governance for sysemic interventions based on
adaptive leaming and collaborative decision-making. [n terms of the solutions, they
fenl to relate wo the challenges at hand, and in Chaps, 24, the follvwing solutions
are noted:

= Butlding with muterials that reduwce heat i the arban landscape

#  Production and wse of green encegy, (o reduce greenliouse gas emissions

*  Mature-based soluticns. like whan fogests, for a range of benelits o people. bio-
diversity, ad urban ecosysiems

= Bpmart city technofogies that promote mose rapid and effective govemance.

= Witer-sensitive technelogies soch as water rewse, siormwater harvesting, and
stormwater management, enhanced through' green roofs of constucied wetlands

#  Redwced private car use and the introduction of move public and active twanspont

#  Provigion of more affordable housing

# Susiainable wrban re-development approsches like greeming the greyfields
(Meweon et al. 2022 Chap. 71

1.3.2  Low Carbon and Circwlar Cities

We currently inlabit a carbon- and resowrce-constrained world where popolation,
comsumpion, and urbankzation are all oo growth rajectores. s this conext, the
twenty-firsi-century goal of sustainable urban develepment urgently reguires twin
interlinked fransition o

#  Henewable eseesy (from a long-cstablished fossil fuel-hased avsem where sig-
nificant path dependencies exist) on a scale capable of halting and reversing rates
of greenhouse gas emissbon and global warming, which is pow seaching historic
Tevels and besling higher (Copermicus Tsstitute 2024

= A circular economy, based on closed-boop systems linked wo secyeling, remame-
facturing. reuse, repair, and sharing, whicl stand in stak contrist v currently
domanant lingar systems - involving rew matenial exwaction, manufaciuring and
distrabution. consumption, ond disposal (Kara etal. 2022 Europesn Parliamentary
Research Service 2024)

The chapiers m this secieon of this book address these two grand challenges,

Drecarboniziation of the built eonviromment is the focus of Chap, 5. I draws heavily
on an increasing body of research undertaken over the past half-century, and mose
recently by Australia’s CRC for Low Carbon Living (Mewiton et al. 20099 and the
United Mations Bovisonment Programme (UNEP 20034, b The [atter proposes a
theee-pillis pathway fod creating clean, resource-clficient. gieen citics. Regarding
resource efficiency improvemsent. there is priogitisateon of measures o achieve a
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circular economy based on 3R (reduce. reuse, and recycle) pranciples, promasting
lifecyele analysis of matesial and energy use and adoption of smarnt technoelogies.
Sugzestions about sustainahle consummption and prodscton, payment for pollution
wistd waste, and accountability mechanisims represent sofutions e making citbes
cleaner. lnnovation in land-use planying, moehility management, and socio-economic
ety improvenent are challenges to be overcome, however, i realising the green
arow th opportunitics that will anderpin green cities and @ green economy ransition
{see Mewion and Mewman 200 50

Chapter & focuses on the circular economy and i carly stages of development in
the state of Yicioma, Australia, Circalar economy concepts sl thear implemiciia-
tion are canrenaly in their infapcy o contemporary industreal and post-industrial
societies (g MceDonough 2008 for one of the carly pioneering inginarics), in
contrast with agrarion and carlier indusirial socictics when cincular econgmies wene
strong. This wis before the Greal Acceleration in munufacturing production asadci-
aled with avtomation. global supply chains. and massive geowth in o CORSUMET S0 -
ely. Based on a survey targeting & wide range of bosinesses, the chapter found tsat
there wis no consistent af systemie understanding of the concepr of the circulsr
ceonny . rather, the sarrative was namower and revolved around waste manage-
mient and recycling. Transition tooa circular econemy woubd fequire 4 systematic
shift by industry and govermment involving a clear policy directive, financial out-
lays, advances in technical know-low, education. awaresess, engagement. and col-
laboration scross traditsonully molased sectors,

1.3.3  Nature-Based Regenerative Cities

A therr miost basic, citiex are the habitats homans have created for themselves, bt
these habitats (like all habitats) are part of patare. Whilst in the modern post-
industrial era there lag beew o tendency w consider cities ag something diffesent
from nature, this view s now becoming less dominant, New Imaginaries focas on
regenerating comtsiems, waterways, and forests within cities, with the recognition
that this provides benefits nof just for natuge bat also for humaens. The framesork of
coosyslem services may be simplistic in viewing nature a3 offering services o
humans, but i highlights that ecosystems are of vital importance for life on owr
planzt, and especially for humans, including for wekl-being, health, recieation, pro-
tectiom, and halstering tse carth's Ffe support avstems.

Adong this line, the Green or Boo City is one of the oldest arban imaginaries 1o
enperge, staring with ikdeals such as the gaeden city and affilizie imaginarics such as
biophilic cities, iy Beatley's coined wrm (Reeve et al. 2015, Kelleri 2016; Lee and
Kim 2021} Recent conceptualizations of the Green City envision nalure. groen
spaces, andfor green infrastiuciure as exsentin] components of the wrban fabrc,
Biophilic citnes, for example, focus on bscorposating natugal elements in urban
design to improve inlabitants” sengory experiences and contact with nature w
improve health and well-heing. foster care and respect for natuse, and foster
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pestlicnee and adaprability, particulaely in the face of climae change {Beatley and
Mewman M113).

Moge recemtly, conceptbisalions such as natere-based wbanism argee for
designing with amd For nasture an cities o be inbegrated with processes and actions
that seek justice for all species (Pineda-Pinto and Frantzeskaki 2023, Similarly. a
regenerative urban imaginary secks w0 go beyvond sustainahility amd recognises the
interconnections and inferdependencies within and aceess urbam bounsdaries. It
AGCEKR 1o mihlmise consumption, exiraction, wd mpacts on ecosystems and tee life
that depends on them { Thomson and Newman 2008), Instead, itallows and suppots
the recovery of seosyatems o absorb, produce, and enhance the regencrative capac-
ity of all interconnected systems, Theee chapters in this book dive into the ideas
behind the ideals of eco, green. nature-based, and regeperative citics o envision
urban imaginanes with a mission o wansform owr current Systems amnd Dransition m
just amd paiune-positive fulunes,

For example. Chap. 8 positions integeating Indigenous keowledze os fundamen-
tal Tor plamning soture-hased cities. By progosing four pathocays (hinking, osganis-
ing., scting, and knowingl this chapter charts interlinked and interrelated priorties
o effectively integrate mauee o citkes. Chapler Y draws on te Three Horizons
approsach 1o put forward o paradigm shift to regenerative fulures—one that secks
multispecies justice. In this chapler, plunning and legal systems ore reimagined
through theee horizons to achieve a futuwre thal recognises the rights of nature and
plans for eco-commrons through muliispecies practices. Chapter 7 presents (he
efforns hehind the model of greyficld-preciset regeneration. This model addeesses
the mission-scale challenge of regencrating the established, ageing, and occupicd
Iovoy-chensiny greviield subarbs of cities by re-developing st medinm density with a
cargiul integration of infrastmuctere sewredits with additional greenspace and aer-
vices. AL is core, this pew mode] beings us an example currently being implemented
in a Melbouwrne munieipality thur sctively seeks to increase and enhance urhan
patire and provide grester access o local services by sctively planning and iogple-
menting regenerative land-use and transpodt redevelopisent at o precinet scale, A
scale that is representative of master-plansed greenfield and beownficld urban
develospmen rather than fragmented, piecemeal lot-by-lof redevelopment,

The thiree chagders in this section nod only brng forward just ransitions & a key
clement of building namre-based and regenceative futures, but alse conpect and
transcend urban naginarics of sustabnabde. eesilient, circolar, amd heabthy bowe-
carhon cities.

1.3.4 Smart and Sustainable Cities

Clties are perhaps one of the most ingeniows technologies that homans ave
inwented, and this ‘city techwalogy’ is still evolving. Viewing the city as a technok-
ooy, o s Jsone Lo technology, is a key theme in many wiban imaginanes. The tech-
nocdogy focus is impertant. Because as humans are capidly changing the planet tha
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wie live on and cities continge o adap w the huge populations that few coubd have
imapined at the beginning of the twentkéth century, many believe thit wechaology
willl help solve our curvent (and futere dilemimas.

According 1o this dechno-gpamist vision, mew technologies—imolving, For
example. pew materials, medical science, infomation technology, ond antificeal
intelligence (Al—are expecied 1o solve many environmentzl, social, amd economic
peoblems. In the technologically driven St City wision (Chags. 10 and L1, it is
expected that techaology will

= Moaitor and eptimise infostructure performince, using smant sesors amd Al

*  Facilitare redeced and more efficient resource wse

= lmgpeove the brcads and speed of engagensent among wiban plansees asd man-
agers and the public, creating more effective urban governance

#  Orptimise the: transpedt of people and goods o reduce congestion aml minimse
costs and greenhouse emissions

This mowve fowards a Smagl City vision i< part of tee next wove of innovatiod.,
Several bong waves of technolegical innovatien have had a profound influence on
andustrial @sld uiban developmient over time (Rodigue 202400, Advances in transpor
technobogy have been assochated with some of the mast significant changes in urban
form amd Gabric: Fromm walking city o tramsit city (railj o awto city and, most recently,
the mega-city region, snderpinned by bigh-speed rail, freeways, and brosdband
communications (Mewuon el al. 20244,

These significant reconfigerations of urban space and straciure are explained by
Marchett's anthropelogical constant (Marchetti 19943, based on observations thhat
tamee budgets for ravel between bome and place of work averaged an hour for a
retum journey and live remisined so since the pre-industrial era, What changed was
the mode and speed of wavel, permitting the spread of built envirenments into the
surronnding countryside and creating low-density  suburban speawl. This urban
principle has been shaken by a surge in welecommating by information workees,
whe now constitute the largest share of the modesn Industrial workforce, supplant-
ing more “hands-on' workers in agriculure, manufactunng, personal services, and
retaling. Trggered by COVID but sepponed by advasces in broadband communi-
catrons technology and the Interset, telepresence has substiivted for physical pres-
ence in most information economy-ovienied workplaces, especially those in central
busimess districts. This bas been accommpaned by significant popalation shifis w
auburban and regeonal housing markets in search of greater living and working
apace, The plannimg and building sectors and related government agencics were
unpreparcd for this shock. Indeed, the physical landscage of the urban agglomens-
tion econoemy going forward is less clear, based as i 15 on the information econ-
oy —the principal outworking of the Afth wave of technodogical innovation, which
15 centred on digital networks, sofiware. and wew media

Gilobally, cities are now experiencing the beginnings of the sixih long wave of
inncrvatbon, where key drivers include renewable and disiributed encegy, a cirealar
ceonomy thal incledes witer and sewage recycling and rease and domestic. coi-
staction.  amd  industmal  wasie  recveling:  clectro-mobility:  and  increased
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awtomation. sobotcs, and AL All are central o an urban sustainability wansition,
capecially when combined with advances in digial isformation and compimsication
technobogies that con sccelerate the needed change. This is eritical as the window of
opportuity for ransition without significant econmmic and social distosation is
closing. Urban coltabogations that can be both local and global in soope and opera-
tion and based o advansced digital enfrastuctare platforms (ntegrating T, higl-
apeed communications, data, and anabytics) are illustrated in Chap, [0, The fiest of
such inmovation asd creativity b, networked on digital platformss capable of link-
ing geographecally distributed groups of aban researchers and praciitioners in neal
Limee. are now operating as prototypes and wall become centril to beter facilitating
the inrovatien that i core o the tvpes of wrban develogment projects envisioned in
this book. Mew systems of govemance age required o drive these mew directions
and pates of change, bat the new infrastruciure platfonms are supportive of this evo-
lutkousary pathway.

1.3.5  Healthy Cities

What is i1 about cities thit affect buman health so peofoendly? Since the beginning
of the industrial ey, human settlenwents ave been faced with & series of lealth risks
directly o indircctly associated with the vy pe of built ervieonment in which popula-
tions live and work. McMichacl (2008 and Gibes-Corti et al. {20016) bave mapped
these risks as infectous diseases (linked w0 poor samitation asd housing and lack of
approprize sewerage and water infrastruciures); respiratory diseases {associated
with air pollution from industry and ranspon); rooad trouma; obesity and associated
non-communicable diseases (linked o lifestyle and the sedentary natwre of urban
living, working, and travelling); climate change-relaied health burdens {associated
with increased temperatures and vector-borne diseases) and growing mental health
wind prychastric disorders, Whike there has been significant progeess in health out-
conbes over e past centuey, a range of urban-pebared health peoblems remam oo the
risc; for examiple, rates of diabetes and obesity are growing rapadly, while morhidity
and momality due to air pollution aed incregsing urban beat are challenges of grow-
ing cocern. Inportantly, many of the sccelerating contemporary health problems
are associated with the way thar cities are bailt, Therefore, it is unsusprising that fhe
Wiorld Health Organization is promoting an agenda of "Healthy Cities”. The goal of
healthy eities s also embedded in the United Natbons Sustamable Developrsent
Cioal 11.

The connections bevween wrban planning. design, and public health are comples,
breing mediated by aocietal-scale political, ecopomic, and social processes central w
the developrent and management of built enviconmerts. Althongh it s less clear
by these factors are cawsally related. the cost of pol acting now on accwmulated
pescarch evidence will be far greater in the future. Identifying built envimnment
festures associnted with health outcomes can infodm developments of futue city
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planning polickes: “designing-out” negative features amd “degigning-in" good fea-
tures that can promote bealth,

Ao built eavizonments are socially produced, they repeesent maodifiable determi-
naaisls of urban health, The challienge s where bess s tmervene in the urban system
o cheliver more sustainable outcomes invalving human health, This requires visions
of ey transformateve interventions, The follewing two peoposed ity planning
imaginarees and pathways are mot new, bt have growing evideoce-based suppont for
their efficacy from a healih perspecuve:

= Make buile environments more walkable amd bikeable, with better public trans-
port links conpecting where peopla live with where they work. as well & beite
dioeays o shops, services, amd recreational places for undertaking mose localised
regular activities. This approach. the focus of Chap. 12, reguires planning fo
moge polyesniric urban forms i the city level. Heee there s a segnifcant clal-
lenge for dransport amd land-use planning 1w be betier integrated  with
rwenty-first-century 'urban villoges" concepts and designs (e 20-minute neigh-
bourbond). Chapter 10 focuses on this municipal and neighbourhood seale,
where there is a call for regenerative urban planning, requiring infrastractune
reivditting, redesign of meighbourhosd moad networks, wrban greening. and
increased maxed-use and mediom-densaty residential redevelopiment,

= Integrate mature-based services intoe urban design at all scakes, ranging feom log
to i ghbssurlood 1o citgfcatchment. These types ol services are kniawn (6 pro-
vide o range of health bopelits o communitics, including beat reduction, the
CppOrTUILty fo cigage in phivabcal actvity, amd well-szing and mental ealth ben-
ehirs. Therefore, the elimination of ccological inegualities needs 10 assume equal
atiwtus e thut of social inequality, especially in a lwure where o heat s a
leading economic and healtly theeat. This introdeces apother hitherno inractable
challenge: integrating sirategic urban wuses plapning with wrban land-use and
trapsport planeing, a Blue-green urban transitkon (a focus of Chap. 3,

L4  Systemic Issues

I the mudsston-scale urban interventions that we have owllived in this bk, the
focus has prnuirily been on achieving better human and environmentil outcomes,
ity inoa focused way, bt sometimes also in a moge bolistic way (e in the
Besilient amd Sman City imaginaries k. With this diversity of imaginanes thene is
bath tension amd contention between them, as well os within and berween different
paarts of affecred commuenities, Therefore, bese we wlso ok that these iensions and
comtentions need 1o bz governed. Consequendly, here we ficst introduce anedhen
imaginary. the Just City, (o note the importance of governing such tensions, Second,
wie provide discussion on the synergies and irade-offs between the diverse imaginar-
izs, Do we need t choose which imaginary o priontise? Or do we need to develop
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miore comprehensive imaginaries thal encompass a range of interventions? O age
wie in fact enriched by the diversity of efforts and imaginaries?

T4 Just Cites

Without consideration of jostice, sustainability becomes impossible 1o achieve,
thits. the notion of just wapsitions has become a key tenet of sustainnbility agesdas
i Bemett ot al, 20049, Therelore, it is oot surprising that moticas of justice have been
part of owr urban imaginarics since cities and sertlements began o take shape,
Responding wo calls for just processes, with atribates of democratic inclusivity, Fair-
ness, and equity. is key in attending to the vulnezabilities of marginalised populs-
tions, and the cental prospect of ‘the nghi w the city” has underfined this urban
vigionm, Motions of justice i cities form a key part of wban fesilience planning
{Mecrow ef al. 20090, green city agendas (Cousins 2020, and healthy caty planning
{Corburm 200 33, Tustice forms part of each of these frameworks not only because in
15 norpEbively C‘the right thing o do®, but also because it makes decision-making
mioge robust, provides o mose imlegrative fourdation of knowledge. reduces urban
vulnerabality and risks, and bnproves economie productivity, Imponantly, growing
social meguakity represents both key pressuse poinds and unimtended consequences
in cities, whilst at the sume tme Being a key driver for secietal transformation
iMaoglia et ol 2008)

Furthermwore, with o backdrop of progresasive agendas gathering strength in the
las few decades, i is unsurprising that there bas been a rapid growth of wrban jus-
tice concems. These are madnly driven by scholars and sctivists fighting for the
recognition of diversity, inclusion, and eguity in the way we envision change, creaie
laws ard regulations, and approach planning and design, and i the ways, we give
shape o our wban environments. Mancy Fraser's (1998} approgch. which is based
o socio-eoononkic redisribuatkon, cultural recognition, and participatory eguality as
thee tenets of justace. has provided a framewaork for activism, research, and counter-
discosurses, creating o deverse and pluralistie understanding of justice: Imaginaries
like the fiesr Cley (Fainstein 20000 belp us understand thar principles of equity,
democracy, and diversity can be aligied or conflict with each other, and that under
the current neoliberal capitalist repime. policy reform for justice is possible, b
reguires paolitical mobilisation. Harvey (2008), through the popularisation of his
Hapht s phe Ciryddeal, instead argees that achieving whan justice will only be mar-
ginzl under the capitalist system, amd thus these is a need for social revolution, Yery
inspirangly. Harvey (2008, p. 23} assernts!

The raghtt 1o the city 1= far miee than the sdivelual likety 1o access arbhan resmmess: 1015 o

reght 1o change ourselves by changing the ciy. It is, moreover, a commson rasher than an

imilrridual right since thas mans formaben inevitzhly depentls upen ihe exercise af & collec-
tive power &0 reshape the processes of arhanization. The breedom to make and remade our

cities and purselves is, 1 wand 10 argue, one of the mest precicas yet most neglecied of our
hoamamn mights.
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These smulating frameworks snd ideas have generved new ways of conceprualis-
ing. enscting, and guestioniing plural wnderstandings of justice. Clumate justice,
envirenmental justice. coalogical justice, and muoltispecies justice are sommse of the
cierging themes. These pew understandings highlizht that ivequalities, sufTering,
and invisabilities mod only are sepresented through natrow socio-ecomomic lenses,
bk also relate more brosdly o our most peessing global challenges, such as climate
change, kiodiversity loss, worldwide social-ceological migeation and displacement,
s global pandenics,

These plucalities of justice apply o urban eovieonments, axl o many casss ane
bogm of are moee presaing i these geographics, For instance, the covironmental
Justice movement geew in numbers and strength mothe USA a5 0 movement agiainstg
both toxic waste and enwironmental racism—that is. bow issues of covironmental
pollution tend o fall on commaunities of colour, lower-income classes, and other
minorities {Schlosherg 2T Whilst these injustices are stll present worldwide,
emvironmental pollstion is just another wpact witl whach marginalised groups and
communitees ore burdened, Climate change impacts will also increasingly affect
these groups—acities with extreme heat, flooding, and other climatic events will
eapericnce e most damage und loss, particulacly in thoese communities with feswer
resources and cogabilities to cope with them, Mose recent understandings of justice
position urban environments as key places for imagining a just city for people,
paature, and tee plarct. Ecological or multispecies justics argues for the recognition,
fair trestment, and provisiening of habitat for all buman and non-hoeism species o
flourish and exist in a state that allows: for health and well-being outcomes for all
(Celermigjer et al, 2021, Pineda-Pine et al. 2022)

All the chapters in this ook bring o light fssees of jusuce either as cratcad m
sehieving just oulcomes o city-making processes of a6 a fundamenial aspect for
shifting existing naratives and paradigms. Planning for and shaping fairer, mose
pecessible. and well-balanced urban environments have & strong conneciion (o sey-
eral sustainable development goald, incloding equity, biodiversity conservation,
building resilience through climate change adapratioa, snd providing everyone with
health amd well-being through social, technological, and environmental improve-
mients. Thiss, most urban imaginasies intersect with one another. A restlient city s
oz that prepares for and can cope with current and futore shocks. A just city seeks
redistribation, mullispecics recognition and participation, and the Acousishing of all
life through self-expression and self-determination on a shared comman planet,

1.4.2  Trade-Offs andior Synergies

This book has presemted inaginaries of sustninable cities ranging from those asaoci-
wled with resilient cities o low-cagbon circular cities. green and regenerative cities,
those related to healthy cities. and everything in between. That said, somew
unintentionally. meardy all chaplers bave addressed tse differemt wavs that cities
need to sdapd 1o climate change, and 10 some ways, this has become a common
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theme, There is aleo a strong overlap in the solutions and goals, with some solutions
pppearing across searly all the inaginarcies, such as nuture-based solwtions (inoo-
pocating urban Forests, waterways, and wiban pasks). There bave also been some
thetres that mosd, 86 ot all, bnaginaries have touched on. For examgle, the issee of
equity amd faimess is 4 common theose. as 15 the issue of human health, To some
extent, this is unsurprisiog, given thal most imaginaries have dealt with attempts (o
improve covieommental outcomes, as they are recognised a5 an cssential aspect of
Buzalth and well-being.

Inherent im this, although it can sometimes be a false dichotony, 15 o rade-off
between human meeds and the needs of other species amd coosystens, When this
trade-oft is present, human peeds and eoviconmental needs need w0 be balanced,
wliicls has infrequenily been the case up io the present—ad the veselts of this
imbalance are now clear. Indeed, the Foresight. Besearch and Innovation team of
ARUP, & large mulunazonal consulting finm providing o range of services for the
built environment. developed four plansible scenanos (ARUP 1023 that exploge
this trade-off and the delicate balasee that peeds wo e found. Their seenarios higl-
light this powerfully, showing that the only viable path forward is 1o God this
balance.

We also note that whilst balance 15 necessary, wade-offs are sometimes inevita-
ble, wnd therefore eoccasionally the mecds of some will have to be sacnficed,
Hwever. the needs that are saceifieed should be at first non-cssential needs: in other
weprids, wie slwould sirive o attend o the needs of as many as possible (humaen and
nonhomien i—specifically, those peeds that help us and other life forms lead a
healthy, fulfilled, and good Life, mol the needs that enable destuction, consummption,
and displacement. This s the basis of the new goal set out in Donghnue Economics
{Baworth 2007 to stay within the safe and just space for humanity as defined
through an ecological ceiling (nive dimensions) and a social foundation (12 dimen-
stons o which is also closely aligned with the nodion of missiong-onented imovation,

Along o simular vein, we note that the missions-oriented approsch lemds W
peguire stromg foces frem govermments and the commmnity. This means that, al beasty
in the shoa te medivng teem, there is lmited bandwidth 1o achieve all the imaginar-
e that we have presemtsd unless addressed collaboratively @iml bolistically. There
simply asn't sufficient funding and heman cagatal o allow all the misskons o b
widdressed simultanesusly, and therefore there is & need to better enpage and find a
mioge unifying mission process that beings all the visions owtlined i this book oo
& single cobherent while or sequenced according to somse agreed bevel of impomance,
The eowroent theme of climate adaptation and mitigation is a strong contender o
& imisaion that brings together all the imaginaries inthe book, Thi said, we also note
that diversity and plurcality of imsaginations (heve interma of urban imaginaries} and
the diversity of tyose wvolved in coeating them is what will help us achieve the joint
mission of resilient. healihy, just and segenerative urban futires. Sech tensions
have been explored by Sharp et al. {2024) who mote that te differem framangs at
the seme tme ensble pathways and collaborations, whilst ot the same tme obscur-
ing other possibilities. Similarly, they note that & diversity in vislons generates 'pro-
ductive exchange between disconmected discourses and sheds light on possible
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blind spots” (Sharp et al. 2024, po 130 This creative wenshon bevween the diversity of
contribwions and the need Tor coberence and priovitisation peeds o be nurured and
carcfully mavigated,

Fimally, unother common tseme is the recognilion that w ackieve the imaginarnics
peesented, there needs o be the creation of a diffesent type of govemance and
decision-imaking system—aone that hamesses the increasingly powerful and abigui-
tons digital platforms available for data collection, analysis, visualisation, commis-
nication, and cogasement,

L5 A Mission for Achieving Sustainable Development Goals
in Cities

The kig question addressed through the imaginanes in this book is: how can we
alagn our ciies, and by extension owr socicties, o omeet the needs of the funere?
Eleven bold and ambilions urban imaginaries have been presented thar streacls oo
imaginsion for what is possible whilst drawing oo the Loest available science.
While they provide a diversity and mosaic of iMerdisciplinary solutions. kieas, and
e ddigm shiftd. they also peovide o window anto what the futuee of citkes may look
like, albeit here framed in the contest of Australian cities and perspectives, Dealing
with the gramd challenges that have been presented 5 nod opticnal, bul & necessiny,
g0 il s advisable that policymakers in governoment, industry, and the broader conm-
mokmnity ke notice,

Acmiajor chalkenge that this book highlights is the necd o rethink exisiing ways
of organising and governing our cities, and muny of the chaptlers propose or identify
experimental actions. As Mazsucato (200E) also notes, progressing with missions
requires the advancement of both basic rescarch and innovations, as well as novel
ways of combiniig existing innovations with eacl other (pp. 66, 743 From the
sustanshility-transitions [herae, in the same vean, it i proposed that wansfoemas-
tive change requires disnuptive and conforming imeovations that challenge the statos
guor in wavy of thinking. ovganising. doing, and knowing (Franteeskaki and Bush
2021; Loorbach et al. 2017y, In Table 1.1, we list. by cliapter, proposed experimen-
tal pathways that can sdvance a trensformative agenda Toe future cities. Citing
Mazzucato (2020, po 105, 'Today's missions need o be nested on top of resilient
systems asd social and physical infrastuciuse’ . As the coneibations to this book
nofe {again, Fable 1.13, the necded transformations for creating Tutere sustainable
urhban systems tirpet ways of organising, ksowing, awd doing. The proposed expert-
mieialions amd imterconsected mrovations are mostly inthe areas of govemance,
planmng. and knowledge. This 15 ome of our corcleding messages for planning,
poverning, amd managing funere citics: embrace new ways of thinking: develop new
integrabive, svstems-onienied, and transfomative wicys of organising and doing { link-
ing tactical to steategic planning b asd reform where we spurce our koowledge fo
future-oriented plunning.
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Tahbe 1.1 Proposed irmnsfoemative shifls and expenmentations frem ihas book's comnbutions w
achicye o iransfoomative mission for futane cities m Aasiadio

Chapter | Proposed shifis and expenmentations

i SRl e an adaptive and anticipatory mode of urban Giwernance
grvernance that takes a sysicns-thankmg approach thal ERpenimenation
recognises uncertinties and Oppomunmes = Tramslienmng ways of
ShifL eo wolution:onended thinking theongh an adaptive, arganising
ingzgratve, and resilience-oneneed urhan- plasaing = Transtormaing ways of
| paradigrn | hanking,

1 ShifL eo o mlti-seale urban water governance paradigm Giwernance
that embeds resilience and waler-nsitive spproaches cRpenmealion

- Transfnrmang wavs of
| | rganizing and dang

4 Shift g0 understanding and destgning climale mnevatisins Knowladge
by aken considenng the temporal effects and scales mihe | expenmendatian
cantext af climale change = Transformang ways of

knocwrmg and deing

3 Shifl s micrconnecied systems thinking for ransfoaming . | Infrastroctuse
urhan infrastruciures sowards fowe.corbon ar net-zeno SEpEnEmntian

= Transfornzing ways i
doeng

f Shift o a whale system thenkng appeoach so chan Palicy expenmentation
innovations for circubar economics in cities Tooasing on = Tramsfornzing ways i
pedicy. pracioee. and imfrassruciures arganising and diing

T Shifl s funare-coemed plannmg by hreging evidence Plannng cxperimeniaton
mcroes seciors nd ofjectives for greemng greyfield = Transfornaing ways
precincis dieeng

3 Shifl so srengiherang people. namre, and place relanees i | Governance
cities hy abipnang planning. knowbedee streams, and experimendalian
inciasive govemance = Transtornuing ways

| | organising

Q@ Shift to new approaches for understending, experiencing, Kneadedge

and knowing nivture i cibes theough a mukispecies lens CEpEnmentatian
~ Transfoomming ways of

. hrrwing and domy
1] ShifL e collabormine governance for knowledge and Giwernance
inmavation syslems o be in synergy swarcs urban EXETmE o
transfoamationg = TransErrmming ways of
arganizing and doing
I Shifl eo policy innevatien thinking and feemuokating for Polecy expenimentation
enahling and sussmning experimeniabon = Transbnrmang ways of
arganizing and diving
iz ShifL e polycentne arhan planning o enable octive lvieg | Planning experimentation
&% a crass-cuning way for urhan planndng (form, place- = TramsEromang ways of
making, and pepple-place conpecions} dng

Fimally, across all the urban imaginaries i this book, there is a cull for rethinking
the current parsdigm and culwee of urban planning and development: nested within
the beoader call for new systems of city governapce. 'While we have often escaped
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Fig. 1.2 Eey arenas af
applied research and
innevabien capable af
missiom-<rtical ransitims
for fwenly=firstcentary
CHiEs

with poor practices i the past. from a social gesd perspective, the now-mounting
problens and concerns demand a new paradigory—a pew kind of city paradigm.

Mew paradigms, such as the New Urban Agenda. have been proposed, although
it s alarming that there has been very litle progoess (Unived Nations 20200,
Achieving this tvpe of ambiticus change, & already noted. requires a complete
rethink abowt ‘how we do cities”. What could owr cities look Like i we chose
comprehersively address cumrent challenges? This book is not able to felly ferme-
late what a futwre city should ook Lke, bar it outlines key preces of the puzele.
Futting that puzzle together, and developing the final pieces of the puszle. we arguc,
requires missicn-oncoted innevations.

1.5.1 Three Urban Innovation Arenas for Focusing
Our Efforts

Takbng a helicopter view on the challenge of future clity-making sugeests that them
are three principal arenas where applied research and innovation need to be focwsed
as illustrated by contrbutions o this beek, They we skewched in Fig. 1.2, Each of
the research arenas has been exploged in this boolk.

Arvena L. Leveraging Smart Technology  The first urban mimsovation arcna involves
taking advantage of the muoltiple techrological advances occurring i what Batry
(HOLED lsas termed the fifth long wave of global innevation i infermation wechnol-
cegy ansd digitalisation—the o phiel ransiion. Central o this transition is high-speed
broadband communicastions delivering telepresence. the Internet 2ol bs 10T incled-
ing syichronous oollaboration platforms, an increasing aray of sensing sysiems
broth prowmid-amd-satellite-based contributing o big dats and associated Al systems,
and digital infrastructure platforms enabling interoperabatity of data and analviics
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and sssembling o more rapid evidence base for urban decizion-mmoking. This new
techiology has the potential toe overcome a key problem i urban governasee, st
ia, the difficulty in ebserving, monitorng, and evaluating the impacts of inlerven-
tions (the city is large, complex, asd dynamic ). This has the potential 1o make ueban
planning and governance evidenee-based in o way it has rarely been in the past,
Several chapiers illustrave application of important new digitall pathways iChaps, 3,
57,10 13),

Avena XA Just and Green Transitbon

The secomd arcna involves engagement with the sixth long wave of global ouoys-
tion associated with delivering sustainable developrent (Hargroves and Smith
2008 b—a just and green rraearton focused o sestainable urban developosent tsa
14 Lowr-carbon, resilient, natwre-based, and bealihy (Chapa. 2-11). This transiton 15
multi-secioral (buildings, wansport. utilities. manufaciunng. domestic ) and mualii-
scale (household-peecincl-city-region) and operabes o grecn eConnmy principles,
for example. cucular econdamy, regenceitive develspment—an even greater chal-
lenge for applied research than sustanable development §Cirander 20005, Newion
et al. 20022),

The challenge before ss {as outlined in Chap, [0} is exploging the potentizl for
increased istegration and an accelerated convergesce botween felds of research
assoctatedt with digitalisation and sustainable wrban development. The challenges
cre foemidable but reed vo be ariculsted & a focos for & mission-oriented sesponse,
COECTH 202 35 15 the first global organisation 1o begin pursuing this goal. Comvergence
reacarch has been adentified as a fundamental undeslying principbe of scientific
progress that assembdes and integrates all relevan capabilities 1o answer conempo-
rary gramd challenges (Bainbridge and Boce 20065, It is o critical wena For applied
research central 10 a mach-necded accelerated transition to smart and sustainable
urban development,

Avena 3. Paradigm Shift in City Planning and Development
The third bneevation arena iwvolves raoeforanag cify goveronte and Tnstuions
tor enahle smart sustainable cibes. As outhned in Chap, 2, the engine that draves
changes in the city 5 govermance and deciston-making. As also outlined throaghous
thi chaplers in this book, these decisions includes how o scommmodste growth in
poprilation throwgh urban devebopient, policy, and planning decisions in relation to
transport systems, decisions aboul bow o source encrgy for the city, bow e creals
e alfordable and accessible howsing systems, o how 1o suppoit mabne i cites.
It s tecognised that i support citbes that are moee ikely o achieve all sustainable
development goals, there is a peed 1w change the decizion-making paradigm U
suppons ity governance and urban development A key focus in the pandiom
needs o be how to suppon ‘the commons' (Le. shared community resowrces. cual-
ture;, and insttetions ) and social pood, in o planmng ad decision context tat s
commonly dominaied by Gnancial and development prigritics.

T cheange the city, therefore, these is 4 meed o reform city gevermance and aseo-
ciated institutions. To schieve the visions outlined in cach of the chapters, as per
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Table 1.1, a range of such reforms bave been proposed. specifically ways of leaming
e kneswwing {as discussed i Chap. 2 on resilient cities, ag well as described in
Chap, 1] on experimentation), as well as changing the valoes and institetional rules
that provide g basis and comtext for decisbon-making, Given the high levels of socio-
technecal complexity, and need o adapt to local contexis, experimentation 15 war-
canted as o gukde For all types of meforms, iscleding govermnce, knowledge,
infrasouciune., policy, amd planning ¢xXperimentation,

But how do governanee and instiutional reform kappen? The answer tis this is
atll an open guestion as the science and understanding of how reform - happens is
atill evelving. A key crerging concepd in sebation 1o this question s the notion of
‘mainsreaming . As argued by Adams et all (20245, mainstreaming is-a process-
orienbed way of thinking and should be “considesed a swrategy for doing sustainabil-
ity transitions ', imvolving the purposeful and comalative actions of muliple actoes.
It needs 1o consider involving actors in a diverse set of roles, o8 well g the instit-
tional spaces as they evolve, and their various mechanisms. Urban innevation
rescarch and development should have a capacity for neainstreaming. A key mecha-
nism in miinstieaming is the peocess of expenmentation which has heen exploed
in Chags, 11, Chapger 10 further explores the vole of digical innovatioms in the gover-
pance of cities, and o sappont maknsireaming.

1.5.2  An Innovation System to Support an Urban
Transformation Mission

This book has provided critical iputs o help guide an arban transformation mies-
sion for the twenty-first century tear Boah ackmowledges the entical challenges that
humanicy a5 facing with the urgemt envisonmestal and ccological crigis, as well as
the opportenitics and maks presenbed by new echirology. Most of the grand urban
challenges and pressures faced by cites aned their residents in advanced post-
induscrial Western societies are global in nature and are common 1o these identified
in Awsiealia. Motwithstanding, all chapiers i this book ase laggely based on the
Australian context, so the questeon anises, how well is the Australian ineovanon and
covErince sydemn positiened 1o support o mission-acale resporise o the adentified
key challenges?

Untal the release of a draft Natieoal Urban Policy i Bay 2024 (Austealian
Crovernesent 2004, there had becn a gap of 13 vears since its predecessor had been
introduced { Depamment of [nfvastreciune amd Transport 20011, A Lk of continainy
in matienal leadecship inurban policy and settlement planning aimd development s
charactensed the last half century i Awsialin. Libor govermments have Bunched
several mission-scale urban programmes over s perod. The decentralisaton pro-
gramie of tee Wihitlam Labor Governument {1972-1975) targeted specific segronal
cities for Growth Cenre ivestment {Bolleter en al, 20200, as well as provisioning
sewerage Tor the suter subarks of the larger cities and reimvesting i public housing
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constrection. This adminiswation was shoa-lived and the Liberal Government tar
succezded it for the pext decade, by comimon with most conservative governments
in Avstralia, abrogated keadership in this space by pointing o the constitviiongl sole
of state povemmenis b relation w eity development and lond vse planning. [t was
fof until the electeon of the mext federal Labos govermment {Hawke-Keating,
19531994 that the next mission-scake urban programme emerged: Bullding Befter
Cines. Focused on the challenge of ownficld redevelogment. this programme’s
pattners in state and local government i collabogation with the property develop-
mient and constiuction sector developed a new model capable of seccessful imple-
micntation snd replicadion inall major cites of Awstralia (Newton and Thomson
200 Ty, continuing to the present with ncremental enbanoements (o sustainabilivy
perfermance. The City Deals progeaminge institated i 20146 by the Liberal {Tambull-
Mogrisen) government became an irmported LR initiative that has been widely crin-
ciged as "ad hoce' and lacking in an overarching urban policy strategy {Buron and
Miclolls 2009 and mot supported by the incoming Albanese Labor government in
2022 Ower the past decade these have been persistent calls for a national vision and
plan for Auvstralia’s fubure sertlenwent system sech as that revealed in the Federal
Tsguiry into the Avstralin government's role in the developmient of cities Sulding
Ui e Meving Cher. This report identified twin mission-scale challenges: creating
both sustainable densification programimes for the majoe cities and effeciive decen-
tralization programmes targeting regional cities | Commonwealth of Australia 200155,
Early reviews of the deaft Matbomal Urban Policy bave highlighted key weaknesses,
Apant frem it adentifying fve high-level goals (liveable, equitable, prodsceive, sus-
taimisble, resthient) and six principles necessary for sweccessful city planning,
Freestomse and Webh (2024, p. 1 considered “there are moe specifics i the matkonal
objectives, challenges and possible responses ... on how te desired wrban transfog-
madion will be achieved m practice’.

It was also in 2023 that the federal government updated ies 2005 Natbopa] Science
and Research Priovities (Avstralion Governanent 2023}, which should desirably
miesh with its pational urbas policies, also seeking 10 be innovative and evidence
based. [ Aunstralia, urban research and innovateon is reliant on comparatively nar-
pow sources of fending and resowcing provided by key federal agencies sueh as
Cooperative Bescarch Centres {CRCR) and the Australian Besearch Council (ARC),
Establizshed in 19, CRCs age @ uniguee model of large, melti-year applied research
initiatives suppodting dustry—goveimment—research collaborations (Mewton et al,
2000, Industry increasingly diciages the agenda of research peojects in CRCs,
although such proqects end woaim for o mix of cooromic and secial cutcomes and
@ often aligned with Mational Priorities. svhach currently back any bailt environ-
ment disective, Two of the chapters in this book present urban innovation thar las
ciperged froan CHRCs, that i< the Water Sengitive Citbes CRC (Chag. 3} and the Low
Carbon Living CRC (Chap. 5). However, from an wrban wansformation mission
perspective, it could be said that CRCs tend o focas on sectogal problems that imit
the apportwsities for systemas-orbented innovation needed for citv-scale impact. This
mzans that, for CRC: o become a switable home for an urbas ransformation
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mission, ey would peed o expand their scope, level and dusation of fonding
ibevond the tvpical 7 years), and model of governance.

Reseasch funded through the ARC, on the other hand, provides funding for a
wide spread of smaller scabe reseasch on o case-by-case basis. Depending on the
scheme. projects are either indesiry-led {Linkage) of academic-led (Dhscovery),
This shorter-term and smaller-scale focus means that it again is not the appropeiate
miechanism for supporiing an urban transfomtion mission. Furthermore, ARC
projocis tend o be mose namowly taegeted. discipline-onented, and bsed on acs-
demtic credentials, thus often lacking a necessary wransdisciplinary appeoach, and
tendding to be less applicd than s required for an wrban transformationg missio,
Recenn media coverage also highlights several problematic issues with thse ARC
Funding, including i polidcisaton, ot covering the full coses of university research
i let alone for the apgplications ), the complesity of the application process, and inad-
caguate evaluation metrees and proceses (Messape 2004, MceCarthy 2023,

A sean of international programines in thess areas suggeats thit it 18 necessany W
look 0 the Buropean Union fod leadership ond o bluepring for o missbon-scale
pesearch, inmevation, and bnplementation peogramme capable of delivening mose
sustainable urban development at scale. Horizen Earepe is ssch a programime
{Evropean Pafiament 20230 A successor 1o previows Horizon 2020 and caglier
Framewnk Programs extemading back 30 vears |Buropean Commission 2005), it
peovides significant levels of Apancial support (cwmently 95 billion eusos) and con-
tinuity For research innovation and collaboration wseguilled in Australia, Henzon
Europe {M21-2027) explicitly targets mission-scale anifiatives that have boen
atrongly influcaced by the research and writings of Professor Maviana Mazmcaio
whee likewise stirmulated the ideas behind this beok. Two of the five mission-scale
programmes targeted in Horkzon Burope in additgon w0 cancer, oceans, and sl o
climate and caties. These require the twin transitions of clirnate change mitigation,
sdapration, and sesilience and the digital innovations uederpinning sman cibies of
the Tutwre with a capacity 1o achieve climate peutrality. These are two of the thres
mission-seale arenas of applied sesearch and insovation identified by contributors w
this baok (again. see Fig. 1.2, The third isvolves a paradigos shift in ciy planning
wistd developreent processes, largely focussed on pew systems of governance capu-
bl of realising the six key planning principles cutlined in the 3024 MNational Urban
Policy. Togeiter they can deliver the scale of step change transfoemative oivyvs-
tions necessary for delivering sustainable urban developrsent this century,

MNoeteworthy, from the perspective of this ook, one of the missions supported
Husrizon Fusope is the “Climate-newteat and Smart Cities” mission (Beretia and
Biacchi 2023, As part of this mdssion, 10 Ewropean cities were sebected to beoomse
climate-newtral by 2030, highlighting bold and ambitious, ver widely suppoeried
innovation missions thot bob isdestry and scademia can collaborate on. The focus
on tangible outcomes, embedded in legislative requirements throwgl climate City
Contracts thor are co-crented with lecal stakeholders and citizens, and a feces on
place-hased experimentation and innevation hubs serve as exarmples of the scale and
ayarcimie focws sat i reguired.
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The ediors of this book argue that this tepe of ambitiows and compeebiensive
missiod, conpected i binding fashion imo civil society and business, wsowe e
seen i the EUY, s needed e Austealia, and indeed globally, to help achieve the cities
of the fumire that are sesilient, climate-newtral, elimate-adapied, nature-based,
regenerative, smart, sustainable, and bealthy. If we can achieve this, the future for
homanity looks every bit 20 moch beighter,
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Chapter 2 ®
A New Paradigm for Resilient Urban =T
Infrastructure Planning: Game-Changing
Interventions, Tipping Points,

and Capacities

Magnus Mogha, Bussell M. Wise, and Seona Melarg

Absiract What infrastmuciure do Auvstralian ciges seed over the next century?
Planning tor, delivering., and mantaining infrastrocture thar s wswally long-lwyed
and expensive in @ rapldiy changing environment s difficult, Complexity @l wscer-
faimtics are at play, with potentially serions comsequences o be considered.
Specifically, cument infrastmucture-invesemeent risks are wol fit for purpese and
et ld Gadl wo mezet the rapidly evolving needs of commuanities and economic activi-
ties. This may create bock-in sitwarions thar are difficult 1o adapt woor reverse; they
therefore, close down oppertunities for the ransformotion needed o edoce gys-
temic risks. In this chapter, we argue that the key 1o cities” resilience lies in the
people and osganisations having capacity, competencies, and governance fog gys-
temie interventiogs based on adaplive leaming and decision-making. We outline a
micthod For clanging the planning of dinfrastructure o meet wigend urban challenges,
such as climate change, rapkld techislogical change, amd pandemics. This is based
o i mission-eqiented programme of innovation that guides, underpins, and sep-
poets pirclusive and robust infrastrecture decisions: Finally, we introduce principles
that can tigper a st of Hpping podnts that can promote necessary shifls inoinfra-
stmacture planning, policies. and practices that encpurage rore resikient, sustainable
andd equitable cutoomes.

Keywords Social-ecological systems - Urban wansformation - Foresight -
Addaptive Governbnee - Infrastruciore resilicnce
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2.1 Intreduction

Wi live in a tme of uncertaindy and large-scale shocks and stresses, sometimes
referred to as the Antheopocene (Steffen et al. 2060155 The increasing economic costs
of climate change are very significant in Australia (Deloitte Access Economics
2021y, From a human perspective, this new epoch i characterised by complex and
cverlapping dymamics and processes of both nutural amd honan-made systems; fo
example, climate change, technological innovation, economic boom-bust cveles,
matiral disasters, pandemics, resowce depletion. and an iereasingly wnstable global
prodecton syvsterm. Specifically, the charscteristies of the Anthropocene {Table 2.1
mean that we need 10 recognise rapid, luge-scale, and uncemain dvnamics, shocks,
and sfresses. which are now complicating prevailing infrastructune planming. deliv-
cry, and maintenince decisions thiat are crticul for creating desirable future cities
i Infrastructuse Australia 202 | The Besilicnce Shift 2022 To do-this reqarires a new
approsch o decision-making.

This chapter outlines a misswons-based mmovation strategy o “bueld ol
fude resalivace by shifting thie decision-making pavadigm and governances ' We first
peovide a description of key terms and o concepualisation of infrastnuciune resil-
ienee, This is followed by o section discusaing the current paradigm for planning
infrastuciure. and the case fer g shift based oo missions-eriented innovation.
Flmally, we describe three game-changing interventions that promole resilient infra-
atruciure planning,.

2.2 Conceptualising Resilient Infrastructure

T baidd the foundation of a new decision-making paradigm for planping resilient
anfrasmmuctire, we st meed bo define the terms and elarity the Linguage we use,
Theretore, we bere defime whal we mean by infrastaciure, resilient infrastructure,
andd outkine the key shocks and sresses thal warrant this paradigin shifi

221 What Is Infrastructure ?

An bmportant eatodogical question, which s sometimes ignoced, is "What do we
mizan by infrastrocture?” We consider infrastruciune to comprise built, natwral. and
social Torms of infrasrecmre, Budlf infrasirneiore poovides the plvsical and tvpi-
cally engineered backbones of our cities, peoviding critical services incloding water,
ciergy, rosds runsport. hodsing, waste manageient, telecommunications, and
food. Thes infrastmucture is often extremely long-lasting, with decisions made now
likely o bave impacts for decades, or possibly centuries, o come. Nateral (nfra-
stracthire, often refesred 10 as blue-green infrastrociuse. inclodes green speces,
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of systemic nszks and inhibis mizks ani costs send o he undesesticnated | (20215
extrupodation from the pass 1o the hy all decison-mskers due 1o the |
future inkerent uncemainties about the
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experiencing shocks und siresses these comes with addibonal
This capacity ofien hides the managemnen costs, whenzas the benefiis
imherent (generally unknown and {such s avosded costs) are delayed,
uapredictable b imils o these uncerain., and imtangeble, and therefore
capaciiies. at which point a system | heaaly discounted by prevailing
wreversibly crosses athreshold or | economicovaluation approaches and the
HppEng pRind ime g mew siale shoet 4erm econcmic mcemtives faced by

dlecasion-makers

jcanicnued |
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Tohbe 2.1 conunued)
Drecision-meking dilemma in the Challenges te ussessment and

Anthropace ne decision-making Eeferences
The magnatuele of the changes 1o Thiz creales new lensons, trmde-offs, FCannell et ol
pataral, agricubiural, and bueli i podeniial conflics as values and | 21RE N,

envizomments. and the catastrophee | prioegies need i be revisited, eliceed, | Maidernman
mmpacts of disasters ure driving e rensgolisted. These sibnations then . | of al. {3122

unavaidubbe re-evaluations af nezd 1o be reflecied m updased policies
preferences. priccigies, and valoes | mnd regolations, whach i tum requare
of mdrviduats, commmunities. anficipatiory compelencees and aduptive

govermments, and basinesses. and | gevernance that enable inclusive
are challenging the feaxibiliny of provesses af canmually elictting and
many exising mgansations ani deliberiting about changing values, and
wovermments” podicy. planmng. and | mechanisms for sccommsodaiing these
mvesiment ohjoctives new values in policy, regulations,

| legizlatiom, and managensen

walcrways, coosysiems | Newion e1 al. 2020 Percira and Bard 2022, and the broad
family of nature-based solutions (Raymiond et al. 2007} that provide a broad set of
social and physical functions 1o support citics, Soclel infrasfracinre includes social
acrvices, netwoiks of actors, relivionships, places for social inleraction, and human
and sockal capital (Cuhall 20000, [t s genecally the cose that these forms of infra-
stuciure, when present, are highly interdependent i form and function. Therefore,
inwesting in and masaging urban infrastocture for resslience volves contending
with interconmecied setx of challenges, oy discussed in Maoglu et al, (2021,

2.2.2 What Is Resilient Infrasiruciure?

The Anthropocens i3 an era dominaied by the environmenial impacts caused by
homan acivity. In this context, an impostant question i, “What do we mean by
reatlient infrastrecture?” To answer this guestion. we necd o consider that decisaons
abowt whese we ivest and build infrastoctire today will have an impact Far into the
future. and therefore it would be neglizent ot e kive a long-tenm foous, Therefore,
current infrastrecture decizions should factor in futere uncertain possihilities
wiavs Ehat support cities 1o peeform well ot the futere, Simelzecousty. these deci-
sions should provect and support homan populations, given thar they need to thrive,
ensure they collectively limit pressures on Earth's life-supporting systems (o withan
safe levels, and be able o reduce and sccommodate (resist or adape (o) large and
uncertain shocks and sresses.

The guestion alsout resilience also raises the issue abour what type of systems we
wre dealing with. As we ave moved into e Antropocene, human impacts on pla-
etary systems ab both g bocal and global scale mean that all decisions geed 1o con-
abder buman systems within a wider context of ecobogical svstems, Therefon:, we
consicer the termm “resilience’ in a way thal draws on socio-ecolegical systems
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theory | Walker 20200, which describes resilien systens propentics of providing the
ahiliny 1o bowsee back Trom disturbance or slock. as well ag the capacity Lo reores-
nise and change o that the sysiem maintains i key feamres and propentics. This,
while resiliesee s neither @ positive nor a negative term, we believe that when it is
applicd in association with cities, it takes on a nocmative propemy that is associated
with cities being the primary human hobitat. Drawing on previows stadies: of the
micanking of a resilient city {Meerow et al 2006; Boschett et al, 2007 Moglia et al.
2008, 2021}, we adops the follewing defindtion,

A resaliem city is a ony that can eguiinbly meet the needs and desires of s inhabanis and
vissims imoe uncernin and sky futares, and thot alloegs iself and 51 mhabidanis (pemanenm
o temnpoaary | e be geod geaghbours and custodians of the land and ecos ystems apoe which
they are located and depend, along with thase surroumding 0. as well as Eanh's lide-

SUPPOMILE SYSIEMS.

For the purposcs of this book, then, urban resilicnoe 15 normative and adaociaied
with the inclasive and shared vision of & desired beter-off configuragion thal does
oot evodde the mlesent amd surrowsding environmental wnd socil foundaions,

2.2.3 What Are the Key Shocks and Stresses?

Besilience can be general (to any shock of stiess) o specilic (e a specitic shock o
stress), Building on exploniory scenarios of the futdre of several Australian cities,
Moglia and colleagees identified severi] wibin nega-challenges (Moglia et al,
2008) than incheded climate change, popukaton growlh, wehnologkcal distuption,
asd natural disasters such as drought asd beshfines. I selaed swdies, pandemics
wiere alao sased as perhaps one of the greatest challenges for cities {Newiton and
Drlpcety 2004 BMogha e al. 20095 Resilience also peeds to be found in the contexe
of the cascading impacts of hazards, such as those U Pollowed in the wake of
Australia’s 2009/ 3020 Black Summes bushfires { Kemter e1al, 20215 However, it is
sugoested by many that specific resilicnee 1o high-risk challenges is the pricrity i
the shor tenm. and that general resilience woother types of shocks is imponant, but
nol 48 urgent of just oo hard o realise. “Low-hanging frui’ s the erm ofien wsed
for these incremental guick wins that build specific resilience. Ofen-stated exany-
ples of ‘low-hanging Truit” that builds specific resilience are “early warning sys-
tems |, "eapalbility-building ciercises’. and ‘maimenance of buildings or roads'. This
perspective and strategic priocitisation, it is argued, ensuees tasgeted inlerventions o
schieve specific resilience that bays time to imgplement the less angible wnd often
mioge dilficult inerventions veguired for geneeal resilience. Concens raised about
this Hne of argument are that these "low-hanging fruits” are used as displacensent
activities by vested intcrests in the status que o that these peinforce maladaptive
practices which ncrease exposure and voloerabilicies o Aowre  climate risks
(Schipper 2020,
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2.3 The Need for a New Paradigm in Planning
for Resilient Infrastructure

Here we argee that the current paradigon for planning infeasiructure in Australia is
peoblematie and lesds o highly nsky decasions and highly svulnerable societl out-
comwes, Therefore, there is o need for a paradign shift, altheugh we ackonowledge
that this shifl reguires considerable innovation for i to be sealised.

231 Current Paradigm jor Planning Infrastricture
in Anestralia

Currently, the predemanint ways thal infrastrecture decisions are made in Australia
do mol conskder resilience, uncemaingy, large-scale or fransformative change, o
complesity, and these omissions come at a high cost CInfrasiruciune Awstralia 20201 5,
Infrastreciure Awstralio (2008} bas sugeesiod that a sew set of principles be aged w
help decision-makers scoount for these factors, However, infrastrucure invesument
decisions globally continee to be made predominantly on limited and optimistic
projections of the future, the evaluation of an insufficient varety of options, and
both non-transparent ond  gquesticnable  asswmptions (Matwonal  Infrastmictase
Commmission 2020 Crosa et al, 2021 Current decision-nuking may lemd isell well
focHitising costs of profits in highly regulated and controlbed envirenments wheese
the dymamics of the systems are ksown and can be assumed (o reiain stable anbo te
future. Hosvever, in situstions of large and uncedain change and complaxity, and
wihere the stakes are high (e, where consegquences of social, economic, or coviromn-
mientzl impacts are potentially catasmophac), this s problematic for two main
Foasls.

Firat, it 15 fskey if the futore twms out very diffesently o whiat was ‘expected” and
planned for, such as o the case of highly uncertain, “unprecedentad’ catastrophic
evenls, which tend 1o be igonored in decision-making processes based on expecied
nel present viloes. Second, i some poinl, the segatve “external” (mon-market)
effects of such decisions {eg. eavironmental degradation. nequality, declining
mental health) aceumulate—such & in the cases of climate change und biodiversiey
loss—threatening the stability of entire social and ecomomic svatens,

This indicates thot pew thinking asd practices in ifrastiseione decision-making
are recuired, wath panicular focus on inberpersonal, learning. and adaptive compe-
penckes, including systems thinkoig, Yet it is kpown from our expenence and the
liberature (Smith and Stirling X000 Stacling 2004, Jorgenson amd Stephens 2021
that changes of practice actoss an indastry, secton, o organisation are difficule, as
they challenge prevailing wavs of thieking, peogle's wentity, decision-making
noeies, aind exising power siaciures. [ other words, the personal stakes of change
are often high for incumbcnt ployers, and thesefore there are sirong ecomomic,
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political, and paychological reasons for them o maingain the sas geo. 5o how can
new competencies und practices be built within organisateons wheee funding Gows
and power dynamics are defined based on an old paradigm?

Wi argue there i3 a need for a paradigm shift o enable new compelencies and
approsaches o survive and ke toof 20 they can transform organdsations and the
wider govemnante syatem o demoenstcably bemefit all. Such a pardizm would pro-
e decizions and owtcomses that are more suited e boilding and enabling people,
communitees, coonomics, and infrasirecture b betes prevenl, cope. respond e,
adapt to, or ransfomm bocal and global changes, and demonsivate strong economic
wind financial peasons for doing o,

2.3.2 The Case for a Shift Based
ot Missions-Rased Tviovaiion

Recognizing that this new way of planning amd investing in infrastruciuee in citbes is
currently for from curtent practice, there is g need for dismpaave innovition o wllow
the shifi in infrastroctuee plinning to occur. In this chapier we propose 'mission-
dipected innovation” as an effective framing and approsch cagable of catal ysing and
enabling coordinated sctions 1w shift prevailing infrastmaciure  decizion-making
competencies andd governasce toowands thew nermative best-practice charactenstics,
Wi ddr this ima way that deaswsd upon lessons from thelr adoption by the Organisation
for Econamic Co-operation and Development (OFS1 2022 and the Evropean Union
i Mazrocate 20091, and from secently published critiques or evaluations of mission-
clirectid bnmovation progranimes {lanssen egal, 20200

Mission-duected bivovation §5 Framed asownd clear targets with societal imgsod-
tance, direction, and community support, and enabled theoush well-resourced colb-
laboration and agreciments across goverumnests, communites, and the private sector.
Undder different guises, this approach has been successiully wnwplemented in o range
of areas, including weleconmunications, space exploration. defence echnology,
gnerpy syatemy, and agriculiore { Klerkx and Bose 20200, a8 well as in the conlext of
varoas ervieommnestal and social-geod challenges (Marzocato 2018 Janswen
et al 2021},

Here, we propose themes and elements based on which missions-based inmova-
tion could catalyse and drive these shifts in decision-making i the baili coviroe-
miEnl. These are proposed as the domidins and approaches to suppon the step changes
away from the current predomanantly technocratic and ecomonuic -conlng approaclss
povands something that is more inclusive of plucal values and diverse knowladae
tvpes (trsditiomn], cxperiential, and scientfc). based on transdisciplinary systems
perspectives that acknowlodge complexity and deep uncestainty, and which have at
their core svstemic changes that can deliver more equitable and sustainable
CHIECHAIEIE S,
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2.4 Game-Changing Interventions That Enable
a Paradigm Shift

Ly this section, we describe elements and thewes of the missions-based innovation
agenda v have argued s seeded o achieve a new paradigm for resilient infrastnae-
ture decision-maoking. This is based on three systemibe and game-changing milerven-
fions that, wlsen implemented strotegically and 10 a coosdinated fashisn, can shafit
the paradigm for planning infrasiructuce resilience m Australia,

241  Imtervention I: Adopt an Adaprive Governance Approach
Jor Managing Cities as Sysiems

This itervention amms Tor imclusive, systemic, and anticipatory decizions and gov-
criance that enable robust, low-regrets owtoomes, consider externalities, amd build
resilience, Such a paradigm shift in decision-making and governance reguires that
decisbo-makers purposcelfully interrogate and dizgnose the conbexts in which they
miske decisions—defined by the inperscting systems of mles, values, and knowledge
{Gorddard et al, 2006 —and 1o sirategically imvest efforts inte shifiing these o cre-
ale environments that more effectively enable the sccomplishment of what 13
required (Le. making the appropeiate decisions) to deliver more resilient snd spes-
tainable infrastructure aod cities.

The spezesl, pervisivensss, eomplexity, impacis, and wscertauties of curment and
future changes to cities and societies, which the scale of hunan activity his acceler-
ated. have also been further enbanced by innovation aceuering ab o Gaster rate than
imagined. From a decision-making pesspective, this poses significant challenges, as
ciklineed in Tabke 2.0, that materialise indemms of impleations for @ oumber ol ancas
(Wise et al. 2022

* Methadology: The current practices, wnds. processes, compeicncies, amd gover-
mance are nel adeguately dealing with uncerainties amd ambiguitics generated
by the speed and complexity of changes and the systemic risks being created as
systems become incrcasingly interconnected: nor with coscading canses and
clfects and unprediciable tpping points and thresholds.

#  Temporal dimensions: Unavosdable tensions and trade-offs exkst between the
lomger lifetimes of infrastructure-related decisions for example, extended lead,
lag, or consequence fmes (as per Stafford-Smith et al. 200 1), These are pasticu-
lagly pertinent relating e built and bBlue-green infeastrocture. selative o the
shomer-term decisions asaociated wath economle and political cycles amd the
haghly dynamic nateral and secial envieonments within which infrastnctane
needs 1o operate.
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¢ Uncenainy s hidden: The liketihoods and outecmes of major hazards are highly
uncertain, but the resulting uncenainty in risk estimates i rarely considered in
asmragments of decisions.

= Mew dynamics and fensions in values: The collective ‘swecesses” which are now
cominonly measured in singular and shosd-teom economic terms in Ausoralia,
crovwd out the opportunity for addressing systemic amd long-temm issues, Valises
are ofien ambigeous and contested, creating decision inertia and inactiod,
Aulditionally, the large-scale changes and impacts of climate change on existing
social, cubtural, anc covieonmestal systems meean that many things cumently val-
ued will be incvitably threatened or lost, which will mecessitate a re-evaluation of
prioritics and policy and management objeciives.

#  Spaadly constrained mandates: The causes and effects of the drivers of change
and impacts on infrastruciure are often outgide the control or mandate of any
single decidion-maker, orgunisation, o jurisdiciion, pecessitating pew  goves-
pance arangements thal enable cross-ergankzatbonanl and cross-junsdictiomal
coordination asd collaboration.

Tis address these issucs aed aver or minimise conflicts and udesirable futeres,
iz meed new ways of thinking, assessing risks amd trade-offs, and making decizions.
T shoet, what lsas worked in the past will mot sdequately sddress the challenges of
the futuge.

To better adidsess these ssoes, it s sugsesed that o significant compoeent of
decision-nuaking is based on reframing existing decision contexts thal cusrently pre-
venl decision-makess from elfectvely consadering and acting on the systemae risks
o b communities and infrastracoere, This reframimg vequires individoals and
organisations o avest efons into diagrosing and reforming the prevailing socicuil
and orpanisational valves (such as goals, objectives, and key perfonmance indica-
toes), rules (such as practices. policies. and segulatins), and knowledge. Without
such reframing, they canmol credibly, begally, and lepitionarely adopt the adaplive
decisbon-making cycle (Fig, 2. 1a) peeded 16 tackle systemic nsks and build sesal-
fence (Grorddard et al. 2006). Examples of what these changes in values, moles, and
Encwledge {Fig, 2015 might iwolve are provided in Box 2.1, Such changes aee nod
teivial, especially il initiated or driven boem-ug by employees who are already
averwhelmed trving to mect business-as-usual priogites. who have Llmied tme,
competencies, and resources, and who are highly constraised by Grganizational
pedicies anad processzes. This challenge highlights the imiportant soles that leaders of
cganisations (who may also need (o cnhance their competencies t mecd o cncate the
authodising and enabling environments for eniployees to die things differently w
tackle systemic risks.

Figure 2 la shows an adapive learning and decision-making ovele—based on
stakeholder engagerment. ongoing moniiering and evaluadion, and sysiems undes-
stneling—ahai is,

Futures-ornented and anticipatory: that is, the best practice is to anticigade emerg-
ing igsues before they become o slgnificam problenn (Moglia et al. 2008 This
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Fig. L1 Adagive bearning and decisson-nuking opche (@) aperaing and embedded within the
enCictil syslems of yalues, rudes, and knowledge (h) that constmin and enahle the types of deci-
sinns that cam he legitimaely, legally, amlior credibly made

relates 10 the sequence of steps o anticipate emerging problems. leading to the
development of solulions,

Bused on an adapration pathwavs approach, whereby consideration of comples-
ity b5 acknoaw ledged by “integrutnng increnwental actions i proximale causes with
the trans Formative aspects of societal change” (Wise et al, 2004, This nelates 1o the
sogueence of steps: decisions for which owtcomes are monbtored, evidluated. and
lzarnied frodm, and solwlions ane adapied based on incremental and emerging insighis.

Box 2.1 Shifting the Declsion Contexts te Enable *Resilience-Oriented
Ih-dglnl-!ﬂ_lkil

The series of catastrophic disasters in Australia over the Bast decade—drought,
bushfises. floods, and COVID—Including the risk of cascading hazards
i Kemter et al. 2021) and associated fast-growing economic costs {Deloine
Access Economics 2021, have highlighted the urgency of raising the priogty
of social and environmental considerations in investment and management
decisions. High-performing and resilient communities and economies require
human, social, amd ecosystem capacities that enable. effective coping and
adaptability in the face of lurge-scale global changes. To achicve this requires.
more than just ‘inchsding’ measures (Le. monetising) of these non-market
valoes in risk end business-case (cost—benelit) assessnents. ']11.:! ramifications
of meaningfully foctoring mon-market (non-monetisabbe) TFactors such s
social and natural capital into decision-making are significant and reguine fun-
damental clinges w jurisdictional, market. and organizational meles {policies,
regulations, standards, legislation) that incentivise, constrain, or enable more
plurslistic and u'nnsdﬂtiplj.nnry wivs for ‘decizion-makers to think alout,
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mgaste, and secount for stakeholders” diverse valoes. This also peguires
becadening e kinds of knowledge currently priositised or consitberad legin-
mate in decision processes (e, broaden from predominantdy technocratic,
managerial, and scientific knowledge to inclede raditional. relational. and
experiemnel knowledge. and to promote the adoption of plural methodologies
and heterodox approaches o scientific disciplines). Fundamental 1o the effec-
tivencss of all of these is fhat all decision-making processes s reguirgd o
inclasively and reflexively sorface amd deliberate about value priorities and
vilue tenskons so that priorities and objectives and nsk-transfer and shanng
arrangements amongst diverse actors and inerests can be renepotized 1o be
more compatible with o radically transforming world (Bechimann et al,
2022y, As identified by Crosweller snd Techakers (2021, p, 203, this broad-
ciiing of knowledge also peedy 10 nwve gwiy from o focus on individusligie
responses and shift instead towards an Cethic of cosgrassion sepported By o
relationd Teaderdlap franework et giddes thelr restltence polley adwice and
decizisi-rmaking .

242 Intervention 2: Build Competencies and Capacities That
Promote Resilient Infrastructure

This intervention aims al enabling different ways of thinking about and acting
achieve resilient urban environments. These competencied and capacities sre val-
ues- and relationship-fociesed and ensphasice learning wnd expanding on adaglation
skills seeh s systems and futurne thinking.

We argue that thas is critical to support a new paradigm, and would enhance the
skills, capacines, capabalities, asd competencics GF our fornial and informal leaders,
researchers, risk assessors, and decision-niakers to meaningfully grapple with the
complexities. uncertainties, and ambiguites of repid aml lwge-scale global change
(Wise 2008 Skills ase towls for change, while capacity is the ahbility, tme, and
resources o do something, Together skalls ad capacity are the capabilities or the sct
of resounces or ways of functiening that an organisation needs 1o be able 10 com-
mand {Meharg 20275 When put into action. they relale o guality and consisteney
in actbon (competency). Therefore, competencies are a know-how or praciece Ut
people cultivaie.

Melorg (20200 identified critical decislon-maker or change agent competoncies
for effective systemic change as being good with people. willing to leam. and adap-
tive, Specilic adaptation competencies include systems, fufure, strategic, and criti-
cal thinking: a mormative perspectve {values. principhes, and goals)y; istegration,
ansdd dealmg with ambiguity, Critically, individuals do oot seed 1o have all of these
competencics, but effective imerventions need access v these competencics. Thewse
competencies align with the IPOC"s desirable characteristics of decision-miaking
under uncertanty {Jones ctal. 20045, which include systems thinking: inclesive and

& r; )
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compassionate stakeholder engagement: anticipatory socisl nnevation and adapaive
leaming: and navigating power relationships.

To change the paradigm, decision-makers need 1o have access 1o the tme and
resources peeded o make sestlient infrastueture decisions (capacities b, Specitically,
infrasmuciure planners need

# Btaffing time and competency in systems thinking that allows for.

- Crngaing reffection and strategic conversations that allow assumplions 1o b
challenged, emerging challenges and trends vo be wnderstond, and an aware-
ness of blind apots in thinking, The practices that can be used o achieve this
have been matunng in the febd of fuwres thanking and scenario planning
{Cork el al. 2023},

- Ongeing collaborations across secrors and cormaniny groups that allesy mose
i wider connection and involvement across sectors, and betler policy inte-
gration scross different levels of govemment.

#  Bystems-modelling competencies. deawing on the now-expansive urhan systems
acience toolbox {Batten 2000 Groffowan et al. 2007, Furtado et al. 2009%), This
inclades capacity as well as funding asd tiime 0 use wols like agent-based
modelling, backcasting, scenaio planning, Bayesum beliel networks, systems
optimisation, systems dynamics, integrated asscssment medelling, or synchio-
oowty distributed collibogation to allow for,

- Exploging multiple plausible fure seesarios and their impact on mfrasioac-
ture performance, teir unimteded consequences, ¢l

- Brress-testing the impacts of diffesenn decisions, This is the process of geali-
tatively evitluating pelicy in the context of maltiple pluusible future scenarios,
altempiing 10 avoid choiees that could lead 1o significamly adverse bmpacts
{van Asselt et al. 20040,

#  Sufe operating spaces that albow for experimentastion and walling of new options:

— Comperencies for managing risks i pibos tar are run in @ way thay provides
scalable solutions for cities.
— Funding amd staffing that help man pilots and experiments.

Imgorantly, plimping agencies also require consistency of staffing that allews
them o build a deep understansding and intuition over Gme of very complex issues.
Howeewer, even with the necessary tme and resources, sesilicnl infrastiactune deck-
spons Wil require the cultivation of the change agent competencics, with a panacula
focus on

*  Interpersonal competencies o enable effective working scross domaing, scales,
and culeres. Combining normative competencies would enable the ability o
undertake the necessary inclusive conpissiomate cngagemend fequired o swp-
poel penuine. inchesive, cihical, and compassionate stakehobder engagement. cab-
labsopation. deliberation. und negedistion about complex and contested issues,
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preferences, and priovities. These are eritical featares of leadership and decision-
making that reduce harards, as identified by Crosweller and Techaken (2021)

* Learning competencles, which reguire having the ofientation and skills to leam
indiwidually end collectvely, Given future uncertainties, it is welikely that all
decisions will Be oplimal, so beaming 5 vital for any intervention o ensure teat
the activities are o frack and achiewe the intended aims, Such learning is in lse
with the probe—sense—respond framework of managing complexity | Snowden
ad Boone 2007 and can enable longitudinal assessoent that beilds o foonda-
tion of place-based knowledge, and potentially twms every decision into an
caperiment and pilot {Jain and Roheacher 20225,

*  Transdisciplinary competencles, that i3, learning trough mized-methods eval-
uation approaches: these mitigate the limitatkons of ene approach and allow for
multiple perspectives o be explored. Mixed methods can combine qualitaive
and guantitative data and analysis and inductive and dedwctive processes
( Boagemir et al. 19997 and link of coordinate bettom-up aod top-down approacles
o analysis, funding, wnd governasce.

+ Social learning competencies. which develog a culture enabling respectfial dis-
agreament  where  deliberaton and  diversity  are saleed and  escouraged.
Combining iterpersomnyd and learning competencies allow for imclusive, prac-
tice-based, and challenge-led initiatives {pilotz). the application of a key method
for navigatng complexity, the developiment of altemative solutions that expand
the epticns space. building decision-maker suppsort, and the scaling of innovation
froms niche to mainstream (Sengers et al. 2009,

= Svstems thinking, an adaptation competemcy that is fundameental o diagnos-
ing problems and generating innovative solutions in highly dypamic and com-
plex contess whene uncertainties and ambiguitics are unavoidabie.

*  Futures or anticipatory thinking. which builds a future onentation snd can be
paired with adoptive sequences of leaming iitiatives (o build shared wnderataind-
ing of the changing dynamics of systems and w evalwate novel inferventions tear
underpin adaplability. Combining competencies aach as systems. crtieal, and
future thinking draws in tools like seenasios, backeasting, or forecasting, which
can challenge statws quo thinking and assumptions that the future will reflect an
ongmng continsation of what has happened in the pase. In practice, 'black
swais’, shocks, stresses, amd fundamental shifts in the dynamies of society are
the momm, rather tan the exception {Fedwed et al. 20225 which is why experts are
penerally poor fosccasters (Tetlock 2005,

Esxpandimg, cultivating, and resourcing the developmwent of decimon-maker comm-
petencios and capacites across government depantmenis, the private sector. and the
community will enable

*  Democratisation of knowledge: The recogniion and meaningful adoption or
intepration of plural knowledge types and methodologies infonmed by the chas-
aeteristics of the problems  and the decision  comtext  (Midgley - and
Riujagopalan 20210
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# Mavigating power relationships: Explicit recognition of prevailing  power
imbalances in berms of wiso sets and controls paratives and agendas, mles and
the modes of accumulation that are hbampering imnovation and change (e doing
thingzs dafferently ) for resilicnee and sustaimability ( Scoones 2006)

*  IMagmosis of root cavses of problems and leverage polnts for sustainability:
Basing decision-making on understanding lsow wrban sysicms belave and evolye
i Webb et al. 20018), including an onderstanding of orade-offs and undesirable
conscgences such as imegualioy and brodiversity loss. This requines processes
and compeiencies i systems thinking and mapping to understand and make
caplicii the fundamental cavses of problems such as inceative simuclures, gover-
mance arrangements. and caliwral ideobogies, norms and practices, and the lever-
age points 1o address these 1Abson ef al. 2006 O'Connell et al. 2018, Walker
220k Buchimann et al. 208225,

#  Cross-sectoral policy deslgn: The intersection of infrastructure functions and
services with multiple domain (8.2, interventions i one seclof of adsel class may
sirmltaseously have implications for econoimic policy, bnd-use paelicy, patbomnmal
aecurity, mobility, ecology, and kealth and well-being b | Keele and Coesen 200195,
Policy, planning, and management processes and prsctices across these domains
need 1 aspire 1o, and be supporied inoachieving, alignment and coordinatiod,
Dhgival techmology can be used 10 enable such cross-sectoral and mualti-bevel
decision-meaking (governance} for arban resilience o oction (Mewton and
Franteeskaki 2021 )

*  Change the sequence of decksbons: In Awsiralia, infrasiuciure deciskons mocit-
izs tend 1o be sequenced based on population projections, This resulis in limited
engagement rom key stakeholders in the garly stages of planning. and, conse-
quently, urban development that i ned resiliem, Instead. sech problems can be
better addressed by enabling muolti-level and  muli-secter eollaboration
decisbon-moking upfront.

#  Antlelpatory governance: Learning and sdapiing through mechanisms that rap-
idly relay Feedback from policy and practice pilots w those with authogiey (fod-
mial and informal) to make & change, This alao meludes pobust decision-making
thaet  allows complexity and Fulure unceraintes fo be  factored imnio
decision-rmaking.

*  Buollding. throwgh inclosive deliberathon and negotiation, coalitions and net-
wikrks for collective actions focused on leverage points: Effective change can-
nob appen unkess it s bipanizan, necessitating that mmadivaduals and groups have
the competencies (o build tnst, parmerships, and petworks based onan ackaowl-
cdgement that there neay be insumountable differences in valees, world views,
and imterests, bar thar it is still possible 1o oavive al joing ageeements, and
develop and practice mechanisms for making the creation, ewnership, and trans-
fer of nsks and rewonrds transparent ancd Fair.

Unfortupately, these capacitics and comgetencies are underdeveloped in the
decisbon-making processes that currently goverm cities, limiting paradigm slifis and
resilient decizion-making. The good news is that capacities and competencies can
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b cultivated and supponted, as assened by o growing body of leraare on building
such capacity (Webb et al. 3008 O'Comnell et ol 200% Colloff et al. 2021
Meharg 10217,

2.4.3  Imtervention 3: Implement and Learn from Actions That
Support Urban Resilience

This intervention dams it cabling systemic change based onesch of the theee inter-
venlicns woeking synergistcally through strategacally  coordipated  pilogs thas
catilyse innovation. Soch pilots are anderpiused by scaling mechanizms that iden-
1ify, aggregate, amd disseminate lessons to coeate positive ipping peints in the think-
ing and pracuces of individuals and organisations across all elevant clements of
urhian infrastruciure.

This type of expenmwentation, i i various forms. is an underdeveloped oppaod-
tumity for bearning to improve the resilience of cities {Heilouann 2008, Bulkeley and
Custin Broto 2003: Brundiees and Eakin 20081 In the laneuage of David Tabara
el al. (MLE) pathwayvs o wrhan resilience are “progressive coiirses of aetion for
u:'f:l‘ﬂ'.lr.lg .'.'.'n.'IH_q-l'r rnl.l'jﬂ'rr'l'r.v. L era.ff_-.- Fiek b T I.I'c.lrl.'l‘l'n;r]‘.lrr.nu']vr virfenin ', In
other words, by adopting a selection of the three game-changing interventions, a
city maiv cham a gathway 1o urban resalience. These intervemtions need to b carmied
ot il mukriple govemance scales (e the bocal, state, and federal kevels in Avstralia)
with well-developed, suppomed, funded, and coordimated actions that are dinected at
innorvation in the five transformation areas oullined below, By focusiog efforis on
thisse pnsovations, they can provide the enabling environmsents fod a shifi in pars-
digm and the build-ug of competencies and capacilics, anmmumning to an important
tippeng poant in ey Adstrali builds amd sustiins its infrastmocire o the fubere,

W sugzest thar mission-directed innovation amd investrnent can be framed
around several complex, wicked urban challenges that, il tckled in srategic and
coordinaied wovs (Heilmanmn 2008 Mayan et al. 2009; Tanssen e al. 20201 counld
catilyse the fundamental diavers and positive Upping points equired of resilient
citics (Walfram et al. 2006: Moglia et al. 20200 Those drivers ame generally ones
that either reduce pressure of increase capacity for adaptation. A portfolio 1o accony-
plish this (Maoglia ed al, 2008, 2021 could contain elenvents such as

= Dleben pepemeranion: To reduce urban sprawl 50 as to mitigaie o range of unke-
tenced consequences such as inpdeguate services, congestion, ineguality, crime,
Ioss of agriculiural lamd, e, Australia’s pattern of urbanisation, which imolves
Iow-density wrban developrsent. s problematic, and the altemative requires
imjecting  precinct-scale  medivm-density  redevelopment—ithe  “missing  mid-
die’—as @ medel for re-urbanisation more reflective of cities in Burope. which
deliver liveahility mose sustainably (Mewton et al, 20200 To maximize the ben-
ehrs of the more compact city, there is good valuee in combining it with increased
walkakality and providing enhasced secess o nature,
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¢ Motere-boged sodunions: To help reduwce the risks of climare change, npsove
healtly and well-Being outeomes, improve coosystem health, and reduce inegual-
iy {Franpzeskaki et al. X009, Importantly, proveding more nabere, swch as mone
tree canopy, Bealthier waterways, and more permseable surfaces, is a relatively
cheasp way of achieving stomywater management objectives, and one of the only
available ways o signifcantly reduce outdoor temperatures, thereby reducing
the devastating impacts that Australian citics are likely o experience as a resal
of forecast future climaie change-induced bestwaves (Kumar et oal. 2024),
Funthermre, more nsture in cities tewds to support health and well-beang and
allowys: for citizens o comect o & regular badis with satune,

»  Reduced dependence an privare cars: To facalitabe wn ecologically just mobiliny
transition wwards move efficient and sustainable modes of wansport Gocluding
more cquitable and better access o public and sctive wravel and away from
private cars. This would belp o free up valuable land and space, reduce produc-
tivity losses asgociated with congeston, improve health and well-being. seduce
grecihouse gud emissions, and reduce public expendituee on car-based infra-
stmacture and services such as roads. parking lots, signage, signalling, amd walfic
regulation enforcement. 11 is also a strategy that traes o *do moe with less” by
increasing our reliance on altemative modes of mohiliey, sach as elework,
cycling, or walking, that require less owestment and a smaller eovironmental
footprint, but with better social-good outcomes. lmpontantly, these alteroaive
modes of transport free up space for more matwre i cities, as well & greencr
urban densifcaion.

s Affordalile feonsing: To provide cost-effective provision of this cotical mfrastme-
e, which will bead o reduced ineguality. improved commomic prodactivity, and
improved lealth and well-being. Housing s perhips the maos importamt driver i
adress economic inequity and ineguality s the Australian context, and in social
syaiems higher levels of eguality generally lead o highes levels of social capital,
which in twrn i songly lnked 1w the development of fexible and adapiable
societies that can absorb unexpected shocks (Walker 20200, It follows that this is
cme of the key levers Tor impeoving wiban resilience in Awvsiralian cities,

= fievestoment 10 clionrre resiflenee: Too suppont an environment that enables the
urgent and large-scalbe investiments requared o adapd and build the sesilience of
urhan communities and infrasteactere o meet & changing climate amd growing
disaster risks. This requires assembling people’s assessment (scalable method-
olospies, boods, data plitforms, and data) snd engagement competencies o effec-
tvely dingnose the systemic causes of vulnerability. These can then be addressed
through cresting enabling mechanisms For govemmcnts, communities, and
industry to drive the necessary changes confidently and collectively in thinking
and practice mecded o desizn and deliver vesilience-building inferventions and
invesiments across local, national, and regional scales. One such mechanizsm is
broad. place-based collaborations funded by the federal government, similar w
the ‘regeomal or cities deals” in Australia. However, such collaborations would
benefit from mission-directed innovation policies and funding programmes -
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geting  climate-resilience . outcomss (Iofeastucmee NSW,  Infrastruciuee
Aastralia 202725,

Imgpeniantly, 4 key aspect of such solutions is that, apan from bousing, they
require fewer fimancial investments and are more closely linked with urban land-ase
planming. reteoftting of exisung infrastructure, and public policy to provide incen-
tivies fiow behaviour chiange, This brings it back imto the domain of golicy and legisls-
tion, for which paricular challenges exist (Keele and Coeen 20049, Maderpajouh
et al. 20 9).

L5 Summary: An Adaptive Pathway Towards
Resilient Infrastructure

This chapter has descrbed theee pallacs of actions that can support initlatives o
build the capacity for resilience-based infrastreciure investments,

#  Slufting the paradigm of decision-making

* Building competencies and capacities for pavigating a comples and wneer-
taie future

#  Developing and supponing & postfolio of restlience-enhancing actions

These interventions are synengistically linked in a way that sctivity in aivy obe of
them cannot be done withour eooedinating or collaborating with activities in the
others @t least one of the other two, amd wath benefits from one spilling across w
cthers. Iv should also be noded that current planning of infrastneciuce in Australia is
lacking in the consideration of uncertainty and complexity. which 15 a problem in
the twenty-first century that looks to provide some considerable challenges in this
reapec,

Aldso. to iroplement these interventions requires a governance framework. cham-
pions. staffing resources, funding, and the building of competency Tor ongoing
learming activity. Learning based on pilois and experimentation in abl activity arcas
needs to be embedded within adaptive governance, which is the moest fundamental
miechanism of tocio-eoslogical resilicnce.

Further, in this chapter, we have sogeesed five major oppostunities foe pesilicnee-
enalded innovations, bl we note that there are many ways o achieve greater resil-
fence, and that tsese actions need o be worked owt in the local context

We have also noted that large-seale adaptation of cities—and the lirge precinets,
auburbs, growth areas, on ober geographical units within them—to the types of
challenges outlined in this chapter have tended 1o follow similar patnerns of radical
annowvataan and reorganisation. which are often tiggzered by significant events like
pamdemics, war, of disasters (Moghia et al. 2008). These experiences have shown
that, Tor cities as places of human ingenuity and creativity, the key 1o resilience and
adapration is embedded in bow inpevanton and adaptive decisions are enabled. To
capitalise on such opporiunities. it has been found that thewe successes are largely
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euplained by the dmeliness and execation of fve iterative steps or phases of the
pdaptive leaming and decision-making cyvele, as cutlined in this chapter.

It Fallows, therefone, that the key o ensuring cities' resilience and abiliy wo adapt
lies'in people’s and organizations’ capacity, compelencies, and enabling governance
fosr the theee transformative actions outkined o s chapter, ard in the application of
the five phases of ongoing adaptive learning and decision-making within a frame-
wierk of missions-oricoted innevastion:
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Chapter 3 )]
Transitions to Sustainable Urban Water Py
Systems
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Cassady Swinhourne, and Ka Leong Lam

Abstract Radical changes we needed in metropoelitan-scale strategic plunning to
beter nbegrate land use, wansport planning. and urban water planning, as well as
new models for waber-sensitive whan design ag building and precinet scales tsat
deliver liveability amd ecosvsberns benefits. This is a mussion-scale challenge.
Transition pathways dnvolve combinaions of pew technology, innovative urban
design, enabling policies and regulations, novel planping processes amd urban
develspmen, and demand-side changes in comsumers” atfiiudes regarding ueban
lifestyles related 1o water and energy use. The chupier deaws o 10 years of applied
rescarch undertaken collaboratvely with government and indusiry oo illusirate bow
integrated plans amd designs can be established and ested, Examples of good design
apanming the architectural and jechnological realins supported by guantified perfor-
maEnce abalysis and institutional change scross the entire waker cyele including
naturadd and anthropogenic systems are provided, They address urbaq water transi-
tions that peed 1w be accelerated across scales, iecloding site, precinct. and city m
schieve more sustainable water-sensitive urban regions,
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3.1 Grand Challenges in Urban Water Management

Water is a vital resource for the effective functioning of citees, the health of their
citizzns, economic development. and overall prosperity. Cities suffer when there is
not enough waater, o 10 mach, ar it is oo pelluted. There are also imeguility 1asees
in accossing waker services that hinder sustainable growth and coviconmental jus-
tice. Adddressing these issues is o grand challenge.

The global populaticn continues o grow and urbanise (Unibed Manons 2008,
Simce the stam of the twenty-fes century, Austrlin’s cites have seon their fasesy
groowth in the mation's history, centred mainly on its magor caities {Mewion et al.
2022b). Climute change is another magor global externality. The United Nations
hivips wows unsaterorgfater-factowater-and-clineate-change ) wrote, ‘Climaie
change i primarily o water crizis. 'We feel s inpacts through worsening foods,
Fising sea bevels, shrinking ice ficlds, wildhres and drowghts’. All of these elements
inflisence our cities, where owr populations e most bheavily concentrated, and
witich are oftien located beside or close 1o water. Risk to Ausiralia’s cities and
regions from climate change is high (Awstralian Academy of Science 20213,

The inlensiy and frequency of rainfall are altering due o climate change. Tt s
becoming harder o predicl te components of the arban water cycle and moee chal-
leiging to provide wihan water services. A warmper abmosphere, as a result of global
wearmiiing, can hold e water, keading b more infense precipatation. This, i e,
ofben causes crop damage and soil erosion, threating food security, and Booding,
risking lives. infrastructore, and livelihoods, A the same ame, wanmer ain has a
higher dew point. making coadensation in the stmosphere less likely, which leads o
more and longer dry spells, Globally, the extent of arban areas exposed o floods and
deowghis 15 prajected to at least double by 2030 Gdneralp ot ol 2005 Avstralia has
capericnced several epiemdes of extensive asd extreme droaght. megafire, and flood-
ing events in recent years. Globally, this will amplify exising patiems of migration
fowwvinds cities, whicli might not be prepared s howse and inegrate them (Zaven
et al. 2021}

Sustainably providing casential water services (a pofable water supply, safe dis-
posal and treatment of wastewater, and Aood protection) is becoming more chal-
lenging For urban water managers, Citics" wader demamd is increasing as urban
populations grow, bat the available water supply is bess predictable due to climate
change. This means that compettion for water fesources for urban, agnculiuel,
industrial, and epvirommental vses is becoming fierce as supponing catchments
reach their corrving capacity. Udban water managers often rely on energy-intensive
technologies (such as desalination) o meet the increasing water demand. For exam-
ple, in the 1960 88% and 12% of Perih's urban water resources were sourced from
daims and groundwaster, bt in 20200 48% came from seawater desalimation, 40%
from groundwater, wiwd 10% from dams (Byrse et al. 20200, Similar tremds con be
seen in other cities globally, shifting a water problem o an energy problem that
caacerhates greenhouse gas emissions (Lamet al 2007), Flood profection is anether
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o issue. One in Ave people around the waorld live in ageas directly exposed o 4
1-in- LO-year Mosped visk (MeDermott 2022,

Ushan water sepvices aee raditionally provided theough large cemralised sys-
temns. These source water from catchments, wreat and distabute it ws the end users,
collect and treat wastewater and stormwater, and safely comvey them o the receiv-
ing water bodics, There are four isswes associated with the continuation of 1his
approsach, Fisst, the urban water infrastuchire, sapecially in developed countrzes, i3
pgeing, Climate chanpge, wrbanisation, city growth, and ageing infrostiuciun eave
led o widening gap berween actsal and required rates of investment for expanding
urban water infrastructure, Second, sungle-purpose, centralised systens ane at odds
with the principles of mali-functionality, redundoncy, diversity, and mulii-scale
conpectivity requised for wrban resilience {Ahern 200 1, This has made arban arcas
wnelficient and vulaerable o futwre disturbances. Thind, centralisation relies on a
lipear ‘take—use—dispose” approach, which is widely criticised for being unswsiain-
able and wasteful. and for missing oppociunities Tor local caprure, recyeling, and
rewse of resources (Kenway et al. M01L Renoafl et al. X008, Pourth, there i an
overconcentration of infristructure associated with the hydranlic mission legacy
that prodeced o svstem thit excesds s techmical ogiimal degree of centralisation.,
For example. ina case study in Switzerfand. Eggimann et al, (30150 showed that the
optimal degree of centrabisation fof wastewaler infrastrocture is 12% lower thian the
acinal degree of centralization, This example is also valid for Awstralian cities,
where the level of centralisation of water infrastructure is above 0% and urban
aprawl hias created large, incfficient water infrasiruciuges.

Meeting cmerging urban waler munagensent objectives s another grand chal-
lenge for cenralised urban waler systems. The theee conventional objectives of (1)
provision of safe drinking water, (b bandling wastewater foe public health, (i) and
protecting residents against Aooding are now being joined by emerging objectives
of recogniging waler for  ciwironment. ecosyalems,  recreafion. hisdiversiry,
improved aesthetics, urban beat mitigation, and lveahilite. Mecting these emerging
objectivies calls for Branging water onto the urban landscape instead of burving it in
uncerground pips networks, This reguires a paradigm shill iy urban water planning
st managemenl peactices: from an unsustainable (wasteful) hnear amd siloed sys-
fem i an integrated system ivolving collabortive ard communicative design pro-
cesses conpecting urhan water cngineers with other whan professionals such as
designers, architects, plinners. and enviconmental and social scientists | MeEvoy
ctal. M8, Mosavej and Leardini 2022; Moravej et al. 20225 van de Yen et al. 20165,

Advother motive for a paradigm shift iy urban water management stems from the
argurment that planning amd maanagensent in the waler sector aperate on i fundamen-
tally incorrect assurmption of stationasiry; tha the future I8 predicrable using actu-
ariad records and expectations mvolving 'management’ interventions. However, it
bias been argeed that “statioparity is dead” (Haddad and Meorave) 2005; Mally et al.
20008, Morave) ML6) due o decp uncertainties cansed by changes inclimste, societ-
ies, and istitutions (Urich and Raoch 2004). The comventional enginecting para-
digm of predictability @nd conteal bas led wocompanmentalisation of water supply,
sewerage, and stormwaler services (Brown 2002 Pahl-Wostl et all 2009% The
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compartmentaliastion 18 both plysical (Le: separate urban water infrpstmacture for
different water services) and stitutional {in tems of instiutions” jurisdiction and
operation ) (Brown 2002 Pahl-Weoestl et al. 20003, Moving away from this pandigm
Feduires removing basrers at both the individual level eog, skills and knowledge)
and the organisational level (e, organizational and political mertia). This is a suls-
stantizl techaical, educational, societal, and instiutional challenge.

The comples natwre of these challenges, the theeats w established erban infre-
atmacture, @ the Large number of people affecied demonstraie the global relevanoe
and urgency of urban water management issees. This chapter fiscuses on integrated
planning and design for water-sensitive urban devebopmaent, deawing on 10 years of
applied industry-cobented research underaken collaboramively with government,
supponied by quanfied performance analysis scross te entie water evele, incled-
ing matural and anthropogenic systems (CRC for ‘Water Sensitive Cities 2022,
Sochecks et al. 2021a), It showcases fronteer multi-disciplinary research that sup-
ports an aceelerted ransition towards sustanahle urban water svstems.

LI Changing Paradigms for Water-Sensitive Cities

As socio-political drivers amd urban water managenseat objeciives are becoming
mie nomerous and complex. there has been an emergence of witer-themed city
vaseons such s water-sensitive citics, water-wise citics, and spoage cities. We use an
urban water management ransition framework developed by Brown of al, (2008 1o
characierise the sequence of socio-technical and politcal econemy transitaons
powvands sustainable urban water management. In this context, the objective of
water-sensitive ciiies represents a hvdro-social contract that values water security,
public bealth, Aood contrel, environmental protection. liveabality, amenity, and
lomg-term economic sustainability that encompasses environmental justiee and
intergenetational equity under climate change.

The paradigm shift for enabling wates-sensitive citbes 15 fundamental. It shares a
el view that water systems can contribute 1o broader productivity amd welfare
gains for cities bevond essentinl water services. I calls for more integrated
approsches that manage water holistically in both o physical sense (i.e. infrasimic-
ture as one connecied system) and i institutonal arrangemicns (e shaned respon-
aibiliny b, Changing the focus frony urban water infrastructere within the ueban
lendscage to the wrbin landscape itself as a complex infegrated system enables con-
aideration of mnovative soluteons W deliver mauliiple objectives and outconss
i Table 3.10.

Inereased references to liveability in urban waler management serve as a good
enample of the water sector's growing ambition to ackie problems that 2o bevond
it traditiomnal mandate. In Avstralig, the contribution of watler management 1o fve-
ability s most typically defined as an smenity associaed with water ssed for greens-
pace drigation and water-sensitive uriban design features, promarily for treating and
rotmnang sformwater (Sochacka et al. 20216 These design feaures in tem
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coribute o urban cooling and health benefits associated with the recreational wae
of vegetated public spaces. Systematic appeoaches 1o watee-related liveability also
include appreciation for the role water services have traditionally played in soppoat-
ing cities' liveability: by providing bouseholds with water amd sewage dispaosal,
peotecting citics feom Aooding, aad building infrastruciure {e.g, reservoirs ) that can
alsds be used for rececation. Thaee is a recognition that delivering tse whole range of
Iveahility owlconses requires a pethinking of urban water governance, as many of
the potential liveshility benefits of better urban waler management currendly Lie
otitakde the scope of water utilities” responsihilitees. Afier all, iveability his conven-
tionilly belonged i the domain of urban planning and the design of the public
realn This overlap of competencies bas been recognised as one of the barriers m
realising the vision of water-sensitive citics, whene insufficienl integration between
water and land-use planning and pppormenitics for creas-wectoral collaboration BEmi
the benefits molti-Tunctiomal infrasrecture could delives. At the same thme. this
haghlights significant opporunity for a better coordination of effors in this area
inspiring o move fom isolated water-zensitive urban design features (o wates-
sensitive urban developrmsents, where Liveahility and water objectives are pursued
simislanecualy from the early planning phase (see Chesterfield et al. 20215,

3.1.2 Emergence of a Resilience Framework with Specific
Tmplications for Water

Resiliencs is often relerenced in urban water sirategies. This has emecged from a
gereral shift in the water sector from building isfrastrociure o be fail-safie, owands
baalding a system that is “safe-to-fail’. This sbift was motivaisd by a realisateon thiag
building haghly efficient of resistanl infrastuciure svstens croded the long-lemm
resilience of the arban water cycle and s ability 1o deliver key services (Holling
P95y, With rapid urbanisation and the increased severity of foeds, droughs, and
hearwaves dee w0 climate change, it is unlikely that traditionsal grev infrastciuee
wiill be abibe 1o vesist anticipated stresses (vrks et al. 2022 To previent catastrophic
fablures, wban water systems should be designed o be fexible. with buili-in adap-
tive capacity amd cedundancy o maintain fusction aoross o fange of temporal and
apatial seales.

The need 6 consider mubtiple spatsal and femporal scales, especially larger
scales, resulis b considerable uncertainty about the level of resilience required of
ouir cities. This uncertainty, paired with the liege opfront price tig of iwesting in
large-scale infrastructure wpgrades, means thal governments are somebmes reluc-
famd o imviest i mitigation messures dt the required kevel and scale. Currently, only
3% ol Auvstralia’s disaster funding targets preparation aml long-term resilicnee, with
the overwhelming majority being spent ¢n response and recovery measuics,
Hoswever, with the 2022 Aoods in Queenslind  alone coding an o estimated
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ADRTT billiom (Dreloame 2022, 5t is clear that the price of not investng iy fuiure-
proofing o cities is sabatantial

Resilience is generally bailt by increasing the siength of advaniageows feedback
loogs, which can be achieved by increasing the circularty in the urban water sys-
tem Building diversity of water sources and mulia-functionality inio erban infre-
stiacture helps integrate Aexibility snd sdaptabality i a previoasly linear sysiem,
Hiwever, theee are trade-offs within resilience that need o be beiter undessioosd.
Adistralia necds o build an uban wster system that b simoltaneously Tesilient
against dicughis, Aoeds, amd heatwaves, which may ocour i quick succession, The
protection against a particular theeat should mol compromise o cily's resilience
againsl ancther threar, for example, water-related cooling strategies 1o combat heat-
waves should be managed 5o ax not to degrade water supply security. A thorough
understanding of low paicalar water-sensitive nfrasticiuee or designs affect the
entire water cvcle i3 reguired o prevent problem-shifiing and ensore the resilence
of the whole uban waler system.

3.2 Current Frontiers to Deliver Transitions

There e foar merconsected frontier pathways for delivening sustainable wansk-
tions b wban witer managemsent; (1) echisology, {0} individeal behaviour, (ne)
innewative urban design, and (iv) insttutienal processes and governance (Newton
ebal. 20043, Each of these can be applied 1o range of scales (Table 225 105 imgsor-
ta o poe thar progeession in all foar innovative frontiers ab a range of scabes
is needed,

Techmological pathways invelve the development of maore effickent technologies
that can distury poor perfomming systems and replace them with those that offer
supersor petformance. They are often key for bocal harvesting (e.g. raivwater tanksh,

Tuble 3.2 Scales of acrion in arhan woler mamagement
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Fewsbing {e.g. on-site greywater reasel, retaining and detaning A0emwater (e.g. o-
sile storage), increasing effciency {e.g. efficient appliances, recirculating duvaiersh,
and supporiing local greemsery,

Tsdlividual behaviowr pathways encapsulate the societal aspects by encouraging
waler-sensitive practices. This inchedes abandoning highly consemptive belaviowrs
fe.g, long showers) or those that pegatively affect tee urban eovironment., Housing
peelerences (Ifekhar et al. 2022}, gardening practices, wehicle dependency for
transport, litering and waste disposal, snd pet ownership e some cxamples of
individual behaviours thar affect the guantty and guality of uban water flows
i Miiller et al. 2020,

Tnervations by wrban design and plannig are more infleental than advinces i
technobpgies {Moravej et al. 20020, However, the most effective oplions are thoss
that integrate the twp. Given the forecast ragad urban development peojected for the
next three decades., development and application of proceses, tools, and platforms
for syslematic scenario creation, urban design optioneering: and performance quan-
tification and testing is crucial,

Finadly, mew inatitwtional frontkers abm e oWerconme coqie s ary resistance and
brarricrs to technical and social innovations by creating pew fovernance stmclures
and processes for urban development, New governance recognises tat ) theve are
multiple stakeholders {actors) ivolved, (i) the process should allow for their par-
ticipation and engagement. (i) multi-scale governance structaees should oosre-
apond with & nested biopliysical seale, (v local solutions can provide valuable
opporiuitees but processes Tor ineeativising them are needed. and (v adaptive gov-
ernance principles are needed o create a responsive institional system that can
sccommodate the dynamic and complex matare of urban envisonments,

The programme of research undenuken by the CRC for Water Sensitive Cities,
wihich provided the basis for the research reporied inthe following sections. explosed
challenges and opponunities involved in implementing waler-sensitive develop-
miEnts at the site and precinet scale (IRP4 2021 Sochacka et al. 202 §a). The project
reaponded specifically w the probbem of “infill development', the cusrenly most
popular redevelopment practice. in which established residential properties are sub-
davided mto two or more smaller allotmenes for medinm-density dwellings, b
often at the expense of useahle greenspace Gioe the chaper by Mewion and Glackin
in this vidume For a more detailed explanation of current “greyfield redevebopment’
practioes . Such infll redevelopment increases imperviousness and has significant
widverse impacts on urban hydrology and the omenity of wrban areas. Thes, develop-
ing guidelines for densification tat both improve bveahility owcomes and seduce
water-related impacts presents significant opportunity for creating waler-sensitive
citics through higher-density urban redevelopment. The project responded o this
need by developing ahiernotive designs for dwelling tvpologies and the public realm
{ Lomdoay et al 202000 and assessing them using the Infill Performance Evaluation
Framework (Moravej ef al. 2020 Benowl et al. 302Ma) in two cage studies in South
Anstealia (Fenoaf e al. 20200 and Westem Australia {London & al. 2020@). The
framewasrk is also vsed in a case study in Brasbane {Moravej et al. 202200
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3201  Nite Scale

The indavidual site represents a scale at which most ueban redevelopment decisions
are made. Redevelopment sites aoften invelve idle, abandoned, underutilised, or age-
ing comimerceal, industrial, or residential peoperies. Examples are abandoned sives
in ports and harbours in cosstal cities occapying high-valhse waterfronts and aban-
doned manufacturing sites from o previows indusimal eea in large metopolitan
areas, known as 'heewnfields” (Newton eo all 20220, and ageing (hut occapied)
residential propertics where Land vidoe, rather than buildings, i the nain economic
asset, known as “greyhelds’ (Mewton ed ol 2020). Under compact city sivategies,
brownfields and greyhelds represent priority targets for infill developrsent. in an
altemgd 1o redoce *greenficld” sprawl (MNewton 20001 Sestainable sedevelopment of
greviickd sites reguires a collaborative approach to urban design that ivoalves col-
laboration between local and state governments, developers, architects, whan and
laslscage planners, water, tnnspadt, and eneegy engineers, asd local resident com-
miunitics, There are multiple objectives: quality of living spaces, cross-ventilatiom,
prassive cooling and uwrban greening for alleviating urksan heat, liveabilicy, afford-
ability, mecting market denand, ad providing community benefit and sustainabl-
aty anore broadly.

A fest stage ivolved the developoment of ananfill perfonmance evalustion frame-
wisrk (Reonouf et al, 2020w for design typology analysis (Morave) and Learding
20225 and systennatic evaluation of multi-disciplinary decisions af sibe- end precinct-
scale devebopment (Fig. 3.1). The framework has four major steps thiat soeamibineg
the processes of scenarno and system boundary definition, understanding the rele-
vitd inpul parameters, guantifying perfommance via modelling, aid performance
repaiing.

The Sitg-scale Urban Water Mass Balance Assessment (SUWMBA) model
iMorave] ef ak 20200 2021 was developed 1o integrate the Fictoes affecting water
performance of sibe-scale redevelopment peajects, considering architectural desigi,
ci-site waler service technologies, and environmental conditions, The model was
gsed b oan iterative, collaborative urban design process to create a new sen of desizgn
technology configurations specific o three Australian udban covircamental condi-
tions in Brsbane {sub-trogical), Melbourse (lemperate ), and Adelaide (semd-arid .
The results identified design typolosies amd required shifis in arban design {London
et oal. 202000 and urban planning practices (Matbhew and Mosave] 2022, Morave)
et al. 2022c)h 1o achieve water-sensitive goals. Bamiers o support the innovitive
design and uptake of on-site wechoologies were identifed as leck of regulatory
incentives, economic factors, market preferences (Ifekhar et ol 2022%, anwilling-
ness i pay, and lck of knowledge about sustuanable residential development and
ity effectivensss (Giocmen 2003},

A metamodeling swidy (Maogavey et al. 20220 comparing urban water Aows
ancler two different design techaology transition patlvaays before and after redevel-
ogmcad showed that current urban design and plansing regulations could result in
incressed popuelation dessity, stormwater discharge, and water demamd 1o 195%,
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Fig. 2.1 Components of infill evaluatson frameweck. §Source: adapeed from Rencafl 2 al. 20200

144%, and 185% of conditions prior o inbll redevelopment. Furthermore, such
designs would also reduce bealthy green spaces snd infliration o 47% and 66% of
pre-infill conditions (Fig. 323, An innovative design emploving more efficient wse
oof wertical and horizontal spaces on the site and amalgamating properties mstead of
subdividing individual lots showed superior population density and water perfor-
maEnce, This was further enhonced when on-site water-sensitive techisologices such
as efficient appliances and water Oxtures, local harvestng of water (2.2. vin rainwa-
ter and stormwater tanks), waber reuse (e.g. grevwater recycling and cascading), and
introduction of on-site green infrastructine (e.g. green roofs and permeable pave-
mend) were considered. I was shown that these initiatives could suppon a kigher
pogalation density, up to 24 1% compared o before infill redevelopment, with lower
impacts on urban water fows,
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3.2.2 Precinct Scale

Mid-scale wrban plinning at the neighbourhood or precinet level offers significant
opportunities for waler-sensifive city experimentation, despite a number of chal-
lenges associated with both wban and water planning @ that scale. The precinct is
not a comumion planning scale for water seevice providers, who wpically serve mach
lerger urban aress. Mor is i a planning scale foe stormwater deainnge, where hydoo-
logical seales of catchments are meore typical. While state governments hive bnsirs-
ments for precinct-scale planning (precinet stvectore plang) used for master-planned
greenhcld developments and losge browntield redeveloproents. they ane mach bess
coimmom in established {greyficld) urban ancas with sigoificant (repdeveloprsent
potential (Mewiton et al. 202280 Precinct-scale planping is mwoee challenging n
catablished residential ancas, where coordinated redevelopment (e.g. urban rencwal )
is ohatructed by fragmenisd land ownership among residents ad legacy infrasinic-
tares associaied with water and roads.

Drespite these challenges. the precinet scale offers unigue opportunities for inte-
grated water management. 11 s a seale that is large enough for hvbnd infrastroctares
with a wider ruige of decentralised supply systems {eg. wastewster recycling,
stormwaster stovage ) and enables implementation of larger water-sensitive urban
design fratwres such & wetlands. Uniguely, it allows an appeeciation of the com-
bined effect of increased imperviowssess on nateal water fows and development of
mode syYslematic measuies for rekining perviousness in privale seltings (e.g. perme-
able drivewaws) as well & the public realm feg. street design and parkbnd plae-
ningy. Given the ageing infristmocture and housing stock in middie (greviiehd)
suburbs, coupled with targets for increasing wban density in most Australian cities,
mioee apporiunifies for conrdimated precinet-scale redevelopment are likely in such
arcas, The concept of wrban  cegencratton of  greyfelds—at  the  precimset
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scale—promstes the ideas that such redevelopment coald cater for both npeoved
liveability and meore sustninable sutcomes, and thal water is Hkely w play a eapor
pole in achieving these synergies {4 detailed oatline is provided in this volome's
chapier by Mewion and Glackin),

The first precinet case stedy presented in thes chaper compared carrent bow-
density development in Salishury {Adelaide. SA) witl two design options: ypical
infill development amd o water-sensitive, higher-density alternative that included
new housing typologies. redevelogment of greenspace and sreet verges, and inclu-
sion of wsler-sensitive technologies for water supply (e ralnwater tinks) The
water-sensitive precinet design (Fig, 330 aimed at consolidating outdoos space o
peovide more useable space 1o the residents. lmating space reserved for vehicles
while replacing it with multi-use permeable spaces, retaining mature trees, and
enswring an adapiability of spaces to.muliiple wses. This was achieved through com-
pact built-form wypologies o retan greenspoece arca and useability, normower street
design with green verges composcd of public and pravate land and comverting sone
of the underutilised resrdentinl and cormmercial bos 1o pocker parks. A number of
lods were identified as porential sites for fubure redevelopment, amd the higher-
density dwelling options for these s were explored. These included dwelling
tvpodogies for both single-occupancy dwellings on smalter lots and multi-dwelling
buildings (e.g. apastmendsh, Water-sensitive typologies determined pot only the
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Fig. &3 An example of water-sensilve design for the Salichury case siudy. (Spwrce: adoped from
Renvud et al (20Xb) and Londen et ozl (20206 htipsdwatersensitivec e org.aw/conent!
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buildings" exvelope but also outdoor areas thar could be wsed for ree planting, given
the space required for deep roots and potential spaces Tor water storuge (e.g. ranwa-
ter tanksh, Witer technologies covercd both small sysbems for single dwellings
fraineater fanks) and Lirger schemes for the whale precinet (wastewater recveling
and stommwater recyeling).

The desigins were then compared based on their modelbed performance in three
key arcas: (1) water performance informed by the wates mass balance of all water
fows within thee preciset, (i) architeciural and wiban space quakity, based o expen
appraisal wsing a scoring system against a pumber of key critena. and (i) urban
hear performance based on a thermal comfort model (Fig. 3.4). Evaluation con-
firmed the adverse effects of busipess-as-usual infill development on wrban water
perfernmance, Hveability, and thermal comfon. By comparison, waler-sensitive
design was able o scoommodate more residents than conventonal infill develop-
menl while retaining or impeoving natural hydrology and cresting more liveable
built environmments. For cxamgle, the analvais showed that 42% and 30% of rainfall
vidupse was copverned o runedt under the low-density and Busisess-ac-usual infill
development scenarins, respectively. By comparison, water-sensitive design reduced
the volume of runaff o 39% of ainfall through o combination of greenspace and
Falpwaier tanks.

Further evidence of benefits asdociated with water-zensitive urban desizn was
provided by another case study undertaken in Perth (Wesiem Auvstralia), which was
evaluated using the same methodology and theee development scenarios, The analy-
ais confirmed that water-sensitive  designs contributed o better melention of
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Fig. 34 Anexample of muhi-critens assessment for the Salistry cose study. £X exisiing condi-

this, BAL business-am-usual development. W waler-sensitive, O conservinive scenano, 81

rainwater harvesting, S8 stoamwater harvestimg. (Source: adapbed from Sechacka et al 200123
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stomwater than coqwentionad (business-as-uswal) bl development and ipeoved
water efficiency. Since botl the business-gs-wsual inGll development amld wates-
sensitive development scenarios assumed an inerease in population, the towal water
demand in beth of these scenarios was higher than that under the bow-density sce-
parin, However, water-sensitive designs achieved higher waster-use efficiency per
capita. Per capiia podable water demand, which was entirely sowrced fromy a central-
psedd weater supply svstem im the (historical original) kww-density developiment sce-
nario, was 325 Lipersondday. Increasing residential density in the busines s-as-ussal
infill development scenario reduced this e 1G] Lepersondday, mosecly die 1o reduced
garden space area on the residential lots, Water-sensitive development funher
reduced thas performance indicatos o B6—174 Liperson/day depending on the com-
bination of decartelised water service fechnologies used, The waler-sensitve devel-
opaent scenario also retained o larger area of greenspace without te need to change
the urigation patterns | London exal, 2030a),

The benefits gererated by water-sepsitive design extended beyond water perfor-
mance. iy both case stedies, water-sensitive designs. compared o ather develop-
miend options. improved the architectural guality of indoor and cucdooe spaces by
improving the provision of gordens, vegetation aimd rees, solar access, and cross-
ventilation of the outdoor pravate space. The interventions in the public realm also
improved important featunes of the greenspace accessible o all residents of the
peecinet: greenspace availability and diversity, access and conrectivity, muli-
fuise tionality, and outleek (o vegetation were impeoved in the water-sensitive design
option. Consideration wis also given to the effects redevelopment wouald have on
the urban heat island effect Typically, densafication is associabed with adverse
effects on urban thermal comfory, which, in the context of climate change and
increasing mumbers of heatwaves, is Bkely 1o furtler reduce the fiveability appeal of
hagher-density neighbourhoods to residents. The water-sensitive design. however,
was shown (o improve thermal comfort in the Adelaide case stedy. On a typacal ho
sumisee day, TT% of the case sudy ared an the existing low-density precinet was
exposed 1o emperatures above 42 °C, which was reduced 1o 68% of the area in the
water-sensitive alternative and could be reduced even firther o 59% should wates-
sensitive design be adepted scross the entire precinel,

Unigquely, the project browght together innovateon in aschitectural design with
quaintitative wiban water performance and thermal comfort analysis o defuse the
level of ambition For water-sensitive densification, But while the Gndings related o
howy the particular designs can inspive and inform similar insovation in other loca-
tions, the project also provided some ineresting nsights imto impostant clements of
cnsalling covironments that are key to delivenng waier-sensitive regeneration on a
precinet scale.

First, the sebectiom of case sindics was coondinaged with case siudy propopents
wheo excecized a bevel of responsibility and influckce over the precince developament,
I both case studies, these were organisations that already had both experiise and
reapoisihilities spanning the planning of both water and Land wse. In the Adelaide
case stwdy. the local council (City of Salishury ) was iwvalved in establishing o pus-
ple pipe scheme o supply fecycled stormwater 1o commercial amd resikdential
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custgmers. In the Perls case study, tse progoneit wax the Westem Austiealian gov-
crnment's state land development agency, which pluns and develops large greyfield
and breownfeld sites as wiban renewal pepjects that champion sustainability perfior-
mance. Both of the case study proponents had experience in delivery of relatively
mioge inovative and sustzinable fooms of urban development: specifically, a svstem
of wettands to capiuse. Alter. and rechasge a local aguifer, which was then used o
augment water supply; and shared community rainwster harvesting systents.

Second, both of the case study sites had environnsental challenges that reguired
unconventional appeoaches and innoviiions, o the Penh case shdy, groundswater
that other residentaal devebopments i the arca used for sugmentation of supply was
contaminated due o previous indusirial land wse, The develoger was also concerned
ebout the possible wastewaler discharge yolumes requinng fees g sewerage Kys-
tem upgrades. This coeated a desire o consgider the reuse of wastewater to meet
water demand. Proponenis of the Adelaide case study, by contrast, were concerned
aboul the low demand for the pagple pipe stommsater recyeling schene. Thus, tey
wiere interested i non-potablbe water vses (e iengatbon] the could provide bve-
ability henefits for the reasidents {sech as contributing o the reduction of ambiear
temperatures during hsatrwaves),

Fimadly, the timing of the case studies was opposune, as it eodneided with major
planning reformis in Both states, These efoms focused on changes 1o building
codes, as they related 1o medivm-density housing, creating oppotunitics for a
review of standard indastry practices that would cnabke Betber wrban redeveloprsent
and increased socketal acceptance of densafication targets.

3.2.3 Citv/Region Scale

Ushan water management visions are defined at cay seale. Vistons often sequire 4
combination of tep-down and bottom-up initiatives directed an eperational scakes
i precimet amd site) and are coupled with transition pathways to detennine the extent
of centralisation versus decentralisation and hosw social benefits are balanced against
econmmic retwms. Creating staged objectives for operationalising the envisicned
pathwiys 15 alae importint when ranslating high-level visions (o tangible actions
thiat are meaningfsl in operaticaal, spatial, and organssational contexis (Mewton and
Rogers 2020,

Benchimarking wools amd medicators swch as the Witer Seositive Citbes Index
i Borgers el ol X400 and City Blueprints {van Leeuwen etal. 2002} are proving ose-
ful for esablishing currest stales (or baselines) as well as for monitorng the pro-
gression wavards  sustainoble urban water management aspirations. They  are
particularly valuable i stakebolder engagement for creating a common wnderstand-
ing of e current siteation, seiting fuiure directions for collaboration, and building
partherships o ransforoy bailt envisonments. One example invelved synergies
miaeg wiurer and carbon goals in cities. The water sector can contribate o o bow-
carbom transition pathway through multi-disciplinary collaboration. The butlding of
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parthersuips between water wtilities and otlber sectors i an lmporant ensbling fac-
Lo for Fostering wider sustainable opporunities in cities (Lam and van der Hoek
20200, Yarea Valley Water {one of the water relailers in Melhoumme) provides an
Adstralian exampde of an anacrobic digestion facility for co-digestion of sewage
sludgze and food waste to generate hiogas for energy recovery. The opperiunity was
supgorted by insights froon the pannership with the East Bay Mumicipal Utiliny
Drstrict { EBMUD in Califormniz, which is the fiest net-positive wostewaler nsatmsent
pland in the USA.

Iis the wban swater sector, some uilities are more advanced in serting sustain-
ability goals and reporting thewr performance rowtinely, inclieding grocnhouse gas
enpdasions {Lany en al. 2022% 1t is erigeal for wiilities o quantify their baseling pes-
formance i eoder ooset any impeovenent tarzeds. Globally, many utilities or
national water statistical reporiing agencies have established performonce indicator
framewerks and are reporting wiblities” performance resulis anoually (Lam et al.
20Ty Bome leading exarples inclede the Buresu of Meeorology's Matkomal
Performance Beport in Australia and the Woeld Bank's Integsational Benchimarking
MNerwork (IBMNET L These reporting frameworks usually cover a range of envison-
micnial indicators, including greenhouse gas cmissions, bosolid disposal, and
weastewater weatment levels. Inter-utility reporting provides a means for bench-
marking performance required for progressing towands a sustainable transiton,

Pertormance quantifcation is cssential for systematically comparing. priceitis-
ing. and selecting among the wide range of innovative urban designg and technol-
oy options. Although best-performing designs are a combination of all fowr
transition pathecays (insovatve design, echnelogy, water-sensitive behaviour, and
adapuive povernance b architectural degign us up o three tmes more nfoestial than
omn-site water service wechnobogices, this cmphasises the mbe architects and urban
planners are required w play in addressing wrban waler management 185mes.

3.3 Conclusions

Orver S0 years ago Abel Wolman published & seminal stedy diiven by then-urgenn
crigses of water and energy shortages and threats to clean air in the USA. His conclie-
sion wias that that there was no shomtage of water: instead. there was a need for long-
teron thanking and planniiag (Wolman 19658, In the twentyv-fiest century, with cities
facing muliple water challenges in the fowire, the aeed for long-1enn thinking and
coirdinated mult-disciplinary approaches is clear.

Urban planning and design is an essential meli-disciplinary collaboriive ingre-
dient for meeting these challenges. There i alse a clear need for o 'muoli-scale’
approach for ransitioning to sustainable urban water syspems, as well as a ‘mulii-
pgency’ approacls. The urban water seclor alone cannot achieve the vision of water-
secure, liveable, resilient, and water-sensitive eities. How to schicve this collective
viston and accelerate the implementation of te maltiple solutions tha we Kbow
exisl rensains a mapor ranstionug challenge. A principal challenge for city-scale
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strategle planning v effective collabonion berween agencies responsible for bong-
termn lend use and water planning (among others). Objectives and processes tha
biave operated in the past age no longers (0 for purpose, as climate change s requinng
urban forms and strectures that mitgate generation of greenhouse gases {pramanly
transport. bul alse buildimgs) and adaptl 40 urban heating (where nature-based ser-
vices for greening require increased supplies of water). Plapning for these ransi-
tions b5 s, urgent given the e scale invoedved Enrealising necessary wiban change.
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Cenire for Witer Sensitive Cities (CROWSC) throagh the [RPS and Tooks aml Produces (TAF)
projects. Prof. Steven Kenway waos dhe progect eoder of Water Sensigive Qoicomes Tor Indifl
Developmenss (IRP4Y progect, s ackoowledges she funding of ARC DECEA (DEIGO1EIX22)
and the niversity of Queensbamd (LU0 Anaplely funding schemes. Prof. Pefer Mewian was a mem-
ber af the CRC for Winter Sensitive Citics Advizory Commitiee from- 2003 10 2021, with specidic
focus oo water-sensiive arhanism and regenernirve miill redevelopment.

References

Alem J (200 1) From fail-safe to safe-o= [zl sustainabdlity and resalience in ke mew urban workd
Landsc Urban Man 13043415342

Musimlzn Academy of Science 120211 The rishs w Avustralia of o 3°C waneer waorld. Australian
Academy of Science, Canberm

Brown B (30121 Transitioning 1o the water sensitive cily: the sncio-sechnical challenge. In® Howe
C, Michell C jeds ) Waler sensilve caties, [WA Publishang, Landon, pp 2542

Erown BR, Keath M, Wong TH (20097 Urban water mapagement in cities: hastoncal, current ane
future regimes: Waler Sci Technol 5551 847-K55

Byrne J, Taybor 8, Wheeler T, Brewdsell FE (2020 WiV quandifyang mains waler savings in a
miedivm depsity infifl resicleniial development. Swstoinabilsy 12016006482

Chesterfield C. Tawiik 5, Malekpour 5, Murphy ©, Bertram M. Farlong © (2021) Pracusing iie-
grated urhan amd water planmmg: framewark and poncaples. Coeperative Research Cemire for
‘Wager Sensitive Cities, Melbourne

CRC for Water Sensitive Citses (2022 Lirban WaterCaide—a gule foc huikling sustzinahle snd
restlient citves. CRC for Waler Sensmive Cities, Canberra

[Creboittio (20227 The social. fnancial. end economic oosis of the 2022 Seah East Queensland
Faindall amd Flooding Event. (lueensland Reconsimaction Aothoeity, Brishane

Egpimann %, Trffer B, Mawrer M 20050 To connect oc nt to comnect? Modelling the oprimal
degree of cenimlisntion for wastewater mirastructures. Water Ees 34:215-23)

Franco-Toeres kL. Bogers BC. Harder B (302 1) Articulating the new arhan waser paradigm. O
Rev Emviron Sci Techmol 3323127772423

Crogmen £ (2003 Bamiers e successtul implememmion of conservation subdiviston design:
a closer look a land vse regulabinns and subdvision permaiting process, Lamdse Urban Plan
IHEI23-133

Gameralp B, Ganeralp L L ¥ (206055 Changing global patterms of urhan sxposane 1o flood and
diroupln hazands. Giob Erviron Chamg 517217225

Haddad OB, Moravej B 1 2005) Discussion af “Trend, independence, statsionanty, and homoge-
ity bests an maximam mminfall series of standard durations recoeded i Tuskey” hy Tefamak
Haktanir and Hatice Citakeglu. J Hydrol Eng 20 [T 5004




T M. Morave) et al

Halling C5 1 19441 Enpinsenng realence versus ecological resileence. In- Nabonal Academy of
Enginecring (od) ¢edl Engineering within ecofogical constroings. Katiomul Acslenoes Press,
‘Washingiom, DC, pp 51-43

Ifiekhar A5, Podvakos B, Rogers A 1 2022) Secial preferences Jor water sensitiee housmg features
inAustralin, Ecol Ecan 195: 17384

IRPL (202 1) Whater zensitive caicomes for inflk deyvelopments. Btigs fwatersenstinecities. ong aa'
comienifproject-opdl

Keaths N Broam BR () Exereme evemis: being prepared for the pitfalls wish progressimg
sustaknihle wrban water munagensent Water Sci Teclnnl 57 1271-1280

Kenwuy 5. Gregory A, MoMahoo § 020110 Urban waler mass balapce anuly=is 1 Ind Ecool
E5 516037060

Lam KL, van der Hock JP ) 2050 Low.carbom wrban waler systems: oppormanities beyend waler
and wasiewaier uinlisies? Environ Sci Technol 541231 14854 14861

Lam KL, Kenway SI Lant PA {301 7) Energy sz For waber provison in cities. 1 Clean Prod
143600715

Lam KL, Liw G, Moielica-Wagemar AM, van der Hoek JP (3022} Towanl carbon-neoiral waler
systems insights from glohol cities. Engineening 14471 77<RS

Londem &, Bertrum N, Bemonf M. Kenway 5. Sainshury 0, Tedoravic T, Byme §, Pvpe BE,
Sochacka B, Sveendan 5, Morsvej M O20000 Knutsford cose study final repon: waler sensi-
tive muscames for miill development. Cooperative Besearch Centre for Water Sensibive Cilies,
Melbowrne

Lomdom (3, Bertram M. Sainsbury O, Todogovic T 1 2020 Enill eypologies catalogos . Cooperative
Besearch Centre for Water Sensatnve Cites. Melbourne

Miarks NE. Hosseiny Ho Bill VP, Abn L, Conmenins MO, Kremer B Smob VB (2022 Spatial mie-
gratipn of urban runalf modeling, heat, and secial valnerohility for blue-green mfrastrciune
planning and management. | Water Resour Plan Manze 1451115

Matihew F harave M 120020 Summarny of bailding codes in Brighane: site sethbacks. heaght limits
and sige oover restncnans. The School of Archiecmre. Brsbane

MicDermott TET {2022} Global exprsare g0 food risk and poverty. M Commun 1301 121529

McEvoy 5. van de Ven FH, Bled 3W. Slinger JH (200 & Planming sopport ioods and their effeces
in partcipmony urhan adap@atiens warkshops. J Envaron Manag 2073 (9333

bfilly PCO, Betancourt 1, Felkenmask M. Hirsch BM, Kunchewice ZW, Letenmaier D, Siouffer
R (XKIR ) Stamananity is desd: whither warer management? Scicnce 39 58630573574

Miormee) M 205 Inveshigahng climale change using AK stationamy 254 in the Loke Lirmi basin
Ina 1 Hwadrol Sci Tochned §id: 382407

Mrave) M, Leardioa P 2022} Design typological analyss for urhan water managemens: why
mpasntificalion is needed and Bow 1 can be done? In: 1=t Isernational e-conference an green and
safe cities 2022 (leGRESAFE. LT Pesake. Malaysin, pp 699-717

Merovej M, Eenouf ML Lam KL Eesoway 5 (30200 User manual for sife-scale urban waier mzss
balamce assessment (SUWRBA) ool Y2 Cooperative Research Cenire for ‘Wiler Sensitive
Cities, Melbourne

Miormee M, Benouf M, Lom KL, Kenway 51, Urich © (20213 Sile-scale athan water mass hal-
apce ecssment (FUWMBA) o quantify waler performance of uwhan design-technalogy
emvironment configuratons, Wier Bes [HE: | 16277

Bormeej AL Learding P, Kemway 5 (20228} Collobombve water sensiive desipn and urban perfor
mance analysis. School of Architecoare, University of (aeensland

Mormeey M, Benouf M. Kenwaoy 5, Unch © {20226 What robes do srchitecturnl design and
water sarvicing iechnologes play n the waler performmnce of messlennal mill? Waler Res
SRR R LY

Mormee) M, Sochacka B, Learding P, Maithes: P (202200 Housing typologies in Greenslopes,
Enshane {drafik. School of Archisecmure, Universaty of Queensiamd, Brisbane

MiBer A Oziedend H, Marabek 1. Viklander M {2305 The pallutics conveyed by urban ronnd
i review of sources. S0 Tolal Emmaron T 156025




1 Transitions 8 Susioimoble Urban Water Systens 5

Mawron P (2010 Beyond. greenfields and greyfields: the challenge of regenemimg Australia’s
greyiield suburbs, Built Emaron 3601081104

Mewtan "W, Rogers EC 20007 Transfornung built enviranmenis: powards carban neuiral and
bilue:preen cites. Sustamohility L3011 ed745

Mewton P, Prasad D, Sproul A, White § (201%) Decarbonising the buh enveronmens: charting the
transiams. Springer, Singapsore

Mewton P (Glackin 'S, Witheridee 1. CGarner L (21200 Bevond small ot sobdoviston: sowerds
mumiciprality -mnitizied and residems-supponed precinct scale medm density residential indill
repencration in greyficld subards. Urban Palicy Fes 384 115354

Mewton PW, MNewman PW, Glackin &, Thomson (& {20228 Greentng the grevields. Springer,
Singapoere

Mewton W, Mewman PW, Glackin &, Thomson G (202200 Greening the greyfelds: new models
fog regenerating the muddle saborbs of low-density ciikes - Palgrave Moomillan, Simgapoce

Pahl-Was] C. Sendeimir J, lefrey P {29 Resoarces manogement in transition. Bool Soc
L 1hds

Benouf M. Kenway 21 Lam KL, Weber T, Roux E Serso-Neamann 8, Choy DL Morgan EA
(2018) Understanding urban water perficmance ot the cety=region scale using an wrbhan wuier
melabolism evaluation framework. Water Res E37: 305005

Fenouf M. Kenwuy 5, Bestram M. Landom G, Tadorease T, Saingbury 0, Bace K Morave) M,
Snchacka B (0200 Waier sensitive ousonmes for bl developmens: infill performance evalo.
aban franeweek. Conperative Bzsezarch Cenire For Water Sensitive Ciizes, Melboumne

Eenood MA. Kepway 55, Beriram M. London G Suinsbury O, Todooovic T, Rioe K, Surendron 5,
Mocoeg) M (2020b Salsbury case study finall repan: waler sensitive oulcomes for infill devel
opment. Cooperative Research Centre for Wsser Sensine Cines. Melbourne

Engers BC, Dunn G, Hammer K, Movala W, de Haan FI, Brown L, Brown BE, Lleyd 8, Uinch
C, Wang THE, Cheserfield C (2030 Water Sensitve Cities Index: o dizgnestic tnol o assess
water sensitivigy and guide manogement actions. Waber Bes §86:1 16411

Sechacki B, Kenway 8, Bertram M, London G, Renouf M, Samsbary £, Surendman 5, Morave M,
Mice K. Todaravic T. Tarakernedeadeh M, Martin D202 1) Water serpsiave onlcomes Foc mdill
developmens: finuf repon. Coppenitive Kesearch Centre for Waser Sensitive Cities, Melbourne

EZochacka BA, Benway 81, Benoud BMA (202 ki Liveatibity and its interpretation in urban waler
management: systematic Bierature review. Cigies 113103154

United Natinos {2005 World urbancation prospecis: the 2018 revisson. ey focs. Umiced Natias,
Drepariment of Boonomie and Social Alfairs, Population Division, Mew York

Unch . Rauch W (2 4y Explorng critical pathways for urban waler managemsent 1o denify
st stralegies under deep umcertainties, Witer Fes G 374-545

van de Ven FH. Snep R, Koole 5. Brolsma B, van der Brugee B, Spijker 1, Vergroesen T (0016
Adagiation planning suppon kidbox: measumble performance informabion based wols foc cie
creatiom of resaliemt, ecosystem-hased arban plans with urban desipners. decisian-makers. amd
stakehelders. Enveron Sci Pol fiftcd27-456

van Leewwen CJ, Frijes 1, van Wezel &, van de Yen FHM (2012 Ciy Muepnnes: 24 indecarors
ba nsmess the sustzmnobitity of the urhim water cycle. 'Water Besour Manng 26085 2L TT. 2097

Wailmman A { 1965 The metabsalssn of ciees. %o Am 21330178193

Faveri E, Fass 1, Khan A Damanda B Jagerskog & (2121 Ebb and flow, vol 1. Waler. magraticon,
und development. Waorld Bank Publcobons, Washmmgton, D

Muojlaba Morave] & o pestdeciorad resech fellow ar The Umiversity of Queenslamil. His
research focuses an model development, simulation, ond opismisafion of arban waler sysiens,
wilh & porticulas emphasis on Water Sensittve Uthan Desipn amd Sustainable rhan Waler
Manogement, i ackieve sasiainable, resibient, and Bveable cities. He has developed new imegraced
mitifelling wols o support collzborative arhen design processes and eqptimise co-desipn options.
He has authored 19 peerreviewed reseanch artscles, two book chapters, and seven research and




T M. Morave) et al

develapneent repams far mddustry. Has wark wes showeased an the Stme Libeary of Queeesland’s
“Furpose Boilt: Amchatecre for 2 Better Tomamow™ pobdic exbibition m 2023 He has also wan
mukiple awards for teaching, including Australion Awards tor University Teaching 1 AALT,
Ciganoms for Custanding Conlmchuisons i Stadent Leamimg category an 20235,

[eatn Sochuckn is-a Phid researcher 2 the Avsimlian Centre far Water and Envimonmenizl|
Bioiechnodogy, University of Qooensland, Avstmlin, investigating measwmble aspecis of the mela

ticnship hetwesn arhan waer management and Bveahiliy, with the 2im of supporting ibe waler
wEchar in demonstrating s comnbation 1o the creatiaon of beiver wrban environneenis. Beala hos
mierdisciptinary background im baoth social science and water manngement and experence incom

mumiy engagemend for saskainahilily across different geographic coniexts. Her areas of expertise
and research intenests mclude social aspects of urhan water mamagement. miegrated approaches o
rescurces manzgement, arhan greening. and concepiaal anderpinnings of urban susainabilicy
frameswonks.

Steven Kenway s o water lewder with senicr expenence inoresearch. industry, amd govermmens,
gained throwgh moles wilh the Unveraty of Queensland, CEIRC, Bosbane Waber, Svdney Water,
und privale comsulting. Hes work sddresses urban water secarity, the waler-emergy nexus, aml cir
cular eepmomess 1o achicve kev poaks ooch as (1) o met pero carban waler eycle, (6) hybeel, decen

trabised. snd miggroied systems, and (uiil sustamable wrhan design and planning. He has auchoeed
over tll Scopus-lisied aricles i hagh-quakity joarnals. 20 books oo majpes CRC peblic repoas, 14
baoak chapeers, ond over &7 conference anacles (a total of over D06 pahlications).

Pefer Mewbtnn o5 an Emermus Professor o the Centme for Urhan Transibens ot Swanhurne
University of Technolegy in Melboarne, Ansiralis. From 2007 1o 2020, be beld the position of
Besearch Professor, following 15 years as: Chicf Research Scientist with the Commanwealth
Scientilo and Indusiniad Research Orgonissticm (CSIRCN. He bas had o desingushed cureer
Pilt-emmimmnmeni research and was eloced a Fellow of the Academy of Sooal Scences in
Aumstralis m 2004, Hes principal feekls of research hsve focused on the technolagy of planning,
sustarnahitity science, und arbhan mnsions. He has published over 25 books, including Greenieg
the Grreyfeetads and Migranon wed Leban Transrony dn Awerealie in 2022

Cassady Swinheurne = 2 Phl sindent researchmg within she ‘WaterEncrgy-Carbon Group o
the Ausiralian Cenire for Water and Emvircomenial Bictechnidogy of the University of Queensband
Her research focuses on the cosbenefils and imde-offs between vunoas components of the arhan
waler oycle, with a paticular focas on hiew these inferactions manifest in waler-sensitive urban-
diezign infrastruciure and doring periods of drowghiz and extreme ramnfall Her work iz infermed by
aystemns andd resdicnce theary, ond her backgrousd in minbhematics. which she soadied for her
Eachelor of Stience at the University of Tasmania

Ka Leung Lam & an Asasaant Protessor of Emaronmental Science a8 Doke Kunshan Universny,
China. Por 1o jomming TECL, e was o Mane Skledowska Core Fellow ar Delfe University of
Techinedagy, the Metherlands. His rescarch fecuses on how we can sustainably tmnsiteon our
approaches 4y water management: reducng greenhouse gus emissicas, reducing enviroamental
fooiprimis, enshling respurce recovery, and improyving resoarce efficiency. He hes published
approximaely 20 peer-reviewed anicles related to sustainabilig




1 Transitions 8 Susioimoble Urban Water Systens T

Open Acoess - Thas chapaer i licensad unider the terms of the Crearve Cammipns Atinboion 4.0
Insermationz] License (hapicreativeconmons cogflcensesTy'd 0, which permits use, sharing,
adapeation, distribation and reproduciian in any mediam or fecmasg, & leng as vou gve appropnate
credit 1 the original authoris) and the source, previde 2 hink o the Creatne Commons Boense and
tndicube if changes were made,

The images ar nther third party matenal in ihas chapter ane inchaded in the chapeer’s Cresfive
Comnsans license, unloss idecated olheraise i a credil lne ge the matenad I material 5 not
included in the chapeer's Creative Commons license and vour intended use a5 nen permmted by
stmtuary regulabion or excesds the permitied use, vou will meed o ohtoin permizsion directly from
the copyright hulder.




Chapter 4
Accelerating Climate Innovation in Cities

Alezzamdro Ossola and Brenda Lin

Abstract The rate ot which climate action is curremtly achieved i aften outpaced
by the increasing speed of climate smpacis in many urbanised regions globally,
Actions relaled to coping with climse extremes, improving adaptive responses, and
altiinately transforming cities for climate resilicnce have had vanable suceess and
hawve often faibed to be implemensted at seale. Clinte steesses snd impacts age sccel-
erating; current climate action ks not, at least not fast enough.

Here we progose o novel concephual framework based o the coscepl of ‘climate
innewateon’ the pervasive. strategic applicaton of new and yet-to-be-bom ideas,
knowledge, and technology that can significantly accelerate the mitigation of cli-
miEe change impacts and realise climate sdaptation in heman societies:

W identily a tvpology of climate innovations—incremental, sustaining, radical,
and disruptive—highlighting possible fock el cxamples of innovations. We fudher
discuss o climate immovation and sdoption curves, as well as inovation series,
could be idealised and implemensied o fast-track climare change mitigatkon and
sdaptation strategies al multiple scabes.

This framework can hopetully help societies and decision-makers 1o beter con-
texinalise how meaningful climaie sction can be emvisioned., priositised. and oaple-
miented—and discontinwed when it fails o acoelerate climate inpovations and meet
climate goals in increasingly accelerated timefranies.

Keywirds Clumate thicats - Sustainability transitions - Climate business and
finance - Climsate disruption
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4.1 The Increased Urgency for Climate Action

The iscreased focis on cities over the last decades bas revealed a lavge push by local
amdl regional govermnents o bang about activities, ideas, amd transformative
changes 1o belg cities addeess the impacts of climate change (Pancost 20016; Urge-
YWorsate o1 al. 200 However, cities are complex and dyvnamic svstems, amd inter-
disciplinary apgroaches are increasingly required to provide insights that tuke the
comtext of the ity into account (Lin et al. 20215 Even for cifies that have the gov-
ernance and financial capacity to best respomd to climate pressures (Figo 4.1 —like
some in the Global Nosth—urbanisation and a fust-paced climate chonge pathway
miay erode their ability to promptly respond in an equitable and sustanable matter
Becase of this, climate change may amplify seckal injustices of miensify cormms-
mitkes” inequaliies amd sdapive capacities between and within cities {Schlasberg
amd Cabling 214,
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Fig: 4.1 Visuahisatimn of climabnc changes | 19590-2050 predicied for 67,935 arhen seitlements
globally. Mean naximam fengperabare change (“C1 and percent precipitaben change (%) are cal-
culated for each setibement from s 560 E990 clinnage haseline mzg (30 arc-s resolution) and the
HudEME.ES model prajecied o 206022080 hy uzing the Representative Cancentrotson Pathway
&5 (Hajmans et all 2005; WorldClim v 14), Uthan sestbement podnis are provided by the Glohal
Bural-Urhan Mapping Praject, Yersson 1 GHRUMMP v 200 1L created by the Ceser for Imiernational
Farth Science Information Metwork {CIESINy Columbia University, the Entemnatsonal Foed Foficy
Research Instituse | IFPRIL. the World Bunk, amd the Centra Intemmacional de A gncalbara Tropical
(CLAT) dbarpoiedne cesinooalumbia sdafdanddmasetierong v Lsaitlerent-pinmicp,. - Popalsiion
eutimnades refer fo the haseline year HH0. Cities with populations excecding ane natlion people
hawve their cemtroids highdigined in bold for clanay. Senlements are codour<coded by continent amed
frequency plets prthe seconcery aves represent the Irequency diginibution of setlements for each
in continent in relabion s mean maxemuan eomperature change and mean precpiation change,
respectvely
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The variable speed of change processes and the urgency of current challenges
i e, climate change and eapid population growth) mean thiat we seed proactive and
papid change. amd we will thus require a sigoncficant acceleration in the sealm of
climaie adapiation ond mitigation advances, particslarly in cities that are focs of
climate mpacts. These impacts ane readily apparent and occarring at a faster rale
than acientists have prodicled. Howeves, advances in climate acton bosed on cumment
nogis and practice take time o baild (Sparkosan e al, X020, Collaboration and
coiperation between cities amd scress disciplines, govermments, and industres also
take substantial rust and wime o create. [nterdisciplinaey approsches that consider
the natwral and built envirenment, social dynamics, inleractions with stakeholbders,
and an assesament of community velnerabilicy av a bocal level have been proposed
o swstain climate sction (Bab et al. 2008). Multiple solulions in Aexible and adapt-
able pathways have been proposed to bring forth plans to protect citbes and their cag-
zenry (Wise et al. 2004; Buurman and Babowvie 2016,

Yet, the rate at which climate action s cumently achieved g often outpaced by
the increasiing speed of climate impacts i many urbanised regions globally. Actions
related 1o coping with climate extrenees, inproving adaptive responses. and wli-
mately ransforming cities for climate resilience huiyve bad variable suceess and lave
often failed 1o be implemented at scake.

Here we propose a new conceplual framesork based on the concept of "climate
inncwatbon’s the pervasive, strotegte application of rew ond vel-to-De-lvem Gdeas,
kreowledge, and techaelogy vl can sipnificennly aecelerate e oaniiganion af oli-
et cliange bty e realiee olisiare edoprarion be feman soctenes. This frame-
otk can opefully help communaties and decision-makers 10 betler comextualise
by micaningiul climate action can be envisioned, prionised. and implemented—
wnd discontineed when it fails w accelerale climaie mnovations and meet climate
goals in saitable fimeframes O climate-action sunsetting ')

4.2 Climate Actions Lag Climate Impacts

Current and populis approaches for climate action in urban areas include (1) mes-
sures for coping with acute stresses, such as those from weather extrenses, (k)
actvons for inproving responses o pericdic and recurrent climate shocks, and (i)
plans thist seek o promote urban ransformations to desl with the chronic stresses
beowght about by climate change inthe shor and medium emm {Fig. 4,20

Many cities globally are iscrcasingly selying on shor-term strategies, plans, and
actions aimed &t copieg with weather and climale extrernes (e.p. Larsen 20015},
These immediate and shon-term actions argeting extreme, acuie stresses—while
importen b merease restlience and adaptobility of uwhan systems-—odTer tactical
but limited strategic pathways (o suppon cities for a different climaie change fubure,
Among those, warning svstems for approaching eyeloses. large-seale Aooding
events, and bushfives ave bocoming cormmanplace in many urban aress, in both the
Cilobal Morth and South (O Connell e al. 20200 Becawse of the large impact these
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Fig, 42 Chlimate innovation is a hefistic stmiegy that moves bevand irditional approaches aimesd
ot copang with weather suireme s impraving Bunan and infrastruciane resilionce g climte shecks,
and transfoeming urban systems for adapeing (o climete change inthe shor erm. Clinale mnova-
tiom aims at accelerating climease action and oulcomes in the long term throegh on ingegrated seres
of mew amd yet:to<he-horn techmologies. actions, policies. programmes, and ingerventions tha can
sigmificantly amplify their impacts over time (see abso Figs. 4.5 aml 4 4)

cabreme, acute cvents lave on cities and their communities, govemiments and com-
ity groups focus strongly on coping strategies almed at survival and the seduc-
tion of kost infrasuscire and life. For example. increased flooding events due to
prolenged storm systems have dncreased the use of levees o cities 1o protect inpss-
tand infrastmucture. As weather and climate extremes are the short-tegm stresses
mastly fele by urhan dwellers, coping strategies targeting short and acute impacts
are those most likely to affect the poblic perception and ability 1o take meaningful
sction for personal and conmimunity profection,

More sophisticated climate actions and strategies afm at dmproving urban
responses e peridic climate shocks amd stresses such & the Millennial droaght or
seasonal hearwave or coldwave events. The effect of global circulation changes on
large-scale climate puttemns such as ElI Nifte-Southern Oscillation (ENSCH and the
Indian Ocean Dipole (IO influence the frequency and duraticn of raangall disuri-
bution patterms. which can have long-lasting effects on ciiies in terms of oo mach
and pot encagh waler 1o sustain the population and eavironnsental landscapes in and
around cities. While long-term pervods of high rainfall can lead w a greatee thoeat of
fooding from sedden extreme storms, prolonged periods of low rainfall have led 1o
cities opening up desalinisation plams and recyeling water 0 betler manage wyeer-
twintics in bighly vagialle water supplies.
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Fig. 4.3 Represeniation of climate mnpsaism (. b)) end sdopion (el corves folliwing Everet
Riger's work on the diffasion of inmovations ( P462) and its medificabons. Bepresemiotian of fasd
unid slonw thepreiscal climate mmovinion senes (di

Iy the Last decade a pew approsch based on resforming cities (also Known as
urhan transformation) has been increasingly adopded o fosber climare change resal-
ience and adoptive outcomes {Rosenzweig o1 al, 20185, These actions recognise and
ey o address chronic climate steesses, particalarly those brought about by climate
change in the short w0 medion werm, but with the realisabion that ooy of these
trends will contime: into te futre. One of the biggest issues omany of the woeld's
cities b5 the continuing trend bowards incpeasing temperatures aloag with increased
urhanisation and wiban heat islands. Urban tansformation is largely geared towards
reshaping and changing exisung wiban areas amd fbeics w retrofio climae sustalp-
ability elements and incorporate new clumate policies and actions (Egerer et al.
20215, The broader scope and foreard-looking goals of this transformative approasch
have stimulated recemt schelarship amd  practices that vse transdisciplinary
approsches o mavigate the complexity of urban and climate responses i the sho
amdd medivm teem (Lin etal. 20215 The hope is thot the current global agreersents
o nel zero and other mitigation pathways will begin w amelione some of these
chronic tremds. Uban teansforimation iniiatives, such as these ineorporating wide-
scale nature-based solutions and urban forests, while promising in some aseas, ane
often very sboow to be implemented at scale (e.g. trees ke decades to grow 10 matie-
rityy of hove intnnsic limits in their implementation (e.g. wee canopy largets of
grester than 30% are often impossible to achieve due oo lack of space Tor ree plant-
ings and climate limitabions b,
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Fig. 4.4 Definmions and examples of a passehle typology of chimae inmovations based on rechial-
oy newness and likeky climage oulcomes and impacts. The definatioms of clemale inmovateon, tech-
nology newness, and climale outcoanes are refative cancepts and depend upon lecal charactenstes
il mrhan seitings, &5 well as spciol and sconomac miliews, loons ane an the free public domain from
IAWing and Wikineedia Commons

Approaches for coping, improving, and transforming ciies o survive weather
wind climnte issues huve undeniably sef many urban areas onto positive pathways for
climate action. Despite these advances. several issues can limit the value and effi-
cacy of these measuies, particulacly when dealing with the many climate stresses
and impacts that will arise with climate change in the bong term. First, many of the
examples discossed above are often one-off factical actions, rather thin concerted
strategies placed into a synergistic framework. Many of these climate actions are
themaelves a product of ideas, policies, technologies, plans, and [rameworks envi-
sioned even before climate change was Eknown to be an issae. At the same dme, as
the populaton increasingly experiences so-called ‘climate faigue’, it becomses
increasingly hard to convinee wrban dwellers to implement old solutions (e.2. wiater-
use restrictions dunng deeughty that have been proven numerous limes o bring
often limited or ntangible owtcomes. Further, the luck of ntegration, progression,
wnd fBexibility i climate gatcomes arising from these actions can significamly
reduce their overall ipact.

Becond, these climale actsons are olten difficult o translale and scale o other
urban contexis, and teeir upiake might be limited doe to low bay-in, poos resources,
wind Irigh costs. The implementation of multiple and integrated eliveate solutions
remiains limited to progressive el well-funded urban areas globally and 55 far from
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being mamsweamn practice. Ultimarely, current climane actbons are sdopled at a
apeed that rarely matches the eate of climate change expected in many urhan arcas
(Fig. 4.1 Climate policies driven by decision- and policymakers often stall for
years—if not decades—belore they can generate ofien delaved and less tangible
impacts. Older climate strategies and tscties are moatly based on the assumgdion
that climate change is solely an issue o be dealt with, rather than & evce-in-g-
civilizetioe opportunity o funher society and the emaronment. Too nuny of owr
current climate actions are ke, urinaginative iitations of attenpts devised else-
where, rvther than a coherent set of locally based, scientifically grounded strategies
able o wan the war on climate change, The proof of this is that most urban ancas
globally are trying just w0 survive—not thrive—under climate change,

4.3  Accelerating Climate Innovation in Cities

The cureent age af aceeleranons has led to massive shifts i wechaology, globalizs-
tion, and progress that are argeed o Tundamentally reshape the complex ways cities
and societies function (Friedman 2007). Despite some limited advances, these
wecelerated waves of innovation ase far from providing the solutions that futueists
Fiave imagined would alseady be wvented 1o save humanity from the impacts of
climate chunge, Climate steesses and impacts are accelerating: current climate
dcivom 15 nod, @t beast not fast enough.

Here we progiose a framework of kdeas based on the concept of climate innova-
tion thar could complement and amplity curvent climate acebon appeoaches across
urban aseas (Fig, 4.2 while significantly accelerating climate change adupration
and mitigation strategies in the long term. To do 2o, we revisit the sociological the-
ory of the diffusion of manovations by Everent Rogers (1962 by applving a modem
"‘cliate lens’. Here we define climate innovation as “the pervasive, strategic appli-
caton of new wnd vet-to-be-bormn ideas, knowledge and techmology that can zignifi-
cantly accelerate the mitigation of climate change impacts and realize climale
sdaptation in human societies’, In doing so we recognise some caveats e assomp-
tions. We propose climate inrovation o be o vanable concept with no universal
value and applicabilivy; what repeesents a climate innovation in ope city might no
b a true innavation in asother city, Thus, climate inrovation may oocur in diffesent
wavs and wajectonies. depending not only on the rae of change of climatic variables
(Fiz. 4,13, but also on city-based envirenmental and sochial variables, among othees,
Climate innovation can be (1) directly imended 1o create disruptive sutcomes for
climate-human systems (e.g. planning a climate-positive city) or (L an innoyvation
in fiebds oaher than those relsted w climate {e.g. energy ) that can indirectly benebin
climate adaptation and mitigation {e.g. LED lights), Climate innovation is intended
here as involving and encouraging ned only new and emerging dechnologies, prod-
ucts, amd poficies. bt also those Likely to come o existence in the near fulure.
Uleipnately, climate bwovation con be intésded a8 both an additve and a subeactive
peocess For instance, the creatvon of & new dismptive climate policy as well as the
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remioval of an candated clinate policy Csunsetting' |} could lead o progressive cli-
e GuULCadeEs,

Compared @0 other approaches for climare action (e.g. coping, Fig. 4.2}, climaie
innovation engenders 4 more positve, Torwand-looking comsolation that is unider-
panned by thie indrinsic hunsan abiliey 1o create dissuptive and o ginal weas that can
lzad tooa step change in practice. In addition to the “climate innoviators’ themselves,
‘carly adopters’ are those climate actoss with the drive, capital, skilla. technelogy,
witd capacity o adopt and implemenst pew climate sctions before an 'carly mapority’
can act {Fig. 4.3a). As scen when analysing innovateon curves in other fiebds, delays
ahown by late adoplers’ and laggands” are often iriggered by cconomic reasons
and policy constraints rather thien a e lack of drive and capacicy o pursoe by
v climate outcomes, The eate at which climate actors adopt and mainscreans cli-
mate inovabion can dictate the shage and rate of change in innovation and adoption
curves and the timing with which a climate innovation will felly penetrate a pasiico-
lar climate-human systeo (Fig. 4.3,

Drwe g thie Dntrinsic temporal pataee of clinate and sther innovations, innoviation
curves can be rather flat and extended over time (Fig, 4.35) or compeessed, as for
‘accelerated inmovation”. Simdlarly, adogiion curves can be extended or compressed
ina tempogal dimension depending on thee rate of adopiion in @ local uban comext,
For example, innovators and early adoptess were the fisst 40 make wse of the LED
light bulb, a relatively recent incremental mnovateon that has achieved some energy
suving and reductions i grecnlouse gas emission (Fig, 4.3, Late-majority and
laggard actors embraced this innovation later, lasgely because of policies aimed at
discontanuing the wse of traditionad low-cfficiency camdescent light bulbs and
changes in market forees. Compared 1o the traditbomal icandescent light bulb, the
LED light bulb can be considered an “accelersted myovation’ i many developed
couniries, where almost full adogiion was reached i years, and nod decades, as for
the traditional light bulb (Fig 4. 3b. ch In contrass, in many urban areas inthe Global
South that arve siill wot fully conmected tothe eleceric gride the LEDY Lighe sull repre-
seints an innevation with indirect benefits for the climate gystermn that is et o be
realised and sealed 1w sime.

Because of the accelerated mature of climate change impacts in many urban arcas
alohally, the sebection and prioritisation of “aceeleraied climate inmovation” could
ahoeten the timeframe over which meanisgful climate mitigation and sdapeation
efforts could be mainastreamed and scaled o oan appropriate size. Despite beang tech-
nically and economically feasible, some climate innevations might be simply oo
slow e fully penetrate o climate-human system o make a tangible impact soon
cnogh to make a significant ditference. For instance, seme pecent urban foreat poli-
cies thar aim o increase urban tee canogy cover o moee than 30% might not match
the rate of projected changes in the local clumate sysieim when droaght-toberant (bt
slow-growing) tree species are praontised (Ossola and Lin 2021, However, effec-
tive policies, incentives, amd regulations cowld be implemented (o mainstream cli-
e innovalons in particular contexts (oo phase-outs of old wechnologies swuch as
incandescent light bulbz).
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Multiple climare imnovations are often sequental and requise a steg change i
catablished technological, social, economic, of environmental parsdigms 1o be
effective (Fig. 4.40). For instance, technological advances in energy storage and
amill batteries enabled the creation of incremental innovations such ax E-bikes and
glectric sconters, which have had a variable tmpact o greenhouse enissions from
the personal mobility secior. Funher advances in imlformation echsology and
mikhle apps allowed the creation of new personal mobility-as-a-service (Maa%)
companies, seme of which were able 1o locally disrap transportation markeis, while
chers quickly perished,

When strategising imsovation Tor climate asction, climate actors could not oaly
prioaitise acceleraed climate innovations that could match prodicied shifis in the
Iocal climate, but also plan Tor innovation series wnd pathways (e, mualtiple dosovs-
tions) that could deliver cutcones more quickly, Faster innovation series could e
sehieved by shonening and accelerating adoption curves (Fig, 4 3b, ¢}, allowing the
flow of coscurment innovations (Fig. 4.3d), and imtegrating complementary types of
innovations (Fig, 4.4 Skow climate invovation series coald, in contrast, lead w
plateau oubcomses amd hamper climate action snd peogress towards meankngiul
sdaptation and mitigation goals, Whale it might be difficult w0 priceitize yet-to-he-
born techoslogies amd inmwvations, flexible approaches that coeld acoommadals
parallel and complementary clinate innovation frajectorics and pathways could
mitigate the nsk of unanticipated (or lack of) Innevation, as could “clinsate action
aunsetting” when needed, At the sane time, sew innovation oould emerge by
realigning human amd ceobogical systems swith cacl other—a tenet that has been
fumdasmental to many indigenous knowledge systems for thousands of years—or by
Iooking at older solutions pow forgoien (Dssoela et al. 2005}

A poted carlier regarding the local nature of single climate innovations, inpoys-
tion serkes that enable ceriain climae outcomes in a particular urban aren do oo
guzraniee that the same outcomes could be achieved @ other bocations with diffesent
climates and socio-ecoqomic contexls.

4.4 A Climate Innovation Typology for Cities

lnsovation theores from economics, business development, and social science have
bz wsed in numeroas atbempts o classify te many types of innovations that have
fuelbed coomomic and social cyveles of human soceeties. However, a typology of cli-
maEte innovatkons For citics has not vet been catablizshed. Here we envision amd cod-
ify a possible ivpobogy along two axes related 1o echnelogy newness and potential
climate impacts and cwtcomes (Fig, 4.4), We sclmoewledpe thar this typification is
far Trom complete. as it only represents one of the many possible ways o climaie
innovation Landscape can be strociured and analysed, Our effort abmes 1o inbtiabe—
pather tan resolve—ihe effor to establish a larger climate invovation typelogy and
Loy Foe citbes, As diseussed earier. a climate insovation could be included in
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a particular typology in seme cities but not in others, depending on the local conext,
climate, and socio-eco-technobogical miliew.

Twcremental climate inmovatiers ane actions charactensed by low wechnology
newness, which can bead o low or moderate climate impacts and outeonses
(Fiz. 440, These ineovations rely on existing oees; but they can be implemented
with & low nsk of failure or unanticipated outeomes. Some ircremental innovations,
such as the installation of urban solar reflectors (see, Ffor instance. litps s,
micero2 ), conling materials. orsimple white sools, are often small in namre bt can
b scabed wp o achieve compeund outcomes across urban landscapes.

Sustainipg clinmarte inmovations alzo have low technology newnsess, but they can
lead o greater climate impacts and outcomes, For instance. some whan plans and
pedicies, such as million ree planting peegrammes noarid caties or the adoption of
green energy oplions sech as solar panels; aim at creating a sep change i the
uprake of curmein climate actions without g significant depanure from climaie strate-
gics or adaplation and mingaton plans.

Rudical elivate innovations love higher techinology newness U do incremen-
tal amd sustaining innowations, bul can lead o lmied climae mpacts and out-
coines, particubarly when not scaled up, Smarnt city techmologies might allow somse
grban aseas Lo measwre, adjust, and optimise processes and Aoses of energy and
materials, and 1o respond to climate sinesses ina guasi-real-time fashion {Obringer
and Mateghi 2021} Some of these inpsvations might reguire sipnificant time and
CEORNG Fesoufees to mature and scale up 1o determune larger climaote impacis,

IMsrupdive clivete Tnnovaions can be envigioned at the higher cetting-edge end
af the techinodogy spectrum as well as have the podential o determine high-impact
climate benefits and owtcomes, These innovations. most of which have vo still come
o Fruation, can pob only mindmise bar alse reverse climate impaces and siresses. For
instance, the advent of circular cities, the creation of new carbon-absorbing matesi-
als and concrete. as well as floating cities could give way o the rise of carbon-
negative citbes able o progressively offset and reverse human emikssions from urban
wreas. The Greeen Riyad Project aims oo plant over seven imillion trees across g deseit
city alongside new technkeal and govemance enablers (o sestain its groswth and via-
bality (hepes Fwww rere. gov safenfprojects’green-rivadb-peoject). While this project
15 anticipated o spug significant climate innovations, outcomes for a range of ndus-
tries (2. healtheare, IT. Avance, etc.), and a 519 kalkion USD retuen on investment
(RO, its nisk of failuge and costs remain high.

4.5 A Call for Innovative Climate Action

Reframimg climate action through an ‘insovation lens' has the peential to acceles-
gl climale change adapiation and mitgation efforts and brng theny up e speed
with the climate impacts that are mushrooming across cities and towns globally,
This brief contribation aims to spur o dialogue among climate novators, decisiom-
makers, and researchers o siep ug tactical effores osands well-concerted, dynamic
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strategies that can accelerale action while pursuing dynamic pathways o cli-
e SCLo,

The miove wewwards a moee climate-innovative appeoach may seem confrontiing o
current governance syvstens, where failure & ot often accepted by constituents,
Failuzre that las led o a loss of faxpayer money has especially been seen as a diffi-
cult political pill to swallow. However, invovation, and especially fast innovation,
requires the public to allow govemiment 1o est il a number of oprions guickly
while evaluating the potential 1o scale up. Teaming up with scientists and stakehold-
ers i irial these new wdeas will be essential to co-create solutions that partics acoep
brecaus: they see the valwe in festing the new insovation, even with the poteatial For
failure.

Tt remuting w be seen which actors could take on board the charge of fostering and
coordinating climate inreovaiors and innevations, althowgh this role could be well
suited 1o a plethera of internatbonal, govempsental, pon-governamenial, amd womn-
profit erganisations (such as the Imergovernmental Panel on Climate Change or the
United Mations Environmeist Prograime).
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Part 11
Low-Carbon and Circular Cities



Chapter 5
Delivering Sustainable, Resilient, —
and Low-Carbon-Built Environments

&
E

Bao-Jie He and eo Prasad

Abstract The current climate emergency i% now a matter of wrgen! albention, as
evidenced by the growing number of scientific reports on the subject and media
generally, In response. there is a global movement within the buill eavironment sec-
tog Lo explore how net-zero carbon taigets can best be met for thas secior, globally,
by 2000, Many busineses, govermments, aod other organisations have seleased
their commitments with beachmarks, targets. and pathways 1o achieve net-zem
carhon-buill enviromiments, Such conumitments bave mainly pricritised carbon pol-
luteon metrics, while wban liveabilicy indicators rebated o cooling, comfont, health,
st well-being of communttics have often not Been well integrated into built enyi-
ronment decarbonization goals. This chapter aims to present pathways for schieving
climate-linked goals foe resilicm planning amd design systems for bt envison-
micnts. It analyses global gukdes, plans, amd scoons designed to lead @ sustainahle,
reatlient, and low-carban-huilt environments and presents a robust, comprehensive,
and indegrative discussion of the Andings of the CRC for low-carbon living to infoom
atrategie decision-making for buile ervieomments in Australia,

Keywords Low-carhaon-built environment - Decarbonisation - Climate resilicsee -
Targets and pathways - Technbgees and strategies
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5.1 Intreduction

Climate change s a global challenge thit bas arisen largely due to the release of
polluting gases fiom buming fossil fuel {e.g. coal, oil, and gaah Average global
temperature in 2023 on Earth has nsen by 1L0=101 °C above the pee-industrial level,
alresdy causing weather extremes such as hemtwaves, droughts, fooding, hurrn-
canes, and wildfees (UNEP 20200 For instance, boatwaves, whene iemperstines
remin high froo a few o dozens of davs, are one of the most lethal climase-related
disasters, A record-hreaking heatwave that hit the Buropean continent in July 2022
resulied inoa [6% incress: in morality, invelving aboug 33000 excess deaths
{ Evropean Union 202200, Apart from thrests to humans, natural ecosysiems are also
under significant risk. For example. in Ausiralia’s 2009-20200 bushfire season,
nearly three billion apimals were killed snd, with ongoing climate change. mhany
endangered species aee lkely to be driven o extinetion (WWE 20205 What s
wisrse, well-devcloped scientific models have peojecied that warming will be a
migjor frend in the coming decades and that fumre climate-related disasters and
hazards will be even more fregeent and severe (Freychet et al, 2022 IPOC 20235,
Tmgpeartantly. climate change is mow recognised as a theeat-multipbicr globally and
locally, intensifyung the full specoun of extreme evients: heabwayves, slomm sysiems
andd their associated Aooding, damage foom hail, snoaw, and wind, megafives, and
droag s,

Auddressing climate change is thus an wreent sk ned only because i s coucial
the sustminability of the present geperation, bul because i is eritical for Tuere lve-
abiliny ard prospenty. A direct pathway to dealing with ever-changing climaste is
mitigation through redecing the emission of greenhouse gases, including carbon
dioxide and methane. However, there iz also a need to concentrate on disaster nsk
reduction and climate change sdapation. (o peetect peaple from climate-relsted
dasasters and risks. The reasons are twofold. First, becanse successful decarbonisa-
tion 5 a significant change in the way bumans on the carth construet wnd live, it
cannod e achieved in the shoa teem. Second, sccompanying the efforms o fully
achieve decorbonisation. climate keeps changing, and issociated impacts on people
(eapecially vulnerable and dissdvantaged grougs) emain intractible {Rosenzweig
elal 20k8).

5.L1  Imternational Agendas on Built Enviromment
Infrasiruciure Decarbonisation

Decarbonisation represents @ divect response o decelerating climate change and
limiting warming below 13 "CL bevond which lives, liveliboods, asd economies
will be locked wseo more serious risks (IPOC 20081 A necessary tanget to aclicwe
this is to curk global carbon emission intensity to bess than 0% of the 2009 emis-
sion bevel by 2080 (Ritchie and Roser 2022), Moy nations have now recogrised the
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impormamce of shifting their societes and economics onto & path of decafboniation
wind hiave committed 1o diverse versions of fromeworks for carbon newlrality.

Cilies are considered 1o be a major opgogiuniiy for carbon-neutral sction as ey
consttate the main seilement form for over habf of the wosld's population, as owell
as heing copnoamiac growth engines. However, cities also account for about T0% of
global precnlbouse gas emissions (United Mations 20223, Different sectors of the
economy. sich as encrgy, land, indesery, and infrastnscture (e.z. buildings and trans-
poftatien ), have formolated independent fargets and ddentified implementable path-
ways for redocing demand for buildings and materials with high embodied and
perating encrgy, converming thear encrgy supply w carbon-free clearicity and Tuels
{spch as geeen hydrogen), and increasing carbon sequesteation and storage o poo-
duce carbop-neetral cities (Quigley 20007,

The construction and operation of butldings and other forms of infrasciure
gecount for 34% of global energy wse and represent 37% of global operatiomnal
encrpy and process-relsted OO emisgions (UMEP 20215 The building and con-
stiuction sectof has responded by dentifving quick, deep. and cost-effective grecn-
hicwase gas mitigation targets (Tahle 5.1) (Huovila et al. 200003 For instance, the
Cilobal Alliance for Building and Construction 1GABC) lausched a global moadimap
fe achieve a common vision of 4 gero-carbon building and construction secioe. lin
this vision, new bmildings are expected o meet nef-zeeo operation-ready codes and
policies by MM, and most sew buildings are expected 10 achieve the net-zem
wlale-of-life carbon target by 20500 A tanget of net-zero operational corbon emis-
slons among most existing buibdings by 2050 i expected w be achieved by actions
such as renovation, repair, refurbishment. amd rewrofits (GlobalABC 20200,
(Appendix A coatains a definition of decarbonisation teems wsed in this chapter.)

5.1.2 Baseline Challenges in Decarbonising
the Built Environment

Along with extensive carbon emissions and the associsted clinate change. cities are
facing many mega-challenges, incleding whanisation, popualation ikceease and ape-
ing, ervicommental deteriopation, economic growih, amd bBiodiveesity Lo, City
decision-makers need w0 wideratand bow amd where teese challenges in population,
geonmmy, covironmseat, and well-being inersect with the existing and emerging
risks and threas generated by climate change, An improper decision in urban plan-
ning and design can lave knock-on effects for many other issoes, such as automs-
bile dependence. heat-island effects, air polluiion. and arban fooding.
Low—denaity and dispersed urban grovwtly, whicl is a tvpacal development patiem
of Auwstralian cities. beads to cifies that are bighly dependent on awiemobiles and
high consumers of resturces {such as basic raw concrete amd asphalt materials fior
building longer roads, pipes, and wires) amd emissions {aech as pollutant exhausis,
waste heat, and COL 1 (Thomson e al. 2009 Ancther problem with this type of builo
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Tahbe 5.1 Eroadmaps of zelecred glotial and namonal petzern carban-buelt enviranmsens inaiatives
(WIGEHC 2000; Architectare D030 2021, IEA 202 fa; LET 2021 RIEA 2021 UNEP 2026)
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Tohle 5.1 jconnnued)
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civirsnment 15 thal conerete asd asphalt pavements olten bave strong solor radis-
tion ahsorpion and heat storage capacity. causing local wemperatire increases called
urban heat islands (Roth 20012, Furthermese, basd surfaces ofien prevent cities from
draining excessive water, thereby placing their populations at nsk of arban fooding,
capecially during the beavy precipitation that is increasingly frequent bn cities ax
climate change accelerates (Wang et al. 2022 Low-density and dispersed precincis
are also criticised o the causes of undesieable economic and social performance,
partbculagly im companson with otker development patterns ( Kjaersgaard o1 al 20095,

Crbher improper built caviconment designs lesding W intensifcaton of hest-
sskand effects include redeced urban greenery amd water bodies, increased building
hieight and density and city foolprints, veduced ventilabion performance, and
increased anthropogenic beal release associated with air-conditioner and vehicle
operation: {Roth 20020 In developed cities, the wrban heat island has alisady
become & typical phesomenon of local clinute chinge. For instance, Australia is a
highly urbanised mtion, amd citdes we generally 5 °C obter than thewr surrounding
subiarban areas (Palin 2017).

Grecgraphical location can also amplify hes-island effects. Within the Greater
Svdney Begion. the inland suburbs, doe to their local mecroclimate and lack of a
sed breeze, can bBe 12 °C hotler than the coastal suburbs (Saniamourts et al.
200 TE Under climate change and engoing wiban development, both heatwaves
and leat islands increase people’s exposure o extremne heat clallenges (He ef a
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202 1a) Extremse hea reduces owtdoor sctivity and peoduoctivity, obsiricts irans-
port operation, drives air pollution (e_g. ozone), incteases energy and water wse,
and cawses  anti-social bebaviowr and biodiversity loss  (Santamowris  and
Kolokotsa 20063,

5.1.3  Overcoming Inertia in Achieving Decarbonisation
of the Built Environment

Factors slooking built enviconmient decarbonization inclade population increase, cli-
miste change, and people's increasangly high demands for cotafoi, kealih, and well-
being amd their peeference for car-based fravel in the absence of copvenbent
alieronatives. Population increase leads o growth in building foostprings, implying the
wae of large amwounts of materials (embosdied carbon) and the adoption of mechani-
cal heatng, ventilating, and cooling for regulating indeer and outdoor environment
remperatres {operational carbon).

Clirmate change reshapes the carbon emission pattern of the building and coa-
strection sector, mastly leading toan upward trewd s energy demand. Temperatuse
increases amd aseocisted natmeal disasters from extreme weather evenls increuse
the lkelihood of msterial and stroctural damage, or even building collapse and
the reduction of service life. This adds o embodied carkon emissions for building
maintenance.  repair, and refurbishment, or for new  construction  {Prasad
et al, 2023).

Oritdoos climates shape indoor climates througl heat ranafer and penetration
(Path 1 in Fig. 5.1 Deteviogatioar of indssod clirmate qualioy (e bemperatuns) is a
driver for the extensive adoption of HVAC sysiems for cooling porposes, resulting
i i sigaificant increase i electricity wse and a concomatant increase in operatonl
carbon emissions, as the majorty of clecricity grids worldwide cusrently depend
muzinly on fossil feels, It should be wobed that wir-conditicning systems have been a
primary adaptive approach for rapid post-1960s population and city growth in hot
tropical and ard regions {Dick and Rimoser 1909 He et al. 202 [y, The incrensing
wae of HVAC gvstems also boosts ouidoeos exireme heat (Puth 2 in Fig. 510 Fo
grammple. in the Phoenix metropaelitin sres, waste beat eoitted from aa-conditioning
gyatems al right elevated the average air temperatare ot 2 m by mone than 1 °C Fo
some uthan locations (Salamancy et al. 20045

These drivers shaps the potential for passive desizn technigues and strategies foi
aspects reluted 10 st space and Tonm, buikling type, envelope progerties, ventils-
tion performance. lighting, renewable eweroy wse, and other passive techoobogics
such as surface coating and verticad grecning. Overall, addeessing climate change s
a task relevant not only to decarbonisation, but also w building wban resilienee and
adaptation capacity. This chapter aims o descrbe bow o develop sustanable, resil-
icnd, amd low-carbon-buill environments.
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Fig: #1 The indoor-caidoor hem trunsfer and refease, penemaling a pegative loop of oo over-
leating and vuslnor extreme heat. | Source: Auibors

5.2 International Visions for Sustainable, Resilient,
and Low-Carbon-Built Environments

The development of sustainable, vestlient, and bow-carbon-builll enyizonments- for
cities pequires & fousdationa] framework for coping with elinsate-related chal-
lenges, in the context of increasing populaten and urban and coonemic growth.
Lavor-carbion, resilient cities typically attempt a win-win sodution with mitigution
through reducing sreenbowse gas emissions and the achievement of whan resil-
iece by redecing disaster sk oand encowraging climate change adaptation
{Bosenzweig and Solecki 20081 Low-carbon, resilient cities pest within sustain-
able cities, where a broader set of environmental indicators, in addinon 1o pollution
and carbon emissions, inchede energy and water wse, water quality, encrgy mis,
waste and recyeling rates, green space ratios, primagy forests, and agriculteral land
loss. Funher, key socio-economic indicators include social equity, sccessibility,
density, and variety {de Jong et al. 2005), Many urban philosophics. concepts, and
miovements, sech ad bealthy cities, garden cities. green cities, sustainnble cities,
Iowy-carbon citics, and eco-cities, embrace elements of low-carbon cities. A number
of mose comprehensive intematienal frameworks have also emerged and are aden-
tified below.

5.2.1  Sustainable Development Goals

The Sustainable Development Goals (SDGs chat o Muoeprot for all sectors o
achieve a better and more sustainable futore with a broad scope, futuse e horizon,
wid transformational perspective (UN SDG 2005y, The SPRGs have also elaborated
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conribwions from the buildig secied thar peesent significant challenges and vali-
eble opponupitics for improving enviecnmental, economic, and social benefits
wihilst addressing the problem of climate change (LN SDG 2005). STHG Sustainable
Cities and Commmities (Goal | explicitly specifies the necd w provide adequace,
safe, snclusive, and affordable housing, basic services, ranspor sysiems, waste
management systems, and public spaces, and o sdopt local maienials for sustain-
able and resilien boildings. Sustainable bailt eavirenments should also respond o
SDG Climate Actions (Coal 1) by improving resilience amd the capacity 1o adapt
i climate-related risks and disasters. and by integrating climate change meisores
anto ueban planning and design, Sustaisable bl envirenmends are alio expected o
sccomplish 304G Good Health and Well-being (Goal 3) Clean Water and Sanitation
(Cioal 6}, Alfordable and Clean Energy (Groal 7). and Responsible Consumption and
Production {Goal 12} among others.

5.2.2 UNEP's Three-Pillar Pathway

From the broad perspective of urban sustainabilicy, cities are under the copstines
of economic change, resource scarcity, sockal change, awvironmental deteriosation,
and climate change. To address such challenges, the United Matkons Envirommental
Programme {(UNEP) las established a three-pillar pathway for creating resource-
efficicnt cities: clean, resoupce-cfficient, and green and heabthy cities {Fig. 525
Regarding resource-efficiency amprovement. the UNEP priositises messurcs o
achieve a circular economy and 3B (reduce, rewse, and recycle) prnnciples. promaotes

Fig. 5.2 Putbways of sustamable, restliens, and bow-carban cibes defined by the TREP (20273
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lifecyele analyvais of material and energy use, and ecommends the adoptien of
amant lechiologics. Suggestions aboul sustaisable consurmption and peodactioda,
payment for pollution smd waste, and sccoumability mechanisms are solutions for
making cities cleaner. Land-use planning, mobility management, and socio-
ECORHNLIE Squity improvement ae solutions leading towards green and kealthy cit-
ics (LUMEP 2023).

5.2.3 Carbon Newtral Cities Alliance

The Carbon Meatral Cities Alliance presenis a community of leading global cities
dedicated to carbon neutrality between 2030 and 2050 (Carbon Mewiral Caties
Allfance 2022 Table 5.2 demonstrates carbon-newird targets and actions estab-
lished by soome leading cities. Admong these cities, Copenhagen, Denmark (66'%: of

Tahbe 82 Leading cipes winwking om carban-neuiml ceties

Moo Ciey T.a.rgel.'l anl] .1|:I:mm-.
' Cn-l.:-enhagen. Cup:nhagm aimms o be the firss carbon-ncutzl capital in 2025, s
Denmark Climuote Plan 223 consists of four pallars: energy consumpion, energy

presluction, motulity, and cisy adeninastratin

1 G-lugnw UK Glasgoa s commtted in hh:l:vmm,g a Net Fero Carbon Cry by 20HE The
city couscl declared o climate und ecological smergency and pmdumd
Bl recommendaticns an bew the city coukd respond 1o the emergency

3 Helsindi, Hebsinki aims to achieve the carbor nesiral target h_l,' 20051, Thas goal wall
Finland ke achieved by reducing the greenhouse-gas emnissions in Helsanks by
HO%
4 Mew Yark Cine © Mew York City is commitied bo reducing its greenhiouse gas enassicns by
USA 0% by mid<censury and is myvestng $230 ballion te adopt neighbouslooads

| § otz cheingen elis, wpcl ps Aiadling, Rest, mad tea Jown| e
3 Rockhodm, The visipn of a climste-sman Stockhobm forms the basis of o sorategy for

Sweden i fosxil Fue] free E“Inchhulm b 20400
f S:flhc'\' " Actoss the local govermament area, the Ell:f nd'S:n:Inr:g,' hats et largei= far
Aumsiralia S0% renewabiles by 2000, 705 redaction in 20 levels of greenhnuse gas
emissions levels by 2050 and nel-xero emssbons by 205
7 Toronsn, By 2050 1% of vehicles in Toroneo will ase low.carbon energy; 735
Cun:u]u n:l':rlpa: unﬂcrilmmu h: wdlkndmmlrd
&  Wancouver. " The Renewahle CIl!. El.rmng'.- is Ii:-r-r.n} £ L'lng term plm to shift huﬂdm!;
Canmla and transpomation encrgy wwe in the entme city to 100% rerewables before
Hi5(k
9 Wxhinpion, | In December MHT. Washmgtan, DC pledped to become carhonsnewtral by
DHC, 178 2050 Washington, P has developed Clean Erergy [2C a roadmap to cut

greenhouse gus emissions by 509 by 3032 through reductions i energy
e and mcreased wse af renewable energy
10 Yokphama, Yokohama Caty 15 comnuited 10 addressing urban problems sach as a
Tagam kyperageing sockety and redoction of CL0; emissicns. along wiils the
_revitalisation of the cuty's ecanmmy
Source: Carben Neairal Cibes Alkance {2122)
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carbon emissions from energy and 345 from wanspoitk, has a target of carbon new-
trality by 2025 (Carbon Newtral Cities Alliznee 30220 18 presemts a four-pillar path-
weay  incleding anitiatives addressing energy  consumplion, cnergy  production,
mickulity, and city administeation. The City of Teronto aspines to reduce greenhomse
gas emissions by 306 by 2050, based on 19490 levels, All new buibdings should be
near-zero greenhouse gas emissions by 20240, and all exdsting buildings slsowld be
retroditbed o gain a 0% improvement in energy performmance by 20500 AL vehicles
mist be powered by low-corbon encrgy by 2050, ar which time 73% of wips within
5 km should be walked o cycled (Carbon Neotral Cltees Alliance 20225, The kew
principles include social equality smprovement, affordability improvement., poverty
reduction, public health impeovement, and infrsguciure-resilience improvensent
{Carbon Meutral Citics Allianee 2021,

5.2.4 Race to Zero by C40

The Bsce to Zero, launched by the C40, Local Governments for Sustainabality, the
Cilobal Covenant of Mayors, Carbon Disclosure Project, United Caties and Local
Crovernpsents. te World Besources Institute, and the World Wildlife Fund. ix an
ererging campaign W rally leadership and support froim businesses, cities, regions,
st iwvestors for resilicnt, healthy, and lew-carbon cities {United Mations 20022k,
Ao district from the decarbonisation coalition, whch aims to lmit wamning below
15 50, the Bace 1o Zero also scales up a series of actions in job opporunities and
qualivy, working skills and prodisctiviey, public service avatlability and accessibility,
envieenmental impeevement, new parinerships, asd new invesiments, To help alle-
vize inequality, the Bace o Zero groups cover workers, business and academia,
wonaneny, Communities of colour. indigenons groaps, and vulnerable people relevant
o ethnieity, ovigin. gender, age. of social conditions (United Matbons 2022,

5.2.5 NetZeroCities by the Enropean Unio

The Ewropean Union Jaunched the Met@eroCities project to deliver 100 climate-
newrad and smart cities by MM such cities were expected o serve as seccessiul
experimentation and innovaticn hubs that be Pellowed by all other cities in Europss
by M50, Durng the process of deiving sustaipable urban trasfonmation by aclicy-
ing climate nevtraliny before 200340, the NetferopCities project offers their citieens the
co-benefits of cleaner wir, safer ransport, and less congeston and poize. The
Euwropean Unkon has developed a guidebook for net-rero citics that priogitises six
themes for reaching 2ero emisslons: stationary chergy. energy generation, mobility
and transport emissions. green industry, civcwlar economy, and nature-based solu-
tions { European U niea 2022k ).
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526 The International Energy Agency

The Infermitiona] Energy Asency suggests the imegration of sman technologres
into net-zero-entisseon cities by dentifving the opporiunities 0 the buil envison-
mient. district heating and cooling, esergy commpuities, streethzhting, mobility and
transpont, EY charging infrastoucture, amd management of muonicipal seevices
(IEA 202 1h) Beyond net-zero carbon cmissions by 2050, the Intesnational Encrgy
Agency is looking for opporanities for co-benefits such as stable and affordable
cnergy supplies, universal energy wccess, and robwest economic growth, For instance,
transitions wwards clean energy must consider the social and economic impacts on
indsvidials snd communities, capectally in the area of clean-cnergy jobs. Meaanwhile,
the International Exergy Agency anticipates that all bemnefiis {eg. air quality. public
hiealth, energy access) from cnerey anditions toowards pew clean encigy will be
shared by all (Bouckaest e al. 2021,

5.2.7 The Cool Coalition

UNEP's Cool Coalition launched the guide Seareeg e Hear: A Suscainaide Cooling
Heonalbewek for Cirlex (o systematically address extreme heat challenges caised by
hearwaves and heat-islind effects. The guide identifies the intermational awareness
of the imporiance of copling cities snd communities for healthy, safe, wnd comfort-
able living environments and the need for actions 1o consirain the warming trend.
The pathwavs for sustuanable wrban cooling consist of redscing heat st the urban
scale. reducing cooling needs in buildings. and peeviding cooling needs o buildings
clficient]y. Futhermare, this guide offers planbers an encyclopacdia of proven
apfinns, with 80 supporing case studies and examples, o help cooal cities { Camphbel]
et al. 206215, For instance, the city of Ljubljas Slovenia, senovated mojor moeds o
ke walking- and cycling-friendly, planted trees. and modernised the pablic transport
aysiem for cooling purposes. The programme also generated co-benefits rekated o
the redoction of air and noedse pollution and ranspont carbon emissions {Camphbel
Ll 2021,

Orverall, dhe vision of sustwnable, sesilient, and low-carbon cities has alrcadly
been highlighted and advocated by international lesding and ploncering organiss-
tions through the release of plans, roadmaps. projects, and guidelines. To work in
practice. such imemmational visions should be impheosented ot the pational. @ate, and
city levels. However, the achievement of sustainahle, resilient. and low-carbon cii-
15 s challenging. For instance. actions wo suppod the SDGs have been laking place
in many nations and cities. but the reguired apeed or scale has been lagging expecta-
tions for progress. Key reasons why existing guldes and plans cannot be imple-
miented are the maltiple linkages among differend urban challenges {e.g. energy,
waler, waste, transport, air gquality, biodiversity, housing. and bealih) and the lack of
a far deeper investigation e the development of targets. benchmarks, sirategies,
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and policies peeded w achieve sustabnobbe, resilient, and low-carbon cities. The
Cooperative Besearch Centre for Low Carbon Livieg (CRCLCL) is a leading
pesearch and innovation hub in Austealia dedicated w driving the buklt eavironment
sector of Acstralia to be sustainable. resilient, and low-corboa. The pext section
introduces the CRCLCL's visions for sestainable. resifient, and low-carhon-built
envipenmcits. These visions focus on bow o ransifion global conceprs, goals,
cbjectivis, amd performance indicators into a nutional and local conext, drawing
primarily o the outputs from a T-yeas body of applied sessarch,

5.3 The CRCLCL Visions for Sustainable, Resilient.
and Low-Carbon-Built Environments

The CRCLCL is committed to low-carbon-built environmenis, in which the achieve-
ments of sustinable and resilient buildings. homes. communities, and precincts are
highlighved. The CRCLCL bas identified three pavallel pathways For sesearch and
action, incleding integrated boibding svstems, low-carbon precineis, and engaged
commenities {MNewion el al. 20095 The CRCLCL, based on a collaboration of
Anstealian industries. governmsents. and university researchers, has wivdenaken
e than [0 research propects and developed practical ways o decarbomise the
built covicommnent. & series of national, state, and city plans, rosdimaps, peojects, and
auddeline for sustainable, resilicst, asd Ly -carbon-baill envisomments, including
decarbonising the current built eovivmmment, have been formulated, and some have
been integrated into government, business, amd community practice {Fig. 5.3).

5.3.1 Race to Net Zero Carbon: A Climate Emergency Guide
Jior New and Existing Buildings in Australia

The CRCLCL proposed a net-zero whole-of-life: carbon targer for the Auswralian
built environment (buikdings, peecincts, and infrastrecoare ) by 20600 wnd the interim
targers of pet-zero operational carbon by 2030 and net-zero cmbodied cacbon by
206400 for all pew bueildings and major renovations {Prasad e al. 2021), The Race w

|
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Fig. 5.3 CRCLCL's three pathways towards sustnimable, reabient, and low-caban-huth enaaran
menls. (Source: CRCLCL 2009
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Met Lero Carbon guide stams by defining the key vanables affecting operational and
cibodiod corbon performance. Climate. bailding classification and conditions,
building asea measurerment metheds, snd building design and its systems are key
vartables affecting operational carbon. Building classification, Rusctional unil area
definition, lifecycle inventory calculation method, overall embodied carbon calouls-
tion method, scope of bmilding inclisded. amd country of material onigin are the key
variables affecting embodied corbon, The advantage of this guide is to define opera-
tioni] amd embodied carbon benclimarks, measurcment methods, cwerrent perfonr-
maEnce, and strategies and technigques. For instance, the achievement of net-zem
operational carbon depends on energy efficiency, clean energy gemeration, and <ar-
bon offaet, and the achievement of net-zero embodied carbon follows the stralegies
of oo banidd, baald less, bukld =marer. amd maximise the efficiency of supply chain
and procurgment methods. This guide 15 a panner document o an accompanying
book that discosses design sirategees and svstems in depah and peovides exemplars
from around the world. It also gives policy snagshots from vagious countries and
develops benchiirks and argets for delivering on nel-zero-carbon buildings slob-
ally (Prasad et al 2023},

5.3.2  Series Guide to Low-Carbon Butldings

T guede the decarbonization of buildings. the CRCLCL developed a series guide o
Jowoy-caar by building s tat summarises best practibce in varkous phases of the building
lifecyvele—eonstruction, retrohn, and eperation—=fioa a range of building types in the
readdentinl and commercial sectors, The series puides are Gueide e Low Corbion
Realdentlod Bunldinge—New Buwld; Guide to Low Coarbon Residennial Butidings—
Retrafity Gulde so Low Carbon Howteholds; Guide re Low Carbon Commercial
.H'Ju'lu::l'r'nlq'.'i‘—."'ul'ﬂv Biveded: e Gendde 1o Looe Cadhon fr.lr.-:lrjrru'l'u.l'.lel'.rdlﬂjlga—ﬂﬂ.uqll':'.r.
These guides contain importan advice for stakehobders (e.g. apchitects aisd building
designers, contractors and drafiers, state and bocal government planning agencies,
private developers, and owner-builders) in the bullding and constrsction secl o
improve indons erpvircnmental guality, while reducing energy use and carbon emis-
atons, For instance, the Guide fo Low Corban Resielentlal Bulldings—New Huld
rdffers advice on how o reduce a building's carbon foctpring in all phases of plan-
ning. design, construction, and syatem sekection. It also showeases strategies and
technbgees for cmbodicd emission reduction, waste seduction, amd low-carbon
transport {Byrme et al, 20149,

5.3.3 Guide to Low-Carbon Precincts and Landscape

The CRCLCL woches on low-carbon neighbourhood developments by developing
thie Gubde fe Low Carleai Prectucrs. This guide frames comprehensive solutions for
councils and developers on the generation of strategic plunning decisions whe
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implementing low-carkbon peaghbourhoods. The gulde defines actions thar priortise
public trapsport, designing with pature. opimising uriban suciune, promeing
precinct-scale energy syatems, and integrating water and wasie systiems. Suggestions
for sddressing bartiers (e.g. seale, regulation, collaboration, physical Hmitation,
vaseon, and investment) are provided as aspects of human processing. An altractive
clemsent of this guide i that it offers a checklist of principhes and themes that can
stamdardise, and thus facilitate, the achievement of sustainable amd low-carbon pre-
cincts (Mewton 2019 Thomson et al. 2010).

The CRCLCL also promotes low-carbon landscapes through the Ghidde po Low
Carton Lawdveapes, which addresses lasdscapes relevant o residentiol retrofit,
amall e medinn enteeprises, and commercial development and precincts. Tt is a
supplement abming (o redece carbon emissions and cobunce opporiunities for cas-
bon sequesiration in the planming and design of built covironments {Bjacrsgaarnd
el al 29y,

5.3.4  Guide for Urban Cooling Strategies

The CRCLCL developed the Ginide for Lt Conling Steregies 10 offer practical
gubdance for built eovironment professionals amd regulatory agencies on how o
oplirmise development projects o moderate urban microchimates and alleviae heat-
ssband cffects in majer urban centres across different climates in Ausirliz (Osmond
wisd Sharifi 2007), This guide provides a 30 matrix of cooling performunce by Jdif-
ferent sixategies (e.g. conl paving, cool envelope. green envelope, tnee canogy, evap-
orative cooling, and shinding sttuctures) suitable for the public realm and tailored w
urban form, climate type, and the mature of the intervention. The matrix supporis
urban planners and designers in making proper decisions ahout conling-strategy
sebection. The Gadde for Drbare Cooling Searegied 15 a good reference for subae-
guent cooling cuides. decision suppodt teols, amd o mitigation performance ey
system. For instance, the Cooling Sydney Strategy was developed o suppost the
Svdoey strategic plan for 2050 of 'living with our elimate’ by offenng mitigation
strategies for wrban overheating (Ding et al. 2009 ). The microclhmate and heat-
sabomd mitigation decision support tesl was desveloped w0 bridge the gap between
pescarch on wiban microclimates and its practical application, particularly through
adentifying the coobng performance of different cooling nterventions in arcas such
as enerzy use, beat island intensicy, and thermal comfor {Ding et al. 20095,

54 Framework for Sustainalle, Resilient,
and Low-Carbon-Built Environments

Folloswing the CRCOLCL owicomes, i robust and integrative framework for urban
sustainahility wad developed to inform strabegic decision-making for livealle, eco-
noavically productive. socially inclusive. and environmentally susiainable citie
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Fig. 5.4 Duggrem of & codast ond imtegrative sustoinable devebopmes framework. (Soarce: Prosod
etal 2017

(Prasad et al. 2017y The framewark clarifies goals, objectives, and principles, as
well as guidelines and techobgees s support implementation and pecformance
assessiment (Fig, 540 The Framsework s designed o be applicable o different co-
fexts and jurisdictions.

540 Objectives and Performance Measuréement

The framework owtlines nine objectives Tor sustainable, sesilient, and low-carbon-
built environments, including (17 safe and affordable cities, (i} ranspomation and
secessibilioy, (i) lond-use efficiency, {ivh cultural and natural heniage, (v) ciny
disaster resilience, (vi) healthy eco-environment and climate meitigation, {vii) safie
and sustainable public spaces, (viiih resource efficiency, amd (i) city managenent
andd policy. A guantiicatien of sustainable goals can help cities and governments o
measure e implementation. To support this, the framework provides aset of key
primary performance indicators: secondary indicators are also applicable i§ needed.
For instance, total city population, population density, annaal popolaton change,
arcal size of informal settbements as a pereent of city area, uriban popalation living
in slums or informal settlements, and housing affosdability are adopted o determine
if a city is safie and affordable. Among these indicaioss, house affosdability ks funhe
defined by the number of total hoases avablable in the lowest price quanile of the
local market for new housing, whetler a minimum of 5% of a project tsal is offered
b accredit not-for-profit housing providess for afferdable rental housing, and a
howaing secarity rate of Q0% | Prasad et al. 200 7
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54.2  Five Strategies

The makagemenl svsten provides fve stralegees Tor wrban managers and policy-
miskers on how to practically transform the framework into actual implementation:

. Understanding the devebopiment contexl
Croal-setting amd institatkonal resouncing

o Implementation pathway

Monitoring progress

. Lessons and knowledge ransfer (Fig. 3.5)

WhoEe L b

The first sirategy s to enable decision-makers ot the regionoal or city scale w
understand the current baseline of key pedformance indicaors and identify mple-
mentation oppoiunities s consiraints, Dt collection and processing ane peeded
for the pre-assessment. Based on this. the next strategy involves identifving the key
arsas wnd associated targets and goals for sustaiinabality implementation, developing
a collabosative team, amnd setting governance and Anascing opteos 10 allevisie the
barriers o implementaton. Goided workshops, peer-to-peet leaming programmes,
andd other stakeholder consultation options support the identification of key arcas,

The: third strategy is the implementation pathway, which includes informing gov-
emment officials about evidence-based decisions. City govemmients shoubd e
exposed 0 s brosd scope of sistinability options and the most potentially effectuve
sodutions. Iv is of particular importansce 1o provide supporiing data and information
for data madelling wnd scewario analysis W guantify the polential benefits of the
selecsed solutions.

mtudaty gimgry
R Waaoen
by e ST

Fig. 5.5 Opersdional strocture for the mplementation of wrhan sustmmpability. (Source: Prasxl
ebal 20070
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Thee fowth strategy is w0 monilor progress oaands austainability goals and make
tmsely and proper corvections Tor better implementation. and the fifth strategy is o
optimise naticnal and global beachmarks hased oo an effectiveness comparisot,
Overall, tse sequential wnd progressive sirategies enable different cities and cons-
munities 1o adapt the framewnork in different contexts and implemenst i with better
perlormance,

54.3 Best-Practice Griidance

The framework further provides bailt environment professionals asd governmental
agencies with technigees, strategics, and best practices For practical achievement of
sustuinable, resilicnt and low-carbon cities. The technigues, sirategies, amld best
practices are well developed, robust, and reliable, their sources developed from the
literature, stukelolder meetings and workshops, expernt adviee. and research proj-
ects. Maoreover, the technieal guides scientifically follow the seven aspects inhesent
in the lifecvele peocess of urban developrsent, including 6 resource endowment
survey (project areas), (i planning and design, (i) prodwct and matenals selection,
(v h building and construction, {v) operation and management., (vi) futere srategic
Manmning. and (viip city performance assessment toods {Table 5.3).

Tahle 23 Techmical puidelines for achizving sastamehle, resibient, and low-carbon buil
CONVERINITe s

Lalecycle

process Simitegies and technalogies Best praciice

Respurce (i) Develop iwdicaioes that prepage for o readistic Microclemaie und Urhan
endowinent projection of urhan laml feeds, management of Heat Island Miogaison
SRTVEY different land-use patterns, amd reducton of Decision Support Tool,

addlitimul Tand-related resoances Ausirali
(a1 Beveliop a vegetation plan that provides clear
guidedines on a sisfutory basis and conditings
(nii) Identify advanced tonls thst help in ascessmg
chimatic fzatures of the project area, such as sidar
aoress of access bo coming hreexes. and other
; SEsnl aigdiyllowy Ir orsles o jitity |
Plannang and (8} Develop a long-lemm siraiegic plan enabling a Spoenge aes, Changde.
design sustmnahle transitom of noswrbian lind (e wrhan China
lamel - Bydiney Green Gnid,
{11 Develop and implement an 'integraied afhan Ausirulia
design’ i moke citves more cobesive, Ively, amd Harmmarhy Sphstad,
sustainihle Sweden
{Eii ) Embody ‘locabness”, encowrage dversity of Greater Swdney
lamdl e, ared peosecd and enhance ecios anil cutheml | Begional Flan, Ausralio
infrastruciue.
(v Dievebop plases, polucses, and dexigns

joomiznued)
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Lifecycle
PO ess Strategee= and techmalogies Besi practce
Product and i1y Reduce the ampum of wasie and enveromimental | Suszzinabbe tmailding
materials foaoiprimt of beaibclings cinstruciym, Aumonalbe,
mellectim (i1 Praomese the implementation of locally sourced | India
ard recycled content sustainabls maleriabs ond
coms b e sefuions
ikl ) Encourape advanced sustmnable huikling
merials
(v Adopt sustanable. sman building matesials and
producis that conserve energy and promege human
well-being
Buikding and (k) Deesign ] construct baildings that minimise the Jash’s House, Perth,
consiructan smpact on climate and buildmgs that adapt o the Musirnli
changing climase | SinEmpare FEMO-ENErgy
(i) Design and comsmuct carkan e carhon bamldang
neatral, reroeenergy, or meo=cmissaon baildings
asing switainable and ntelligers lechnologies
Operateon and ::]Inmungc inniairee s, mdicalors, and Sreart En:rm,'
mnADETIENL eechmalagies o manage safe ploces and o sappoet | Mansgement in
infocnaed decision-making an safety and Kashiwa-no-Ha Smant
vulnerahility city. Japan
(ki) Encomrage sustamatle and low -cathon transport | Joint Enscrgency
systzms W manage iraffic, oir quality, amd hanapement, Mannimg
acoessthiliy City. Chana
(ki) Umelermake urhan planning initiatives thin Rainwuler storage
promaie and protect local nofurl, marine, and baberwy huildings.,
ather protected enwvironmenis Ruomerdam, The
(v ) Devebap mitelligent energy indtmtives o reduce | Netherlands

Futare siralegic

planning

a.ndcmn.:l:L:d.cmc&

Citv
perfirmnce
HECREL |l
toils

energy demand and pse and improve urban climases
(vhAdopt and pronsoie susiameble and smar
techmalagies o manage smd mmprove guality

{vi) Implement pedicies. programmes, and
sustainahle und smam iechnodogees 1o manage
WAsiE, ENETEY d.emmd arld s, wnlr.'r .|n|:| nmm.mnn
:l.:lfl:uﬂz ru:u.' ||:|nu1l|:||r|-'|: |:|'!|'I1.I:IIB.I-I: :|n|1 l.rII.EErI:ﬂEIl
palicy and stalzgc framewarks

(i) Encomrage sirolegic plans. polscses, and
programmes through apen processes and coeative
participatary methieds o foster the develapment of
Elobally competitve, innowvative, cultural, creative,

lJ City neodel. Koren

|:|.:| Drevelop performance ussessmemt models ar toals |
hamed] oo indicabors groamded an o senabls
comcepaual framewock that explains and pricritises
relabinnships within snd between crieria and allows
the systematic assessment of performance

(6 Collzct and process informaticn on ar angaing
biasis amdd prvvide conclusions on podicies or actans
taioen

Sovrce: Prasmd et al. (20075

Siemens” Cily
Perarmance Teal
Sustainable Sysiems

| Integration Midsl

(25140
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Regarding decarbonisation. the framework suggested planning and designing
carhon-positive of carbon-neuteal precinets throwgh maximising sustainobde baild-
ing materials {matesials with low embodied energy s, providing wind and solar elec-
fricity s the grid, inroducing  eneegy-efficiency  techinobogies  for baildings,
considenng electricity and gas (hicgas) peeds and transport systems {fuel oxlls for
vehicles). installing water recveling emd storage swslenss, reasing amd recyveling
hiciasehold waste, peoviding district heating amd cooling, ensuring sustainable food
production {community and roofep gardensy, and imegrating sustabmable architec-
e (2.2 building integrated solar PY systems, solar roofs, green roofs amd walls,
wnid green spaces).

Al the building seale, met-zere operational carbon buikdings ought 1o produce as
mich cnergy as they wee over the course of & vear, tereby veducing the use of mon-
rencwable energy i the building secior. Regarding products and maierials sebec-
tion, the guideline secommends low-carbon matenals and vecyeled materials for
reducing embodied carbon, and cool snd permieabbe matenals 1 regulate envieon-
mental performance (g, W mitigate heat klands and urban Aooding )

55 Conclusions

Aubdressing climate clange and creating inclusive, safe, esilient, and sustainable
cities are crecial problems for new and the futere, Decarbonisation of the bailt envi-
ronments bis been widely recognised and implersented to mitizale climate change,
while many other improverenes. 1o the quality of the built envivomment fe.g. com-
fort, ealth, sefery, waler, and air qualivy) are stll unsesolved, A briel review of the
vaseon ol sustainabde, resileent, and low-carbon-bailt environments indicates dsat
weiron has been mainly advocated by leading and pioncenng inteenationall organisa-
tions with the rebease of plans, roadmaps. profects. and guidelines. There 15 a gap
between tse implementation of these planning initiatives and the insights learned
from effort w achieve sustanable, recilient. and low-carbon-built eavironments at
national, state, and city scales.

Therefore, 10 gvoid faking a doubitul path by tocusing only on climate chinge
mitigation, this chapter advocates tha climate change mitigation, adaptation, and
urban sustamsabality shoold be holistically consedered in wiban  development,
Following the conclusions from the CRCLCL regparding integrated building sys-
tema, low-carbon precimces, and engaged commaunitics, this chapler epoits on a
robusi. comprehensive, and integeative sustainable development framework for sus-
tzinable. resilicnt, and low-carbon-hailt environments, with sestainability goals, key
perfornmance indicators, implememnation strategies, and wechnieal guidelines. The
nexl steps are (10 looking For pilot precinets for testing the guidelines’ performance
end providing feedback for revisions, improvement, and optimisation. and (i)
engaging governments. the privivie sector, and commmanities in accelerating change
for sustainabbe. resilient, and low-carbon-bueilt enviroaments. Overall. we cxpect
this chapler o point twards better delivery of low-carbon cities and buildings,
while addressing climate-relaled and emerging wrban challenges.
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Appendix: Definition of Decarbonisation Terms Used in
This Chapter

Terms | Drefinition

Carban neutral A carhon neutral I'rm]d.lug redars o ome whise dﬁlgm comsgruction, and
| CpEraLice dn ool c-u-uﬂnl:l.llo i E]-E'I'a Erru.::-mm. II|.uI cause chn.uﬂ :h.mgr

Lo energy TA zem-en.l:rgv I:'II|I:|II1.E also known ax a net-zem np-ur.lu:n.:] carbon
brailcding. i one with net-zere energy consumption. meaning the sotal
arnoust of energy ased by the bulifing on an anmazd basis s-equal fie the
(e of renewahle energy creabed an the siie

Mel-pero carban | A nelzero carbem hu:lllmg. absa known as @ zero-carban huild.l.ng 15 Cenee
thart is heghly energy efficiend and flly powered from an-site amwlive
aff-siie renewahle energy sources

Embodied carbon - Embaodied carbon refers to the sotal af all direct and indzrect GHG
emissions arising from the productan, transpontation, and processing of
materials used in the constraction af bwildings

Lo carbus A lowerarhon bailding refers 10 2 boikling which 15 speciiically engineered
with GHG reduction m mind. B & penerally characienized using iiegraed
passive despn strolegies, high-performance bublding envelopes, ond
energy-efticien heating. ventilation, and aw-conditioning systems

Operational carbon Epu'.mnmlmrhnn refers to the wntal dm:lq:-a:np 11 anddar indirect
trcope 21 GHG emisxions from ol aperatisel energy consamed during
the use stuge of the building lifecycle. It inclades baoihe
= Repulxied nads, for exumple, beatmg. coolmg, vennilatinn, and Bghaing

and
* Linregulatedfpiag boads, for example, 1T equapneent, cooking, and
mlngcr.]l.hun .1|1'|'.|]|.1r|.|:=n

Whisde life cycle | The carhan emassions resalting from the prodwction of matesmals,
carban comsbructipn and the use of o bulding over #s exdive libe inclading its
demoditim and disposal

Source: Mow York Staie (205N, Prasad ot al (20235, and LS DOE (201 57
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Chapter 6

Transitioning to a Circular Economy: i
Understanding the Circular Economy
Ecosystem in Victoria, Australia

Usha Iyer-Raniga, Oanh Thi-Kieu Ho, and Akvan Gaganayvake

Abstract Adstralia’s journey wwards o cireular economy b5 in s initial stage,
Dermand for resources s peiting pressare on Avstralia's urban envivsonments, which
howae over 753% of the country’s populbation and account for ovier 83068 of natbonal
GDE Uil 2008, reevelable waste was Baegely exported to other countrigs for pro-
cessbing. This has mow changed and bus led oo patiosa] and stase-based discussions
ol mare effective reprocessing of wasle resouices,

This chaptes aims to present Andings based on research conducted o understand
the current circular econmmy consysiem in the state of Victorla (Aosiralia) to sup-
poel it plans for waste seduction and transibon o o circular eoopmomy, A mixed-
micthods approach was faken, comprising desktop research, anterviews with kev
ko, and & survey targering o wide range of businesses, [0was found that there was
fo consistent o systemic understanding of the concept of the circular eopmomy;
rathier, the narrative revelved around waste management and recycling. For transi-
tioning oo circular econmmny, a sysiematic shift i needed, supponed by a clear
podicy  directive, Onascial outluy, technical kpow-how, education, awarenoss,
engagerent, and collaboration across traditional ieelated sectors.

6.1 Introduction: Cities and Circolar Economy

Cities occupy just 3% of Eanh's Land bui aceount for 60804 of emnergy consump-
tion and 75% of curbon emissions (UN Eoviconment 20225 Rapid and often
unplanned urbanization has led 1o increased pressuse on uthan covironments. As a
resubt of the high concenteation of people, infrastructure, housing, and cconomic
activiey, citics are particularly vulrerable to climate change and namoral disastees.
According to the QECD (20224, b, cities posduce an estimated 5(F% of global
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waste. I cities become resource-efficient, they can combine greoter prodisctivity
windd imnowvation with Lower costs and reduced environmental imgects, while provid-
ing sustainable lifestyles:

Cities play a critical rele s g clrcular econemy. Circular economies are based on
the design principles of climingting waste and pollution, coculating products and
materials at their highest value, ond enabling moture to regencrate {Elen Macarthr
Fousdation 201 7). Cities have o high concentration of resources, capital, data, and
homan resources sprcad over a contained peographical area. A repoit by the Ellen
Macarthsr Foundation (200 7} outlines that a circular city has o buikt envimonment
that mimics naweal cycles; s supporbed by an energy system that is resilient, renew-
able, distributed, and localised such that cosis are reduced; bas a mobility system
thiat is accessible, affordabbe. and efective; and has a biocconomy that gencrates
nuirients. reduces food waste by encouraging production locally through urban
farming. and crentes local value loops invelving bocal manufacturing that incorpo-
pates digitalization W support vinual engagements.

The circular economy has many delinitions. The very patuee of what circularity
mizans &l a city scale 15 condested (Paiho et al. 20200, The academic literataee is rich
with discussion of the pros and cons of vadons definitions, especially aceoss the
micrn, meso, and mace scabes (e.g. Kirchherr et al, 2007}, Thas chapler explores
the emparical approsches taken to ransition (o carculaity at the caty scale 1o under-
atamd the henefits of taking swch a course of action (Williams 2021 Central are the
principles of the circular economy across design amd operational stages o cnsure
reatorafive and regencrative outcomes fhom envionmental, social, and economic
perspectives. Environmentally, the impacts are associated with matenal flows,
waste. and waste management | Kozminska and Aoch 200%; Saving 20099, Socially,
i circular city promotes prosperity, digital opportuenitics. and technobogy that are
optimised, with citizens engaged in the transition peocess (Davidescw e al. 2020,
Muarchesi and Tweed 2021, Economicallv, a city underpinned by o circular econ-
oy supponts jobs and local econemies (Sukhdey et al. 2008: Kannikar eval. 2021

Uncberatinding and optimising the metabofism of cities plays a ciocial role in the
transition W ards & ciecular economy. Moest cities could be understond to be losear-
mistabolism cities: resources flow i one directzon theough the svstenm withoe much
corcerm about their orgin, or about the destination of wastes {Girardet 200045 The
transformation of resoirces indo waste in cities has a negative mpact on the planet's
lifie suppont systems. The vision for an urban circular econemy would be w find
prociical ways 1o mimic natene's cicular metabolic systems by selving predomi-
pantly on renewahle resources amd biological processes. Govermmemns have a bead-
ing roke s play in siech a ransinon by defining the main challenge and extablishing
a regularory framewodk, engaging in dialoguee with citizens, amnd pannering with
busisesses vo address these challenges {Websier 3017, Marpucato 2031 ),

Acreview of the literstune on this subject shows a greater concentration of circular
ceonmmy strategics in Europe, wheseas Ching shows a greater focas on envirenmen-
tal resewrch {Potit-Boix and Leipoeld 2008: Verga and Khan 202 1), There ane sonue
euatples of a city-level understanding of the chrowlar ceonopy i Asis, Consda, and
Europe, with Ewropean cifies providing the most examples. Place-based studies
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b Focused on Singapore (Carvidye et al. 20200, Canada (Environment and Climane
Change Caonada 20214, Turko City in Pusland (Torku nod ), Loadon (Twreu and
Crillliee 20200, Amsterdam and Rotterdam (Holland Circular Hotspot 3009 Buasell
el al. 2020, and Paris, Londen, and Amsterdam (Jones and Comfore 2008,

This chapter focuses on the role of cites in the ransilion o & circulsr econsmy,
It undenakes ecosystem magping w0 understasd the current circular economy leisd-
scape in the Seate of Vicworia with the imention of identifying opportunities and gaps
I support a circular econoimy ransition in tat State. The chapler wbkes an explod-
atery, mixed-methods appeoach consisting of interviews and surveys o elicita bet-
ter wnderstanding of the contempoenay landscape. The scope of the masterial
presenied 15 restricted vo those business organisations involbved an the survey.

6.2 The Case for Circular Economy Transformation
in Australia

For Avsiralia's rapidly growing urban popalaton. demand for resources oo by buili
environment and iravel are the main pressures on the eovironment (Cresswell et al.
20215 Unsustainable vsage levels for pesources such as witer and eperpy wero
important copgiderations neted in the recent State of the Environment repoit
(Cresawell et al, 2021, Australia’s eight magor cites are groswang ol rates faster than
mosn developed citkes intermatiozally (HIll and Quintana 2021, While Australia’s
population concentration has risen from 2.9 people/km? in 2001 1o 3.3 peopledm’
in 2020, these numbers ane much lower than most otler countries (eg., 36 people’
k' i the USA and 281 peopledm® in the UR). Low-density settlement typically
creates high vehicle-kilometres travelbed, especially in coumries with pdor ueban
public trianspor networks and high cor dependency. such & Awstralin, whene fans-
port accounts for pearly 205 of emissions {Iver-Raniga and Gajonayake 202 1. The
CoOcenraton vares scooss Australia’s citkes, with Grester Sydney and Greater
Melbouwrme having the highest populstion density.

Itis antbeipated that municipal waste will also inceease with increases inpopule-
tion. Unrecyclable solid waste that is generated in cities is either disposed to land-
fill, causing land, abr, awd wares pollution. o inciberated, cavusing air pollution.
Australia bas the second-highest per-peeson rte of waste generation. ab 2,13 tonnes,
Tzt than the UISA (234 toanges ) but close to double thie of Singapore (26 tonnes)
(Pickin et al. 2022 Cresswell et al. 20215, Waste disposal per persen is high in
Aaistralia, at T kg per person; again, second 1o the USA (771 kg per persong. In
2015-2019, waste was generated from four main sectors: mamefacrring (7%
constrction 4175, houselold (165 ), and ebectricily, pas, and water services
(14.5%) (Creaswell et al. 2021

YWictora's ciecular coonomy policy binges on wasie, as does the mateonal focus,
The waste targers ane focused on waste aveidance amd waste reduction. Figure 6.0
presents tse waste fows in Ausiralia based on source and fnal destination. The
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Victonan government has o mose ambitious tanget for waste generation, at | 5% per
capita by 2030 DFELWP X120, compared 1o the national target of 1(F% per capita
by 2000 (DOCEEW 2022a, b This targel focuscs en maunicipal solid swaste
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(Iver-Hamiga er ol 2022) The federal government has regulated the expor of
e-waste, wastepaper, plastic, plass, and tyres since March 2020 (DCCEEW 20224,
by For waste diversion, the federal government has a target for 8(F% average
resource mecovery rate from all waste streams following the waste hicrorchy by
20500 and lalf the amount of arganic waste sent 1w landdll by 2030 (DOCEEW
2022, by, The national waste tasgets hive been sct by the federal governnment based
o the national waste repoats from individen] states. Some wasde ifems, such as
electnic vehicles, which are included in peports by other OBECD countries, ore ao
considened by Australia, Significantly increasing the use of recycled content by goyv-
crnmicnt and andustry through the use of recyclate, phasing out problematic and
unnecessary plastics by 2025, and making comprebensive, economy-wide data pub-
licly available o suppont betier consumer, investment. and policy decizions ave all
areas of nterest to the federal government.

The Victorian government aims 1o divert 80% of waste from landfll by 20030,
with an interim target of T2% by 20205 (DELWEP 20201 Although per-capita waste
generation in Austridia declined by 3.3% between 20007 and 2000, construction and
demalition waste icreased by 329% per capita (Pickin et ab, 20220, Additiomnall y, the
Wictoman povemment seeks 1o kalve the volume of arganke misterial going 1o Lasdall
between 200200 and 20, with anioterim tasget of a 2095 reduction by 2025 (DELWEP
20218, Furthermore, there i35 a focws in Yictoria on ensuring thal every houschold
bias acoess o food sl garden organic waste recycling services or Iocal composting
ogitions by 2030, Victora's Big Boikd (Government of Yictena 2022} i intesested in
using recycled materials in s boibding projects amd infrastruciune. Recveled First
Policy ( EcolegqiCy 20200 wentifies opportun ies Ffor the wse of recyclates in govens-
ment prodects in Victona, in the absence of any proposed staee targets.

Policy contexis botls ar natiopal and stace levels, owever, doomol recogiise the
nuances of the various B-seategies associated with a circslar economy |Cramer
2022}, The narrative used locally invelves redsce wisie being landfilled, reuse, and
recyele: rather than the 10 Bs commonly found in EU policy! refuse (best option,
rethink, reduce, feuse, repair, refurbish, remanufacture. cepurpose, recvele, and
recover. This narrtive also includes regencration. particalaly in the Victoran pol-
ey conteal, such as programmes for tdmber regencration (DEECA 20225 and asset
regeneration (Parks Vietorsa 20230,

6.3 Enablers and Challenges for Cities Transitioning
to a Circular Economy

Dresktop tescarch was undertaken in the form of an extensive inbemational and
pational literaure review o wisderstansd the circular cconomy context in citics by
idendifying the circular coonomy sctors, paelicies, and regulatory environment, and
the enablers of and basriers w circular economy transition. The Preferned Reporning
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Derms for Syvatemiatic Beviews and Mets-Analyses (PRISMAS method was wsed
with soveral sources such as Web of Science, Scopus, and Google Scholar

Aopange of issues arose from tee literature review, with the main considerataons
breing cleasly defining the wassition fo carcularity, setting tangets, determining indi-
cators, identifying enahlers and bamiers, amd engaging with stakeholders (Paikio
et al. 20200, Citkes age centres of bioth prodscteon and consumption { Williams 2019,
by CIF citizens do mol “buy inte” consuming ciroular products and services (e.g.
recycled goods. renewable energy) of adopt circular practices {e.g. repairing or
upcwcling goods, composing organic wasted, then a circular society is undeliver-
able” (Williams 200 %, b, p, 27311 Thas, the lifestyles and social practices of pen-
ple living in cities, incloding thedr personal mobality, also need o transfomm,

Sorne authors suggest that the circular econeany is sull underdeyeloped in ems
of praciecal solutions and needs moee attention (Williams 2009 by de Morais e al.
2021 ). Mies and Gold {2321 ) discuss the importince of soctal aspects for circular
economibes such as labour practices. buman rights, and cornmanity well-being.
They argue for a moie balinced integration of the social sustainability dimension w
glicit the best euwtcomes, They present & clear concepiual integration of the social
dimension of cireular sconmmies, where collaboration i the puain facilitator identi-
fied. Edwcation, citizen participation, and legislative suppon are key poisls asaoci-
gted witls eollaboration for & circular economy transformation, according to the
awthors.

The role of digitalisaion is crtical (o a cireular economy {‘Wooteel ot al. 2015,
Pavlopowelou 2020 Innovative governance models and community simictuges can
deive & maker movement towards cinculanty. Local maker champaons may e wsed
o dlrive the ovement bowards shared circular vasioos by wsing innovation daffusion
wid iivation ambazsadogs. Likewise, Muarchesi aind Tweed (20215 iniroduce the
imporance of social innevation for a circolar economy, whereas Dovidescu et al.
{300 ivestigate tee role of citizens and their belaveowrs and actions in sddressing
climate change as pan of the circular econonmy ransition,

Mucly hiss also been writen abowt strategic planning imitiatives ond o systermatic
approsach w urban development { Bolger and Dovon 2009 Gravagnuobo egal. 20215,
Beesearch by Oral e al. (20200 snd Katsou et al. (20200 shows how regenerative and
pestoraiive seosysbems may be used in circular cities theowgh nature-based solwions
i MbSa) combised with regulstions and governande, Inoheir project for sddressing
urban circalarity challenges with Mh&s, Langergraber ef al. (2021} analysed various
urhan sectors that were responsible for reducing the use of resources and the pro-
duction of waste. The authors conskdered built environmend, whian water manage-
mienl, resouice recovery, and urban farming as muliple sectors velated o bsh NbSs
and urban circulanty challenges.

Pazho et al. (2020} categorize four moin challenges for o city o transition b cir-
cularity from the hersture:

* Policy: Administrative fragmentation. lack of proper policy and regulation. lack
of lenpg-term strtegies, and need for subsidies apd taoes that encoursge
PEROUNCE TEUSE,
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¢ Techmical: Technologieal lock-un, need for additonal innovaton and echnelogy,
livear design of products, and limdited waste weatment due W insulficient
sepagation of wechnical nutrients Guch as metals and plasties) feom biolegical
nutrients (such as food and wood), resalting o tse bower quality of these nuiri-
eists and hindering theer return to the value chain,

=  Busimess: Insufficient nearket demand for secondary materials, insufficient fuml-
ing for circular econorny nikatives, high investment costs, wested interests of
busivess actors, amd prodect prices pol tking covironmentil cosis Do acoount.

= Knowledge challenges: Existing linear modes of thinking, lack of consumer
awareness and demand, limived avaslabality of data, ambiguity of the concept of
the circular economy, absence of performance metrics. and a nagrow wview of
circular economies.

Pasho et al {2001 gleo idemtified enablers of @ clreuly cconmny in the same
catepories!

#  Policy: Developing a long-term holistic vision. recognizing barriers ws circularity
andd addressing them, ievedving non-muonicipal stakehobders and encouraging
cooperation between them, promoling coordinaion acros government depart-
ments. and metworking with other cities o shase knowledge and lobbying
for change,

= Techmical: Applving circalar principbes o wrban planning and supporting ICT
Acdutions.

*  Busmeass: Using cacelar coteria i public procurement, facilitating locations and
fumfing for inoovation, weniifying external sources of funding, facilitating o
diata economy including a wide range of iritiatives, activities, snd projects wheee
busimeas models devieloped rely on dotabases o pescrate products and services,
and enabling fact-hased decision-making iy ransitioning w o circular cconomy.

»  Knowledge: Analysing the local conditions as a basis for developing a sirategy,
micnitorng and evalusting circular peojects continuously, and educating stake-
holders abowt circular econonmy.

6.4 Pathways Towards a Circular Economy

Premdeville et al. { 2008) discussed bow citics were adopting cinculas sconofny as a
atralegy W embrace sustainability wansitions. They found that political leadership,
vigboning., agiliny, expenmentation, developing place-baséd responses, and engag-
ing with divesse stakeholders were critical o supporing circular econemy ransi-
tions, Their reseinch focused on mapping the circular vansitions of gix citbes, and
their conclusions supported the policy wnd sirategic actions outlined m Table 6.1,
Itis clear froom the literature that policy and regulatory schemes ape an important
paut of the diseussions for ransitioning o a circular ecosomy. Policies peed o e
supgonied with sction-oriented strategies o enable oulcomes. Technology asd digi-
talisation can suppoit cicolar outcomes. as the CSIR0 Aspire peogramme is
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Tahbe £.1 Synibesis of poticy and srrmegies for corewlar scomonny denved from the Bermure

Pulicy | Strategies
Business suppart schemes _Funll entreprenewrs and skan aps
Ert up collabarasive platforms Ficikitaie city-level collahprmisons with key
| stukeholders
Encourspe conperation belween varioas Prester vsibality of mitiotives thmosagh netwarking
levels of government and business ae] publciy
by |
Clear peficyivision for circular economy Bueild poblic engugemnsent through
cununumecating & vismn ol adapiable arhan
faiures
Mainstream successful exampldes where . [chemitily amdl haodsber expsling enitimiees whene
prssihle possibde
.E.u-ﬁ-ﬁd;n-pln:muﬂd und infrastructure | Seek commitments from miajoe stukehodders
Suppont mnoviisn and experinentation | Use urhan living Labs 1o facilitate
experimeniation where possikle
Enzhle o podicy of feedback laops so Bueild knowdedpe theoaph lieking education,
kmowledge and skills can be contiuonsty kncradedpe development. inmovanon, and
imparied | collabaration
Develep circalar procuremend policies Develop repolations, stendards. and procurement
guickelines for circalar tendering
Eipllﬂl teedback loops | Dse duta I:-ul.l.n-:l-en'l.andrn.ln.agz. uml..-:uppnrl
resaurce flows
Source: Authors

demaonstranng {hitps s paresme. come’y, bar fimancial owtlay and public engapement
are also important enablbers,

6.5 Research Methods and Findings

The research presented in this chapter used a mised-methods spproach that com-
Baned interviews with key stakchobders and asurvey specifically designed for small
andd medium enterprizes (SMEs).

Tnberviews were undertaken with major actors, including state amd local govern-
mients, industry bodics, and selected Arms (for-profit and not-fod-prodin) working in
& vircular coomomy in Yectoria, There were 23 interviews: 11 with panicipants from
stwte and local governments, 2 with panticipants from indusiry associvions, and 10
with participants from busisess. The pamicipants from business were miterviewed
based on their cincullar economy practices that had been published i the media. The
interviews were opei-ended and focwsed on getting an understanding of the cirealar
ceonomy Lindscupe witlin opganisstions, ostemal drivers. challenges. extesmal
enalers, barners, and changes needed o ransition to a civcular sconomy. A high-
level framework focusing on politcal, ecosomic, social, and wehnological (PEST)
underpanngs formed the basis of the interviews. The thematie areas ansing from
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the nterviews were considered from soclal. wehsolegical. ceonomie, cuvironmen-
tal. and political {STEEP) factors.

The survevs targeted businesses 1o gain an understanding of current business
praciices associated with a circular ecomomy, intermal and external drivers for circw-
lar economy practices. challenges o transitioning 0 o circular cconamy from an
industry or business perspective, strabegies o drive a cincular economy Craissiton in
the business sector, and an uderstanding of the level of awareness abour the con-
cept of the circular coonomy within businesses, Surveys were deployved online via
Chiabtrecs for a period of 5 months doring 202 12022, This tmeline woas adopeed dae
p the COVID lockdiwwn period wathin Yictoria, Different chamsels were wsed wo
dastribune the swrvey, sech as peer-to-peer networks, aewsletiers through varous
channels, website posts, and snowball sampling, A wtal of 1EG nesponses were ool-
lected; 33 responses were excluded, ag some of the respondents were not from the
targer popalation. This meant that B2% weee usable for data analysis,

The key findings arising from the research ane presemted belbow.

6.5.1 What Is a Circular Econoniy?

Asvarchess of the conceptl of the circelar economy amongst those imerviewed was
high. A common understanding was, however, shsent. Rather than asking partici-
paaists bo define the circalar cconmmy, the interyview guestions focused on partici-
praanls’ cxplanations oF what they meast by the temm. These explapations wene
analvsed from a sysiems perspective, incloding the E-strategies (Cramer 208223,
procesaes, amd anms of a circeular economy, Besponses centred on waste and recy-
cling. Some participanis were able to align telr understanding with beoader aca-
demic definitions of the circular economy: however, most conbexiualised their
understanding based on their organization's missien and vision. Some imerviewees
wiere able o understamd their oiganisation’s pocition with espect o supply chains
and thetr contribution to a circelar econemy; sthers nofed the impotasce of col-
Iaborations and the benefi of pannerslips.

Iis contrase to much of the academic literamre, pamicipants did ot wend o view
the circular ecomamy as a brosder cconomiee system; rather, the nasrative in the
Fespoises was more narmowly focased on the circular ecomsomy as part of an wdus-
trial system supponing a developed waste mansgement system. The nuasces of the
Be-strategies were not addeessed: instead. cthe understancing of circular sconomy
wras predominantly represented by the bower-ooder strategres such as recyeling and
wasle-lo-energy (recovery h, Regenerstion of natral systems was mol mentioned i
the discussions, despite it being ackpnowledsed as a eritieal aspect inthe state policy,
The processes associated with the ciecular economy were focused on production
e comsumpion prectices, nob on a svsbemic understanding of the entire process
from dessgn o extraction, prodsction, consumpaon, and dizposal. Most paricipants
cqgunted te circular econemy with schieving sustainable outcomes,
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6.5.2  Drivers, Challenges, Enablers, and Barviers

For the purposes of the eseancly, drivers and challenges were distinguished & being
hustorical Factoes that had led organisations 0 adopt a circular econmmy aggenach.
Enablers aibd barricrs were considered o be more forward-looking, in that they
sought 1 determine what steps con be fzken in the present and Fulure to support
circular economy ransitions, Indeed. cnablers and bamicrs were two sides of the
same coin, ved they were considered separate for the purpose of eliciting variety in
the interview responses. STEEP was used wo analyae key circular economy drivers,
challenges, enablers, and basriers {Fig. 5.2

Circular ecopomy drivers identified cenired on waste crises, market consides-
ahions. and fAnancial benefits. Waste crises referred 1o waste strategy, wasic manage-
menl and the ramifications of China's decision to stiop aking Audsiralia’s waste
from 2008, Market considerations incleded business mindsets, leadership, and mar-
kel growih. Financial considerations focused on bustisess and Anakcial sustainabal-
ity and commerncial viability, Cirealar coonomy challenges identified were lack of
awarencss of the concept of the circular economy. Ainancial considerations, sl iso-
lated and fragmented organisational structures that led to lack of an overatl collab-
orative approach W achieving a circular ecomony,

Circular cconomy enablers idenisfied incladed regulatory environments, collabo-
pation, education, extended producer sesponsibilicy, and Anascial seppor, Crcular
economy bariers included lack of specific guidelines, megative perception of circu-
lar copnaomies, and Anancial challemges. Followed by wasie indrsorucioe and mar-
ket demand. It is neded that financial factors were present in almost every

| e ] [ e P e
CIRCLILAR EODMONY DENERS CICLRAR ECOMOMY ENANLERS \
&= ‘Wagte crises = Regulatory snvifronments
* Market considerations & Collshorston
® Financial benefits % Education
* Extendid producer responsibility
L » Financial support

[ s

i| ANALYIS |
CIRCULAR ECOMNOMY CHALLENGES —— CIRCLLAR ECONOMY SARRIERS

® Lech of ceoular sconamy * Lwck of wpecilic pudeline
AWATENETS = [Negative perception of circulas economy
#  Financlsl consliderationn # Financld challengsd
o Sioed organisational structurss & Waste intrastructure
\ ® Market demand /

Fig. 6.2 Circular scononny drivers, challenges, snablers, and hamers
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conslderation related to diivers, challenges, barners, and enablers, which highlights
the critieal pole of Anancial considerations across teese factors and teeir infleenoe
om e decision-miaking process as well a5 ergamsational coloomes,

6.5.3 Survey Responses

Twao-thirds of survey respondents were senior masagers (675 ). More than 805 had
ot keast | vear's expenemce in their business anea, while over 43% had over 3 years'
expericnce. People from a wide range of businesses from different seciors and busi-
ness ypes resposded o the survey, although the majority of busivesses were SMEs.
Busisesses ranged in size from [-5 employees (32% ), 520 (24%), 20200 { La%: ),
wid over 200 (8%). The prncipal sectors involved meluded manefactring {21%),
profesdional, scientific, and technical services (200255 ), retail {17% ), sccommoda-
tion and food services (9525, clectricily. gas, water, and waste services (4.T6%),
whalesale trade (4.76), ageiceliaee, Forestry and fishang {119, and other services
{13085,

Private sectos owners reported that their main objectve was w star their own
business, whereas employees indicated thar they joinsd the business because of an
alignment betwoeen thedr own values amd those of the organisstions they worked in.
Iin response o guestions sboul major organisational objectives as the deiver for the
busimesses, responses that ranked bighly were ‘sustainability omgpact’, 'hoameial
reium’, ‘custemer satisfaction’, and ‘product qualioy”. The lowesi-ranked obgectives
wiere “corporate social respensthility', “shareholder returns’, and “exploil marken
opporiunity”. The comrast between the bow ranking of shareholder returns and the
hugh ranking of financin] return was identified.

When asked about the circular econsmy or sustainzhility as pan of the consider-
alions foe business decision-making. 301% of panticipants aligned teir responses W
these fsswes, whesews only 7% indicated that they did ned consider ony envisonmen-
tal impacts or were unsure. Ferdy-nine percent of participants mentioned a specific
envipenmental or circular ecosamy-related strategy, such & recyeling wasie and
reducing energy or waler wsage, resuliing from business operations. Just X% of
veganisations indicated that recyeling was in the manufaciuring o waste processing
AEChOLE, suggeating that waste recycling may be interpreted as a scparation of wasle
rathier than technkcally focusing on recyeling operations o other forms of wasie
peocessang, thus poanting to the lower end of the waste recovery strafegies.

YWarious dravers were identified as pan of @ multiple-choice guestion for mngle-
menting ciscular economy or environmential sustainabality initiatives inoa business,
Seventeen drivers were provided in the survey. Participants had the option of check-
ing msore than one driver and ranking these according bo their impoance. The op
three factors selected were “right thing w do®, ‘climalefiocial conscience’, and
‘entreprencunalbuosiness opporianities” {Table 6.2

Participants were also questioned about ciseular economy and enviromnent-
related initiatives in the short tenm (-2 vearsp Top amongst the fesponses were
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Tahbe &2 Circalar economy drvers
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_Eh:nun BT Rank
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Keep up with industry trends 04 |13
Supply clain imperativesireverse logisics 04 (14
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reducing encroy or water wse sinld improving assareness of emvironmental sustaig-
ability amd the cirewlar economy (61% for cach). These were folbowed by devebop-
ing sustainability or circular economy policy o srategy, at just over half (52%).

The mest significant response o the question of barriers faced in implemenung
circular economy o covironmentl sustinability practices was "upfronl cosis and
financial considerations', followed by “lack of viable busivess models” and ‘infra-
stmaciure and setworks’, Others identified were a lnck of custonser demand, limited
coordination along the supply chain. and external or customes resistance to change.
Enablers identified were financial eemtives, as reported by 8065 of participants,
followed by business collaboration o close the loop (60% of participants) and rel-
evant regulations (35% of panicipants ). Enforcement of regulations came Lastat 295

When asked ‘Hew far along the joumey of ciccular eoconomy of envirommeatal
sustinakdlity s your organisation?’, 405 claimsed w Bbe progressing well, 125
clatmed to be industry leaders, | 1% stated they bad nod commesced, and 3T%
claimed to be just starting their joumney. Environmental issees relevant for individ-
ual busimesses identificd were waste management, follewed by energy use and cli-
mate chunge, The least identified wis biodiversity amd ecology,

An optional part of the survey was aboun aspecis of the circular economy relaed
to application or practice in their businesses. Adoption of circelar econcmy poc-
tices was ol high, as demonsirated by over 30¢% of the crganiaations, despite par-
ticapants mentioning that they were knowlbedgeable about the concept of the cirealar
economy. The data clearly demonsivates "nob walking the talk’ in the initial stage of
circular economy transition, referring wy a situation where there i a gap between
Enowvledoe and action or between understanding the circular coonemy - and
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iund kizs not opplied @y I TE T
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implementing it in practice. When asked (o select wonds that descrbed a clrealar
ceonony busieess strategy within thelr organisation, participants pomimated “swes-
txinability” and “enviconmental sustainability " This was followed by '|looping mate-
pialy' and ‘vecycling materials’, showing the alignment with circulas economy
nareatives from the interviews, Participants wene also asked o add thedr own words
uncler this gueestion, and replied with the terms ‘systemie”, “dynamic”, and ‘socio-
ceomomie’, demonstrating that they considered the cireolar cconomy o he mose
holistic in approach.

Porticipants were asked 1o comment on the matacity of chreular economy strafe-
pics and awareness in their organisation. Thiny-ome percemt of panticipants indi-
cated that “circular coomomy was very advanced” (core to the bosisess), and LA%
atated that “circular econemy was advanced” (ke more than 508% of cmployees wene
aware k. When participants were asked about changes that were part of a circalar
cconony ransitien from an organisationa] perspective. the top three selected were
‘educating siaff aboul circular economy” {38% ), ‘engaging in parterships or net-
works thut promiote chrewlar economy”’ (33% ). and "using information about circular
ceonoany  in communication with  existing  andler  future  costomers’ (5%
{ Tubde &30,

Porticipants indicated that the Recvellag and Waste Reduction Acr § 20020 ) was the
most important policy o affect their osganization (47%) The Commonwealth Act
ot Mariewal Wiesre {DOCEEW M2 20, b policy scored alisost equally with Recveling
Victoria: A rew economy, (DELWE X201 (46% and 44% ., respectively).
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6.6 Discussion

The findings show thar b Australia Ove anterest 1o circular coopomies commenced
froos the cowntry s waste crises. From which the deivers for deweloping mest goven-
miental circular economy policies stemmed, In line with this, the pelicy goals mainly
focus on reducing the amount of wasie going to landill amd reducing the scliance on
forcign markets to process waste. The wasle expoit bans Tor selectod waste catego-
ries are a driver for increased local processing of waste, The need for increased local
procesaang of waste and the wse of recyclable materials within the Australion econ-
omy peeds (o be used us a lever 1o encourage o migration from comventional wasie
msnazcmenl o more cireular approaches. However, continual and increased wse of
recyclable materials o local manulactaring will only be a sustanable soluticn if
mianulacturing capacity within the state is expanded wnd financial incentives suppoit
this deivier.

While the participanis” responses suggested that, in general, Australian basiness-
peiple have a high kevel of understanding of circular economy concepts, the fransls-
tion of these coneepts o action s s0ll limited. The comron circular sconomy
principles cited seross the policies focused on designing oul waste, circulating pood-
dels and materils ot thear highest valse. and regenerating nabure. Deapite this nar-
pative, the sceion amd fargets associated with implementing these wdeas are found
wanting. I comparison o the B-strategics, the foows was on the lower-order circis-
lar praciices such as secycling and waste-to-energy. rather than focusing o the
cabension of o product's life with the prisciples of 'rethink, reuse, repair, refurbish,
remanafacture, amd repurpose’. Closer attention necds 1o be paid wo achieving &
more nuanced understinding of the variations in the R-sirategies. The implementa-
tion of a circelar economy can be expanded by potential practces such as rethinking
prodisct design, prometing refucbishment and  remaeCacirig, and exploring
apporiunitees for applying vanows B-strategies ingether, sich as repurposing, tequir-
ing. and reusing. With o compechensive understanding of B-sirategies, it becomes
possible to develop a more sustainable svstem and Facilitate the ransiion towands
circularity. This approach encourages products” longevity and value retentio,
reduces waste gencration, and peomotes a more sestaimable and resource-effickent
GO,

It is quate clear from the surveys and inderviews in this stedy that the foous of
VilrEoles actods it State is on recyveling, commencing with the newly formied goy-
ermment deparinment Recycling Victoria in accordance with the Recycling Act. A
recycling economy is the sustainahle management of waste generated throwgh a
traditional linear industrial system, while a circular economy sensu stricto has an
crplasis on design principles that decouplbe emviconmental and traditional eco-
nognic consbderations (e.g. the use of renewable energy sources sucly as solar and
hydrogen as alternatives o fossil fuels ), Another relited issue s measurenents o
impact metrics associated with the linear versus the cireular economy.

According o the survey resalts, ‘corporate sociul responsibility (CSRY, “share-
fiolder seturns’, and Cexploat market oppoiunity” weee ranked as the lowest
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objectives of envieonmental sugiainabibity or a clecular economy. The low rank
given (o slarcholder setums as opposed w the high rank given o finaneial retwm
may b dee 1o the e numiber of publicly listed companics responding to the sur-
vey. All the pablicly liswsd companies gave a rank of 2 or 3 W shareholder refurns,
emphasizing that fAnancial retums were an important considesation. The top three
factors sclected for implementing a circelar economy in e business were “nght
thing to do’, C‘climsdefsocial  conscience’.  and  Centreprencurialbiesiness-
opportunities’ . Therefore, morol and ethical considerations appearcd 1o of mind
for the participants, rather than vpical business drivers such as financial retom,
andustry trends, and marketing,

Measures for (lipeary economic performance anclude GO and jobs growih,
whicl are linked o production and consumgeion practices. A circular econcmy
closes lsops i production and consumpdion practices o ensure that maperials stay
lomger o the system, les o no virgin material is wsed, and there woe major aficmpis
o avokd landfll snd incinevation. It was clear from sonee of the interviews that the
veluntaey sectod is critical for suppodting the rease and reeyceling of iems sobd iy in
the clothing and beic-a-brac reose sector. Belated o this is the role of carbon and
0y emmissdon targets. In a circular coomomy, it is crtical 1o melede not just Seope |
ernisaions Cwithin boundary and caused drectly by the company), but also Scope 2
{indircct emissions, through the energy purchased and viedd and Scope 3 Gindirect
erasainns upstresim and downstream, caused by the company s activities that if 15
indirectly responsible for, soch as embodied energy/carbon i the products it pur-
chases), as well as those related 10 the wider production and consumption through
exlended life spans and smarter forms of manuficiure

Ascindicated by Pailo et al. (20200, when fargeting circularity as an outcome,
cities need o consider the defininon of cireular cities, trunsition processes, larget-
sebting, and circulanity indicators. Rather than focusing only on circular economy
podicy, B makes sease o bocorporate related povernment depariments that are also
aligned, such as climate change. water, and sewerage, and o auppen implementa-
tion sctions. Fragmented policies lead w silo mentalities. making the brosder circu-
lar economy goals much harder to achieve, This applies at all levels of govemiment
where integeated approaches are cestral i addeessing major challenges,

6.7  Conclusion

Australia s a federstion of states. States set their own policies and targets, which
miay or may not be aligned with the federal government’s directives. This has been
the case particulasly in the waste management sector. The sim of the research pre-
semied in this chapter has been o understand the cwrent circular economy land-
scape in Victora and idemtify the opporiunities that cen be nuriured and the gaps
that can be addressed over the short erm W0 support & rensition 0 o cirealar
EC T,
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Taking an exploratery approach, the siedy uoncovered challenges that are not dis-
similar o those seponted in the iternational literatire, The inportance of coblabors-
tion was & recurrent theme from the interviews.

The interviews and surveys show that from o business perspective, lnancial
incentives are needed o pivol businesaes o support the move toa eircelar cconomy,
As reporied by sther awthors, knowledge gaps are evident, which inclsde ambiguity
im howw che concept of ciecalar coomromy is defned (e.g. equiting it o recycling ), and
lack of swatemic thinking overall. A eommon understasding of what a circulis econ-
cany 15 was absent. 5o, increasing knowledge and awareness about circular eoonss-
mies is exitical to unlocking the value they offer.

The swrvey clearly showed that drivers of a circular coonomy or sustanabilivy ane
important for basinesses in this sector, underpinned by o clear sustanability- or
circular economy-related sirategy. Reducing energy and water use was imporant
for husinesses, but the upfront costs sequined o put this in place wene a magor ba-
pier. Collaborations with other businesses amd having relevant regulations - would
suppon businesses W move in the disection of 4 circular ecosomy. The adopion of
circular economy practices in businesses was nol widespeead, han those business
atrategies that were adiopled 1o achieve a circulir sconomy demopstrated an under-
stameling of ciroular economy practices.

The pelicy focus i this area iz ambigeous: it is called the cireular econosy, bal
the focus has been on waste, and if this 15 oot acknowledged, these is a danger of
Nesck-3i" o g focus only on waste manageoent. In leomys of echirical consider-
aliona, tee current Yictoran govemment's Innovation Fund acts as & catalyst to sup-
port changes in the waste ecosystem. However, those mnitiatives still need o be
mainstreamed. Funhermmore, there s a need for more engagemenl scross various
government departnienis, W enable a mose helistic, systiematic, and systemic ransi-
tion for a cireuly economy. Moving from fragmentanen and & silo mentality o
genwine cngagemeni such as linking planntsg and building regulations, {od instance
{among others). is crtical for the long-tesm iransition. Waste legisbition can be sup-
portive of stockpiling disassembled building and construction maternals sothey can
b peused and recyeled. Both solid and liguid waste need 10 be in scope. Technkeal,
financial, and social wsderpinnings o formuslate holiste circalar ecopomy soluions
are required. Clear carcelar esconomy metncs are needed oo allosw policy, business,
wistd community tis be aligoned in their vision emd goal for the cirealar economy ra-
sition. This is tuly a mission-scale challenge for the tweaty-first century.

Ackmowledgememts The awthers acknpwiledge that the research was funded throsagh the Victorian
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Chapter 7 ®
Remaking Cities: Applying New Y
Urban-Transition Concepts and Processes

to Regenerate Greyfield Suburbia

Peter W, Newton and Stephen Glackin

Abstract The mission of remaking cities w becoamne more sustainable, productive,
liveable, resilient. and imclosive 15 o twenty-first-century grand challenge. This
chapier reports on the application of urban transition frameworks and processes in
the develogment and implementation of & new planneng moded for segenerating and
re-urbanising Australia’s low-density. car-dependent grevheld suburbs: the estab-
lished. ageing. but well-located middle-nng subarbs buill in the post-war era on
larger loes, Most housing in these areas has sow resched the end of its service life
and ks prime For redevelopment. Since greyfelds comiprise most residentially zened
lamal a0 cities, this positfions them as the crtical eniry points for regencrative,
miedinm-density, compact city redevelopment. But the wrong planning maodels are
being used. Most infill redevelopment in greyhelds is fragmented, piecemeal, small-
lot subdiyision, delivering a bow vield of new housing, significant loss of greens-
pace, ond ne addbed services, infrastructere, of sesidential amenity.

This chapter introduces greyfield precinet regeneration (GPFRY. the prodoct of a
sel of Innovative, wansition-orbented planning concepts, models, woels, and pro-
cesses capable of regenerating established, ageing precinets i occupied greyfields:
& mission-scale challenge. 11 peovides a blueprim for mainstreaming GPR. llws-
trated with a case study from a middle-suberban munkcipality in Melbowme thar
cliaets e urban ansition feon concept (o implementation,

Keywirds Regencrative wrban redevelopment - Transition masagemen -
Muonicipalism - Distniet greenlining - Greyfeld precinct regenesation (GFR| -
Place-scrivated GPR - Trassit-acuvated GPE. - Urban mfll - Missing middle -
Medium-density housing

W Mewsan {008 - 5. Glackmn
Centre fir Urkan Transions. Swinborme Umiversity of Technology, Hamthoms, VIC, Anstralio
ookl poowios @ swin cdo.o

0 The Authoriz) 2005 47
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7.1 Intreduction

A conflucoce of factors nakes living i lage, fast-growing cities a challenging
peoposition 0 the twenty-first century. They are both exogenous (external } and
eidogenous {local eriging, and while cach is impoaant {Table 7.1, “Sitsation”;
Mewron and Glackin 20048, it is their compounding effects that will incressingly
cunfrom city govermments nosw and into the fubure (Westman et al. 20225, The “grneat
goceleration” in exogenows pressures since tse middle of the Tast cemury, led by
unsustnable growth in greenhouse g emissions asd the climaie change il is Fore-
ing {Sieffen et al. 2015), & accompanied by a set of associated theeats 10 heman
seitlements that include urhan heating. megafires. intensified storms and rainfall,
flooding, and sea level rise (Morman ed al. 2021} To these can be added an accoberai-
ing growih in popalation and consumption of resowrces by cities” industries, resi-
dents, apd infrastroctures. reflected in expanding ecological and wrban fomtprings
(IRE 205y, inancial shocks, health pandemies, lorced migration, and ragad teclamss-
Iogical change associated with digitalisation and automation.

Endogenous pressures are Clearly soon through life-ovele processes asaociated
wiith the sgeing of urban infFastroctuee s and resident popolations. Socie-demographic
colmpesition and patterns of segregation within cities are changing as waves of
imemgration continee to alter urban social fabeics (Mewton ef ab. 20022a, b, While
cities are the primary engises of modern coonomises, their pegative externalities ane
evident in the form of secial and spatial inequalities among resident popelations asd
in the logs of orban eovirommentad guality. Urban challenges ane moany and perdis-
tend [ Tabbe 7.1% In summary, citkes are peoving increasimgly difficult to plan for,
locally and globally. They are complex, dyvinamic places,

I this contexi, a recent United Nations review of international planning prac-
tices and urban governance processes i relution (o susrainaghle spatial development
(UMDESA 202, po 1) concluded:Many, if oot most, gevernmental planning sys-
fems e nod wp to the task of addeessing the econontic, social, and covirommentil
trends amd issues that bave emerged over tme, such as in sustainable trassport, et
sero-carbon green and blse economies, wrban frming asd natre-based solutions o
climate change, biodivessiny loss and the genecal well-being of wban dwellers, just
£ e o Fewe The moeniiosing of the state of citked and wiban areas informs es that
population amd ceconomic growih or decling are not 100 well anticipated nor mit-
gated by sustainable teivitorial planning podicies, plans and designs. Hence termto-
rial planning and policymaking processes will need oo (bener and more guickly)
adapt 10 those changes to ensure Uit oo one, and oo place. s lefi behind.

Clearly, overhauling urban planning is a critical mission for city futwres.

Aunstralia’s series of Ave-yearly Stabe of Environment Reporis between 19959 and
2022 (hatpayfaewwade ceew gov anfscienes-researchifsoeh also highlight the srowing
clhallenges o sustainable urban developanent, ws does the Latest report on Australia's
peogress in achieving the UNSDG: (MSDE 20200 where all indicators for SD4G1E
{Sustanshle Cities and Communkties) are “off track” {especially materal vse, car-
bon emissions. and access to affordsble housing). Academic sfudies of the urban
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andd gcological footprints of Awstralian cities confirm the magnide of the challenge
iMewron 2012 Sobels and Twmes 2022), They highlight the Bxet that mocly post-
World War Il urkan planning was, until relatively recently, undenaken in an eea
when politieions, populations, asd city development practitioners alike foresaw lit-
tle or o reseurce. economie. of environmental constraints on continwed business-
gs-usia] urben development in high-income societics (Rees and Roseland 199]
MNewton 2001y amd paid only lip service o envitonmental  sustainabilicy,
Consequently, significant fevels of sesource consumption aml inequality of access
biave been desigied into Australian cities in the Formn of theiar bossing stock {npmstly
detached. with laege loor arcas), land-use mix (significant separation of oses via
poning ). ransport systems (dominated by privaie car usel, and low-density develbop-
mend {refected in speawling, car-deperdent suburbs . The magnitade of the susiain-
ability challenge of our cities, coupled with their rapid rate of growdh i the
Pweniy-first century, has resulied in an outstripping of governments’ current capac-
ity o plin appeopriately for future wiban developrsent (Howse of Representatives
20085, The COVID-19 pandemic wnleashed a furtlser et of shocks o Australia’s
ecoficmic, health, employment, and wibhan systems. A significant shift v work from
home has introduced o sew dymumie m workplace-residence preferences Tor pope-
lations o major cities that bas yet to be normalised for the longzer term, but that adds
atimvulus for accelerated regencrative urban redevelopment of the established resi-
dential suharhs (Mogliaet al. 2020 Glackin ot al. 2022, Por some time, the Council
of Austriliin Governments has established hagh-level city performance goals for
Aastralia’s cities | Department of Infrastrecture and Transpeat 200 1 —competitive,
productive, sustainabbe, liveable, inclusive. and resilient—ansd they featire as high-
level performance objectives inoall capital cities™ strabegic plans. Transformmive
changes are needed, however, 1o deliver on these objectivies, and business-as-usal
planning is provang insdequoate.

This chapier outlines a new approach w urban redevelogrment that attempey
integeate somee of the mose static, rigid. and well-embedded contempaoriry “top-
down” urben planning concepts, instruments, and processes with the moee dyvaamic,
agile, and sdaptive “bonom-up” paricipative approaches and methods chasactens-
tic af the rapadly emerging Aeld of urban transinon siedies, A Jong-term programin
of applied mission-orienicd research into Greening the Creiedds (GEHG) (Newton
el ol 20224, b) was initiabed i 200 ] o create a new model of planning for regenera-
tivie ueban redevelopment i the greyfields: the thied (aloag with beownbhelds and
greenficlds p and most challenging arena for urban development at the precinet scale
in Australian cities | Newton 2000}

The sectionz thit follow outline key phases of this reacarch that have cocated a
new model and pathway for greyvhield precinet regeneration (GPR)Y. GPR reprosents
i atternpt 1w redress o fallure of comemporary compact-city and infill-planning
strategies i the grevficlds—defined a5 the established, ageing, well-located, car-
dependent, low-density, middle-ring suburbs bailt te the posi-war era on lacger logs
(Meweon et al, 20200, Most housing by these areas has wow peached the end of 114
serviee life and is peime for redevelspment. Since the greyfields compeise mmosy fosi-
dentially zoned land in cities, this positions them as the crtical entry poants for
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regeneralive, medinm-density redevelopment. But the wreong planning models ane
being used. Most Al redevelopment in the greyfelds is feagmented. piecerseal,
amall-lot subdivision, delivering a low vield of new housing, significant loss of
greenspace, wnd no added services, infrasoucture, o residential amenity, GPE = a
aew bl resuliing from the application of & set of new fransiion-onented plan-
ning conmcepss, models, wenls, and processes capable of precinct-scale regeneration
in thee occupied greyhelds. It delivers the following benefits over current bissiness-
ds-usin] residential redevelopiment;

#  Linke “botrom-up” and “top-down” planming processes.

* Incrcased supply of medium-density housing with a mix of tvpologies and
price points.

= Bignifican environmental enfuncements associated with zero-carbon energy and
water-sehsitive design.

= lmpeoved non-car-based mobility and neighbourhood walkability.

#  Enhapced climate sesilionce associmted with grester surface permeability and
reduced stoemwater ranofl and greater tree canopy coverage and greenspace.

The key transition concepts employed in the GG research programme are sum-
maresed in Table 7.1, They are unpacked erder the three well-establisbed and resd-
iy undersissl headings emploved in bosiness plinning preseniations, generally
attributed o MeKinsey: “sitaation”, “complicstion”, and “solwtion”, These heai-
ings closely align with the more scademie moltilevel ransition concepes of “leml-
acape”, “regime”, amd “niche innovation” thar were introduced by Greels (2002,
20000, 2012 and subsequently amplited inte a growing fcbd of wbian ransition
studies, of which this chapler is part, The rescarch reporied o this chaper is among
the first v have employed transition management (Thp conceps frony the outset in
framing & significant transformative urban planning challenge tha is central o city
sustuinahdlity in the pwenty-first cenfury {see Loorhach 2007 for the formative
framework ). As noted by Wolfeam (2018), ransitbon managensent represenls an
innovative oonceptual Framework that bhas emerged Fromy acadensia but has vet wobe
applicd in practice o cities beyomd a amall set of pilot-scabe Living Lab studies
iMarvin et al. 2008). bMore recently, biwever, the European Commission's (2023
Usbin Transitions Mission is targeting 300 cities worldwide w demonsirate “inte-
grated pathways towards holistie, peopbe-centred urban transitions bailt around
clean encrgy and innovative net-zeros carbon soluwtions”. This represents a siep
change in the application of ransition mansgement in peactice. To date, many of the
poles in transiton atudies are nod commionly undermaken in municipal or state plan-
ning autlsorites, a5 tey often challenge existing pracices (¢.g. requinng & foous op
rransformative change volving system innovation, adoption of co-creation pro-
cesses providing pathways o visionary futuses, and wse of wrban expenmentation in
mialtiple domains such as urban design, perdomuonee assessment, and stakeholder
cnngageinent | {Frantreskaki et al. 20018,

The "lamdscape” in transition theory (Geels 2002 identifies the wider sel of
poditical and socio-econmmie rends exerting significant pressure on cugrent urban
systems. As illustrated in Fig. 7.1, the lindscape defines the prewailing issues and
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Fig. 7.1 Framewarks for represenng parallel “fransshon” and “husiness change” comcepts and
prOCests

pressurcs that are riggering he need for change and paradigm shift. Thie “socio-
technical regime” reprosents the culiaral, governance. and business institutions thhat
arc supporiing te carrent state of planning and are mostly compatible with bssiness-
ws-usud practices, “Miche inpovatien™ represents transformative technelogies and
processes of change cagable of initiating a significant sestainability transiton. Thein
adoption typacally cenlionts resistance from business, povernment, and cormmuniny
regimes and commonly fails fevidence of the complete logistic S-curve s relatively
rape when charting the diffusion of innovation in sustainable urban developmenth.
For the purposes of this chapler, we have labelled these three arenas “Simation”,
“Complication”, and “Solution”, signalling a parallel with transition concepis.

7.2  Situation

The mast persistent urban problems have been well identfied in the Ltesuture and
are outlined briefly in the introduction 1o this chapter and in mose detail in Newton
ctal. (20224, bl The cluster of urban develepment challenges specific 1o this chap-
ter encompass rapid popalation growth bn Australia®s largest capital cities that las
ouitstripped governnients” capacity to successfully plan, resulting in a lack of afford-
able housing, lack of land supply accessible to jobs and urban services. continued
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levay density, car-dependent greentield sprawl, an unsusiainable ceological and urban
footprint. and a decentralization of social disadvantage. These are all overlain with
an acceleniion of climate change impacts that §s mow testing urban resilience (see
MNewton et al. 2008 NMovman et ol 2021 ). There hax been a successive failune of state
and federal governments since the mid-twentieth century o effectively plan for the
growlh of Australia’s largest cities; foremost among tsese failures has been the
absence of an wiregrated land-wse {housing and employvmenty and transport (public
gs well as privabe ) bleepring for sustainable wiboan developanent. As a sesult, by the
heginning of the twenty-fArst centiry, Australia’s largest capitals reflected a “tale of
twi cities”) the higher-amenity inner suburbs, which are well supporied by public
transport and acozss W new-economyy jobs, versus car-dependent, low-densiy,
middbe-wo-outer suburbia, where residents are Faced with wraffic congestion in their
daily cormmute to work, schools, and shops (Latz 20210 The latter segions ane
becoming the focus for wrban retrofitting and regeneration as they age, os outlined
in the 2eetions thar follow,

Urbas-transitions sescarcls alao needs o be cognisant of the pesgraphical comn-
deat and sparial woale for any significant urban planning mteevention (Coenen et al,
2011 2), Three fundamentally ditfesent wban fabrics—walking city, transit city, and
auta city (Themson et al. 200 7 —and three different urban develogment arenas, the
peri-urban greentields. the brownfickds (generally laege, well-located. ex-indusirial,
manufacturing, or commercial sibes i inmer-cily locations, primse for redevebop-
micnth, and thee grevhelds (he ageing midele-ring suburbs, whese redeveloprent
peoperty value lies primirily in the land rather than the boibdings ) (Mewiton 20000,
abowdd be recognised. Botl greenficld and brownficld arenas have well-established
selsof planning models 1o guide new developmenst & the precinet scale—the scale
sl which the building blicks of cities bave waditionally been designed (Newton
20k 8, by Thomson et al, 2009 The most challenging arena is the greyhelds. given
thast all propertv here is occupied and there is significant local resistance o redevel-
opment. especially at high densitics. All mewopolitan planning sirategics have &
limuited st of designated pones where mtensified greviield (reldevelopment is
encoaraged; these generally include a hierarchy of activity centres and the land
along major read corridors, The renaining greylicld residential areas are restric-
tviely zomed o inhibit densification, essentially locking up approsimately half the
lamal im cities sech as Melbourme tear would otherwise bave high potential for regen-
erative redevelopment. Consequently, knock-down-rebuild and small-lot subdivi-
atons, a scale of redevelopment permitted i “neighboerbood” and “gencral™
reswdential pones, are specading like a vims, with theis now-well-recognised onega-
twe impects (MNewton and Glackin 2004: Mewton and Glackin 2020; Mewten ¢ al,
2022, by, To ransition w g more sustainabde urban future, GPR 15 presented as a
niche innovation for regenerative urban redevelopment.

Lin shore, GPR s a new planning concept, model, and process capable of delives-
ing more sustainoble urban redevelopment in the greyhelds, Buf as a niche isova-
tion, the new piodact requires additgoral collaborative and applicd R& Do overcone
the malipbe regime bagriers that are cursently in operation in order o for it be
mainsireamed.
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7.3  Complication

No planning precedents existed o support the mroduction of GPR peojects i the
bulk of residentially zoned middie suburbs in Awstraliae cities when the Greealng
the Girenfields programnse began in 201 1. New and innovative aran development
concepts and proposals that do net "7 with existing planning schemes are typi-
cally eonfronted by legislation and controls that dictate swhat development sciviny
can be undercaken where, They aee the instruments of established segines lod by
governments and are typieally suppocted by the propenty bsdustry and their industry
assochuibons, o magorily of whose members ave averse 1o change—especially frans-
formutional change (in innovation-diffosion somenclaire tey are clussed o ol
lowvers" or “lagezords” ratlver than “leaders™). Residents also uge local mening and
building codes to oppose change in teir local neiglbourboods. & "not in my back
vard " (MIMBY ) response to proposals for inepeased housing density and population
(Mewton et al, 200075,

The imitial challenge for the Gl rescarch programme was to establish a transe-
fion manzgement process and team o wsdentake the tasks associated with fully
scoping the challenges and wanskating the GPR concept and vision info an imple-
mientable project, This drew significantly on the work of Lioorbach (20073, who
established the following phases amd categonsation of tasks:

= Serategic: stoucturing the problem, dentifving mnovation arenos, envisioning
future oulcomes. engaging front-monners, and conducting strategic discassions

* Tactcal: eovisaging policy changes, conducting experiments, designing new
model{s) for interveniion, assessing future scenanos, devising new narratives for
clhiange, managing risk, and establishing o ransition agenda and coalitios

# Cheranonal: mobilising a co-desigidco-peoduction team, xecuting (plot) pooj-
ey, monitoring. and evalusting

= Comenencaiing: publicising, scaling wp, and mainstreaming

The iminal team comprsed a small core of Anstralia’s leading researchers i
urban planniang, design, and construcion capable of winning competitive grants o
fursd the cary phases of the rescarch (see Acknowledgements k. They usstituted a
“alwdow process” often eployved in transatkon studees that involved o "netwiork of
peiple who are working both inside and outside of the dominant sysicm to explone
altermstaves that replace the dominamt system when there bs o window of opports-
oy (Wutich er al 2020, po 28: also, Newion 20084, bl The firse grant, from the
Australian Housing and Urban Besearch Instimee ¢ AHURL, funded o 12-month
serees of investigative panels that would engage widely with key stakeholders from
governmeent, the boilt environment and property isdusry sector, amd commamnity
oppabisations in o series of workshops 1o mose deeply explore the sew planming,
design, amd construction cencepls associated with GPR. Tle resulting repoit
(Mewion ot al, 200 1) containg significant feedback on sach topics as defining grey-
fiedds (& pew concepl at that stage), determining what constitstes o “precinet”, the
current mnbthitors g0 regeneration of the middle suburs af precinct scale, a
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Fig. T.2 Inhibiioes io regeneraiion in the middle seburhs. Sowrce: Newton et al. 2000, p. 11EY

howsehold needs analysis {who s wanting 1o live in medwm-densioy housing in the
mibddbe suburbs ), ow o enswre change happens. viable solution pathwiays, investon
andd resident concerns. creating & namative, key delivery ageacies. curmend planning
brareiers. and fsincial challénges. The key challenges idemntified from the Rese stake-
hiolder engagement are shown v Fig. 7.2 and column 2 of Table 7.1,

While regimes can often be inhibitors of change, Loorbach {2000} cormeetly
proanis ot that they can also sepresent the enabling environment for facilitating and
legitimeating 4 transition. Within the context of a regime, stnigegics need 1o be devel-
oped with key stakeholders and “'feont-rupmers” in respect of the transition arcna
under exanination amd the pamne of ransformadion cavisaged Jin this case, the
rranstormation of greyiields throwgh GPR) Four sanovanion grerey were identified
froum this first ransition masagement phase tht would need further applied research
o volidate and redoce the mberent risk in the GPR plunning model and to provide
clear pathways Tor s promotion amd implementation by the state government's
metropolitan planming authority. lecal government planning officers and elected
coeillors, local residents, and propenty developers. The innevation arenas central
i GPR implementation posed the following key questions: Wihere to foces? Whae
o dissign ot the precincts identfied for regeneration” Heme 1o achieve this ueban
transition? The arswers and owtcotses provided a solution (o the challenge of tack-
ling greyhield regeneration at the precinet scabe. A fourth bmnovation wrenas { WheT)
weas the focus of ap extensive survey of residents in greviiebd subuwrbs of Melbourns
ad Syvidoey (see Mewaon ot al. 2007 The swrvey conlinmed that residents in
Australia’s bargest citbes are ready for this ransition, with equivalent proportions of
howseholds prefernng o live in medivm-density aceommodition in established
arean well seoved by public transpou versus those prefemring detached housing in
cur-dependent outer suburbs with service deficits (Mewion et al. 2007, 20220 b,
The principal challenge 15 how b satisfe the demand for more sustainable. mediim-
density ousing in the occupied. grevfield, middie suburhs,
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7.4  Solution

The objective of the Greening te Greviields applied research programme has been
[0 creale new concepds. processes. and instiments capable of initiating a suburban-
fo-trban sustinabdlity transition i lecations where infrastructure and housing ane
ageing, the kind has high redevelopment potential, and there is a significan capacity
I accommodate regeneralive precincl-seale prijects—not business-as-usmd, frag-
mented, subopiimal, snghe-lon, knock-dewn-reboikd, as s cumently the case
(Fig. 733 By straregically and purposefully remaking the city “one neighbourhood
ab a time” (Thomson et al. 20097, GPR can become the preferred new product and
process for local governments, progerty developers, and residents in established
suburbs to transform the places where most urban popalations live and incoeazingly
wer k. With an explicit medain-densioy focus, geeviicld regenerstion also increases
housing supply. This is the vision that bhas driven this transitien stedy from the ouat-
Aol (Mewton 200000
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fd.1 Where o Tniterverne?

Successfully producing long-term metropolitan policies, sivategies, and plans capa-
e of directing future urban development and redevelopment in an integrated fash-
st Fermang @ challenge in terms of both hosizontal planning (across provision of
housing, transport, enerey, waler, waste, and social seivices) and vertical planning
factoss three ters of govermment and local commaumities 'y, Identification of whens
amed how 1o intervene and at what scabe s especially challenging in groyhiclds.

TALD  District Greentining

Orppedtwinities for GPR involving local bousing and infrastrectuie redesizgn and
regeneration are wleally signalled by the concept of disreic? greerliniig in melro-
poditan and municipal strategic plans (Newton e al, 20225, b, Disirict greenlining
representy a first siep in eutlining the inenticn to regenerate a particukar Jocality or
sened of localities, o process requacing vertically and horizomtally integraced plan-
aing. It is an appeoach to urban retrofitting that addresses several challenges:

*  Infrasruciure ageing and obsobescence requiring plans for replacemient tho
reflect the service-life pefomunce of system components and the natwe of
asset-mainienance regimes (lselin and Lemer [993),

#  Increased demand on local infrasmaciures—both plysical and social—resulung
from changes in land use and population distriburion such as increased housimg
density associated with whban redevelopment generally and. most recently, from
COVIDeipduced impacts of increased rates of working from home in suburbs
with high propomons of nformation workers (Glackin et all 2022 These
changes have expoed a lack of infrasrscture and service capacity o favoured
locations (Infrastreciune Australia D021

= Emergence of distributed infrastnsctures associated wilth energy, water, and
waste management that suceessfully operate at precinet scales, cither indepen-
dently of the established centralised infrastructure svstems or as & hvbeid moode]
i Mewion and Tavlor 20149 Mewton 20049, 20220 by

= Climate change and s chollenges for lecal adaptacion and mitigation sirabcgies
requining mose fraphd inboduction of blee-green infrastioctuses and natine-based
services 1o address urban heating and Aooding (Mewton and Glackin 200210,
Framtzeskaki ct al. 2022 ).

Dhstrict greenlining enables neighbourbood regeneration to be targeted in the
middle suburbs. It enables GPR projects o be strracted (o und nest within districrs
that have been strategreally identified in larger-scale and bonges-tenm metropolitan
andd municipal planning strategies Tor urban densification and infrastractuse rewodil-
tingz. [deally, distrect greenlining should s andertaken collaboratively between stale
asd municipil planping authorities and major ulities as 4 necessary Orst step in
identifying futore strategies amd tmetables for major infrastoucture retmofiting
dorisa the metropelicin arca,. Dastrict greenlining will require betber cross-sedtin
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Fig. T4 Greyheld precinct
regeneranog with its core
componenis: disinct
greenkining, with mested
place-activaled
regeneranoa precincls amd
transit-acinvated carmidie
reEENCration recmots—
subgeci i rezaning

Place Acthvated | District
Frecinct

Greenlining

collaboration amd new modes of wrban governance. In response (o this challenge,
the CRC for Water Sensitive Cities has developed principles snd strategies capable
af integrating urban and water planning in any given spatial context (see Malekpou
ctal. 200 Chesterfield e al. 20215 In the absence of state-municipal-utility-level
collaborston. owever, future strategie planning by local governments needs o
incorporate & district greenlining process 1o identify localities where change s
required 1o increase housing densily within their junisliction and where place-
sgctivated and ransit-activated GPR (PA-GPR and TA-GPR. respectively) poojects
are bo be encouraged (Fig. T4

T4.1.2  Transit-Activated Corrldors and Grevileld Regeneration

Transit-sctivated corridoss represent a second sirategic planning plank in the regen-
cration of posi-Woeld War [L car-dependent subwrbie Major transport corridors
hawve been advanced as a focas for medinn-rise, higher-density developiment. The
requircients for this o work, as setowt by Adames (2009}, include prescriptive zon-
ing controls over key aspects of cormdor development, incleding upfront “as of
right” development to bevels of between foar and eight stoseys, Much of this model
15 being implemerted along the inner ram corndors of Melboume and s mow moy-
ing into middle subuibs along major arteral roads.

Howeser, barge parts of inner, middle, and outer suburbs remain wathowt qualioy
transit opticns. Main seads {often ceeated by the removal of original tram lines fol-
Ievwing the cad of Wiorld War [ ere wseally heavily congesied with traffic and have
had reduced urban valse as a resuli.
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Fig. 7.5 Transi-activoled cosmdor: (Soance: Thonsen ef al. 201%)

The peed to both regeserate the mobility and redevelop the Jand along swech roads
15 thie pext big agenda in ranspoit asd wiban pelicy {Mewiton el al, 20224, by A sole-
tion advanced by (Mewman et al. 2021, Caldera et al. 20220 for regenersting main
roads in the car-based established suburbs uses ransit activaled cormidors {TAC)
aied transit-activated greyheld precinet regeneration (T-A GPR around the resuling
sttion precinets. It integrates guality mad-tier transit lechnoelogy such as trackless
trarns {Mowman et al. 2009 with quality precinet-scabe land development on, in,
aisd around st stops, including last-mile integeation (Fig. 751 TAC: are thus &
corridor ceeated from current car-oriemled activity centres by linking them like
pearls on a string. The key to unlocking T=4 GPR s o cmpliasise the benefits that
flow to local commamities: they get moge than just usfll housing—they get & transi
service and ogher urbkan seevices wathin the tramsit-sctivated precinet (such as net-
e distnbwed cbectricity generaticn). This is “additionality™, a critical Factor sec-
cpnised as missing to date inorecent greyheld anfill and a key o creating inose
extensive greylield precinet regeneration.

T4.13  Lecating Precincts with High Potential for Regenerative
Residential Redevelopanent

The next step for cocating more extensive GPR ovalves identification of prospec-
Lve precincts: concemrations of residential property where cconomic value lies pre-
domunantly in the land rather than the ageing it asser and where there ase
progpects of delivering a dividend o individunl property owners and lecal cormrm-
nitees from kot assembly asd neighbourbood activation. In metropolitan Melbowme,
there are over GO0C000 dwellimngs where T or moee of the valse of the property is
vested i the land. A software ool {ENWVISION: Mewton wnd Glackin 201 3) was
specifically developed to identify the location of properties with high redevelop-
ment potential, employing multi-criteria apalyses that incorporate the folkowing:

#  The employmem of market-based anolviics related 1o Anascial feasibiliny and
howsing vield. These constitute the peincipal instruments Tor developers in pre-
liminary analyses:

#  Local planning priorities, such as prosimity do schools. public transport, and
prarks. depending on assessment critenia sclected (Fig. 760 The ool provided
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Fig. 7.6 ENVISION process finr msessing the redevelopment poteniial of localives: in) Market
npaiysis of property uplift potential. (b AMulb-cntenia bocal gevernment planming assessment of
wihere o focus increased slenssficaon and regenernion (via GPE developmens overlaysh
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evidence hase w assiad with the identifeation of the planning amendmients
(C134maro and 1 36mase available at hteps:Afsww planning. vic gov.an/schemes-
and-amerdinents) for the two GPRE pilot precincts in the City of Muaroondah (a
middbe-suburban musicipality 25 km from Melboaene’s CRIY. This was a key
phase in the stalutory underpinning for GPR.

# The determination of propensity o collaboraie as part of lot omalgama-
tion among neighbouning  propery owers  equired for the foll imple-
memation of GPR, This requires the GPR broker (either an amm of local
povernment wnder maunicipalism sirategics or the private sector working
Clsely with lecal government) o aoguire an additionad layer of information
regarding residents fuiure mobilivelocation inieniions.

7.4.2  What te Design into Place-Activated Greyfield
Regeneration Precincis

Theere 15 seenilicant commuusily resistance o change in the esiablished preyfield
subuirbe of Australian cities, especially those ssociabed with densification. typically
eliciting a MIMBY response. Residential zoning svalems currently operated by wane
and municipal planning authorities provide significant barricers o segenerstive rede-
velopanent iniinyves, as eutlined in detsi] in Mewtoa et al, {30220, bl snd sui-
miarised below. Instead, planning authogities suppoit a knock-down-rebuaild approach
that i piecemeal in scope, scale, amd performance across much of suburbia. To be
succesaful, the urban designs developed for PA-GPR projects need io be demonsine-
by supenon 10 those currently being emploved in knock-down-rebuld, providing
clear evidence of mulliple community and propeny-owner benehits—encouraging a
“wes dn oy back vard” (YIMBY L response. The innovation arcnas involved in
PA-GPR include the following:

o Mid-rive, mediuni-deasity dwelling npologides. This represents the ongesal defi-
nition of the "missing middie” (Parolek 2020, providing a more acceptable
howasing transition for popoelations lving in suburbs corrently dominated by ape-
ing detached dwellings. Apartment developrments above Four sterevas deliver a
level of densification that i not in haemony with @ magority of sesidents o these
arcas and rypically stiracts a MIMBY response. Mew medinm-density designs,
however, demonstrate what condd be for the future, in that they offer greater live-
ability amd sustamakbdlity: zero-carhon, water-sensitive (rainwater harvesting and
wastewater recycling), bhealthy, quiet, smoam, secure, end sccessible—lomg-
promised performance objectives (NMewton 2002, now realisable (Mewton et al,
2022a, b,

= Precinct-soale residenrial vedevelopmrens. This is relatively rare in greyfelds,
compared to greenfields {dominated by low-density “master-planned” precinets)
and brownbiclds (wihere bigh-rise apamment precinois concentnade) (see Newion
cloal, 20200, Preconer-goale medium-density housing projects, however, are a
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necesary reguirement for greyvBeld regeneratbonr and constitute whast we con-
sider to b the second dimension of “oissing middle™ development.

*  Recoifigared preciied iveeisoapes. This enables redistibution 1o commanity
use of space previously devobed W cars, via & meshing of previously "privage™
and “public” spaces (Footpaths, verges, and sections of road), thus reactivating
the Ecighbourhood for local residenes (Mueray e al. 2000 5) and compensating for
scimie loss of open space and tree canogpy due o densificaton (MNewbon et al,
20208, This increases b cnvironmental resilicsee (o increased lbeat and rain-
fall) amd local amenity.

#  Introdection of dumribnted green pifrastrinctieres capable of operating al the pre-
cinct scale {=ee Smith e al. 20211 These inclode rencwable energy svatems;
imteprated water systems (pable plus rainwater harvesting, wasbewates recy-
cling. and stormewater capiure and recyclingh; zero wasie 1o landfill as a resuli of
crswring waste separation for glass, food, and gerden organics (FOGO), mixed
recyclables, and household rubbish: and shared lowfeere-carbon moebility sed-
vices. This delivers the regeneeative capacity of GFR and its conmection to a
city's cireular econemy,

= Wissrefieeriow of “wihat could be™ versus “what 15", a8 @ critical part of commvaity
engagement {Dixon and Tewdwe-Jones 2021 Fig, 7.3; see also the illustrstions
at hittps:grey feldsocom, aw’, Glackin and Mewton 20H6).

= The appelicarion of e avire of digial precinci-assessment fools cagable of examin-
ing proposed designs against benchmirks that can establish the extent ts which
they improve upon the built environment that i being replaced. Such assess-
menis provide an evidencs base for bocal councils and communitics o evaluste
the level of dividend (henefit) that can fow from proposed precinci-scabe regen-
crative redevelopment and will be instrumental in determining the level of sup-
port and incentive that local (and stabe) governments can condribuie. A suite of
ceo-efficiency perfomance-assessment amd visualisation oods for wee at a pre-
cinct sketch-planning stage bave been developed by the CRC fer Low Carbon
Livimg (Mewton et al. 200 3; Mewton ond Tayloe 2009, King et al. 20049 and the
CRC for Water Sensitive Cities (Mogavej et all 3022 and have been applied o
new GPE pils projects in Melbourne, demonsirating significant levels of com-
minity slditionality comparsd to business-as-asual at the building and neigh-
boarlwnd scale (Mewton et al, 20200, These results were central to the Cily of
Maroondah proceeding with rezoning these precincts (as discussed in the next
aecteon), These wools represem i new gencration of object-based, precinet infor-
miaticn  modelling-cnabled tools that will be crtical in driving an uiban-
sustainability wansition more generally (Newion 20099,

743  How fo Deliver Greyfield Regeneration af
the Precinct Scale

Realising GPR as a new wrban-inGll plansing model (a niche innovation) imvalved
a TM process that emplboved a sew goversance framework. The stakeholders
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Fig. 7.7 Mew povernance meulel invelving key acsors. principles, ond proctices in grevhield pae-
cimct regenemabion. as developed for Greeneng the Greviields

represented were nol new, but several of the principles and peactices thal emerged
hetween these actors, i the couesse of T engagements, were (outlined in skeich
form an Fig. 7.7 and in the sections below ), A TM Team was formed follosing the
publication of the Grevficlds concept paper (Newton 2000). It created a shadow
network for GPR: an “infoemal network of poople whao are working both inside and
otliskde of the dominant syaiem. who facilitate information fows, creste nodes of
expertise. dentify knowledge gags. engage in social learning. and explore altema-
tivies that could replace the domumant svstem when there 15 a window of opports-
nay' iWuotich et al. 2020, po 28 The team comprized leading urbon mesearchers,
thought leaders, and “front-renners” in the fedd who bad a shared vision of “whan
needed o change™ i Awstralia’s largest cities o sustiinably plan for and aceomy-
miadate high rates of population growih and associated howsing development. Early
tasks dmvelved scoping a programme of applied research (see Mewton et al. 2011)
cagable of atracting funding and providing an evidence base for GPR that demomn-
atvated s fitness Foar puipose.

Extensive publication in peer-reviewed acadentic journals and books {most of
these are listed in Mewton e al. 202260 by as well as presentations af conferences
and workshogs saw the concepts of grevields amd GPR appearing in federal
i Australia State of the Emvironment Repoat 2016 House of Representatives 201E)
and state govemment pablications (MAC 2015, Department of Environment. Lamsi-
Use, Witer and Planning 2017), recognizing them s new planping concepds. The
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remuning challengs was for GPR o maecialise ag o viable, implementable producy
facilitating precipet-scale pegenerative redevelopment projects in the greyields,

744 Engaging with Metropolitan Sirategic Planning

Regular contact was maintained from the owtset with senmior planners in Victona's
Minkstry of Planning who had been associsted with meost of the recent “long-tesm™
atrategic plins Tor Melbourne (Mewton 200 8a, b)), These involved both informaal and
formmad meetings and research presentations, the most significant of which wis ooa
Ministerial Advisory Comumities established o advise on planning policies and
strategies for potential inclusion in the rext metropolitan plan. Consequently. “grey-
fiedd pepewal™ was identified a4 an Option for Discuszion in the nexi Plan Melbourne
(MALC 2005, Recommendatbon 20, p. 57 The ensuing Plaa Mefliorne 200 7-20050
(CH0LT, . T2y eontained a pew Policy Darective (22,40 that was focwsed on greyfield
redevelopment:

Crreyficld sies are residemial areas where bulldmg stock as near the end of fs wsefuld life and
Lamel values make redevebopment aliractive. Melhounoe bas many residential areas that qual-
ihy as greyiell sites, pamicularty in estublished mididle and outer suburbs.

Threie aress aften have low-densty, detached hoasing an subarban-sized albotmesis thai
bave good acoess o public rarsport and serveces

Up umiil minw, the redevelopment of these areas has been generally ancoordingied aod
unplanmed. That most change. Greviield areas provide un ideal cppoertanity for bund comsodi -
dation and need 1o be sopporsed by o coondinaled spproach o planning tha delivers a
grealer mix and diversiy of housing aml provides mose choxce for poople already living in
the area as well as for mew reskdents.

Methods of idemtifyang snd planning for greyfekl areas need 1o be deseloped. A more
struciured approach 1o greyfeld areas will help boeal governments and communaties achieve
mine susiaimble outcomes

This represeted a clear message to local governments (and their resident corm-
mknities) regarding areas where change needed o happen and the importance of
municigalities undertaking strategic planning 1w beoome more proactive change
agents in regenerative suburban densification.

7.4.5  Engaging with Local Government Strategic
and Statutory Planning

Iy parallel with s engagement with Victoria's metropolitan planning agencies, the
TM Team explored potentinl Gl parnerships with  local governments
Melbourne's middle suburhs (o cnsure a "joised up” approsch to GPR amd o will-
ingness on tse pan of councils o institwte precincet-seale rezonings and develop
pilot projects. Without the full collshoration of a monicipal goverminent, whese the
Manning officers, CEOs. and councillors are all aligned, these is linle prospect of
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introducing GPR in their jurisdiction. Currently, for many metropolitan local gov-
craments in Avstralie councillors are cbected by residents oa plafomis of “oppos-
ing overdevelopment” and “protecting peighbowrthood charseter”. In 2003 the TM
Team bagan a parnership with the City of Musoomiah a< a collabosaior in a research
consoriium extending to 2022 (see Acknowledgements for the list of Gnancial sup-
porters of this 53 mablion research programime ). This represented &noattempt to dive
what has been called “Mew Municipaliam”™ in local pevernment planiing {Sareen
it Waagsaether 2022, where oouncils take owneeship of issues and intervientions,
and, as demonsirated in this chapter, can facilitate co-creared bot assembly among
neighbouring propenty owners, providing the basis for GPR projects (potentially
alsp co-designed and co-developed along development pathways approgeiate 1o the
neighbourbood, s resident population, and it spatial conext,

The City of Mareendal 15 a middle-nng municipality of Melboarne with a pope-
laticm of 1200000 and & <ignificant stock of greviield hoasing (24,402 oot of 52 998
propentics. 6%, where the total value 12 7% or more in the band compared o the
building, making this housing stock sipe for redevelopment). To take advantage of
this (i.e. o wansfeam idividogl lot-by-led redevelopment into GPR ) requires sig-
nificant changes to the planning regime & well a5 w carent development business
peocesses, However, there ks a lack of transformative capacity {Wolfram et al. 20049
in Aasiralia’s local governments, reflecting the significant vemical fiscal imbalanoe
hetween the theee tiers of govemment invelved in city develogment {Produoctivity
Conmmission 200 21 The T Teany was able wo Gl this gap by simultascoasly cngag-
ing with state and coumcil planning authoritics on a range of msees and tasks (such
gz advinced urban analvtics, participatory stakeholder workshops, and urban design
chareties b A high-level overview of the tmeline of key tasks is presenied in Fig. 7.8,

These processes guided the creation of pew stawlory oubcomes through a
Development Plan Overlay (DPOY, combined with a Developer Contribution Plan
(DCP) necessary (o caplure @ proportion of developnent/peoject value aplift o be
waed 1o deliver brosdes-based benefits linked 1 the irmmediate bocal community. A
precinct plap that incorporsted dwelling design amd the precinct addinonality ele-
fuents wias spatialised as a visual plan for the overlay, The schedule 1o the oveslay
{the text defining the mabes and obligations) enshrined the prefered types of devel-
opment. The design puides and other relevant information were placed into the
acheme as incorporated docoments and reference documents, The package of all
documents was deafied within the (state - provided planning-provisions templaie
wistd presented o the state plamming authority o be considered sx an amendment o
the Munkcipal Planning Schemie.

Together these documents eover the explicit outcomes developers must delver 1o
comply with the desired planming ouwtcomes, This s legely a coded version of the
design guide. Should developers comply with the code. and if lot amalgamation las
ocearred, one additional storey is provided (on lots over 2000 o, enabling the
development of four-stosey buildings e 14 ml. and third-party objections are
remonied. The removal of thind-pamy rights will be granted once residents have been
cirgaged and have lud the opporuity to object during the advertising peocess of the
aew averlay. Objections after ils passing are thesefore considered walid. Thess



T l!.u'n.n.bng.-ﬁnu Applying New Urhan-Transitiin Concepts aml Priscesses 67

Fig. 7B Key stages io the Greening tbe Greyhiells progrimme and mmplementation of grevielkd
precinct regemeraiian
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Fig. 74 Mumicipal sdvermizng of the GPR planning amendmenis

documents sere approved by council for advestising to the community (Planning
Panels Yictora 2021 Amendments C 1 34-Maroondal, C136-Marsoncdah: Fig, 7.9,

7.4.6 Engaging with Community Residents in Neighbourhoods
Identified for GPR and Rezoning

Engagements with communities occurred at several levels. In the policy vears
(015201 T). the wm was o socialise commuasity o the concept and o demonstrals
o the different Liyers of local govemment (senmior stalf, CEO, elected cowncillons)
thiat the communily viewed the project positively. The format for this uer of engage-
el was o join other council programmes ot various community events, show nesi-
dents the atrabegic wms of the peoject and s bepefiis, provide opponunities for
O A and ask community memhers to provide feedback on the peogect 1o council.
Ly the move to project wetivation. the foem of engagement necessitated o far mose
cobcerted approsch. requiring significam co-design fvom conumunity members, A
community advisery growp was estabiished, iscluding members of local housing
ansd sustaisability community groups, besiness lobbyists, developers, meal esate
agents, and a few concermed individuals who resposded to o muenicipally published
expression of imerest, The Th Team worked with this group for & vear, meeting
ince per moth to teckle 4 range of isswes. including poimtly agreeing on pilor pre-
cincts and contest-specific -additionality, validating municipal decisions on theg
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peoject. discussing buili-forms and open-space objectives, and determining how best
tovdeliver the project to local landowisers with respect 1 marrative, comppnications,
and cufreach, The cutcomes From this phase were a clearly aligned set of eomms-
naty and municipal ebjectives, pilot areas, and delivery mechanizsms. This phase also
created commuanity representatives and champions for the project. many of whom
Tster provided suppon at open-hdause events and planning-gase] hearings.

The last phase of engagement occurred al open-house events held prior w the
submmission of the planniisg amendment; the aim was o provide all isformation wo
lendoswners in the affected precincts and 1o address issues at the perssonal level rather
than thie Fegal kevel, This was the most comples set of events, as, being o volunary
muanicigal activity ouwtside of legislated engagement. as well as the last opporiuniny
iy case the passsge of the amendments, it required significant consideration by
council communications and legal deparments. Furthermore, b required delivery
tailoged i answer ofien quite cxplicit guestions by o potentially fraie constiiuency,
The outeome from this phase was generally positive. with many of the community
copcems apswered. However, @ wmall number of landowners voiced considerable
concern about the ongodng “everdevelopment” of tseir locake, regardbess of future
buziness-as-usual  developments  delivering  inferior  performance  without
GPR. However, these events ensared that all residenis were aware of the project and
of the opporunity o participate in a voluntary amalgamsion of their Tand parcels
with meighbours 1o realise betier oulcomss.

Given that there wese several “holdouts™ among mesidents in the two designated
precincts following the adverizsing of the plinning scheme ameisdmends, the case was
aubimitied by Marsondah Council 10 Planning Panels Yictoria (PPY). a body that de-
pendemly assesses planning progosals aod major peojects by considering submissions,
conducting bearings, amd preparing a report for the Scate Government's Planning
Minister. Specifically, this case concerned an applicatson by the Clity of BMarcondah 1o
peone two precinets in thesr niemdcipality to penmin more sestainable, mediom-density
redevelopment. The resubting PPV Report (3021 g i) concluded: The Panel swppos
the Armendments overall s they peovide for et community besefit and sustainabbe
developrsent. The precinets are suilable Kcatons for medinm densiny renewal and the
uebsen form sought responds o contexl, encourages housing diversity and manages
armenity. Part of the Papel’s consideration, though not underpinning its comclusion, 15
Ehe ke nsture of the Amendments, lock of precedents o reference, and risks assecia-
tbom with the vision st evenuatng. The vision relics on landowiers collabosatang o
assembbe lots and developers gaining sufficient coomormic retum. Tlee Panel considers
there is demonstrable suppo for the concept 1o suggest it 5 mplementable and tha
ihe risks associated with the vision failing w be realised are acceptable,

In Movember 2022, e Minister for Plaoning in the Yictionan Goyvemment
wgreed with the Planning Panel’s recommendations and approved amendisenty w
rezome both greviield precincts (CI134 and CE36) in the City of Marogadah
{Victorian Government Gagette 20220, A precedent has now been established in
minnicipal planning wherehy local governmment planmsers can adopt 4 more geoactive
leader<duip robe in co-creating the basis for a more sustainable futuee for te nation’s
established middle suburhs, which are the prime tarpets for redevelopment at
micclium density.
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1.5 Conclusion

I stanitory planning, back of precedent represented the priscipal complication fo
impbementation of o niche urban inpovation, specifically greyfield precinct regen-
cration. This bas mow been addressed with the creation of a government-endorsed
blueprint and set of angible processes amld tools capable of guiding this mission-
acale urban transition process.

The Greening the Greyiields programme of collaborative applied rescarch estab-
lighed a positive vision of petential changes o the urban form and Gibric of middle-
suburban  low-density  greyfield seburbs, which possess high  redevelopment
poteniial. These changes can encourage a wansfomution of aititudes from NIMBY
oY IMBY, suburban re-urbamisation, and better prospects for the evolution of mose
peailient 20-min neighbowilioods,

The agplication and extension of arban-fransition concepds amd Iransition man-
agemen processes plaved significant roles in helping frame solutions 1o the mission
of planning mofe compact cities via more segencrative urthan infill projects that
target well-located greyicld saburhs that ase peime Tor redevelopment. The window
of appertunity for o sustainable urban transitcon s narmowing, however, s0 bong as
amall-lor subdivision and knosck-down-rebuild remains the sole model for greyfield
redevelopment. The pace of subsequent scaling up of GPRE within Melboume and
other cities will dictate the extent to which this new model of wiban infifl will be
able 1o make a positive mmpact on the siteation that carrenaly faces large, fast-
growing, low-density caties: their future sustainabilicy. liveability, and resilicnce.

Wi have been successlul in developing pathways for reducing the risk of GPFR in
the eyes of the principal actors i the state of Victorna, stabe and metropolitan plan-
ners, municipal authorities, and local commuonities (Fig. 7100, This enables the
remiaining key plavers in the propeny-development indusiry—urban developers,
designers, and financiers—uo be in a betler position to engage and focus an develop-
ing and delivering acnsal GPR peoducts on the sround (beyond the pilog projects
deseribied in this chapeer). Tatlered o the opponunities and wiban conlexls offered
an elifferent urban junsdictions, the next phase of Greentng e Grevfelds will be o
miainstream GFR.

Greylield sepeneration constitules 4 considerably lurger, more complex, and
mige pervasive challenge for Australian cities in the twenty-first century than
brownficld regeneratvon did four decades peeviowsly, The federal govermment
realised then that i needed 10 imderyene and take a leading role in developing &
national progromme and framework Tor brownfield renewal. Buildieg Bemer Cltfes
was the programme 1o emerge, opersing from 991 too 1906, 1t incloded all three
tiers of government, actoss all stades amd tecritogies wogether wath partnerships and
projects ividving the building, construction. and property-development industey. A
oew maloi-stakelalder model was created und implemented. wnd brownfeld revie-
alisation is pow a realiny in all major cities across Aostralia (see Newton and
Thesmson 2007
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Fig. 7.1 Shift from mche 10 mission=scale planming of greyiedd regeneration

The next step for Greemag e Greyfields will involve mansieaming GPR with
federad government and additional state govemment ieneolvement, as well s engage-
ment with a larger group of progressive manicipalities prepared 0 embark on
longer-term sirategic planning involving precinet-scale regereraiion—not business-
as-usual, piecemenl, single-lof redevelopwneny (Fig, 7100 This will provide oppos-
tunities for the emergerce of o new category of propenty developer speciatizing in
GPR within a public-private pasinership avangement that can redwee the sk asso-
ciated with the much peeded larger. precinct-scale projects in the greyhelds.
Bunlfing Benter Clttes 2.0 would constituie o misgion-wcale response to delivering
much peeded bowsing and wiban regeneration o the apeing middle suburbs of
Awstralia’s fast-growing cities,
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Chapter 8 ®
Pathways for Restoring and Connecting =T
with Nature in Australian Cities

Niki Frantzeshabkd, Judy Bush, Dave Kendal, Clare Adams, Loretia Bellato,
Aleseandro Ossola, and Cathy Oke

Abstract With increasing Tocus on the bmporiance of imegraling naure spaces and
naiure-based solutions into our cities, what are the key priorities and pathways for
wereon iy Australian citbes? Australia, & highly wrbanized seitler colonial cowniry, has
a rich biodiversity and cultural heritage. the resale of thousands of years of castodi-
wislip und care for Country by the First Peoples, Their deeg cultura] amd ecolegical
Enowvledge and ongoing care end conection with Countey, including wban Coantry,
underping approaches (o restoring and connecting with natwe in Australian cities,
With continuing urbanisation and urban change, as well as increasing impacts of
climate change, including heatwaves, wildfires, fooding, and extrens wieather, we
slentify Four pathways for just teansitions with and for urban nature o cites, The
pathwiys Tocus on ways of thinking, organising. acting, und knowing for prioritis-
ing urban nature. We highlizht evidence-based planning for rature (ways of Kisow-
ingh; anclusive govermance for just transitions (ways of organising) conserving,
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restoring. and maintaining natwre {ways of acting): and emphasising First People's
wind local communitics’ knowledges and practices {ways of knowing ). Our path-
Ways, 60 sleppaing stones, poant to interlinked and interrelated priceines for ensuring
nature s actvely ond effectively integrated into Awsiralian city planning and
peaciioe.

Keywords Mawre-based solutions - Urban - Metropoditan - Planning - Policy -
lisdigenous knowledges

E.1 Introduction

Awstralia 1= a nation of citics asd wens. With fast-paced urbanisation, Ausiralian
citics continue expanding into aress of high biodiversity, challenging planness
gecount for and recognise te multiple impacts of this, dlongs<ide other competing
values for these growtls aress. Australian citees are located on unceded First Peoples’
lands; through their custodianship for millennia, wnigue and rich ccosystems ave
ben nunured. Ausiralian cities today are home 0 rich seites of biosdiversity, with
many endeimic species, mcluding threstened species, of flora and Fauna {Che i al,
2021 ). For some threatened species, urban environmensts are their only habitars, and
a0 urhan Biodiversity habital conscevation and restoration is essential for species’
survival amd resilience {Oke et al, 2021, Ubban natuse and biodiversity alsoe provicde
essential functions, services, and contrbutions W urban sustmnability, lveabilivy,
and resilience (Frantzeskaki and MoPhearson 2021 Yer whan development is efien
pricritised over natwre conservation and restoration. with economic presswares and
other  imperatives competing  with the need o peotect natwral  landscagpes,
Underpinned by assumptions of the sepacateness of nature and calture (or oatuare
and cities). urban development often proceeds according @ & human-cenic
ppprosch, with greening relegated 1o the mogging of planning and design (Daniels
et al, 2200, We need new approachses o urban planning and development (Ausiralian
Acadeny of Sciesce MIZL) that place mature up front and cemred in processes of
urbanigation, renewnl. snd densification.

Recent academic debates have highlighted the importance of rethinking and pai-
ceitising the velues of nature over the geofie frore natuse (IPFBES 2022}, ineluding the
need 1o account for Fiest Peoples’ cubural practices, knowledges, and values for the
envirenmeni—For Countey {lanke 202 1. Governments. busincsses, and commoni-
figs ane increasingly fecognizing “nature-positive” approaches that seek to go
beyomd a goal of mindmising harmn o instead restore and expand natire conserva-
tion (World Bconomic Forum 2020} Responding (o these debates could help

"W use the term “cities” in the Australion context o mdicate metropalian areas miber shan jars-
dactianal bosmndaries, as mast large Aastmban cttes are governed by naultiple bocal govermments as
wall s xtole gevernments.
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Austealian plansers wansform the ways that policles and peogramimes are fosm-
It ol support a greates pricritisation of nanee aceoss wiban-policy postfolios
ainid BEcbars,

These shifis of discourses at the global and patiamal levels inlessect with two
conlexl-driven and context-shaping develogments. First, climate change is & naacoo-
driver of change, creating 4 context in which current planning approaches are
atressed and pecessitating new ways o fpster resilicnce a5 well as ensure a qualiny
of life thit is equitable for wll. At this macro - scale, Australia misst acoelerie work o
mitigate climate change by switching o renewable encrgy and matare-based sols-
tions and moving away from s reliance on its substantial reserves of fossil Tuels
{coal and gasi (Australian Academy of Science 2021 ) Australia muost also compre-
hensively address climate risks and adapiation imperatives, with i3 increasing
exposure o climate change impacts of deeughis, bushfives, heatwaves, and sea-level
rise that affect both people amd infrastructare (IPOC 2023, Morman et al. 2021,

Usban developrment processes must plan for climate changed futures that take
gecownt of these impacts, With much of the Avstralian popalation living in coastal
cities and towns, the liveability and chasacter of Australian cities 15 in jeopandy if
“elimate-ready” interventions and policies are nod prompddy implemented {Ossola
and Lin 2021 Climate readiness of resilience must also embed climade justice,
whicl has ewiered the policy discourse more prominently after the [PCC's Sixth
Acsessment Report (IPCC X021 podnting o the seed For climate solutions that
enalle and Facilitate “just transitons™ s svstems and processes thid contribute o
climate change mitigation without generiting of decpening injustices.

Usban nature, i the forme of patuse-based selutons amd ecosystem-based
approaches, provide muliiple benefits end funcuons cotical for climate resilience.
Trees and waterways cool urban areas: mangroves protect coastlines from stoom
surges; waner-sensitive urban design approaches address water quality end urban
fAooding: and biodiverse plantings foster mental bealih and well-being for stressed
city dwellers (Frantzeskald et al. 2000; Keeler et al. 2009 Kabiscly et al. 2007,
Tgmatbeva M08, Ipnatieva e al. 2020: Gareard et od. 2008: Coubts et ol 200 3] Yee it
85 also imperative that nature-based selutions are designed for climate changed
urban cuviromments of the futere, with increased focws on toberasee threslpolds w
infogm species selection and landscape design (Oksoba and Lin 202 1) Udban nature
i3 both vulnerable o the impacts of climate change and a ey elensent in belter
sdapting Australian citics towards sustainability, liveahility, and resilience; thus,
transformations o wavs of planning, governing, and relating with nature are
required {Australian Academy of Science 20215,

The second context drver is the icreasing awareness and recognition of First
Peoples' rights, culivral practices, knowledges, and custodianship over land, water,
wind pature. all conceprualised as "Cownry” in Australia (Langton 2018). Asa group
of non-Indigenows scholars, we respectiully scknowledge that Ausiralia’s cities ane
bualt o wisceded Aborigina] and Torves Strait lafander lands and that these up w 250
different Mations have deeply held relationships with the cwironmient. both Lands
wind weaters. through connection to and caring for Country that have exisied For teas
of thoasasds of vears and are ongoing. When it comes 0 festoning or banging
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patire hack into Awsiralian cities, many local govermmients, educationnd tsiitions,
il citizens are listening to, learning with, and co-designing strategies with
Traditional Orwners, This s mol unigquely Australian: in many couniries acfoss e
globe, rights for mature bave been gaining traction through citizen sssemblics and
few state (constimatienal] begislative actions, I New Zealand. mature has statutory
pecaomrition; in leelond, o Peoples” Assembly has proposed (o the govermment o
pecogiise natuee a5 a legal acton, and similar debates amd citizens-to-policy propos-
als are undersasiy in Canada, leeland, Soath American nations, and the Arctic. As
these unfoldd, the recognition of First People's sophisticated knowledge systems
ahowl matune, socicty, and culture {anc, relatedby, resilient responses (o climaie chal-
lenges) (Kngstey et al. 2003} come hand in biand witl the paradox of the sysiemic
wdd pervasive injustices faced by Fisst Peoples, an entry point to understand and
dieal with urban injestices when developing climate-resilient solutions with and
ghoui natuge in Ausiralian cilies,

Agraanst this ecolegical, secietal, and political landscape, oo chagter considers
pathways for bridging scientific and societalfpolicy aspirations for just transitions
with-and for (urban) mature a0 Awstralian cities that are striving for climape resil-
ience, The exploraory reseasrch guestion thal guides us in this chaper is: W
are the reguired skifts te wavs of thinking, opaniiing, acnag, and Erowing for
prefevrapding wrban mobare e Aleitreolen ciies while enabling fast bransitions fn the
cortext of eltrmote claege ? Our conceprual groands are deawn from sustaimabilaty
transition theories, which point ts the need for histoncally understusding, and
thereafter informing theough active shiping amd co-creating, interventions for
fundamental 2hifts in systems of action, power, and service o achieve mone sus-
tainable ouicomes (Loorbach er al, H200 We adopt the concepiualisation of wan-
sitions a5 fundomental shifis in “ways of thinking, organising awd acting™
{ Framzeskaki and de Haan 2009; Loorhach et al. 20000 and of knowing {Avelino
ebal. 2009 o guide our proposed pathways for just transitons for Australian cit-
e, These pathwavs act as stepping tenes ar guides for action, ratber than iged
of prescriptive dicectives (Bush et al. 2023, Toger et al, 2022, The parfiweryvs
cobcept reinforces that integrated or "assernbled” approsches {Tozer et al. 2022
gre necded o addeess complex challenges and that these approaches must be
adapted to respond to place-based conditions rather than be framed as oae-size-
fitz-all responses. Together., these pathways point o new directions that could
underpin ransformations in wavs of planning, governing., and managing wrban
nature amd biodivversity, based on d commitment to climate esilience and just
fransigions.

The chapeer is organized as follows: we first present our vision for bow nature
inocivies contributes to the dual challenges of samere restoration in the Decade
of Beosvstem Restoration and reensiiions for wrgent climote change action
(UNEP 2021a). Following this, we elaborate on the four pathways for new
approaches o tuaking, organising, acting, and Leowing urban pature. We con-
clude by highlighting the key poles that cities can play in costributing to
#Geperationiestoration b this critical decade and global effons w eeframe our
relationships with nature.
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8.2 Transformative Pathways for Nature in Australian Cities

The UN Decade on Ecosystem Restoration highlights the urgency of action for the
coservation and restoration of species, landscapes, and ecosystems as exsential for
climate change action, for food security, and for showing species extinctions { UNMEP
202 Ll Calls 1o become #henerationBestoration recognise that everyone, cvery-
wihere must play their partin addeessing these challenges aml imperatives, ot least
in citees and orban areus. Indeed, the UN's Enwironment Programme urges that, o
afidress the inperconnecied global challenges of species extnctions, clinute change,
andd pollwtion. we must “make peace with natere™ and that everyone has a role o
play (UNEP 202 1h).

Cities can ensure that urban naiwre 15 oot only retaused but becomes an imegral
piecie it the arban mosake that can boost resilience and adaptability woold and new
alobal and climate challenges {Daniels e al, 2020; Davidson and Gleeson 2008;
Hasbsbie and Gromen 2020 Ossdela amd Lin 20211 suppert biodiversity conservation
andd ecosvsbem function, asd provide a plethora of benefits For cities CAlmenar et al.
2021, Duamitra er al. 2020; Padma et al. 203000 Kabisch e ol 20070 To achieve this,
urhan planning and design play key roles (Shade et al. 20200 These include buikd-
ing the evidence base, developing effective planning mechanisms as well as remoy-
ing the physical and planning bareiers that impede the integration of naune-bhased
solutions, and priositising the retention avd restoration of nature in place, as well as
crealing new spaces for natare (Lo et al. 20215, While cities are diverse and com-
plex, they offer plentaful opponunities to plan, refredit, enhance, and design urban
nature ab different scales, from city masterplan to urban neighborhood, privage yard,
public park, or werge garden (Framtzeskuki ed al. 2009 Tgnateva 2000: Kingsley
et al. 202 1al.

Wi progose four patliways as interconnected priovities (or stepping stones) w
steer wban planning and governance for pricriising ueban nature while enabling
Just urban futwres:

= Eatablizsh evidence-bascd plenning For natare 10 cities to dncorporate both climate
and biodiversily crises {shifts i ways of thinking about urban nature).

# Strengihen inclusive govemnance for nabure in citics 10 ensure just processes of
and outcomes for udban agendas amd plans (zhifs in ways of erganising ).

= Focos on cecating and maintiining nature-based solutions, ecosystem-based
approgches, and ongoing habitat management practices for restoring mature in
Aunstralian cites (shifts in ways of acting ).

* Foreground local communities and Furst Peoples” knowledges and practices to
innovate with nature (=hifis in wavs of knowing .

Al the proposed pothways congider the comexual complexities of Australian
cities, capecially the el commumities of Abariginal wnd First Peoples. Awstralia is
a settlee-cobonial state on the unceded lands of at least 250 Aboaginal and Torres
Strait Islander Peoples linguage oroaps (Jones of al. 2008; Porter 20049, Recognised
a5 the Traditonal Custodians of this continent, they have been canng Tor and
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inmcrvating with and as a pan of natere for aver G5 000 vears {Tanke 20210 Through
thousands of years of careful and meticulous observation and expenmentation and
dissemination, Aborigingl and Torres Strai Ilanders have developed their knowl-
edges from the lands and waterways of the places o whicl they belong (Woodward
et al. 20200, Dhespiie the devastating effects of colondsstion. Aboniginal and Torres
Strait [slander Peogles contimee 1o develop, revive, amd evolve their knowledges,
Furthemore, cffons are being made o “reset the relationship”™ between the Firse
Peoples of Australia and setler-colenial govermments to create the conditions for
overcoming colenial hianns (tebrakunna country amd Lee 20109,

82,1 Pathway 1: Evidence-Based Planning for Nature
in Cities { Ways of Thinking)

The first pathway o drve urban agendas and sctons s 0 embed evidence-based
metropolitan and wban planping for valuwing, priositising, and maintaining naiuee i
cities. Evidence-based planning can manifest ihroush research, database creation,
and urbsan experimentation and throwgh the embedding and imegration of this infoed-
mstion and knowledge into policy and planning mechaniams. Evidence is produced
theeugh research and experimentation, by uialling or piloting new solutions in the
city, such as wrban living Labs (Bulkeley ot al. 2006; Kronsell and bMukhtas-Liandgmen
2008; Willemis et al. X022 and pilods for new approaches | Wickesherg et al. 2022,
Willemis and Giezen 20225 This expennentation-infermed evidence base can be
fed by govemnment, univecsity, enviccnmental MOO, commmuamity, or the privaie sec-
fok. AnexamgHe is the social enterprise The Climate Factory (hings Shclimatefscton.
contad’y, which creates and manages community-led micro-forests in Canberra
communities, Evidence-ased planning is underganned by the setive and responsive
creation, vse. and updating of research amd data o infomm decision-making and
improve knowledge about the state of the environment. Evidence-based planning
can also develop and usge policy waols o inform developoient assessment and fo
visulisations, swch s urban beat valserabilioy mapping.

Evidence-bused planning for nwiure requires a nature- positive shift ion the instin-
tiotal platforms, stamtory planneng miles sech as 2oning and overlays, and develop-
et assessnpent o design code requirements thad enable and accelerate ransition
processes o transform e way cities ave planned. Research can provide the rigod-
ouls founckation for these new policy approgches 1o create defensible positons thas
arE TroEe Tesistant o opposition foem vested interests, Research is also reguired o
e, evaluste, and inferrogate existmg policy mechanizsms to ensore they ane achiey-
ing their stated nature-orented oftjectives. For example. planmng tools aod instre-
mets, sch a3 regulatory reguirements g veluntary  bicdiversity offsetiing
micchinisms ¢ Hinson and Olssen 2023 ae iscrepsangly ehed on by govemments
and developers o Ubalance” or compensate the mpact of developreent (Pascoe e1.al.
2009, Sodergvast et al. 202 1), These planning instnaments can come in the fomm of
strategic plans (such as data amd mapsh, process tools (such o guidelines ar:d
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podicies), and counting wods CGaech as the measwrement and evaluation of owlcosmes)
i Hanson and Clagon 20233, While govermments asd developers may view offsciting
as wseful planning mechanisms, there are substantial research questions, wmcerlain-
fies, amd kiwowledge gaps regasding their effectveness and suitability in beoader
conservation amd restofabion programmes | Droste e al. 2022 Hanson and (Hsson
2023; Kalliolevos e al, 2021 Lindenmayer et al. 2007

The need for evidence-hased plannming for urban natere-based solutions s imgsor-
it for bisdiversity conservation {Palmer et al. 2008: Fitzsimons et ol 200 1), eape-
cially in teems of urban planning that considers coological and beodiversity evidence,
reacarch, and mositoring, end that taps inbo ilerdizsciplinary kmowledge of planners
and ecologists (Bohnet 2000; Willinms et al, 20251 New arban planning tools and
podicies need W be integrated imo existing plunning practices and processes, o
enample, o bawild the evidence base for urban kodiversaty and connect that knowl-
edee 10 experimentation amd ineovation in the design of wiban potore-based solu-
tions. Recent examples of wansdisciplinary  collaborations for evidence-based
Hanning isclude connecting data on tee canogy cover and health {Tabassam et al.
2020y amd gther environmental adicators and outcomes o future plinning dect-
stons such ox the Green Factor Tool (Bush et al, 20215 and the Guidelines fo
Biodiversity Green Boofs (Schiller of al. 2023},

Box 8.1 Guidelines for Biodiversity Green Roofs: City of Melbourne

We need to emphasise the {scientific) knowbedge that enables evidence-based
planning for and with uwrban aowre-based solutions & promote and infoom
soond decision-making and innovation for understanling and embracing
naiire in the city, The City of Melbowme's Guidelines for Biodiversity Green
Roofs have been recently developed o fill o knowledge gap reganding the
potentinl of green foofs o impeove urban biodiversity habitats { Schiller et al.
20234, The guidelines ooiline deliberate desien condiderations and manage-
ment plaps for successiul oulcomes for Blodiversity on green ool installs-
wons {Schiller et al 20235 They inclode consideration of suitalle habitat for
the biodiversity "tirgel’” species (e.p, for insects, small mammals. and birds ),
conmectivity between foof amd ground habitats, pests; and ecosyvstem [dis)
services) and ongodng maintenance and monagement reguirements for biodi-
versity green toofs { Schiller et al, 2023y,

This contributes the scientific evidence base both for biodiversity green
rosifs 1 Australis—that i, for place-hased context swch as droaght-tolerant
species—and for how policy can be created in this space. It further identifies
continuing Enowledge needs to direst research o inform and strengthen the
evidence and processes of evidence-based plunning. Evidence-hased planning
needs o be umderstood as an engoeing process of (repdefining what is impor-
Lt knformation on which to base planning decisions and procedures 10 plan
for and with nanere-baged solatkons, i other words, o SUPPOUT & SWIreness
thif planning is a social and p:nliliml process in which sature-positive

= W
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intentions are actively developed by multiple actors across multiple sectors
that can inform transformations in how natere is considered and is prioritised
in the city. Tools sech as these guidelines are inportant for developing
evidence hase to plan for and with orban natare-based solutions: most impor-
tamty, it is an sccessible evidence bise that can be useful o other metropoli-
tan Melbovueme Councils.

8.2.2 Pathway 2: Inclusive Governance for Just Transitions
( Ways af Chrganising)

Crier second pathway highlights the necessity for sew wavs of oeganising for nature-
positive cilies, tuough o foces o inclusive govemance. Inclusive gowvemance
aecks 10 hroaden panticipation amsd power in the processes, siructures, amd stake-
holders anvolved o planning and muanaging wiban wature (Fors et all 20205
Inclusive govemnance considess whose voices are heard and develops ways o
indeed include the woices, perspectives, and aspiratrons of those of different ages,
abilitges, and culivral and socio-economic backgrounds (Giachino en al. 2021;
Medoney und Doyon 2020 Tower et al, 20200, Likewise, inclusive goverance muost
develop pew approaches to listening for the voices of more-than-humans—aof
patwre and biodiversity {Apfelbeck et al. 2020 Bush and Doyon 2023, Blaller
2021 Pineda Pinto et al. 2021} Inclusive governance for the planning amd imgle-
mienlateon of pature-hased solutions and climate resilience may contribule twowards
Just ransitions, so that mature-positive responses do not deepen existing ineguali-
ties (Tozer e al, 20200,

Inclusive governance involves collaboration between diffesent sectors, kevels of
government, interest groups, Basimesses, and residents. Australian Cities operals
under policy and planning cycles of state and federal governmnce levels that are not
always synchronised with the needs and pressure at tse local kevel. Therefons, new
approaches must priolse ways 0 apon communication chamsels, build trust, and
deimimstrate the vialue and benefit from effective trunsdisciplinuey and cross-seconil
wiorking relatienships. In this it is critical o adepa a cross-sectoral approach U
bridges mieress s brings wogether different fenns of knowbedge [ bialekopour et al.
2021 and that specifically priontises Indigenous knowledges and knowledge sys-
tems {see Box B.21

The concept of mosaic povemance can explose amd explain such collaborutive
relationships berween bocal govermment authorites and uiban commumites {Buijs
el al, 20095 Mosaic govemance deseribes relationship building and bridging among
factive citizens aisd ather actors, such s the privide sector and bocal governmenis,
o peaduce opportunities for place-based collaboration and coordination for creat-
ing, unplementing, sl mamtaining urban green infrasrectoe (Bugs e al. 2007,
van der Jagt et al. J0Z1). These relationships are important for shifting  wowards
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governance eodels that are more open and inelusive o baild tusting relatonships
between local citizens and focal govermmnents (Gentin eq al. 2022

These parnersbips between whan eommunities and lecal governments can e
acen in urban gardening and wiban agriculue as examples of siewardship sctivities
geross public and private lasd temeres (Ringsley et al, 202 1a): examples inclughe
local governments and residents embracing programmes such as Gardens fou
Wildlife (202 15 and (Muormaw 20071 Urban commaunities reguire a suppodtive pol-
icy environment o be empowened o act in collaboration with local govermnents,
Suppoirt can include removing repulations that prevent innovation as well as encour-
sging and providing explicit support for culiurally and socio-economically diverse
COMMUNIEES 10 paicipaie in nalure-positive practices, such as community gasdens
{Oke et al. 2021),

Box 8.2 Giving a Vokee tis the River

Mature's multifunctisaality 15 widely recogniced and celebmied, from biodi-
versity habitat to cooling cities. treating water amd wir. and providing space for
social connections and mental and physical health and well-being, We need o
shift our current monofunctional govemance and Management &Tangements
10 develoging new approaches that can both accomimedale nsure's muliafunc-
tionality aod actually make the most of this muelifunctionality (Buosh 20200,
Parnicipatory approaches are one of these mechanisms. An exumple 15 the
Victorian Faorra Biver Provecrion [ Wilip-gin Birrdrang muerov) Ace 307,
wliich aims to give a veice o natiere through the establishment of the Birarung
Cooncil statutory body, with represendatives from Traditional Custodians,
envicenmental s agricalirsl isdestry growps, and local compunity groups
(0" Bryan 2009).

Thewe upproaches foreground Indigenous knowledges and Custodianship:
the Birranang Council is biculwral, requiring the coming tegether of diverse
voices and Perspectives inlo a collective position. Moreover, the Act recog-
mises the mver & one integrated living entity: Together, these constiiote sleps
o the jourmey b evercome fragmented governince arsingements and denkil
of the rights of the mver.

#.2.3 Pathway 3: Conserving, Restoring, and Maintaining
Nature (Ways of Acting)

Char thied pathway Focuses on ways of acting, We envisage nature-positwe cities i
wlrich nare conservition and restoration is centred throwgh the implementation
of nature-bosed solutions and ecosystem-based approaches. Matore-hased solu-
tions fulfil & range of urban funetions and services in addition to their essential role
in habitar provigion (Coben-Shacham et al. 2009 They can replace traditioonal
grey infrastiucture Tor waler management, cooling cities, and strengthening

& r; )
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climate resilience (Franueeskaki and MePheagson 2021 Shifting from o velianee
ot grey infrastrociure 0 acknowledging the effectiveness of natuse-based solu-
tions in delivening these functions requires ransformation in kow cities and cary
infrastructue are planned, funded, and maistained (Bush 20205 Magsler 20807, I
also reguires ecolagists, homticulwraliss, and bindscape architects and desagners o
b bvolved ot all stages of urban developiment, 1o ensure that natuse-based sole-
tions are planned and implemented effectively. Indeed. revegetation programimes
in Australian citbes bave already demonstrated considerable achievements in
addressing urban infrastreciure needs while also confributing to valuable habitas
provision (Buash e al. 2003, MoGregor and MoGregor 2020, Parris et al. 2020
iBox 8.3

Box 8.3 Narrap Team: Indigenous Natural Resource Management

The Teaditional Owners of much of the Melbowme region, the Wirnndjen
Woi-Wirnung peogles. have established a natural resource management g,
the Narrap Team,” to manage properties owned by the Worundjer Council, as
well as 1w work with ether Baindosmers and managees, including government
agencies’ and community groups on Country, The Team also works to redis-
cover and document Wuarundjeri Traditonal Ecological Knowbedge as part of
their patural resounce management and nature resforation activities. Tley
wisrk 1o restore and regenerate lindscapes, eatablish biodiversity corridors,
manage invasive plants and animals, and carry out ecobogical cultural buming
practices. Since its establishment in 2002 with o small. four-person wam,
there are pow more than 20 members of the Narrap Team. and it 15 expected
w continue W grow as demand for their experise increases. In 2002 the
MNareap Team received a National Landeare Award for Indigenous Land
Management.”

A living systems, urban landscapes and ecosysiems require ongoing mainie-
naiee, which needs (o be informed by knowledge of how the systems function and
thrive {Hansen e al, 2023, Ax living syatems, we need o develop ongoing relateon-
ahips of care amd stewardship with nature-based aolutions: for Living systens o
thrive, Custodiznship is essential. and this poists o our fowrtls pathway, which fore-
grownds bcal communities and First Peoglde's knowledges and practices as a key
AEEpping stone towands nature-positive cities.

* hipsrwww wurimidjen.com s se ryice s naiuml re s e - e g em En U T aps CImry - e
httpes: Syoursay methournenater comoanyan. vean-reservmrtaditivnal-pwnes-carng-country
yan-yan

'hatpsinasiemallandeareconierence org safawands 202 2-kpmg-indigenmes Land -munagemeni
awarl!
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8.2.4 Pathway 4: Foreground First Peoples' and Local
Communities' Knowledges and Practices (Ways
af Knowing)

The potential for wriban planning 1o brdge the gap between asparations and real-lifie
transformustions i urban speces and infrastroctures can be achieved with policies
amdd practices that are informed and guided by evidence, which imcledes dara,
avcoumting For lived experiences of peogle. and o new appreciation of pesple-natunz
relattonships iy cities (Pineda-Pinto et al. 2023 Potter 20020; Yoskampoed al, 20215
The divessity of urban commuenitics means that there are many knowledges and
many practices that can contibute to imnovation inthe planoog and masagement of
andd with wrben ssture-based solutions, This diversity. however, meeds o be sup-
pofted, encouwraged, and cmpowened to ensare that it s inclusive of Indigenous and
cther Iocatly sourced kowledges in decision-making peocesscs and Use implemen-
tstion and oaintenance of urban pature-based solottons, Impomantdy, satere 35
place-based, & are people’s relationships (o those places within cities and the biodi-
versity that constitutes themn (Fishoet al. 2016; Manijssen et al. 20200, Theeefore. this
pathway is underpinned by parmerships among communites: and local governmenzs
(pathway 2 Sece. 822 1w develop and manage nature-bazed innovation in cities.

T foregronnd diverse community knowbedpes and praciices Por the plansing and
mianazement of urban natwre-based soletions., we need a shift in wiich (and whose)
knowledgeis) are considered i decisdion-miking processes {eg. expert. Lacht)
(Ledwig and Macnaghten 2020 Nageadea et af. 2008; Trisos et al. 20215 and,
increasingly bnperiantly, bow these knowledaes e osed 1o combination (soame-
pimes called Knowledge-weaving) (Tengo et al. 20071 Knowledge-weaving, which
15 anderstood as those collaboritions that respect the integnty of diverse knowladpe
aystems and emerge from knewledge co-production, occurs when lndigenoes and
other bocal knowledges are mobilised, as demonstivied in swne arcas of Australia
(Tengih et al. 200 7).

Aa part of the growing recognition that learming from Disfigenons ways of Kk
ing. being. and doing is essential o sustainable futuees, incleding overcoming colo-
nial larms, scholars and pracritioners are investiganng how urban developmens can
align with these ways (Hill et al. 20300; Porter 2009} Regenerative development
approaches weave Indigenows, locally sourced, snd Western kowledze sysiems
amdd practices o align with nature's inherent regenceative processes. Technical and
techinologicul knowledges and practices support insovations; Twwever. they doe not
deive innovation in regenerative development {Hes and da Plessis 2005 Mang and
Haggaurd 2016, Bocawse it sees urban places as living systens, regenerative devet-
opmet considers more than bumans o be panners and active agents in regeneration
initiatives, Innovations are ssurced from the inherent potential of Use place amd its
community; consequently, Fisst Peoplbes and other human and non-heman Locals
within these communities forcground essential knowledzes and practices to imss-
vate with natwre (Bellaio ¢t al. 2023 Hes and Bush 20200, By foregrounding First
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better inegrated inve Avstralian cities (Kingsley egal. 2003 Kingsley er al. 2021k,
Teeare and Rawsthome 20200 (Box §.4),

Box B4 Emu Sky Exhibition

“Throush an works, sioeyielling. detailed research and writings, we simuha-
neously explove o past. our present snd our Mutre, as pantof concepls that
are deeply enmeshed in our ways of being and knowing,” writes Barkimadij
woman Zeng Cumpston of the an eshibition she curated, which hroaghe
ngether many fiest peoples artists and collaborators.” the exhibition invites oy
all o listem and leam from deep culiural knowledge and rich contemporary
culiire; “Emu sky explores amd illumines indigenous perspectivies related o
science, innovaticn, plant use, land management and agriculiural practice.
Through detailed research, an and soryeelling this exhibition 15 & sustained
interrogation of the wesiern lens through which indigensus  sciendific
Endeavour has been historically perceived" " the exhibition website provides
a permanent record of the anworks after the completion of the physical exhi-
bition, pointing 0 multimedia approaches 1 leiming. Huening, and record-
ing wanvs-of knowing.

8.3 The Way Forwards: Lessons from and Implications
for Australian Cities

Planning for nature-positive Australian cities peeds w be informed and driven by
First Peoples” aspirations amd knowledges and by the dual imperatives of nature
restoration as crcapsulated by the UN's declaration of the 200202 as the Decade of
Ecosystern Bestoration (UNEP 202 La) and the urgency of just climate change action
(IPCC 20230 Actions must be developed and assessed using a justice lens; Who
will bene e Who will be made more vulperable by the sesponses to climate change?
Hivor do wye understand and assess climane justice while designing (or co-designing |
pesilient solutions? Urban injustices have increased over the past decades for
Austealian eities due o inadequate social welfare polickes. lack of climase policies,
and naresolved settler-colemial wenskons between it First Peoples and govemments
regarding severeigniy, band nighas, and the resulting ongoing poverty, exclasion, and
syslemic injustices. Bising hossing prces, usdeficed climate valnerability zones,
wistd deave for urban develoganend, often witle sature s spaces and roles overlooked or
depriomtised, all fuel & mix of interconnected drivers for urban injustices o
the moking,

' hiapsemusky. cehurlcommn s edumyworkatwe oome- Brome zena-campsion’
* hizpsffemusiy. culiuralcommeans edhi.mvex kahition!

) . »
ABNIASIA.ORG
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Regeneeating uibvan nel ghbourboods b o contested and challenging issee for cit-
ies, Many interests, place-based histories, and valises peed o be considered and
expressed. Urban segenerntion bas always been an opportanity for trialling. learn-
ang. and contrasting “old" with “wew”™ urban planning processes, The challenges at
the meighibothood or destrict bevel reswrface b discussion and deliberation at city-
wide scales: districts/neighbourhoods we mucrocosms of what orban planning deals
with at Larger scabes, often depiceing visions of the past but also presenting potential
for navigating the complexities aml uncerainties of the present and Tuture. Post-
pandemic, many sndies bave shown the appreciation of wrban citizens for urban
ecoaystems: e multiple benefits of urban parks for social cohesion. stess relief,
social encounters, and {the well-researched ) copling effects dunng hot days, as well
E5 reconnecting people with nutre, contributing o biodiversity habital, amd acting
overall as urban oases (Ugoling et al. 20240, Rescarch has also reinfosced the i
tance of urban water bodies such os rivers, waterfronts, and lakes both for residents
and for brodiversity {Threlfall eq al. 20210 A cities pow asim o baild from these
realisations wid lessons learsed. te COPLS Kunming-Mostreal Biodiversity agree-
miendt strengthens the position of nature i globel agendas, proposing o set of biodi-
versily tairgets that cities hiyve an important mole in achieving.
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Chapter 9 ®
Regenerative Urban Development Y
Paradigms in a Time of Climate Change

and Ecological Crisis

Melizza Pineda Pinto and Wendy Stecle

Abstract Loothis chapler, we draw attestion o the need for, and ver radical natiee
of . cmibracing regenerative urban futures i the comtext of the climate and biodives-
sity crists, This is @ mission-oreenied vision that recognises the need w fundemen-
tally reconceptsalise cities and wiban regions @ living entities that must be suppsried
by mvore regenerative ways of imagining the mobe of wrhan nature culiures and mul-
tispecies justice. This is an emplasis on the “livingeess" of cities and the wrgent
need to shift owaey from extraction, devalwation, and displacement practices thar
affect both bumans: and nen-hoosims. Genwinely sddressing o regenerative futune
vasion demands that cities ane eo-designed with, and for, the fourishing of more-
than-human commnunities. The chapter draws on the Theee Hovizons approach o
put forward a pacadigm ahift w0 regeperative futures, which is framed as allemative
wavs of goverming our citbes, and illusirates this shift with examplbes of regeneratve
practices in Australis The need for urban regencration as & ransformaive mission
within the A psiralian contexn is highlighied.

Keywords Cities - Mode-than-homan - Multispecies - Regenerative futures -
Climate crisis
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9.1 Haot Cities in Crizis

The meed For radical ransfonmations i cities and urban regions o addoess the cli-
migte and Biodiversity emergency s already upon us, Eoissions ase rising fast, and
the planct is mpidly beating wp, taking global heat wimperaiures e “uncharied
ternbory”, with catastrophic conseguences for life on Eah—homan and  mon-
human, This crisis reguines sctiviely shaping and co-creating more isclusive and
sustainable foiures as a central socketal mission (sec Mazrucute 2021 This chaped
focuses an the need o build regenerative wrban fwiures that serve to fundamenzally
eransform the future of "living” cities and wider urban settlements.

As major greenlouse gas emitiers, citbes—oand the sctivitbes and practices that
suatain them—exacerhale climate change impacts such as wban beat island effecis,
as well as wiban Goods and fres (Soleckd and Murcotullio 2003). The Sivh
Intergovernmental Panel on Clumate Change repon steessed that the imgace of
carbon-inensive cites will “intensify human-induced sarming locally™, Unchecked
urhanisaton, ogether with moge frequent beat-related exwemes, will increase the
severtdy of heatwaves amd extreme sea-level events, with rzinfall and nver Aow
events cxgcerhating the likelihood of Aooding and lamsdslide disasters (IBCC 20205

The catastrophic fires that have cavaged human settfements aml unigoe ecosys-
peims nbound the world are an example of our changing climate amd the severity and
intensity of eventa. In Burope, Canada, the United States. Ladia, Pakisuen, and
Adrica, unprecedented fre amd heat evens in the last decade have also prompled
calls for critical changes 1o urban settbement and develogmen iwajeciaies (Steele
et al. 2025} Temperatures as high as 47 “C have caused deaths and prompued large-
scale evacuations in Algeria, Croatia, Greece, laly, Pormeal, and Spain. devastating
communities in the nstural and boili envisowment (Kwai 20237 The number of
catreme hieat davs in Ausiralia is weeeasing, particularly in citios, with estimations
shownng a 47 1% imerease in heatwave-related deaths by 2080 in a high-cmissions
trapectory (Oneo et al 200155,

T Australio. the Black Sumimes fires of 2020 burnt through millions of hectares,
destroyed infrastmocture, and Killed S0 people ad over one billion animals,
Adongside eoological world beritage places and mral areas, urban and pen-orban
arcas also sulfered devastating losses, with days that registercd the woest air-qualicy
indices in the world. These climate impacts deasw attention e the comples ingerac-
tions between climaste change, urban arcas, amd biodiversity, The fnes stiogped the
nation. inciting deep conswderations of the way Auwstralions live, and the implica-
tions for urban futeres (orman e al. 2020 ),

I ihis chapier, we draw atbention o the “livingness" of crities and the wrgent need
o shifi away from extraction, devaluwiaon, and displacemeni practices that affect
both humans and non-humans. Genwinely addressing a vegenerative future vision
detnands thint cities wre co-designed with, and For, the flourishing of commanitbes—
both human and mros-human. This s framed as an alfernative parsdigm that will
transform cities it more-than-human regeneratve fuiures. The chapier drasws on
the Theee Homzons (Sharpe et al. 2006 20200 approach 1o put forecard & new way
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of governing cities. This framework 12 a simple appeoach for novignting conplexity
that offers insights into the nature of transformation by engaging with patterns of
the preseat and the future {Sharpe et al. 2006 Sharpe 20200 A recent review of
futures-thinking fiteratee identified that transformative change is critical ty address
the challenges of the Anthropocere (Cork et al. 20235 The proposed horizons are
fiedd s exdsting regenerative praciioes within the Austrilian uiban comtext that serve
as examples of achieving regenerative futwres. The chapter concledes with the
implications fid regenerative govermance policy and planning as & transformative
missien within tee Austral b urban contex.

9.2 Alternative Urban Fotures

As climate change continwes o unfold. multispecies injustees will mualtiply, with
the peost vilnerable and marginalised suffering the greatest (Celermajer eval. 2021,
Pineda-Pingo et al. 2022 Tachakert @ al, 20200, The changes caused by develop-
mient and growth underpinsed by extractive and probi-driven actions lead 1o dis-
placement, ineguity, amd deprivations. This is a challenge nndempineed by an wrgeat
need for iransformation away from the extractive pathways that affect both people
and the living planet in mcreasingly perverse amd vielent wiys amd toowards mose
ausninable and regenerative futures,

Ohe way o progress and eo-create solutions for moge regencrative cities is o
evielip future-onested visiona, or urban imoaganaries, In o urbanising planet. cities
as multispecics habditats and spaces for protecting and recovering threatened and
vulnerable species—baeth human amd mon-humon—reequire a new rajectory in urban
policy and planning. A focus on futuees involves fooking bockeardy, 1o ondersiand
how cities have brought both opporiunities and costs) loobing w0 e present, 0
spotlight loow cities are finding new ways o work together 1o creste anpact; and
ferrldvig forwards, W determine bow regenerative practices can be more clearly
reflected in urban govemmance (Sharpe X123,

The futare is not siatic or separabe but inextricably linked v te past wnd present,
A focus oo regenerative fetures within the context of the climate and bigdiversiny
crisis inplics nraking decisions alssut what 1o let go of, whit to conserye, ond what
t cadically reimagine or change. This approach te fotuses thinking is summiarnsed
through the Three Hor o Farares Fromework by Bill CSharpe et ol 20016 2020
(Fig. 9.1 which hos informed the work of Kate Rawosh, auwhor of Dvaghiom
Feoromics and advocale For cecating mone just and regencrative ecoibmics, The
Three Horizons mode] exploses different fuiures coexisting in the seeds of the pres-
ek, Horzon 1 maps o business-as-usual spproach; Horizon 2 focuses on emerging
positive changes evident in the prosent; and Horzon 3 08 the reimagining of the
present into sustainable and regenerative urban fuiunes.

Iy Hervizon !, caties are key actors in the global effor w address climate change
pind secio-economic inequielities and to protect biodiversity—but they are alsooa
large part of the problem. Cities are deeply rooted in extractive. colonial practices
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Fig. .0 The Theee Horizons Famewark far mappme the current system, incleding what 2lements
will b Bst and retamed (H ) and wich innovations and disruptices will creale new patbways aml
vpporizmities | H2 i for @king as 1o Homeon 3 {H3), which mmealves shared vesions of viahle fusires

(Adapeed frony Sharpe 3005, 2025

i(Lea 2020; Porer 20200, These lsave bed to the devaluation snd displacement of
vulnerable lmman and nen-human eommunities, A central message from iesearch
o the mele of citics in the climate crisis 15 the peed w radically change the patl-
dependent patterms of unsustaisability {Bai et al. 2005, Fruntzeskaki etal. 20175, As
the global beat crisis unfelds and the world grapples Tor ways w move forwards in
the climeate emergency, these is growing recognition that cities mast argently regen-
erze for the planet to sarvive.

This beads to Herizon 2, where the mission for cities is mscoeasingly clear: they
sl meeet the urgent peed to fAnd creative ways Lo SUppor mone regenerative and
e euitable futres i the context of the climate emergeney. This is about ethical
innowvations in thinking and practices, These innevations emeege from allemaive
paradigms that are ussally rooted in idigenous wavs of being and dokng and'or
those that are grounded in an ethics of care and interconnectedness. Buen Wivin for
example, is an Andean way of beang that secks the transfonmsion of post-exiraciivise
futures through leading a good Hife™: a “vesion and a platform for practizing alier-
nabive futunes focwsed on lived practice, that is connected to global moyements thhat
promaie ecobomics of sharing and care” (Salazar 2003, po 11

Cathenne Walsh {2000) highlights bow alteroative peradigms when applied in
practice can be challenging due 1w the entangled natuge of ongoing settler colonkal
practices, the difficultics in applying these paradigms w diverse culteral contexis,
and the inconsistencics and contradictions that emerge in everyday practices where
these altensative approaches to sustainabality-led transformation are co-ogted by the
State as a pew paradism o developrment. The gueestion is. then. how do we enact
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new urban paradigines and practices that discupt the stanes gueo? As the Royal Society
for Arts | 2023 emphasises:

The furure doesn’t jast happen, 1175 up o s to create 0. A= we foce the challenges of climate
charpe, inequality and environmemal degmdation. we kEnew @ samply sustan s oot
ercugh We wanl o see o werld nbere people and conumunifies harmess their potentiad fo be
sourees of health amd regeneration for all lide on zanh. Because pecple 2wl planctay neads
are ingermwined, aur problem selving should be ioo. We need 10 regenemie (po 15

Herizon 3 podnts 1o the seed o radically selmagine more regenerative amd inoge
equitable fnures, including the need to address in meaningful ways the complex
interactions between climate change, cities, wnd the biodiversity that sustains 1ife on
Eanth. Lefebwre (2000480, for example. called for a planetany-scale urban metamos-
phosis, IF the wrban ks “the sum of the prsluctive practices and wehicle for new
values and an ahlernste civilization”™, then, scoonding 1o Lefebvre, withaut a msagon
mictamaphiosis in the afban, society™s “hopes age Geding”, The difference betwesn
“change in society” and “metamorphosis inthe warld” is alse outlined by Beck
(2016, who argues thit o metunorplsis o5 the overhaul of the social conmract in
wavs that were unthinkable in the past, have become real in the present. and will be
crtical for the future. This metsmorphosis will reguire beverage points—"' .. places
in the sydtem where a small change could lead tooa large shift in behavior"—which
are counterintuitive and require deep culiural changes, a shift in society’s parsligms
{ Meadows 2008 Cl. 6 para. ).

Adl three of these horizons deaw attenticn o the need for greater awareness and
recognition of the leieattond frames for trapsformation for regenerative ueban
futures, that is. the intenticns peeded oo repair aed heal the already existing more-
than-human urban envitonments. This will require creating opponunities for melti-
specics Life systems o flounsh an hash, oew, bt cily enviccnments based on
recogiismg and acting on the need for uncertainty and 10 be oul of our current
comfort zene: atending cascfully o the power of basiness -as-usol pracuces and an
allematve understanding of what constinutes “progress”; lisening deeply mw
lrdigenous communities and coliures thar seek 1o losowr wmld embeace all life on
Eanth. or o Country; and disrupting the curvent unsestainable development logies
theoush the coeation of new joised-up muliaspecies and uwban-natere unaginarnes,

Thix is not new, ax First Mations beadership and knowledge systeims demonsirace.
Powerful, Barth-ventred paradigines and ecological cosmologies wlready offer altes-
native uanderstandings of being and seeing in and of the world than differ radically
from the ideolsgies and values that be bereath the development bistenes of the
wnrled's cities. In Auvstralia, afl cities are buily, amd continue w0 be developed, on
Aboriginal ard Torres Strail Blander land, which was never ceded by Fiest Mations
people, This is a shared clineate crsis—First Mations and colenisers, human, and
nof-honen—but with very differentiazed historics and therefore ethical responsi-
balitics, The Ffollowing section draws an the Three Horzons frame to owtline differ-
el pasthway s o regenerative futuees, with & Focas o the urban gevernance, policy,
aned plaoing bplications for multispecies justice and the vital rode of owr rivers and
Walerway s,
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4.3  Pathways for Multispecies Flourishing

Thee climmate amd beodivessity cnsis is forcing citkes and their inhabitants to recognise
the shased matore of the mere-than-human clinsate crisis. Cities can change in
reapopse o this aceoss the Thece Homeoars in winys that recognise what valoes, poli-
cies, and practices we need w ler go of {and which o keep) (Horizon 13 the new
caperiments and innovations that ane taking place to address the changing climats
andd impacy that are simaltaneowsly enviconmental, cultural, social, and economic
{ Hozoa 21; and the rwdical prospects for ransformative change that are needexd o
achipve sustainable arban setilements in which hemans and non-homans are able (o
survive and flourish (Horizon 30, We propose that the horizon pathways can enable
a new set of paradigms for schieving regenerative wrban futures {(Fig. 924 An
example of eacls will be outlined below. The Three Horzons frumewark, 25 opposed
t other futuses-thinking models. creates a “mangle of change™ that bailds a space
o visiielise hew Horieon | patlseays soart e Bl sow and when, and thicugh which
innovative actichs. change starns to cmerge i Hovizon 2 and how changes in valees
andd beliefs stamt o gain infuence (Cuery and Hodgson 2008, Within this space. it
5 possible o identfy conflicts and power dynamics and visualise divergent views
andd underpinning vidues that shape a desired future {Curry and Hodgson Z005).

9.3.1 Horizon 1: The “River with a City Problem™ (Brishane)

In ber account of the 2001 Brsbane floeds ino the Awstealian st of Croeensland,
historian Margaser Cook (2009 makes clear that human decisions and actions weee
the dedvers of the disaster, not the "wrath of mother namire™ or "weather of mass
destreceion”. And ot just any humans, but specifically eoloneal setibers wh bisile
cities on ffood-plains. The Brishane Raver meanders, and as Cook points out, the
riverbed, hanks, and flosdplains are made of med, samd, and =il that nwove and shifis
as necded. The floodplains s o living ecosystem. and the everflow of wiiter 15 part
of tlee cycle that changes wiath the seazons and, in deing o, supports the oyele of
bandiwersity thiv exists svinbiotically both in the water and oo lasl,. The term
“Hond”, she argues, is a hizhly aschropecentric tenm relating to the overflow of
waler that affects human settbements.

Since colonisation, Avsirdian cities have traditionally selbed on big engineenng
solutions for their water security. The impact of property rights on waber acceas and
use and the privatisation of water and water authorities has seinforced a maximum
of consumption and profits and increases in both dcoess and supply. A Troy (2008,
po 1) highlights, “now the cities must cope with the siredses these policies fuwe
imposed o the eco-gystems from which they harvest water, o which they dis-
charge wastes, and on which they are localed. Residents are having to pay moge for
their water, while the cities themselves are becodning bess sustainable™. More
beoadiy, the approsch o urban water has seflected o presumpeeon that urban
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Fig: 9.2 The Three Heozon pabways for achieving urban regeneion for multispecics
flrurashing

development will be able to control “nature”—the case of water. through the buikd-
ing of darms, desalination plants, scawalls, and the ke,

The seuler-codonial propenty law sysiem in Avstralin emerges from and serves
netlibernal murkets and scomomics. This cagses twe key problemis: first, markels do
not cagiune social-ecolegical dynamics that emerge and are entangled in the Land
ansd thus fail 1o recognise the interests of the osore-than-homas—they are focwesed
o the individual; and secomd, individoal private-properny ights superaode the rights
iff ihe public or the commons (Schulpers amd Bush 20220 In trying oo fnd ways w
green the city to "hring natwre back”, adapt i or mitigate climate change, or enhance
biodiversity, urban bloc-greening approaches within the private-property system do
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ncd accomplish social-ecological justice in catbes {Cooloe enal. 2000 Schuijers and
Busl 20235, This is also in opposition o Idigenous and Fase Mations jurispru-
desce of Law:

Albarigmal pensprodence has o egenvalent wotion of privaie property. Bemg howmd <pot
banding—is ihe sine goa noa of Aheoginal jurisprucence: bemg bound is & reciprocal
mivemen of ohlipations and duties between both hemans and non-humens. I light of the
dascussiom in the previous chapeers, Cowmry is not land aml neaiber 15 8 sl I is low, as
bemids, matter and Iefie fused m keowledge and relatimsal practcs (Lay 26 pp 255-254)

The Auvstralian appeoach to Agaa Ml o “no-one's water”, desies the existence
af Aboriginal and Torres Strait Islander soversignty, connection o Cowslbry, and
antestral laws that position them as s custodians of living waters (see Marshall
2007 Tavbor et al. 20221 1t follows, then, that there needs to be a shifi in tselibesal
coleeplions of property and a move fowvands Jaws that bind or bring together living
bzings wmd systems thoough practices of maliispecies reciprocity (Lay 2016). This
becomes critically imponant when considenng the impacts of climate change and
its effects post-disasters, The impomance of enabling displaced and otherwise
alfecred communities by engaging with mulidspecies entnglements and becorming-
windld pracibees that acknowledge a shared common cordifion and enable an ethical
and political process of creating the world 1ogether affectively and consuring the
wiell-beang of all need 1o play a stronger ole {Houston 21 al. 2008 This would help
create new msdels of land swnership and propeety sights that eilitate land o be
“domated™, oF retimsed to the anterspecies commuons, of lnd that las been abai-
domied o decimeated by climate change imgacts 16 be reckaimed by novel ecialogies.

Indfligenous perspectives, developed on Country in bolistic ways incorpoiiiing
foee and Tasw, have a particularly valuable contribution 1o make w adidress the settler-
colomial kegacy amd capitalist DAMAGE: that i, “Dhaialism (of liumans amd natune s,
Anthropocentricism, Materialism, Atomism, Greed Gndividheolism gobe mady, and
Econemazoy (the myth of po boundarkes amd lmitless opporanities)” { Bossehnan
el al. 20000 While this is a relatively new concept in Australia, similar “rights of
nature” Laws, which chiange the legal stitus of nature, exist iy New Zealond. Ecuudioer,
Bolivia, Colombia. India, and Uganda, to name o few, A shift o more regencrive
futures required Fur beter legal recognition of the role of madinona owners. which
includes cultural and envirenmenial heritage protection. in the governance. policy,
and planning of citics and urban regions. As Cook (2009} describes in the Brishane
conbext:

For malbenmia the Brashane River foflowed its ewn hydrological rhytfims with flocds replens
ishing the Espuanne emvirooment and regeneraiing the floodplams. For 60000 vears the
Tuerhal and Jagern people had o spirgual conpecian widh the counsry, respecting and
acommmodating the river’s life cvcles. Brtish colonisation in 1824 browght o problem for
the river: setilemeni of the society on a foodplain by & peeple invboed wath notions of
homan superionny over nature, o mandser that viewed neture & hoanty for progress. To the
colnisiz. riverine floods baceaght a moment of disorder 2= the dver kefi ets “proper place”
with catastrophac results, shattering the wleal of the lmear path of progress (ppix-x)
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9.3.2 Horizon 2: A Swimmable Birraring
in Noaarm (Melhourne)

The pathocays to fegenerative urban fubures begin with embedding mew thinking and
practioss in cities, which inclede tangible actions o shifi cities from bosiness as
usiial towards addressing climate change and bodiversity [ss in coestave and col-
lehborative ways. These include the ereation of climate and biodiversity-responsive
cities where an cibhic of care is central to building community, shasing responsibili-
tics. amd beinging together spaces and opportunitics thar facilitate muliispecies
flourishing. Finding ways to develop eco-2ocial comimoens is a crtical agenda fio
regenerative futurcs. This iclodes developing socially inmovative Tomms of gover-
nace and planning that plece ccoological or multispecies rights at the forefront of
justice and decision-making ( Metzger 2006,

Current examples of this include supporting different forms of community and
nature land wusts that mode] providing afferdable shelier, aliernotive sowrces of
Food, and protect ecosysiem funciions through stewardship, communily pariscipa-
tion, and moltstakeholder oamership. These tvpes of mone-than-human comnwi-
ing practices, based on shared responsibilivies. duties. and custodianship, can be
sets of “guiel sctivism'” such as reclabming vacans and abandoned land or creating
pardens i strect verges. These efforts are already present in Australian ueban
regions in the shape of urban wildlife habitats in private gardens, bong-standing
community gardens, and informal tactical uebanism blue-green spaces that ane
femhed and used by local comunitics. These expermental camh-centred practices
can be amplificd o mcrease their impact. rephcability, &nd acceptasce through
colmmunity engagement &l local council support {Stecke etal, 20210

A example of this can be found in the inmovative projects of Regen Melbourme
(BMb, o not-fos-profit movement committed o addiessing systemic problems by
building alliances between unosoal actors from the biesiness, non-peofit,. govern-
ment, and university sectors and the general public in Kaanm { Melboume, Aestralia ).
R { 2023 argument is that owr urbon systems are not coreently biilf for this type
of collaboration. They describe the need o "beeak out of siloes and increase colbec-
tiwe ambdlion, create oew strectores that reactivate and reosganise systems, and init-
ate ambiticus. tangible projects that clon a collective course o a regenerativie and
resilient future'™ (g 1)

The Begen Melboumne “Swimmable Birranng™ project, foe example. s a novel
adaptation of a brosder global movement o low citier undenake ransitions
forinds, envaironmental sustaimability, by “davlighting”, or working o bring back
amd restore, urban rivers, waterways, and ccological habitats that bave been biily
cver of lnidden underoround {Leeer 20009 Their alm (s moch more than restoring
the possibility of swimming for the purposes of human beisure: mstead. they aim o
establish a collective way o address climate change in Melbourne by “reonenting
ollE ity Lo recognise our watcrway as a living entity, as o place inexiricably lieked
b health and brodiversity, and woeking as a-coalition of action supporting the holis-
tic regeneration of the lifeforce that is the Birrarung™ (p. 1.
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Aboriginal suthor Tony Birch writes that i the contexn of the Birremng. there is
the great privilege of being on Wurundjeri land asd paying sespects notonly o their
elders, past, present, and emerging, but o all of the Wunuindjen people and their
sucred Country including the nvers, walerways, lands, air, and other fiving species,
Tomy grew up next 1o the Mern Creek and has weitten powerfully shout the impact
aof the south-cast freeway developmenl on local waterways, biodiversity, and
CONMEnITY:

Relore the mmsiders arved in Wurundjen coumiry the hillabeag enjoved a vzl ecolegical
comnection with ether waterways on counsry. Muny of thern have zince heen saffocaled by
cooupation and development The vast petwork of wetlands surrounding the Birmanme,
frmm dis hirth i the maungains g s moaib i what we pew call Pan Prllip Bay, previomshy
acted as both 2 reposibory of life and 2 sponge. absorhing snd distriboting water across large
tracts of land. These days the mver = governed, held m pace, agzns ils will. The same
comll be zaid for the billabone. I oor river snd creek valleys are “the lungs of the ciny™,
hastorically we have forced them to breathe foxens. Ohver the fallowing Ik years, many moee
freeways amd extensions have been buill, crissowesing anid exiending the mEamoas
telboarne sproml—a cigy that has undergone move than one guadrupbe bypass adich s vet
to save the patient {pp. T8-19)

Iy response, communities are stariing o sdvocate Tor the nghis of waiure o exist,
thrive, and evolve s Maarm (Melbourse), wnder the Yorew Bivee {Wilip-pin
Hirraeng madeod ) Act 2007 there 9 legal recognition of the connection berwoen
the traditional owners and the river. (Ly the Wolk-warming language of the traditional
aners, Wilip-gin Bimamng muren means “keep the Bireaming alive™. ) Ax the
2020 preamble to the act states, "This At recognises the infrinsic connisction of the
traditional owners 1o te Yarn River and its Country and fusther tecognises them as
the custodians of the lasd amd waterway which they call Birrarung™. The following
statenent (b the Wo-wwrrung  langueage and i English) b fvom the Woi-
wurting peope:

‘Waoiwarmumnghabak ba Barraneng wanganyinu baikpil Yarmyarrapil, manyt hisk ha Birraneg,
ganbn marram-ngamying Manyi Bimenang murrondjek, durmung bz murrup warrngguny,
mgzrgunin twarnpil Bimanangwa ofhanby wilamnganyina Mhanba ngarn.gashanganymn
manyi Eirranang Banjal mempgany baik, weamna-weurm, wasmimy ba vabok, ba ngargunam fwam
Biiky kaliny manggany Bumnjil Waoa marmskit-ngaymBallivang, barnumbieu Bundjiizl,
bamvu hagurrk munggany Mgam gunganyine nhanbu myilzm hitk, nyilam kuliny—bali
baike. balat kuling: balimaohanganyin many hiik ba Bimaueg. Balitmanhanganyin dur:
rungy ba mumupa, ba phanhu morrondjak!

W, the Waiowurrung, the Forst People. and the Birmrung, beloag to ihis Coamiry. This
Coumtry, and the Birrarung are part of vs. The Buranang s alive. has a heart. a spint and is
pait of our Dreamming. We have lved with and kneesn the Bimarung since the beginning. We
will always koo the Birrammg. Banjil, the great Eagle. the creator spirit, made the nd,
the sky, the sea. the mvers, Bora 2w faopa, the lore. He made Kufin from she earth. Banjd
gave Waa, the crow, the respon=dbadity of Proaeceor. Bumijid's beother, Palliyang. the Bat, ore-
ated Bagansok, women, from the water. Since car beginnimg it has heen known that we bayve
un abdignton s keep the Birranang alive and heahboe—for all generations i come (Wikip-
gin Bumarung museon Act JH T, pp 1=2)
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9.3.3  Horizen 3: Ceniring Indigenous Knowledge Systems
in City-Regions

Heqizon | practices outlined ese demoasteated how sertler-colonial actiens of con-
il amd domination over living systems, such s rivers and other social-ecolsgical
systems, have resulied 1o the displacemsent and destruction of people and natwre.
Currently, these practices are malsdapied to a changing climate and have only
aggravated the culture-nature divide and deepened injustices. Frorm this, however,
complementary forms of natmre-based setions amd ablliemative forims of governance
bave cmierged as practices that hawe Led tse wisy to innovative changes in the Horizon
2 padhwiays (Newton and Bal 2008, These, in twm., are staming o give way e, and
are a fowsdation for, more redical paradigms that envision regeneratne cifies and
regions through a pluralsstic, plactary politcs grounded in the achievement of eco-
social well-being on Earh. First Mations and Indigenows cosmologies have long
recognised the interconnected pature of a living planet that includes the sea, sky,
weather, and species including fora, fauni, algase. and other miceoorganisms. Fo
vital, thiaving citses and reglons o occur, a mone expansive understanding of urban
nature s needed within the context of the climate cridis that 8 drven by cities that
are still being developed aganst, mot wath, Nature.

Aboriginal and Torres Strait [slasder approaches o Country offer an ethics of
intergencrational, multispecies care and repair. Case for Country o the context
koo as Austealia is b deeply felt ethic and sacred aliernative (o the borders and
boundanes of settber-colonialism that separate owl civilised versus wild, eman ver-
sus non-fman, past versus futare, and cities versus mature so cruelly and crudely.
Indigenous spaces and places wathin cities amd regions do not cxist as a separale
cibity from the urban land, sea, sky or weather, Through the sharing of stories,
sculprare, and yorning, Uncle Bud Marshall, o Waambung man of the Baga baga
bari, m colluborative pescarch with Fabn Blacklock and pon-Indigenoes peogra-
phers Lara Daley and Sarah Wright, deseribes the infinite wavs in which “no place,
oo matier how colonised or arbanised, exisis ouiside of, o seporake o, Aboriginal
relational omtolegies and mose-than-human sovereigntes” (Marshall ot al. 20225,

Aoworking example of this type of fedstance can be seen in The Anerralian
FPeoples Tribuwnat { APT for Comsmuniry and Natere s Rights. This is aunigue Toom
for ecolegical and social justice that has emerged in Australia, inspaced by the ficst
International Bights of Mawee Tobunal in Quite. Eceador, in 2004, Through cinzen
cisguiry. the APT hears Ecalogical Justice Cases brought o behalf of Aora, Fauna,
ceosystems, bloregions. and focal communities arowsd Australia, mvolving First
Mations Peoples, lawyers, communily representatives, and scientists | Ausiradian
People's Tribunal 2022 Three citizen enguines have becn undentaken (in 20046,
20008, and 2009 on industrial-scale agriculiuee apd bioregionsl impacts ai the com-
mianity scabe. inclading the Muorray-Darling River Basin, Awstralia’s largest river
system, cultural bomelands o Indigenous pations, and intesnatienally protected
wetlands, all which are lifelines for Australian cities.
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Thee 2022-2023 citiren ciwguiry focikses on the bealiby regeneration and flowrisl-
ing of Anstralia’s biodiversity and ecosystens. The enguiry i also focased on how
policy and planning laws can be wransformed (0 ensare that people live within their
eeodogical limits and balasce so as w restose and regeserate the living woeld upon
which they depend. The Tobunal bas a streng focus on enabling Indigenows poople
b shane their concems and solutions about Land, water, and culiuee with thse global
community. This @4 underpinned by a commitment 6 the Rights of Nstare to sup-
prot living coosysiems and comimunities in cxisting and fowrsling amd to imagine
a futuge that creates the conditions for multispecies Aourishing in the climate crisis
through an expasded vision of citics as shared comons advanced by aets of
scdidarivy-baabding (Fiz-Henry 20220,

Cities have been built on discrimimatory, exclusionary, amd displacemem poac-
pces. An mnperiant action towands multispecies inchesivity and mtegration is
unpec k. identify, and make visible those exclusionasy amd violend precepts that nre
present in planning lows and regulations. Reimagining zoning, for example, can
serve as o mechanisn o prolect nature-culiures and valnerable communilies, pas-
ticularly in aveas predicied o be affected by climate change or that have been
extremely extracted and degeaded and are ot risk of more impacts: Bezoning for
ecological recovery and reparation can help reconstrect degraded urban hahitats w
build social-ecological resilicnce, create habitats Tor climate-displaced species, and
peovide temporay shelters from climate amd othes anthrogogenic-related impacts,
Planning for an cco-social comimaons mst be stiuned 1o how ecosystems and diverse
communitees functon. incleding the sovereign rights of Indigenous grougs o
reclaim, reformaulate, and reconstitute their “right to the cioy” (00 Malley 19946; Yates
el al. 20221 perticelarly in the climate crisis. Hocizon | practices are focused on
technological, enganeering solutions that continue w be exiractive but begin to solve
al srall scalbes owr grand wrban challenges. They provide the socko-economic foun-
dation for new technological wnd social-ecologieal innovalions to emerge, expert-
mienl sl put forward alternative ways of being and doing. However, Hosizon
J-—regencrating citbes und regions by transfonming planning and governance pars-
digmis—is not achieved through technology and engineenng solutions. I requires a
radical change in homan Bebavior ab the individual and collective scales (Newiton
and Bak 20081 Accordingly, individual- and system-level behavior change should
ke positbomsed as & cratical element in mesearch amd practice, allowing resistance,
innewatbon, experinsentation, shock, loess, and recovery o be pagt of the systems
ransformation.

9.4 Regenerative Urban Futures: Mission (Im)Possible?

Within the context of the climate emergency, there is a radical need for chiange i the
way cities and settbements are undesstood and experienced. Asoa result of the cli-
miste crisis. global eatastrophes will incicase in number and frequency and cities
willl become increasingly uninhabitable (United Mations Envircnment Programime
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2022y, Achiemnge regenerative urban change requires creating opportanities for
multispecies Life systems o Qourish i harsh, pew, hot ity environments: listening
gy to Indigenows communities and culiures that seek to haneus and embrace all
life oo Banth, or oa Country and dismupting curment unsustainable development bog-
i thiroagh the creation of pew joised-up muoltspecies and urban-nataee imagizaries,

Iz a vegenerative flure, shock- and loss-driven communitaes will be able @0 Fomm
new identitics, collectives, and ways of being wn and with a landscape {Schlosherg
il al 20200, Identifying amd creating mechanizsms that can confront powerful sinac-
tunas that try to undermine established of emerging collective coo-social interesis 15
critical. These counterhegemonic social-coslegical practices inclwde the ecogni-
tion thar other Llife forms affected by global caastrophes will need protection and
assistance i recovery and sdapratkon i they are w swrvive, Beoognising that sther
apecies are climate or ecobogical refugees leads 1o very diffevent usban fotuses and
prospecis {Christmas 2007

Gwided by the Three Horizons futane visions, this chapees bas focased on specific
cuatuples of new poradigms w activate a multspecies city flounshing in climate
change. The Three Herizons pathways are presented as a roadimap (o see inbo the
fusture theough multiple horizons, By identifving our current faluses and the inade-
quaseics of our “worth-sustaining " governance amd planning strectores, we can bring
o paradigm of multispecies, regenerative, Indigenous-centred governance, The
future of urban regions demands a missicn-oreeated vision that addresses the wrgeat
need o ransition away from the exiraction. devaluation, and displacement of
business-as-usual city practices and fowends amagining amd enacting wrbin sestain-
ability. Regencsative wiban practices are o transformative esponse W shoa-lenn
thinking and profitc-deiven urban development. Achieving regenerative futieres will
roquire ansforneative changes thas spring from o co-collective wderstanding of the
presend B0 a co-imagining of the pathways for achieving these fumsres {Cork e1 al.
20235, In the Australian context. the mission of achieving segenerative futures rec-
crgnises the need o rebmagineg living clies and reghons” in close collaboration with
Indigenous leadership and knowledge systems. This is the critical recognition that
the past is alveady present mothe futuee of citics and regions.
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Chapter 10 ®
Digital Innovations lfor City Sustainability
Analysis and Decision-Making

Peter Newton, Chris Pettit, Siuart Barr. and Loren Bruns Je

Abstract This chaprer examines the polential for accelerating a comvergenc
between fields of research associabed with digitalisation (incerporating disciplines
of sewsing, data science, data analviics, and information techrology) and urbean-
sustainability transition (relating w disciplines such o planning, design, envinomn-
menlal seience, eoonomics. ransporl, and politics ), acknewledging thot the threads
of such linkages have been emerging over decades. Convergence rescarch s a fun-
damental onderdying prnciple of scientific progress that assembles and inbegrates
all relevant capahilities to answer contemporary grand challenges. It ks o frontier
ara for applied reseasch that i critical for en pccelerated transition 1o o green ecols-
cany amd sostainable wrhan development—iwo mission-scale challenges of the
pwcinly-first centuwry. The framework for this chapter comprises four intesconiected
annewateen arcns asseciated with digitalisaton that ogether constitue a basis for
micwe papidly advancing uwrban-sustainabilicy research and development. These are
information and communkcations echrologies and digial infrasrecture pladonms
that enable stakebolder engagement across distribared collabogative neveorks,
advances i data science. and advanced wrban analytics that suppon integrated
urban analyses and decision-making,
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1.1  Introduction

Sustaimabality pressures lhave boen accelerating since the mid-teeentieth century, and
Wi are now ina unigque erd dthe Anthropocene ) where human activity his become
the dominant inflecnce on the earth’s climate wnd environment | Steffen of al. 200 5,
Lewis amd Maslin 2005} Rapidly incrcasing population, consumption, wrbanisa-
tion, aml idustrialisation are principal coenributors and are all concentrating in
cities. In both developed and developing societies, cument eeclogical, carbon, and
urban foouprinis and irajeciories are unsustainable and need w be radically and rap-
idly wound back (Mewton 2001 2; TRP 30LE; Gueerres 2021 ), The shrinking window
of opportunity for achieving this ransitioen requires aceelerated action on maltiple
fronts, incloding the application of digial infermation  technologies  and
infrastruc iuses.

The body of research focased on sustainable urban developiment has been grow-
ang rapidly ower the decades sisce the first N conference was held in 1900 OWard
amad Darhos 19720, with the most recent synthesis emerging in 2006 with the United
Mation's Sustainable Development Goals (UNSDGs, hitps:funsdg.un.orgf) provid-
ing an impostant global Focus for applied rescarch. The latest progress report i the
LU andecates that pone of the 17 SDGs will be mat by the self-imposed 2000 deal-
line, refleciing the complexity of the chalkenge ( Tollefson 20235

The dimensions of whan performance on which cities meed to be asseased ane
oo well established and reflect the complexity of the topic: environmental quality;
ceodogical justice (halance berween human and won-homan peeds); liveabilicy-
amentty; human well-being-health-geality of Life; eguity-inclosion; economic
curmpetitivensss- productivity; resilicnee io botl endogenoos and exogenous shocks;
andd climate newtrality, These misston-scale challenges now feature in the serabegic
plans of most cities and vegione, bt are often pootly supported by linked sets of
indicators, fargets, and benchmarks. International standerds for defining and mea-
suring wrban sustaanability that can belp deive the comparative performance, aisd the
assanciated potential for adapdation and leaming, of cities nationally and globally are
crbzrging via 150 (20220 as core sets of indicators. However, @l present, they ane
mstly teed o individual sectors amd more commonly sepon on “traditional” statis-
tics compared to those reflective of the dynamics of twenty-firsi-century urban
forces such as evolving types and places of work, work peactices amd work-Life
preferences, Aows in madiple types of networks (physical amld digital), changing
patterns of urban metbolism, and the inensity of different exogenous as well as
endogenous thieuts o sembement sysiems (e.g. Flomnda 2003, Hall and Pain 200k,
MNewbon and Dobeety 2004: Moglia er al. 202 1), OECT (2020) is calling for innova-
v intermational studies ivolving o territorial appeoach o the TNSDGE by focws-
ing on indicators that opecate ot multiple spatial scales: national. stawe. cityfregion,
municipal. and precinet. Comtributeons in these wread are Bgeing for Ausiralia: in
2021 the federal government ranked 35th of 190 countries. with 73% of its 504G
targets achieved {hnpsJdashboands sdgusdex. o gfproblesSaesealiy; and in 2021 i
abandoned s Mational Cities Performance Framework (hitps . Sww o bitne gov.an!
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national-citbes-performance-framework ). leaving academic urban ehservatogies w
fill the gap (¢ hitpasaen.org aufmeasmiefoorecandsS . Attemipis ot developing
precinci—neighboushood-scale performance assessments 0 guide local devebop-
mient are in theie carly stages. Heve it bs arpued that “If cites ape 1o achieve the
internationn] performance goals and objectives outlined by e Unided MNation's
Sustaikable Developmend Ceoals and the Mew Urban Agenda as well as those identi-
fied at a national level then it will be mecessary for their constiteent precincts o
demonstrate performance oatcormes thit align with and sdd 1o, rathers than subrace
from, these objectives” (Newton 2009, . 3595,

Developing conceprisal models of cities as complex integrated systens continees
e b a focus for wiban rescarch, and significant advasces have been made. Innportant
coutributions have been based on metabolic represemtations of cites (Musingo
et al 2007 lend-wse-iranspor-covironment models (Hunt et ol 2005, namre-
based blee-green concepiualisations (Mewton and Rogers 2000), and buslding-
precinct-city information madels {Mewoon et al. 2007, o name a few. Developing
ppplied operational maodels and o measure of standardization o these areas remains
challenging. boweyver, as do processes for integrating urban analytics and modelling
into city govemance and pasticipatory decision-making {Biermann et al, 2023
sgecompanted by an effective supply of nelevant data, Internationally, capacity for
digatal transformation in the bailt envieenment secton contimses o lag comjrared o
othier sectors | Belbo snd Galindo- Bueda 2020).

10,2 A Critical Nexus

A kew twenty-first-cenury grand challenge ivolves successtully meshing informa-
tion techiology and digitalisation, the fifth long wave of global innovation (Bay
2008y, with sustainable developroent—the emerging sixth long wave (Hargroves
wid Smith 206055 w0 deliver o smarnt. sustaipable urban-development transitioa.
Regereeative urban develogment 15 anemerging field that constitules an eveq greater
challenge for applied research than sustainsble arban develogment | Girardet 2005,
Mewron e al 2022,

Thiz chapter begins to explore the polential for iscreased imegration and an
secelerated  comvergence between fields of reseasch associated with digitalisation
und sustainable urban development. The challenges are formidable, but need o be
arteculatsd as a focus for a mission-oriented response. Convergence rescasch bas
becn adentificd as a fundamental wsderlving principle of scientific progress theat
assernbles and integraves all rebevann capabilities o answer contemporary grand
challenges { Bainbridge and Foco 20067 Iris a critcal arens for applicd research
central o a muech-necded sccelerated transition 1o smar and sustainable urban
ez,

The principal mssion is 10 aceelerae o comvergence of the extensive body of
sciattered research on urban sustainability with the similacly Fragmented digital
grban information infrastructures (data, ansbiics, and platforms) necessary
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effectively tackle the sccemulating velume of urban peoblens catalogued noml-
ple repores and daily media 18 hay beeome clear that the window of oppostunity for
transition 10 more sustainable forms of urban development withowt significant envi-
pommental, secial, and economic dismption is closing at a Taster raie than previoasly
expected.

The extent w0 which an urban-sustainahbility ransibhon can be realised mooe rap-
idly will depend on the speed with which digital fransformation amsd sustainability
transformation can merge o one cobherent process of clange, The critical consee-
tions between the two are bricfly outlined below as a prelude 10 a more focssed
discusdion of the key digital donsains capable of sccelerating susiainable

development

. Srobeholder colfoborarton erd rapapeinenl. Capacity to more effectively assom-
ble representatives for more colluborative “foined-up™, op-down. and bottons-up
decisbom-rmaking is cenfral to seecessiul urkban-development projecis, whether at
aeighboarhood of metrogolitan seale. Diffusion of netwirked orbas labs and
urban rooms (discossed in meose detadl Bater) that are purpose-designed for the
expoaire and discassbon of fuiwe wrban-developnsent scenarios and projects
amang szkeholder groups can be expected o spread from specialist scademic
seftings o planning and design practices as well as sate amd local govermments,
Providing an arcia For both face-to-Face and virtual inpad (e.2. from geogeaphi-
cally remole: experis) represends o mew mode of wrban governance capable of
achieving greater alignment of multi-actor imtentions and practices associabed
with wiban regeneration,
Llrbeet alaree. These is an exponential growth of economie, secial, and environ-
mental data—ibe theee domicing of susainable developnwent. The complexity of
urban and cwvirenmental sysiems reguires assembling mueliiple indicatoes fo
aalvsis, an area where consderable tinee is Lot in sccessing and hamenising
data for evidence-based discussion and decision-making. Pathwways for acceles-
ating the crmergence of 4 datn comumons covering built, envieonme ntal, aed popu-
lation data frowm Boahe public and private sectors are also key to sustainable
developament.

1 Urbent analyitcs, betegrated modelling ond AL The UN 2030 Agenda fo
Sustaimable Developosent kighlights (ee fact that all 17 Sustainable Development
Crsals are complex and integrated, and thé=e interlinkages need 1o-underpin anal-
yaes that puide planning frameworks. strstegies, and plans. The level of integra-
tion needs o incorporate muli-ciiteda, malti-scabe, and molti-stakehelder
congectiond, embodying key trade-olfs that wre o common festure i urban
decison-making,

4. Duphal dnfresiucioye plagfim. The complexity of arban sysiems needs o be
mzched by capabilities wow offered by digial infeastrocture platforms. These
platliomas enahle interopecability of both wrban data and analviical sefrwase
assemblad for majpor urban projeces wheie vew urban techoologies sucly as digi-
tal twins are increasingly being employed to simolae the behavios of il

I=
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civiponment sysems—uildings, wanspon sysiem, and precinets-—at diffesent
atages of their Llife aycles,

The sections that folkow present the state of progress in esch of these areas offer-
ing the most petential o accelerate o Uamsition o smaner and more swstain-
able cities.

1.3 Frontiers in Multi-Stakeholder Engagement,
Networked Collaboration, Experimentation,
and Decision-Making

Aorecent review of the pational ecology of wban innovation in Australia revealed
the ahsence of any effective national collabogation el expedmentation platfomm
relevant bo urban systems @t all scale. Curent urban rescarch is pooely co-osdinated
asd ill-suited 1o the formis and scale of collaboration required for addressing the
grand wrban challenges we now face. What 15 needed i3 a national colkaboratory
(Fig. 101y one capabbe of enabling enhanced research sy nihesis, policy and gover-
mankce inmevation, and sociolechnical design inmvation (e.2. guantitative and gieali-
tative  eviduation  of  alemative  wbag-develogment  proect  options,
urban-infrasmuciure wechnologies. alvemative land-use arrangements, or mobility

wd el i § o b

Py ches g s S g

Fig: 1 The ecology of urban innovation, knowledge producion, coflabetmicn, and indoemation
dasseminatisg in the Ausimibian-conbexs




Xk F. Mewion et al

options) amd citizen engagensent, resules from which hold the promise of more rapad
evidence-based policy and implementation and ransformationa change (Newton
and Frantzeskaki 20211

The process of effectively sssembling and rumaging geegraphically distrbuted
transddisciplinary fcams @ pursue new concepls and processes for maps urban-
development problem-solving challenges remains. This i despite significant nepos-
stonies of domain keowledge and vrban-transition bleepeints (Webh et al. 20014,
20235), Achieving smar, sgstiinable citics reguires a shilt from the siloed approach
of mach scholarslip in the built envizonment, social sceence, environmental science,
cngineering, and information science disciplines o integrsted thinking and wnaly-
sis. Creating research growps within public- and privise-seclor organisations reflects
& sgurch for greater critical mass and new synergies, bon they ofien repeesent only
slightly Fagger silos. The comparative lack of rescarch funding in the baili-
cavirenmenl seclor pecentuates this situation! bis bevel of research intensity remaing
levay comiprared o most other sectors (Innovation and Science Awstralia 20200, and its
funsding tends 10 be piecemed and small-scale, scattered acnos many sctivities and
with too lictle co-ordination. Lhntl relatively recently, there has been an shsence of
rescarch luboratorkes i the bli-enviconmeni secior capable of acting as a focus for
innowvation and expenimentation. This stands in contrast to the STEM disciplines,
where purpose-built laboratories have been at the leant of major advances in the
phivsical, chemical, obogical. materialz, amd medical sciemces, as well as engineer-
ing. for decades. Diffusion of ICT, the rapid growth of urban spatial dats, and the
gradual growth of computational expertise and capacity among rescarchers and
practitiomers i the bullt-coviromment field 15 beginnting o be eflected in the cmer-
gence of urban labs in Auwstralia, following in the fomsteps of leaders o MIT
{ Senseable City Lab, Media Lab, erc). UCL (Urban Laby, amd Singapore {ETH's
Fuiwre Citiea Lab}.

Sorne question whether wrban experiments that seek o identify pathways capa-
ble of outlimng roadimags of wiban ransformations can emerge from 2 traditkonal
lahogatory wetting. They suggest that such transformations “need o take place in
real-world settings that cannot be tghtly conrolled, invelving societal sctors in
imitiating amd carrying out the experiments (secessifating co-creation oF  oo-
peoducivon, euther than sobe relonce on experis), and a focus on leamang shoat whar
the system ought o be and how o achieve such ransfoemation™ (Tosrens o al,
2009, p 2120

Usbian Living Labs (UL ) lave emerged in response o his {again see Fig. 10,1,
The tmpact of ULLs a5 governance mechanisms for orban transfonmateons can be
traced through the ways tsey genecrale planning ideas and albematives that lead wo
the adapration of plans and o social and policy leaming by doing and testing within
the setting of the ULL. Being “protected spaces™ where innovative kdeas are safe o
fail and safe 1o change and adapt furiher empowers actoes and other stakeholders
wind thelr pannerships o mobilise dess and @ ransfer concepts from ideation w
implementation. As govemnanee mechanisms, ULLs are advanced as fruitful grounds
For pelicy insovation and planoing sdaptation (Pereira et al, 20205,
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ULLs also have their weaknesaes iy relation wo their obe o deiving vk oy
tion. Muany ULL experiments remain ag iconic and stand-alose projects with no
dipzct or implicit connectien o wider urban agendas and wrban peogrammes, often
making the caze for expornsentation o occur o the shadow of usastainable or
comventionsl urban planning and policy processes and programmes. Specific weak-
nesazs include an dmability 1o substitule: alieenolive (ew) scenarios or develop
options that encompass different lind-use asd boilding mixes, densities, sireefacapes,
mickulities, blue-green infrastructeres, resident socio-demographics, and otlser fac-
o andd boassess variations in performance satoemes, ULLs aretypically "hespoke’,
where whin designg, Fabrics, and technologics ame tailored o o particular polditical
and geographic context, and where project boundanes are predefined. limiting
examisation of project-scale issues and limiting or preventing opporiunities for
comparative spatial and wemporal analyses: This exiends w issues of socio-
techinological experimentation, propect governance. management, and levels of
atakelwlder engagerment and roles (e invodving the extent of co-design and co-
prodsction possibile). L a recent book that reviews ULLs, Marvin et al_ (2008, p. i)
cocluded that “despite the experimentation taking place on the ground, we lack
aystematic leaming and ivemationdl comparison scross urban and naticnal con-
texis about their impacts and effectivasess. We have limited knowledge on how
gockl practice can be scabed up o achiove the transformative change desived”,

The question this ruses is whether io s possible 1o covisuge sman processes and
platfomms capable of mwore realistically examiming secnarios thal represent potential
future wban systems and living-environment options, These need o be represented
in a sufficient variety of geographical, envieonmental, social, built-form, amd urban-
fabric convexts that lend themselves (o experimentation and comparative perfon-
mance assessment. A gap i the national wrban innovation ecology bas been
ilentified as a networked collubocation platform (sepporied by data, analytics, and
digatnd infrastructure capable of linking geographically disinibwted rescarchers, their
urban laboeatories and “urban roome”" (Divon and Farrally 2008). The objective is
tovennable synchronous distributed collaboration between experts and key stakehold-
ers Lincluding citizens) on planning and design issues ranging from local 1o global
{as showm in the indented section of Fig. 11 This plaiform wall facilitate linking
leading aniversity, government, and industre sesearch cenfres and ULLs with the
akill mix and inndvation iniensity necessary 1o initzle wnd support a stiep-change in
urban planning amd design. Over time it can be expecied to be scaled up and main-
atrcamed o what the Australizn government bas covisaged in ity Natkokal Rescarch
Infrastructure Bosdmap (Depaniment of Education, Skills and Emplovment (2021 ;
pp- 1617

The first fve nodes in g national coflaborative wrban-reseanch network (HUE;
Mewron and Burry 201 8) have been established in Ausiralia's fowr largest capital
cities, located in universities with leading wiban-research centres and urban labora-
pories {Fig. 10.2). The basic infrastruciure emploved (o establish these labs is now
hecoming commonplace and easily veplicable: an integrated suite of information
wind communication techaologie: encompassing computing, high-speed communi-
catrons,  high-definition  graphics, and tools  for  syochronous  distnbuted



2 F. Mewion et al

Fig. 102 Networked urban -collsbaratpnes. cach featanng four imegrased layers of innovation:
information and commuanicxiions infrasmructare. data, analytics. znd bvbrid foems of engagensem
Mote: mmges (zature eaxch i(HUB Urhan Lobomiory counderchnckwisze from Swinbome [RHE],
University of Quesnsland, Curten Ungversity, University of Mew South Wales, and Momash
University

collzborstion, most of which are noew available off the shelf (these are specified in
miowe chetail i Mewton and Framizeskaki 2020 ). Figuere 1003 depicts i section of the
Ushian Lab established af Swinborme Unpversity of Techmology, These nodes are
positioned o support i wide range of collaborative and applied fescanch scivites in
highly reconfigurable spaces capahle of being arranged for vescarch group discus-
aions, lectures, boardroom meetings, ele, (soe higpsuwww swinburbeedu aw!
rescarchiplatforms-initiativesihub-oetwork). Foremiost among these ane:

* A naticnal collaborstery (see Mult 2007} that maximises the input of all stake-
bodcler groups in responding to the federal govermment's call for the development
of 8 vigion of the fiture settlement system of Ausivalia {Howse of Representatives
2008 enhanced national state of the environment reporting scross maliiple
themes (SoE 20215 msatbonal  ofrastructure  planning  and - poeoritising
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Fig. 1% Urhan Lab ot Swinbame University of Techoology, depicting twa of the four pods of
vizualisation paneli: por of the Ave. pade natianal tHUE network

iInfeastrocture Awstralio 2021 amd Futuse Barth Awnstralia’s transdisciplinary
cigageinent and sational wrban srategy developoment for Awstralia Welsh et al.
2008, 2023).

= A platform that can more effectively ssemble stakeholder groups locally o
patiomally oo issues that reguite a broad aligniment of actor intentions and prac-
tices, and o shift in thinking, wiich i iem requites clear visions o be aniculated,
discussed, and agreed to, A case in point ks more than 30 years of vacillating
interesl i planning for a very fast tain linking capital cities along Ausiralia's
cadl coast {Mewton ML)

# A platform that supgons eesearch planning, project mansgement. and knowledge
dissemination and trabning for naticnal collaborative research centres where
expertse, partners, and lscations of projects are geographically distrbistied (Co-
operative Research Contres, Centres of Excellence, AURIN, etc.)

= A platform for supporting strategic metropelitan planning, where levels of verti-
cial integration between the three ters of govemment and commumnity have tradi-
tiomally been lacking, as have horizoatal connections between governiment
depanments and magor urban wiilitics.

= Huppor for local governments in teeir strategic and stautory planning processes
iespecially development assessinent) where citizen engagement is pood and
cxpert nput needs w angment that availabie within councils. where there is elien
& lack of capacity (Prodoctivity Commission 200 2; Newton i al. 2022},

[~
"
ABNASIA.ORG
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#  Suppor for viral project teams involved in majos infrastmaciuse propects whese
key nodes are repiesented by the head office, site office, and collaborating proj-
eol pariers (e.g, designers, quantity surveyors, constriectors, building Af-out;
MNewtom 1993),

T be fully effective, however, the urban labs platforming such networks need o
be able 1o seamlessly access the requined data amd analytics necessary for their
elfective operation via & digial research infrastrociuee platform.

10.4 Frontiers in Spatial Data Science

High-gualiiy, trosted dsia lies ot the bean of enabling amadyteal innovation and
improved collective decision-making conceming the economic. social, engineered,
apd enviconmenti] dimensions of the boilt environmsent | Khamaza eo al. 2006,
Talebkhaly e1al. 2021 The built covironment i3 andergoing a revolution in e of
thie volume of digital dets ot geseeates and consumes: approgimately 2.5 quintillion
byies | 2500 petabytes ) of data is generated globally on a daily basis, mach of which
relates to the status. condition, activities, movenients, fows, amld interacthons laking
place within the woeld's wrban conurbations (Manjunatha and Annappa 20155
Accceas 1o such data, comipiled s structured longitudinal spatio-temporal data colb-
lectivms, will provide the evidence base For improved decision-making and planning
e deliver Bog-term sustainabbe, livabde cities today and into the futwre {(Kharragz
et al. 20 4.

Orver the pext decade, we can expect the volumse of urban digital data w continue
o increase, driven by pew techeologies such as pew 10T (Intemet of Things)
devices, intelligent location-based services, amd siman bealth devices. For example,
by 225 it ix estimated that there will be 75 billion loT (Intemet of Things) devices
in use, serving 4 ghobal popubution of 8.5 billion by 20240, of which 905 over the age
of five will ke “regular” consurmers of Internet-delivered digital date. For futaee
generations, “urban big data” will form the foundation wpon which major decisions
will be masde in relation s the anthioposphere (Shah et al. 2009 Talebkhah
et awl 2021},

The potential benefits of the “era of urban big data” have bees well docamented.
These include the abdlity 10 make better-integrated decisions regarding the buaile
envisnment; improved real-time, svslem-wide situational awarcness, increased
productivity ad efficiency scross commercial and public services; cost savings and
optimization of Bows, movememnts, and bogistics, improved societal cutconmees: and
improved shon- and leng-teem environmendal pelicy and plamsing (Chawlun et al,
206; Khagrazi et al. 2006; Manjunstha and Annappa 2018; Shah et al 2009,
Talebkhals eial. 2021

The iercasingly widespread availability of urban data has been a fundsmental
deiving force i the devebopment of the smart-city concept from o techipolegical
perspective, whire “'traditional metworks and seevices are made mose efficient with
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the wee of digital solutions fod the hepefit of s inhabitams and business” {Egrogean
Umion 30227 The “eea of urban big data™ has also been critical in driving the devel-
opment of operational svstem-scale urban digital vwins: the digital representation of
the physical Cand increasimgly social) Fabeic and the dynamics of the built eovieon-
miend. such as transport netwaorks, buildings, amld critical infrastneciure, where direct
feedback to the physical built environment i provided 1o enable improved siue-
tional awareness, decision-making, and planning (Scheotter and Hurzeler 20210
Dremgg et al. 2021, Shahat et al, 20201,

To accommesdate the huge volumes of arban data available soday and in the
future, we have seen the development of a new gencration of data ETL (Extract,
Transform. and Load) manazement and delivery of digital infrastreciere that wees
clowd storage and compating {c.g, Amazon Web Service, Azure, et ), modern con-
txinerization and software orchestration, and open-source, advanced. bag-data soft-
woare ionls such ax those suppored by the APACHE ecosysbem (Lo and Kang 200 5,
Pag et al. J016). Such capability has divven the delivery globally of o suite of urban-
data access platforms ol multiple levels of soversunce: frony the city (eg. the
mySMARTLEfe Helsinki Urban Platform;  hetps:Sovsmanlife cafnterventions!
helsinka-urban-platform'] and the regiomalfaeaie level (eg. Mew York State NYC
Crpenn Dt hetps:fopendatacityofnewyerk.asd) o mational capability (e.g. the UK
Uskin Big Data Cendre: singes dfwoarwabde e ubd and the Auostralizn Urban Research
Infrastrscture Meswork (AURING Data Provider: hitgssfaannong awresounces!
cinfrastrictare),

Hewoewer, sigmificant challenges remuain i relation w providing high-quality data
for lasge-scale econmmic, social, engineered, and cvironmicitsl system-wide col-
labsorative analysis and decision-making for sustainable urban fubures and long-iem
liveable cities { Kharrazi et al, 20060 These can be beoadly grouped as wechnical,
governance, and iraining challenges that encompass the 5Vs of big data: volume,
varety, velocity, verscity, and value (Lim ei al. 20018},

From a technical pevspective, data volume is perhaps the least significan futiee
challenge, a5 storage is becoming maone cost-elffective, amd databose techmology and
aseaciated managemenl svsems are pow lighly optimised for large-scale storage
st vetreeval (guery)d of huge data repositories. However, the highly distnbuted
paature of data storage across many different data platforms and providers is a sig-
naficant limiting Factor o the vse of urban e data (Granel! et al, 20045 There is an
urgent need for data providers o adopt 2 far more inbegrated approach that involves
federated meta-datn management, swhere data APIs application programiming inter-
faces) ave opealy accessible and o saite of data “shoppang”™ tools can be developed
that allow easy melding, integration, and delivery of data from multipls sources
relating 1o a common geographical area, time period, andfor set of themes or
domains (Pan et gl 2006). Withour sech capabality, we will find asalytical insova-
tion being quashed by the overbead of data search and scquisiton.

A related weehnical challenge lies in the significant variety of dato that s now
routinely collected in nelation to the built environment {Liv eg al. 20060 today, digi-
tal urban dits is recorded in a wide vange of formats and data evpes. Increasingly,
decision-making in relation 1w urban aress looks o cmploy nod only traditional
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monal sdministrative geographies, such as census data, ban also crtieal infrasmuac-
tupe petworks! wansport petwoeks: eiwirenmental conditions recorded by satelline,
airthorme, and serses networks; 2D and 30 ey models (and related Building
Information Modelsh COTY and video streams: and transaction data such as toach-
caftouch—off wavel cards, mobile phone dagia, social media, and 10T data Feeds.
Howeewer, fiew urban-datn platfoems are well adapied 1o bancdle such dasta vareety
i Bawmann et al. 20215, The development of hybod data-masagement systems e
crploy tailored databise systems optimised for specific types of data is now recog-
nised o5 a kKey futwre requirensent ( Badidi ot al. 20200, For example, array datakssses
have been cmployed For the storage aisd management of laige volumes of grdded’
raster data such as image data (Baumann et all 20215, while graph databases have
brecn shown 1o be more efficient for the retrieval and analysis of critcal mfrastoc-
ture petworks such as transport. electricity, gas, and water, where the wpology (con-
nectivity | botween assers i8 important (Pluciennik and Pluciennik-Protn 200 4,
Robisson et al. 2005

The past decade has seen o dramatic increase in the deployment of real-time sen-
sof metworks witldn the buile environmeent (2.2 see the individual Auwstealian S1ate
Drgital Twin (DT) initiatives soch as Victeria {heips.fase dand vie_ gov s maps-
and-gpatialidigital-rwin-sicromal, New Sowth Wales (itps:nsw.digidovintene,
1) and Queensland {ngsgld digitaliwin erse o), snd the UK UKCRIC Urban
(Hservacey programme (2.8 hips2feowwakenc.comifacilities neweastle-urban-
obscrvatory’ and  hitpsywsew ukene comfacilitiesoranficld-urban-ohservatory.
Such data offers enormous potential for real-time mitigation, as well a5 bwaluable
highly gramular temporal date for bng-teem sdaption and sesilience planning,
However, vo fully vealise this potential, new dusa-delivery plagforms are required
thit can proyide users with data that moy be from moltiple sensoes, o0 muali ple boca-
tions and recorded ai different frequencies and times. Sweh varable velociry data
reguires pew evenl store asd dats siresmming-processing capability (e.g. such as
APACHE EKafka (bopstafkaspache crg w provide high-theouglput, bow-
Isteney platforms for handling veal-time data feeds (Gilbem et al. 20085

Ushan big-daga veraciry relates to the consistency, accuracy, quality, and truse-
weirthiness of the data 1w be employed within the urban decision-making and pla-
nang process, While technical developments may help os measune and quantify the
confdensce that we can have in the data collected, governunce, including standards,
plays a key oode i ensuring that we can bave tust in the buge volume of dida that 33
nowy routinely cotlected, Work by the Open Geospatial Consortiwn (OGC) 15 peo-
neering nod only the development and adoption of accepeed standards for 20 amd 30
apatial data bt adso standacds regarding metadata, oT (ep OG0 SeonsorThings
APT, and analvtics and simulation maddelling (eg. OpendMD, and standards that ane
increasingly recognised as critical for tee delivery of inemationally beading initia-
tives such as the OGC Urban Digital Twins summit(s). However, while standards
can help develop strong governunce maodels in the eva of arban big data, major chal-
lenges remain o this regard. particularly in velation W ensuring FAIR (findable,
secessible, interoperable, and reusable) das and software principles while k-
fzining strong models of data privacy and secunty, particulady in relation
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semsitive winit (individieal) level dma penaining o individuals (e health-data
pecords) {51a 2007 Deng et al. 2021 Singh et al. 221

Asthe vedurie and complexity of wrban data increase over the next decade, wain-
ang will be critical if the Tull secietal benefits of twese new forms of data are 1o be
redlised. Increasingly, APl endpoinis are being provided by data providers and
“open” wiban-data platfomss e ensure access o the most authoritative, up-to-date
versions of data sets. However, using these often sequires programming skills (e.g.
Pytlson or B} andfor “advanced'™ skills o AP configuration swithin GES packages,
A the complexity and diversity of uiban dita inceease, there will be a need For mew
programmatic-based toels it allow users to discover, access, guery, refactor, meld,
integeate, and retrieve data; teaining in the vse of such waols, aligned with the
wdvances being made within the analytacal and sttistcal domains, will be key w
delivening e best science-led data-centric evidence for urban poliey and planning,
Indeed, fraining of & highly digitally enabled sorkforce and an advapced data-
acbence capability hos been recognised as o natione] priority for Awstralia (Awstralian
Acadery of Science 2021, 2022} and ertical in the suceessful futwre delivery of
location-hased services (Geospatial Commission).

Ulearmatedy, tse value of wrban big datz les in it ability to addeess many of the
peessing socictal, cconomie, engineering, and environmental challenges fscing owr
urban conurbations and citbes, However, o nseel tese clallenges, we need techims-
logacal solutions aligned with strong govermance models {which themselves need o
b linked o the analytical and decision-maeking dirsensions) and training aceoss
somdomia, government, and indusiry to ensure that the potenal of the data leads w
genwine bemedit for all and dees oot inadvertently result in increasing msequalities
within setlement sysems (Mugent and Suhail 20310 ).

10,5 Frontiers in Urban Analytics

Ushin analytics has been defised by Singleven er al, (2005, poosv) as e mulii-
discipdinary apea of sesearch concermed watl using mew and emerging foems of data,
alsngside compatational and staistcal technigues, 1o stedy cities”. Synonymous
with urban amalytics ane the erms city analviics, urban informatics. urban science,
and city scicice, all of which came about iy the 20005, As meted by Batty (2089, all
of these disciplines casendially encompass the ontiers of data and technology for
the purposes of betber city-shaping. [I was also around this tme that the journal
Ervirommeid Planndng B—Planning wed Desipn was enamed Enviresnent and
Planning B—Urban Analvites and Oy Science (Batty 20071 signalling the i
tance and muoturing of this field of sesearch.

While urban analyiics is a relatively new frontwer. it is amportang i pote that i
builds upon previous endeavours to use dats and technology o provide evidenee w
supgon future city-making. The use of da, echnoelogy, and comgpuatess 10 Suppoit
planning and city-shaping dates back over 50 vears. L the 196905, the Haevard
Laboratery for Compuder Graphics saw the likes of Peter Rogers and Cagl Steiniz
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running carly wrban models for a bewer understanding of urboneaon and land-wae
change in Boston (Steiniez and Roegers 19700 Ax noted by Cheisman {2006, such
early mapping wark was the precursor 10 the formalisation of geographical informa-
tion syvstenns (G50 [ was alse apound that time that the first generation of Lrge-
scale urban miodels was being buili and applicd to cities i an attempt to predict their
future state, These models were essentially driven by aseries of equations ainsed at
optimisang the fwure city-state. Such models were, wnswrposingly, coitkqueed as
unwiclhdy, black box-like. and essentially impenctrable o city planpers and those
chaeged with shaping the fuiure of our citkes {Lee [973),

The rise of urbin awalytics has emenged a3 somewhiat of a response W lasge and
unwicldy wop-down models, Urban analvtics comprise o woolkit of methods and
technbgquees, where gecspatial analvsis and viswalisation interfaces can be wiatten as
code and shared in lighraei ght wavs usaimg Jupyvier notebooks. For example, Reades
end Ry (202 1) have developed GEOPYTER, a bub comprizing & number of node-
books. for conducting geographicel analvsis. Whether via notebooks. or pluging
into & GES. or the programmang of new lghtweight digital plonning wools of casy w
use city dashhoards, such fools are becoming increasingly useful for envisioning
possible o probable fumice cities (Mewton and Taylos 19835; Dhixon and Tewdwr-
Jones 20210, Urban amalvtics represents a significant maturing of how diga and
technobogy can be more easily used to assist planoers, decision-makers, and com-
manities in shaping the futre city,

Usbian analytics provides a toolkit 1o enable the futere design of our cities (o b
mioge lveable. resilicnt, productive, inclusive, s sostainable. For example, many
cities throughout the world are focused on reducing travel timees between hoose and
work destinations through land-use-transport planning  objectives such as the
1a-minuee neighbourhood o Paris (Movewo e al. 202100 or the 30-minute city in
Swdvey (Leao et alo 2021). Urban analytics is assisting planners and decision-
miskers iy assessing these polickes and communicating the performance of the city
agaipst such metrics trough the use of city dashboards, as Wlusteaved in Fig. 104,

While big datz can be seen as the engose for creating enbanced metrics of owr
current and future cities (Pertin et al. 20022, urban analyties alse plays a cntical role
in enabding planners and designers envision and explose Tuture wha! §F scenarios
foor oer citees. Frameworks such as geodesign (Steinitz 201 2) incorposate sysiems-
thinking methododogies for bringing together urban residenis, domain experts, data
scientists, and decision-makers o collectively create and explore altemative city
futures. Again, iF we tike the example of Sydney, a geodesign approach uderizken
for exploring fwbure resilicnl-city scenanios drcw upon a suite of urban analyviic tools
including GIS, Geolsenio, and RegpleroGL {Debrath et al, 20210, These tools wene
miade available w panicipants underiaking a geodesign stedie in o purpose-built
digatal-planning amld decisiop-support urban laboratory, known as the City Analviies
Lah {a parner in the national iHUB network described carlier mothis chapier:; also,
see Pane et al. 20200, This physieal space comprised several mulii-towsch screens
tht enabled participants o woek weether in a colloboratory of small geowps using
the digival toods as instruments for shang amd discussing scenarios fod fwtuge urban

developmant,
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Fig. Lkd Wieminute <iy  dashhoard  for Sydeew,  hitpeScinyfubares sds unswedw an!
iy ves! i min-cinys

Urban analytics i cumently undergoing a revolutenary ransformation due
the increasing utilisation of arihcial intelligence (AL methods and in pasticalar
unsupervizsed and supervised machine leaming (ML Indeed, the emergence of Al
methods has bed to the coining of e term UrbanAl as a diseipline in i own cight
{ Lunesn amd ¥lipaulle 20200 with rescaschers and proctitionees considering it the next
logical step in the development of the “autenemous™ smant city of the futaee
(Cugurullo 20200 Across all sspects of the buill environment: msport, coasig-
tion, engineered infrastruciuse, retail. Fonance, and social mfrastructure. Al has the
pofential to deliver signifcant bencfits via anproved sitwational awanzisess and
decision-making {Luesua ot al. 2025 Alieady, many rescarchers amd planning
practitioness ane explonng the opponunity of Al appeoaches o did city planning
(Yigitcanlar e0 al. 2023) More recently. we have scen large language oodels
f LLA&ES ) such as ChatGPT arive. Swech Al metlods, wd their nexi-genersion deriyv-
atives, will undoubtedly form the basis of urban analytics over the coming decade(s).

Huewever, as with many aspects of the digitsaion of the “city”'. careful consides-
ation needs (o be given to the ethical, govemandce, and privacy issoes involved inthe
wse of such technobogy (Sanchee 20230, In particelar, Comsvell (2023) poanis w
coltems associabed with what questions to ask amd what data o wse to inform Al
alporithma. given that Al is only as good us the data it i teained o6 Adse, urban
planning iovoedves a wide range of social, culiveal, and political considerations thas
oo heyond the purely lechnical aspects of Al As ssch, human involvement and
Judgement need o remain core K decision-making.




ik F. Mewiom e al

16 Frontiers in Integrated Data and Analvtics: Digital
Infrastructure Platforms

Moaolithic urban models as eavisaged and ballt by early pioneers of quantittive
urban planping were pot it for purpose. ICis also apparent that the proliferation of
urban “analytic wolkits™ created as a result of advances in persenal computing and
scftware programiming languages over the last M) years bave not translated indo the
sought-afier advances in mtegrated amilyses capable of delivering solid and Gmely
cvidence o deciston-makers in governmsent and Industry on complex, multi-
stakelolder urban problems, Pat of the reason is that sepresentstions of urban sys-
tems, as mesdelled, madequately address cross-sectoral issues and are often maive 1o
the inteprated social and stinational motare of wiban decision-making. Syswems
dymamics are often not zatisfactorily capiured in the models. For these sets of ea-
sons. decisiom-mmakers reson to draswing infesences based oo informed tcit Knowl-
cdge and deliberative efforts. Uthan collaboratogies can enhance this process,

Ampother reason for this—and one that is ceniral w this section of the chapier—is
that the arboan-fesearch commumlty lacks a standardised appaoach for the creation,
curaion, and execution of asalvtical models. This deficiency causes the translation
of research software into decision-sipport 1008 o become an artisanal entcrprise.
The pesearch-infrasdructure specialists building these wools are required 10 write
bespoke software for each new tool asd (o have extensive Kivowledze m both mod-
cm softwase engineering and the specific urban-research domain the tools are bl
for. Coupled with the short funding penods and long ramp-up tmes associated with
the creatbon of decision-support toels, the comversion of urban research dnto infra-
atmacture 15 showed dramatically and delivered in an unsustainable way. Most
decision-support ools resulting from research projects remain as prototypes, whene
their comtribation w advancing arban analviics 15 lost,

What is pneeded is a siratepic transition towards interoperable analyiics o the
urban-research comimunity, driven by the digiiol research infrastructure speclalisis
wiho serve that community. Oiher. moce imditionally data-intensive research ficlds
hawve adopred this approach as o natural response w0 the increased complexity of
their domeain areds. with bicinfoermatics being a leading example. The scale of the
data within biological sciences bas necessitated the creation of workdlow-
management systems and workflow Languages o standardise repetitive data tasks
asdd give rescarchers the cognitive space to interpeet the results rather than be bogged
down in data peocessing. These same toods are now being used o eseanch-
infrastmactore Gxcilities amd platforms targeting other disciplines that are becoming
overwhelmed with data, with the notble examples of the Diata & Analytics Facility
for Natkonal Infrastroctuee (DAFNLE hitps:dswosidaini ac.okd) in the UK and the
EcoCommons  platform  (BooCommons: s Sdedorg/ IDATA86PLIDE)  n
Australia. Both projects ook to create standardised and independent units of work
ot of regearch models that can be composed into mone complex workflows.

A catalvst o this needed change within the urban context wall be the crestion of
both o sew standard for contmnerising urban-research analytics [ 1] amd a digital
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infrasmuciure plitfosm capable of munning these analytics containers in an iniegop-
crable and scalable environment This approacls, capable of providing “'Urhan
Amabtics as a Service” (UAaaS), defines a clean separation of concerns as urban-
rescarch  analviics  are progressed up  the technology-readiness (TR} scale
(Levels -9

= Diebenr Rescarchers (TRL 1-3): Use their expert domain knowledge in ueban
research o create analytical models that underpin new decision-support tools,
They do ot lsave to concem theosselves with current software-engineering best
Haciiozs.

=  Hesearch Sofiware Engineers {TREL 4-60 Use their highly specialised undes-
standding of software engineering and the wban rescarch domai [2] w wplift the
urhan analviical models using software-enginecring best practices amld o conlai-
perise teem so that they ase capable of unning on o UAaa® platform.

=  Hesearch Infrastrociore Specialisis (TRE 7-9%: Use their expen knowledge in
digatial research infrastructure (NCRIS 2022 to crewte platforms that apply the
capabilities of the containerised analytics using standard application program-
ming interfaces (AP They do st peed o interact swith the modelling csde
darectly or o be anexpen in the specific wban-research domain.

This sepacation allows each groap 1o work ragidly and more suonomously o
their areas of expertise o wam urban rescarch imto real-woeld applications and
impact and leszen the dependence of a project on o handful of “uncoms™ who are
comforeahle acress the entire spectnim of work.

For this appeoach to gain tvaction, thiee components o be proaotyped amd mide
available ar scale and o have their usage champaoned by o national rescarch-
infrastiucture Facility are roguired (Fig, 10.5)

A standlard Urban Analytics Container fermat that defines how urban analyiies
should be containerised.

#  An open Urban Analyiics Exchange that provides secess o upleaded contidners
an i cloud-based platform—hosted on a national reszareh infrastroeione—and
muekes them findable and aceessibie following the FAIR Principles for Reseanch
Software (FAIRSRS Principles: see Homg 2022},

= An Urban Analytics Engine that can execute the analytics within these contitiners
om demand and at scale on clond-based computational infrasiructuse, pooviding
UAaaS o both andividual reseaschers and large, persistent decision-support plat-
formss throwgh a common AP Following modem software-architecture best
fHactinzs.

The rechnology sequared for cach of these compopenis already exisis and has
been commadified into software-, platform-. and infrastructure-as-a-service offer-
ings. The only thing to be dose techngeally is o compose these wgether ag requined.
The challenges are in comrmunity engagement and stiking o bobance between the
needs and capehilities of the rescarchers and e research infrastruciee specialists
in the Urban Analytics Comainer format. Going through the additional steps of hav-
ing their medel contalperized should be something with a very high refurm on thme
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Fig: B0L5 Ecosystem Tor fubsse defivery of wrban analyies as o service

ivesbed Tor an wrban researcher, and 50 there i a balance 1o be struck in what goes
into the analytics contairer and how complex it is w create. Broadly, eaclh Urban
Analviics Comtainer stored on the Urban Analvibes Exclange would incorporae the
following {Fig. 10,51

« A unbgee persistent dentifies for rapid and consistent discoverability.

= A manifiest of rich human- and machine-readable metadiats, fully describing the
coitained madel’s operations.

#  The containenised code representing the analyiical maosdel, packaged so that the
Usban Analyiics Engiee (o any other conpatible platfonm that can éxecue the
conlatsed analyticsy can interact with it in a stamdandised way.
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#  Examples of inpats and corresponding outputs that can be used w0 weseand vali-
date the model amd o give researchers in the broader compsunity @ hasds-op
crample of its usage.

This contaiserisation peoscess should be a simple ask for & research infrasmuc-
ture specialist, saven that it only regueires that the oginad anabdics code follows a
few basic rules (o be compatible with the 1AaaS appreach and common workfow
pansdigma {see hitps:fww commaaw ] ore.

Rewoeking existing meodcls and modes of work to follow these subes can be a
techious process and in some cases reguires & completely now analyical appioach. &
large part of the transitbon of wrban researchers w this rew paradigm. however, will
b to make explici the rewards gained from expending the time and energy requined
wo-adopt the framework cutlised above. Ideally, this wold star with the creation of
an inktial curated collection of high-value contminerised models thai would foom the
basis for a uite of small demonstration plaiforms (Fig. 10050 These demonstratons
wistld showcase the benefits of integrating with the UAsa&: the shortened timse tw
aiy inktial platfoem. the ability 1o painkesaly patch or uperade an analvtical model on
a live system withow! major coxbe rewnites, wnel simples, more stamdasdised code that
can be understood and medilied by contracted programmers who do not reguine an
intumate knowledge of the research domean.

For an wban practitioner, there are memerons benefits that come from the TAaaS
platfom:

= Lowver costs in both tame and oeomey 10 create ey declson-support wools based
on cutting-edge analviics stoved in Urban Analyvtics Containess,

= Deciston-suppon toels that will have longer wseful lifetimes, as the models they
are based on can be casily extended and uperaded centrally inthe Urban Asalviics
Exchange.

#  The ability to coeate decision-support wols that can selve more complex isswes
by easily composing maltiple analytical wols and running them remotely o the
cload o the Urbon Aqalytics Engine platfogm.

s the not-too-distant future, beading analytical wesols wall be delivered as modie-
lar, web-based services amd composed together 1o create rich amd dynamic decision-
supgpont platforms. These platforms will be straightforaand o butkd and maintain
while simultaneousty being complex and detailed enoagh to cover a wide range of
urhban projects and planning processes thit reguire greater effciencics in inbegrated
asscsament and delivery time than is presently the case. Lesding examples include
(Fig. 10.5) the following!

o Uiekeen gl Twns: online platform: capable of representing built envinon-
ments and their resident popalations at maliple scales, ranging from building w
precinct to city, where wivar if questions can be posed dunng any project life-
cyecle stage from planning o design, construction, and operation,

# Spearegie Urbvn Planning and Mesdtoring! given the rapid growth of cities, a
facility 1o treck ond ferecast change in built and matural epvironments acioss
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multiple tme perods and sectors, represents & step-change advance in urban-
planming practice.

#  Local Govermren? Developren Assesamenr providing an accessible woolkin for
integrated triple botiom line performancee assesament of a large pipeline of pro-
posed urban-development projects.

10,7 Conclusion

Commentary associated with the release of the IPCC (2022 Sixtl Assessment
Repert on Climate Change has reinforced an increasing number of scientific claims
that the next decade will prove a crucial test of whether the world can move fast
civowgl b implement plang to adapt o this increasingly complex existential chal-
lenge: “Any fuither delay in concerted anticigatory global acticon on adaptatzon and
mitigation will misq a beief and capidly closing window of opportuaity o secure a
liwable and sustamable futiere foeall™, Climate change has been identifed os a clear
theear multiplier for Austrelian cities, tsear populations. and tee systems that support
them (Mewton et al. 2008 ) As such, an accelerated transitibon o smar, sustainable
urban development represents one of the most eritical pathways For avoading such
threats.

The new fronters of daa science, urban analviics, digital platforms, and real-
time collaboration networks are rapidly advancing and converging (sec also Batty
and Yong 2022}, They offer the prospect of creating an unprecedented digital
rescarch platform capable of meshing with the knowbedge, data, and models of
domizin expents and leading urban practnomees across all built-covironment seciors,
This represends a crtically imponant contribution to sustanability science sl Kus-
tainable whban development: a capacity for rapid integrated assessment of complex
urban problems. hithereo lmited—dramatically rediscing tume to deliver evidence-
based insights for decision-making and governsnce associated with the missiom-
scale challenges of this century (Mazzucato 20215,

Mutes

. Code contaiperisation wis standardised and championed by the Docker oorpors-
tion do the early 200 05 and has since changed the way digital technology 15 wil-
ten, deploved, and operated af scale. Docker’s standasd allowed any code, and
the computer environnsnt it relies o (e operating system, dependant softwane
ad libwaries, etc.h to be “contaiserised” and stoved in g statie file called an
“image”, These images can then be distributed and ran oo any compuater that can
exnecwte them into live "containers™ of code, regardbess of their underlying hird-
Wwale Of operating system.

The berm “research software engineering''. first coined in the carly 2000%, b5 an
attemypd o describe the unbgee work that goes into scinalising analytics- o data-
heavy tescarch throwgly the creation of research soltware (Pruse ot al. 201030, I
requires the practithoner, a "researcly software engineer”, to both be Auent in

I
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modern software engineering and have a steong passion for asd underaanding of
rescarch. While the term i not universally accepled within the scadermic and
professional  compnunitics, i s gaimng nternationad recognition  (hubped
rescarchsofiwane org').
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Chapter 11 )]
Embedding Transformative Innovation cacis
into Mission-Oriented Policy

and Innovation Districts: The Case

of Melbourne

Thi Minh Phuong Meuyen, Kathryn Davidson, and Megan Farrelly

Absiract This chapter presents key interventions o provide a step-change in the
uncerstanding of innovation, from ertbodox 10 ransformative, in the development
of bscal sovernment public poliey in the Melhourse [nnovation District (MDY Ciry
Noath, Australia, Innovation refecs o the inrodeciion of new wechmological, organ-
ssannnal, and social selutiens in response to problems and challenges that arse n
existing social, economic, and envirommental seitings. A step-change is nocessary
as raditional npovation practice s oot currently fit for purpose 10 deliver o mose
inclusive and sustainabbe society, To dlusirabe this siep-change, we reference the
MID Cliy Morth with the key &ctors inclading the Ciry of Melbovrne (Cobd ) and
ron universities | Universiey of Melbourne and RMIT). The MID City Nonh. estab-
lashed in 2007, 15 o mataring initiative that hos evolved over a period of dme punci-
ated by considerable disruptions, parteculasly the Ausiralion bushfioe | Black Summe
201920200 catasrophe and the COVID- 19 pandemic. We argue these disnaptions
are a catalyst for change and therefore an important context for the social shaping of
the evolving policy discobrse relevant o the MID City North, Both disrniptions wese
powerful pressuves, as well as windows of opporunity. o effect policy reform
mainly by the key actor the Cobd, We propose four key interventions 1o build on the
policy-refoim momentem 0 better develop pathways o deliver on transfommative
innowvatkon in policy, specifoally fior the BID City Moah and the Cobd. These inter-
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ventions ae key because they Foster the establishmment of favourable policy mixes
supponing innovation for the tansformative change reguiged for cities transiticning
towvinds sustasnahility,

Keywaords Innovaton distiiets - Mission-onenied wmnovation - Trinsfommaiyve
change - Melboarne

11.1 Introduction

Tnvovation noew features prominently on policy agendas across governance bevels in
Awnsteatia, for exarmple. the natbonal plan “Awstralizn 2030 - Prospenty through
Inmovanion™ (Auvsiralian Government 20070 or the Victorian Government's
“lanovateon Statement’” (Vietorea State Government 2020 However, many key
thinkers question the unplicd asqumption that all innovation s inberently positive
and universally desirable (Raphke 2002 Uyarra ef al, 2009, For example. a tradi-
tiona] wnderstanding of innovation that emphisises sconomic growth and conpeti-
tiveness 1s generatly not aligmed with wider socactal and covirenmental needs. It is
clear to most policy-makers across all bevels of government teat the status geo s oo
longer an optica. For example, the GECT (X123, 0 it “Sciesce, Technobogy and
Inwovation  Oanlook 20237, isdicates  thal  governments”  Business-as-ussil
approsaches o low-carbon maovation are ansufficient w achieve net-zero cmisaions
by 2050, Ths, theoe §s an urgent need e better sespond 10 the multiple social, eon-
neamie, and environmental cnses that meow confront society. Moseoves, we know
timse b5 runniieg owl e respord 1o the climate emergency (IPCC 20224 it s, there-
fore, easential that we now sccelerate our understanding of ransformiative innova-
tion to deliver on sustainable pathways,

Deelivering on sustainable futages for cities requires ransformative change
catablished socistechnical-cavironmental systems. Teansformative chage refers w
“funcamental change that is distinguwished feom minos and marginal adjustments™
(Heikkinen et al. 201%, p. 94, Such strectural change seeks ws address the deep-
ronled causes of valoerabdlity, which requires attending not only to technical sspects
bk alse e social and environmental components. Examples wclade fundamental
changes in world-views, niles of basiness-making, social petworks, ecosystems,
prodaticad amd poser pclateons, citizen lifestyles, physical infrastreciune, and technok-
cegy [Heikkinen et al. 2000195, The achievement of citv-level transformations mequires
transformative chiange across all city domaing, including sconomie, social, polital,
and environmental dimensions (Wolfram 200 6; Heikkinen et al, 2009). Sustainable
trapsformations are therelore complex, long-tem, and mulidimensionsa] processes
that reguire policy-makers o employ inpevative and wansformative mechanisims
being abwsud proctical trunsformations,

Transformative innovation means foaenng rranslommative change via innoyvation
by address “wicked™ social and environmental challenges and ensuring that insovs-
tion processes afe ope, inclusive, reflexive, and experimental in ieialling new thangs
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o geperate sacial learning Schot and Steinmuoeller 2008y Adogting rransformmive
innovatkon can rigges mtercomsected svstematie changes that huve positve influ-
ences on social, cvicenmental, and economic cutcomes. In searching for potential
pathwiys for transformative nsovation, ceuntries and cities have srappled with a
miove frem “husiness-as-usenl” policy approaches 19 mission-oriented innovation
prodicies that addeess gramd societal challenges and achieve the global Sustainable
Development Goals (SDRGs) (United Mations 2005} Mission-orented policies are
alowly developing intemationally, mainly wath o nrrow Tocus on well-designed and
planned experimentation and gikol programmes o achieve defined objectives. The
OECTY: systemic review of the global poliey landscape im 200 9-2020 pevealed that
governments had mmplemenied at beast $0 pussion-oriented policy initiatives tsan
gimed o redece greenbouse gas cmissions as pan of tackling climale change and
achieving the 5065, among odher objectives (Larowe 2022 ) While the majority of
these mission-eriented Initiatives remain in their infancy, they offer valuable lessons
for countries and cities, particulagly in tevms of “how o co-develep o strategic
ggenda to the different wiys o indegrate policy msruments acroas adiknistratwe
sibos” (Larme 2022 p. 51

Dreliverimg on mission-orenied podicaes is even nwae critical in tight of the cur-
rent ungrediciable state of the world, where unansticipated events such as aatural
disasters (=uch as five, Aood, droughd, asd heatwaves) oo global pandemics can cre-
ate havoo, Yet in some instances, disruptions ae a migger for change, opening a
window of opportunity o catalyse new pathways, For cxaomple, the Black Summer
buishfire b 200492020 and the COVID-19 pandbemic cansed significant disrupions
wind imposed huge costs for major Australian cities, which raises guestions regarnd-
ing how 1o proactively respond o and recover from these events. Therefone, in times
of crasis, i we can act gquickly and effectively with relevam policy pathways, such
as misson-orented innovation policies. we can potentially seceberate our transition
powards more sustainable futures,

Promoting city-level sustsinabbe wansformations aleo reguires o cleasly articu-
lateed wision for transformative cilies. A ansformative city is ome that seeks to gen-
erste fundaments] change iy all aspects of wrban life (ncluding  coonemy,
socio-political stiuciuses, physical infrastructune, and natural enviropnment), siming
i create @ mere sastainshle, resilient, and cquitable fuiure for all, 11 is a cary thar
pecaomizes the “wicked” challenges it faces and proactively works o tackbe these
interconnected issues through wransformative innovation policies and inatiatives. In
dodng so, a transformative city embsaces and sastains processes of expeimentation
and leaming via swhich diverse possibilities and pathwavs for sustainable urban
develepmen can emerge und thrive, Such a city also ivolves maltiple actors in
processes of sirwctural change, incloding civil society and vsers whoe can play an
imporant role in supporting svstem innovation. In general, o transfommative cily is
a foture-pooot city that can adapt to the challenges and opportunities of the twenty-
first century and contribute 1o the ambinoas STHG agenda,

This chapeer presents four Key interventions simed at driving a steg-change i
understanding innovation. feem onthodox™ o ransformative, within palicy refomm
in the Cary of Melbowrne (Cobd k. Our step-change has a specific Foous en innovation
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dastricta; therefore, we will reference the Melbourne Innovation Dastriess (M1
Clity Morth. The key actors involved with the M are the local government (Cabd)
and vwo aniversities (U niversity of Melboanse and RMIT). Established s 2007, the
MIDy i sl maturing and has evalved thoough peniods of significant disruption
i Black Sumoser and COVID-19E which have played a key sole in shaping this ini-
tiative. The disruptive forces were powerful pressures that crealed windows of
opporturity o nfluence policy reform deiven mainly by the key actor: the Cobd. We
explore lwow the dominant acior, the CoM. cosld use these windows of opportunity
to further reform policy inoa way that betber cmbeds tfransformative umovation.

I theis chapeer, we Orst sumpnagize contemporaly understandings of innovation
dastricts and wansfermative innovation, Second, we review the innovation obyec-
tives and progress of the MID towards transformative change. Thind. we explore the
mission-oriented innovation policy approaches: for ransformative change. Finally,
wie sugeest four interventions for driving a siep-change in undersianding innovation
in policy.

11.2  Learnings from Melbourne Innovation District
City North

The MID City Moeth bas an explicit vision as (olbows:

City Morth wall become o workd class arban distnol and envireoment that suppaorts and
develops next generation Melbourne, a place desigred o Jeverage emerging technologies
ard inmovation and budd an our city's uneque characiersias o cnhance edocabion eod
ELOMOTUS aubsomes., creale now knowledge and city experences and ennch cluson and
prahlic amenwy (Cold 2000, p 45

11.2.1  What Are Innovation Districes ?

Tovanon destricts are tvpically wrlerstood s place-based wrban-developrsent
atrategies thar gseek o regenerate under-performing neighbourbsods ino attractive
amd desirable places Tor innovative workers and businesses (Monizson 20000, The
development and operation of innovation districts are baili on the ideas thal inmsova-
tion arises from vibramt and collaberative eovieonments supporied by diffesent
forms of proximity that eweourage people to share wleas and Jnowledge as they
mieel and socialise wgether (Boschma 2005 ). Such districes may ghiee severil char-
acteriafics of urban fest sites, sl ase norusally larger by scabe and integrated with
o comentional famings of innosviatios thar promate sconomic geewih and com-
petitiveness. Comventional Mramings of movation disivicts face cnticisms in thein
limited potential 10 deliver social iransformation. For example, some crtiques ave
specifically poanted to their gentifyang effects. noting that many insovation dis-
tricts have become solid seal-estate bosipesses. Giled wocennect watly thei



Il Embedding Transformatve Inpovation ime Mison-Onenbed Policy and Xa5

surrounding eoviromnents, and exacerbated social inequality and escluson (Maswey
el al, 200 Fukin 20200, Despive these eiticismes, mwovation districts have proven
i b practical policy approaches for cities secking 1o masdernise their economies
st aceelerate echnelogical insovation processes (Morisson and Bevilacguea 20095,

Several living instances of inmovation disthcts exea apoumd the world, 22&E
Barceloma presents the fivst example of a planned innovation disirct for long-tenm
urban fransformation, aperating a5 a omxed-used technolagical district wath a come-
paact indusiriad fabric, high-density, and comvenient Tansporl connections {Boteno
et al. M0 Angther example 15 San Francisco's SOMA distact, which represciis a
new apatial arrangenient centred around innevation, productivity, and creativity, In
Melbourne, Avstralia, the MID City Morth is the Des1 attempt o create an “ecosys-
tem” forinnovaton amd @5 our case stdy for this chapler.

11.2.2  What Is Transformative Innovation”

Transformative innevation differs from traditosa] concepiialisation of innovation
that pricntise econaemic growtl by aricelating a more “capscious” understanding
of mmovation that addresses “wicked" ocial and environmental challenges,
Transformative mnovation refers W the comprehensive mobilisation of Innovation,
technobogy, amd sclence for meeting aocietal peeds amd schicving the SO0 (Scho
and Steinmucler 200055 In pamicular, ransformative innovatkon emphasizes (e
need 1o create opporiunities for wansfoemative changs via inndavistion processes that
are open, mclusive, reflexive. and experimental in rialling new things and practices
b generate social leaming (Schog and Steinmueller 20080 In the longer wenm, rans-
formmativie imnovations will contribute to shape the composition and divectionality of
innovation o wlemately facilitate a sysberms-wide transformation of sustainabiliy,
For example. trapsfosmative inmovation policies can focus on suppoting the devel-
ogarient of mew mobility systerms that discourage private car ownership and encous-
age other (Bew) sustainable mobility modalities such as public transponation,
bicycling, walking. and electric vehicles. This new svstem shoulbd alio pronwse sus-
tzinable mohality plannig Gocluding the redisciton of non-sustaanabsle mwshilisy
miclalities tas a standard of modens behavior toteckle whan challenges. Additionally,
with the rueliaplicity of the city, a shift in sustaimable mobality can poteatially lead
i g comples multilavered response, in the sense that redeced car dependency can
encoarage the establishment of larger greening cormidors or waler-sensitive urban
design features for stormwater (e.g. see Miclsen and Farrelly 2019} The develop-
ment of new mobility systems may contribuie to sociotechnical-environmental sys-
tem iransformation as B fosters the co-production of social, wechonological
emvironmental, and behavioral change in oo mberconpecied way {Schol and
Sreimmselber 2008

Schot and Steineueller (2008} present three frames fog undersanding dmons-
o (1) bnmevation for growtly, (2% natiomal svstems of nnevation. wnd (3 ) trans fod-
mative change. The first twe fromes presem “aditicnal” oanderstandings  of
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inncvateag as 8 means for economke growtls and city competitiveness, focusing on
sdvancing science and rechnelogy for mass production asd consumption, as well as
for keewledge creation and cormmercializaten. The third frame presemts a mose
“rapocious” wnderstanding of iusovation that imegrates mnovation chjectives with
pecssing environmental and secietal challenges, prometing experimentation and
leaming for Beoader societal tramsformeations. Table 111 summarises the three
frames' key poimts,

Frame 3 in Table 11,1 ackimowledges the shomcomings of inmoyvation, wchnol-
cegy, andd scwence i solving the sustainability puzzle and driving broader socks-
enviponamcintal transformations, in that it explicitly focuses on “open, inclusive,
reflexive” practices. These processes are often considered extemal o innovation
pedicies buill on Frames §and 2 (Schot and Steinmeelber X018). This reflects the
tensions between these three frames; making tem partially incempatible. Yet o shift
powards Frame 3 for iransformative innovation does nof necessanly imply tsat
policy-makers should completely forgo the fuse two fearses. Fog example, in real-
wondld policy combexts, mvestment in scicnee and rescarch (o kivowledge creatiod,
as promaeted in Frames | and 2. remains a crocial foundation of any innovation
podicy. However, Frame 3 suggests that w effectively deliver ransformative out-
comes, podiey-makers showld sovest in aligned processes of experimentation and
leaming o develosp more sustainable pathways. While real-world policy practices
miay reflect a mixture of Feames, we suggest that Frame 3 should inform and shape
the directionality and composition of innevation pelicies inthe longer term,

11.2.3  MID City North: State of Play

Lavnched kn 2007, MID City Noath is o collaborative parmership between the Codd
and two mapor wniversities in Victorme—The University of Melbowrme and RMIT
University—which have @ foapeint in tse central business distrsct (Fig. 1111

Tuhbe 11.1 Three frames of wnderstursding inncvation hy Schot and Stemmueller {20055
Fiis TRy Pty

Frame |—Innpvaion for = Promoting innovation as a meins far econsmic grivth

gmwth s Pocusing on soience and lechoology for nsass production and an

consupiEm o fster prospenty and producinvity
Frame 1—Matianal =  Prompting innovation as mxans for economic growsh and
syaterms ol mnowvatinn Enstering cify competimeness o atirsc bl and investments
*  [ocusing on soence and lechoology (o facililate knowlbedpe
creafiv, irmnsfer. diffussn. and commercalisation
Frame 3 —Transformatve | = Calling for immsfoemative change i mnmvatson wo efecioely
change address social mnd environmental challenges
=  Promoting expenmentation ond innovabiog prooesses thal ane
open, inclusive, reflexive. and experzmental in trialfing new things o
genemte sopial learning
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As derailed in the Cobd's “MID Ciy Norh Opporuanity Plan™ {2020} the MID
City Moith focuses on five key work steeams: (1) enabling miovation activitkes in
the urban realm, (2) facilitating emerprise activiation. (3) advancing technodogy, {4
promoting social innevation, and (5) creating supportive institetional design that
facilitates learning, collaboration. and creativity {Cobd 20200, As the Cobd is the key
wetor within the MID City Norh, we focus on numerous CoM policies that shape
these work stresnss and innovation obpectives. Tabde 112 Lias key infuential poli-
cies for the MID City North betwoeen 200 7 el M2 3 arganised according to whether
they were enacted pre-pandemic or during amd post-pandemic {the post-pandemic
period is defined as beginning in November 2021, at the end of State-mandaed
lockdowns in Melbourne).
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Tahbe 11.2 Key I:'.nh-'l. influennal palicees bor dhe AEID City Mocth between 2007 and 2023

[ Hnw dios the palicy influence the MID City

Time- Iminz: Policy | Monh™
Pre.pandemic CoM Councid Plun | Provided guiding directicns fir Melbearne's
(201 7=HT2{H) HHT=221 development hetween 2017 and X2 including
abypectives tor innvation and, specifically, the
development aof the MID City north 2 & magor
ingtiative for the city's growih and echaological
alvancemenl
MID City Motk Dutlines cane goiding principles S the design
Opportanity Plan 2020 | wse of the MID City nerih
Lirhan Realm Action Dutlines key steps 1o enhance the whan realm
Plan: MeThpuzme arcand the MID City marth ares
Inmovation Districts City
Karih HHE-2{K
Duning and Melbourne's Thriving Dintlines key prioeies snd ociicoms for gaiding
postepandemic  Econimic Futane— | Melbhoume's econpmic development pos-
(A0E]-1023) Econemic Development | pandemic, wih reference iathe MID City necik

Strategy 2031 [rebeazed
m .ll:I'-“I |

CioM Council Flan
HI2E-2025

Inchusive Melbourne
Simabegy 2412-20%2

¥ 0N Emportsn Enibistive t Eester econanic
grawih sl compelisiveness
| Sets out directsons for Melbourne’ adtw:'lupmml
durimp 202 12025, including explca objectves
fior inmovation and experimeniation
Pressnts directinns and pririties for Melhourne
io becoame an mclusive ciy, with objectves far

innovadion as a key driver of social inclusion

11.3  Innovation Objectives and Progress of the MID
Towards Transformative Change

11.3.1  Pre-Pandemic Innovaiion Objectives of the MID
ity Norih

To understand the pre-pandemic ohjectives of the MID City Morh, we refer 1oa
atudy by Davidson et al, (2023) that diew upen the three Frames of understanding
innovatkon developed by Schot and Steinmuoeller {2008 The study concleded that
the inmvation ehjectives of the MID City Norih are entrenchid within an undes-
atanding of traditional innovagion, aiming o seppon Melbourne’s economic growth
amd international competitiveness (e, the first and sccond frames). However, the
sfudy also highlighted how the MID City Nonh camies promise with vespect o
mcwviny bowards more “capacious’” inovation obpectives (e the thind frame ). This
i% reflected within the "MID City Mosth Opportunity Plan'”, which specifies dinec-
tions for plece-based, socially, and environmentally onented forms of inngyition
add experimentation that Facilitate visibility and engagement within the public
realm (CoM 20200 The “Urban Bealm Action Plan: Melbourne Innoviation Districis
City Morth 200520237 also provides design principles that guide the disonet's
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design, plannmg. and mplementation w “improve guality of the social and urban
cipvipenments™ (Cobd 2008, p. 1) In particular, “Decign principle § - sustainable
and hizalthy emvirenments” explicitly focuses on addressing environmental seslain-
ability and creating healthy environments, signalling the potential for tee MID w0
geerabe positive envieonmmental outoomes (CoM 2008, p 210

11.3.2  Disruptions as Catalysts for Transformative Change:
Implications of the Black Summer 2009-2021)
and the COVID-19 Pandemic for the MID City Novth

Tnvation districts often embrace location-specific forms of innovation. These ini-
fianives are contexiually sensitive and the fact that “becally sapecific diagnoses of a
societal deficiency and equally specific understandings of acceptable remedies’” are
Eey to tedr success of failure (Ploeabhaeer and Jasanoff 2007, po L) Sioply put,
contesival pressures can imfluence the vision and desizn of innovatson disirices and
their associated wrban test sites. In the case study of MID City MNorth, the Blick
Surmmer 2009-2020 bushiive and the COVID- 19 pandemic woere paoserful contes-
tal pressures that have affected the goals and objectives of the MID City Noath,
requiring a shilt towards mose ransformational innevation pathways o effectively
address “wicked'” societal challenges.

Durieg the ME9-2020 Awstralion bushiive season, Melbowme was heavily
affected by the hazardows smoke, sparking debate and sctiviam in the city albost the
impact of climate chunge und the peed for more progeessive climate actions. In July
20049 the CoM dectared a climate and hiodiversity emergency, officially making a
commtnent to "take urgent action o educe emissions and waste i ooder o protect
public bealth, strengthen the sconnmy and create a city that mitigates and adapts w
climate change™ (Cob 20224, p. 1) This event clearly opened up oppomunities for
reallocating respurces to plan and develop future green. climate-, o hiodiversity-
focused test sites within the MID City North: such opponunites were also aligned
with design principles set owt in the “Urban Bealm Action Pla: Melbousne
Tnwvation Districes City Morth 20082023 (Daviclson et al, 2002375,

Ty 2020 and 2021, the COVID- 1% pandemic hit the city hard, oz Melbousne expe-
rienced one of the world's longese and most severe State-mandated, citywide lock-
dowyns. This crises cocated significant unceriainty for the Coldl reselting in empoy
CBD streets due to tighl movement restrictions. Such o siuation presented new
opportities for impeeving the MIT City Monh's phiysical environment, focusing
o creatiing more creative, moee fexible, and safer public spaces 1o atiract people
back o Melbournes CBD (Davidson et ol 2023

Tz sum, the 200102020 bushifive catastrophe (with the associated “'climate emer-
gerey’ activisn in Melbourne) and the COVID-19 cnisis represented powerfol con-
textual peessiwres that could tngger amd accelerate more innovative sustainability
shifts for Melbourne and thus cosld infloence the MID City Monb as a magor
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inmcrvateod initiative of the city, These dismogteons specifically presented windows of
opporiunities for developing pew innovative urban test sites within the MID Cigy
Moath and irialling mew approaches in the public realm, as ogiginally recognised
withan the “MID Ciry Noath Opportunity Plan™ (Cod 2020,

11.3.3  Pandemic Recovery and Opportunities for Moving
Towards Transfermative Innovaition for the MID
City North

Dheapite severe sethacks with the COVID-19 erisis, mnovation remains high on the
prodicy agends for the CoM amd s Featured among key dovers of pandemic recovery
and Metbowme's foiuse development. [n this context, Metbowme's first innovation
district is still considersd o major project, having alresdy secured 3one million in
the 2212022 annual CoM budget. and & forther 35000000 that was albocated i the
2022-2023 Anaiscial year {Cobd 202 1a, 2022h).

Driring and post-pandemic, there was o shift in the CobM's policy discoarse
regarding their understanding of innovation, experimentation, and ransfermation.
The change inthe CoM's way of thinking towards ransfonmative change was sig-
nalled in the recently released “Ioclusive Melbowrne Straegy 202220327, This
new stratepy, alongside the "Economic Development Strategy 20317 fulls under the
“Council Plas 202 1-2025", This is the frst time that the concept of inclusivity las
been presented with equal prominence to sconomic development within tse Cabd
pedicy hierarchy. This signals an importint shift wawards mose wansformative bs-
vation in the Col's objectives for driving post-pandemic recovery and develop-
mieni—a misskon 1o foster pol oaly cconomic growih asd competitiveness bat also
social inclusion, Specifically, we wentify key points of change within these three
predicy documents:

= The "“Council Plan 202 1-2025" focuses on Melboume's Tuture developrsent
post-CONID, aiming 1o foster not only "long-term econoimic growth™ but also
“socnd cobesion and envirsnmental resilience” (Cobd 202106, g 300 Such goals
demensizate positive change towards transformation in the policy agenda of the
Cobd aed still align with the Coupcil’s official “Climate amd Biodiversioy
Emergency” declarstion in X019, For example. the plan sets out a pricrity o
“lead inrovative respomses to climate change”, aming o “protect public bealth,
strengihen the economy and create a city that mitzates and adapis o climate
clange” and achieve the poul of being " leading city globally that sels the stas-
dard in climate action’” (Cobd 2021k, p. 265 In additeon, this plan explicitly peo-
miotes the motion of 4 “Clty of Possibility"—"a place where anything is possible”
(Cod 202 b, p. 35 Such o narcative continges 1o signal the vision of the Cobd in
supposting innoviaion and experimentil activities to help the cily “recover Fonmn
the pandemic, [...and] prepare for the challenges and opporiunities that will
impact the city mio the fune”™ (Cold 202 16, g 35
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#  Hw oway of example, the Council’s plan lias the follosving magor instiative (Cold
2210k, p 1T

Dove poonemic growth ond esillence by implementing the Econpmic Developmem
Simiegy, focusing suppost o existing and emerging incusiry: sectees. Thas wall inchude
chase collshsmiion with indosry and uraversitzes, development of ghohally competitive
mnnovati disticts (partcularly in our renewal areas |, strengihenang of the creative sectos,
fncilsiaiian of digital and iechnelogy mnevabion. suppon for re-esiablishment of anterm-
tiemal education and effons 1o unlock climase capmal.

= While the plan does net explioan exphcitly what “clumate capital” means in paoc-
mce, the above staternents signal that Cobd’™s inpovative environmental actions
post-C OV will focus on supponting cooone recovery and srengthening the
city's global reputatioan.

* The "Eeonomie Developrsent Strategy 20317 alio hings at some movements
powvards transformative innevation. but the teaditional understanding of inmova-
tion remaind dominant. For example, o reference 10 the MID Ciry Noith and
otfies crnerging innovation disticts, this strategy sets oul 4 long-term action Ut
supgonts e growth and develepment of existing, emergung and pew globally
competitive innevation districts in City Maorth, Arden and Fishermans Bend'”, as
these “Innovitkon precuscts drive economic gooswih and create high-value jobs™
(Cos 202 [, pp. 24-250 This stetement reinforces innovation disticts as a
misans (e ensure eooronic growih. Meverthebess, & Key poal within this strategy
i for Melbowme to become “an inclusive cily” and highlights inmovation as key
to enabling “bmsovative soctal and commercial opponunitics that  beneht
Aboriginal and noa-Aboriginal Melburmians amd Victovians alike” (Cob 2020c,
po 283, Thiss, there seraing a migmaich between goals and long-term actions fo
inmnowateon and ransformstion within this parmicolar stralegy.

# The strategy wlso cleardy outhnes @ prionty of “uslocking climaie capital™ ax
listed in the “Cowncil Plan 2002 1-20235". This siracegy notes that the idea of “cli-
maEle capital” suggests that "responding o climate change represents a signifi-
canl economic opportunily” and that "'City of Metbowme will demonstrate
cagmng leadership and innovation o climate change mitigation amd sdapgation
acluticns 1o help create and grow markets in bMelboume and beyod” (Cod
2021, o 26) From these stnements, it is clear that the goal of innovation foi
aucelerating “climate capital” focuses spuarely on the city’s economic growth
ad competitivencsss, o Vestablish Melbowne as a leading market For innovative
climate change soluticn:” (CoM 202 1c, p. 271

= The "Inclsive Melbourse Soategy 2022-20327 can be fegarded as the most
progressive strategy for fostering social wransformation in the CoM, reinforcing
the goal of Melboumne's becoming “an inclusive ciny”. While the “Inclusive
Melhoure Sirategy 2022-2032" does not expliciily mention the woed “bnmova-
tion'”, the document seis oot 4 vision thet “[o]ur city economy b inclusive — all
people can contrbule to apd berefit from our shared prosperity”™ and that “incle-
sion is built into the governasee, implementation. and advocacy of cur economic
recovery initkatives" {Col 202Zc, po 2400 Addivonally, wnder “Prionty 22
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Sustainable and Faae recovery”™, the strategy staves that the Cobd wall "continue
adupt 10 our appeoach based oa what & sorking: be prepared to oy asd Fail”
(CoM 2022, p. 22) This statement hints twvards @ ceuctal pele for innoviation
and expenmentation, particularly wialling new things and accepting failwie, in
supgporiing  the  goals of social  ipclusion  and  social  ransformiation
posi-pandemic.

Collectively. the three oewly released stistegics of the CoM create an enablhing
envipenment for shaping the policy discourse to eccelerate sustainabilivy shifts thas
are maae inacvatrve and teansformative For Melbourse. These appreaches are
expected o encourage the development and funme sucoess of majos inovation ing-
tanaves seooas the city, ineluding the MIT

1134 Assessing the Ongoing Progress of the MID City North
Towards Tts Obfectives

Melbowrne's first innovation district ks still a maturing project, and thus it ks not pos-
silrbe 10 assesa its fimal dmpacts at this point. However, in tracing the development of
the MITY City Momh over time, Davidson e ol. (2023 repoited that the transforma-
vz ampacts of B hove been Largely discursive, while organisational and material
changes have been relatively limided, despite the ambinoas objectives set by MID
City Moath's leading pariners. Davidson et all (2023 also suggested thar MID Chary
Noath is inherently o solution looking for a problem. While it cutlises a broader
cbjective of generating “significant social, coomomic and environmental benefics™
(00N 2020, p. 3y, Davidson et al, (2023 p. 93 pointed out that “precisely what it is
and what its objectives are have never been clearly explicated”, with the result thar
cach of the three Founding institutions “cin interprel te initiative (o st its own
purpose’”. While a key advantage of this inerpretive flexibiliny is that the MID Cigy
Noath can be conveniently activated and mobilised by s stakeholders 1o address
any strategically prossing challenge—be it COWID- 19 climate change, or economic
recoverv—ihe Lck of focus and challenge of mobiliking resowrces means this
sclution-bed pathway for innovation (Davidson er al. 2025) also visks underrepre-
senting trade-offs berween societal values (Wanzenbock et al. 20200 This reflects a
tangible risk of weakening the directionality, legitineacy, and potential of MEID Ciry
Morth s an innovative soletion for selving Melbourse's societal and covirommental
challenges and achieving the SGs.
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114 Moving Towards Mission-Oriented Innovation Policies
for Transformative Change: What Does It Mean
for the MID City North?

From the discussion above, it is clear that move can be done (o support inneyation
mitiatives 0 generale more transformative impoacts withiin the MID Ciey Noah,
While the recent sirategies demonsirate progressive movements towaeds transfor-
mistion parsdigms il remains 1o be seen whether sucl pew post-pandemic objec-
tivies can be fully rranslated o sher policies amd successfully implemented in
practice. To achieve desired outommes, local policy-makers wsd planners pesd o
diopt o more systemic policy inastument that provides a bong-term, strategic, and
cuherent grienlation oo suppon thnsformative innovation,

I mewving fowards the thisd Frame of undersianding inpovageon, concepualisa-
tions such as “massion-led” and “chollenge-led™ wnovation hive emerged in policy
thinking as poteniial approaches (Sched and Steinmuoeller 2008 Mission-osiented
anneiition podicies refer to systemic, challenge-led policies tat deaw on frantier
Eknowledge wo peovide solutiens for addressing comples, malidimensional societal
problems (Mazzucato 2008, Winzenbock ef al. 2020, Bellinson 2022%, Such poli-
cies have the potential o suppor transformative system change. especially when
they are directed to correct iransformutiona] svsiem failures, which ielude a back of
directionality. & luck of denond asticulation, limited reflexivity, and a lack of coor-
dination between policy aclods scross domains amd levels (Weber amd Robischer
242 see alse Bugee et ab. 20070 In velation to innovation disericts, we recomrmend
that policy-nekers apphy & mission-omented imnsvation policy approach o ensure
the dicectionality and cobesence of the policy mix aimed al supporting the leng-lemnm
sustainakility of these imitatives, Policy-muakers should artend to key features of
policy statements to eosure that they foster legitimacy and facilitate brosd engage-
mient and collabontion between mulople scoors W govern comples sockem] prol-
lems (Kuhlmann and Bip 2008, Micdznski of al. 20009,

To tngger wnd accclerate changes in the understanding of innovation o polcy
theeugh the misston-oviented approach, we propose four key interventions. ‘We
argue that these interventions are key to creating o favourable policy mix thar sup-
ports the achigvement of shared mission obectives with mone "capaciows” ander-
atiwndlings of infowation required for cities ransitioning owards sustainability,

IL4.1  Intervention I: Establishing Relevant
Policy Directionality

A crucial feature of supponing missions with policy mixes is how the policies pro-
vide incentives for different stakehobdess 1o become involved in innovatkon activi-
ties that contribute to & desisable direction of change w the fong tom. Policy
directionality implies a shared wision and guiding principles that lead policy
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interventions toards e panicular divection of ransformative change” (Weber and
Rohpscher 2002, p. 1(42),

We recommend iatroducing long-term disectionality o the policy mix. Such
long-term “missions” should target concrete challenges and translate them inio
beoad societal goals {Mazzucato 20LE) Developing massion-led innovation policies
showdd bnclude the questeon of how to detemmine, define, and targer o convaluted and
intractabde societal problem, for which solutions cannot be predefined (Wanzenhock
el al. HiH1. Therefore. if the aim of mission-orienied policies is 1o addoess high-
imipiact sustainzhility musskons, it is those sustainabality chaflenges that display e
trade-offs, conteatation, uncertainty, amnd complexity that shoald Be ag the hear of
inncrvateon directionality.

To deliver on policy directionality, we soggest tha policy-makers ensure thene
are e mdamatches between goals and actions of policies waithie a policy mix. For
cxanple, i the “Economie Developmend Strategy 20017 of the CobM, we observed
a mismatch begwesn the pew goal of promoting innevation for social inclusion
while simultasnesus|y recognising innovation districts as means of sconomie growth
and competitiveness, Additionally, while CoM declased a “Climate and Biodiversiny
Emergency™ in 2019 to show commmitment tvwands scoclerating envirnmental out-
conbzs, both i “Couscil Flan 202 1-2025" and “Economic Development Strategy
20517 support the goal of insovation Tor “unlocking climate capital™ duit reflects an
econmmically eriented paradigm. Such tensions risk weakening the overall policy
directionality of the CoM w schieve a more inclusive Melbowrme. T addoess this
gasue, we recommend that policy-makers within the Cob establish clear policy
directionality from the beginming by identifying major socictal challenges i policy
vizions and forming specific policy goals, targers, and nulestomes, as well as tuming
those goals inte tangibbe guiding principles for designing and implementing policy
interventions.

142 Imtervention 2: Improving Policy Consistency
and Cofterence

Pobiey consistency and coherenee are key chiammcteristics of policy mives supponing
innovation fo mansfermative change and sustainable developient {Rogoe and
Beicharh 2006 Meedzinskn et al. 20049, Pelicy consistency means ensuring that
multiple policies within a policy mix are not internally contradiciory, bin work
toeether o achieve shaved poley poals (Kern and Howleet 20090, Policy colerence
aoes heyond comsistency, relerrmyg 1o the “ahility of multiple policy goals o co-
cxisl with each pther™ to generate and mainiain sysergics towinds achisving shared
missicn objectives (Howletn and Raymer 2003, po 174y Improvieg policy consis-
tency and coberence, thesefore, contmbules o accelenving the effectivencss and
efficiency of & policy mix (Micdzinski et al, 2019, Policy coherence is also pastice-
larly wropomant for policy mixes aiming w Guciline muold-actes, cross-scale, and
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crods-gecton inneyvition for sustainable development (Rogoe and Beichardr 2001 6.
Fuilure 1 corrobosate policy consistency and coberence ina policy mix can result
in low effectivensss or bring ahout unintended negative effects or conflicts that i
the achieversent of syslemic change for sustabsability transitions (Miedzinski
et al 20149}

I “real-waorld™ policy mixes at the local govermment level, diflfeeent acters and
instmuments involved in policy processes often have different (or even contraic-
foiy ) bjectives that hinder opporiunities for improving overall policy consisiemey
and coherence. Local policv-makers need 0 recognise these complexities and
devielop rebevant strategres o enaure the achievement of defined mission objectives
i Miedanski e al 20091 Two key approsches can be applied o policy design m
increase Use consistency and coberence of a policy mix: policy packaging and pol-
icy patching { Howlett and Raywmer 2003)

= Policy packaging s a policy design process where all preceding policies ane
abandoned, and s sew policy package {with new 1ools and ohjectves) is devel-
oped and implemented. This atvaightforaard approach cxplicatly contribules
promeiing consistency and coherence in poficy designs across different poliey
dodmiaing (e.g. cconomic, planning, and developiment policies). However, we con-
sader that sech & Blunt-force shift in policy s difficalt o imglement 0 practice
because it can be cosily and theve are likely numerons struciural, organisabonal,
capacity, kowledge, wnd insttutional-legacy bssues that would need w be
aiddressed before completely removing old policies for newer ones. Additonally,
this approach may lead o conflicts and be challenged by sctors amd stakehoelders
who have vested interests in priog pelicy packages, which can impede implemen-
tation. Therelore, we suggest o lavering and patching policy approach as & way
of moving forwards,

= Podicy parching, generally considered o meore practical srategy Tor enhancing
podicy consistency and coherence. refers 1o e process of gradually clanging
and adapiing policies. This approach [uactons “in the same way as solbwase
designers issue "patches” For their opesating systems and programmes by order o
correct Haws or allow then e adapl 10 changing cucumstances” (Howled and
Rayner 20035, p. 177, To ensuee the effectiveness and efficiency of the policy-
patching approach, stronger paliticil suppodt (1.e. in the foromeof fusding, favour-
able regulations, and coordination mechanisms for introducing new “patches™Fis
required o lead the grodual adapistion of policy mixes for sustainable
development.

Moving beyend the local government level, we recommend the imporance of
connectng local policy mixes with oahers across governance bevels boensure a mose
robust policy coherence for svatem-wide transformateon. For example, in the case of
the Cobd. theve s a peed to connect Cobd's policies with other local govermments'
podicies and State-wide polickes—such that all policies across all levels of govern-
mient are direcied twards shared, defined objectives for sustainable developaent.
The Cobd—as the central, most powerlul, and meost well-resourced local govers-
miend i Victona—can frs implement the policy-patching design within its own
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remit and then share experience and lessons learm with other local govemments
fand the Seate governmendy v Facilitate system-wide policy coherence. For exany-
pli, in Victosia, local governments tewd to create formal o imfoemal regional net-
weprkis b work together on particular wopics amdior shared regional issues, such as
regiokal alliances for greenbhodse action.” Such ferums offer greal oppontunities for
local councils such as the Cob 1o share knoavledge and experience {including
“policy-paiching™ experience) 1o facilitate system change. However, it & important
i ot thiat best practices learnt from one local government do nod necessarily rep-
rescnt a one-size-fis-all approach for others. With the CoM beang the most well-
resourced councal of Vicloria, the capacity for applyving sclutions that are suitable
for CoM in other councils may be limdged, Thoas, along with leaming and sharing
knowledge, local policy-makers peed 10 alse consider place-based conditions o
develop relevant poliey-patching approaches that can contribute 1o accelerating
ayacm-wide poalicy coherence.

1143 Intervention 3: Intermediary Activities to Support
Innovation for Transformative Change

Tnpovation districts often have the iintended purpose of Escilitating place-based col-
Ighoration, innovatiea, and public engagenient { Davidson et &l 2023 T generals
transformative impacts and ensure (he desiral direction of change, creative and
fruitful collaboration meeds 1 be fostered between dafferenl stakchobder groups
i Haddad et al. 2022 ) Here we steongly recomemend the use of transitbon mtermedi-
aries, which can conect multiple acters and scuvitkes o SUppoIT expeimeatation
anndd facilitate ransfommative systemic change (see. e.2. Matschoss and Heiskanen
201 7; Kivimaan et al. 2019 Sovacool et al 20200,

According te Kivimaa et abl (2009, p. 1072}, wansition intermediaries are
defined as:

actors and plotfiorms thal positvely indleence sostamabibily omsnion processes by linking
actors and activities. ond ther releied skills and ressmrces, or by conrectng transation
wiskins and demunds of netwoeeks af actars wish existing regimes in order (o create momen-
tum for socioelechinicol sysiem change. o create new collabomisons wethin and acress niche
techomlogies, ideas and markets, and 1o disrupt domimani unsastaimable socio-technical
comifigarations.

Inbermiedianes are key catalysts tsat can sposd transitions towasds meore suestain-
able sociotechnicil systems through perfonming fumsetons of viskomng, networking,
brokenng, political advocacy, amd insovation management (Kivimana ec al, 2019
Fandi et al. 2020; Sovacoo] et al, 2020, Kandueps et al. 202 1), Intermedianies hold

‘In megropolitan Melbourne, there are foar regional allinnces for greenhoase actions driven by
locel govemments,: ‘Western Allionce for Greephouse Action [WaGA], NMonbem Albonee for
Creenhoase Action [MAGA] Eastern Alliance Jor Greenhouse Action |EAGA], and Scah Easi
Councils Climste Chanpe Allance [SECOCA).
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a wnigue space  beang able w drive and facilitare suakeholder involversent s the
innovation process. whicl contributes o bailding sy aligning interests, handling
coinflicts, and festenng collaborution between and ameng stakehobdess {Haddad
el oal. 2022% In working with intermeediaries, kscal policy-mmakers and planners
should use robe-based inteemedeary typodogies. In this context. Kivimaa etal. (201%,
pr. LOBE=LOT) developed & comprehensive intermediary  tvpology that distin-
guishes five categories of imermediaries driving transitions (Table 11.3). Adopiing
thix typodogy is highly velevant for capiuring the wide range of interfaces wherne
intermediating eneerges a3 an essential activity for fscilitating innevation processes
wind sccelerating transformistave impacts,

Using this iypology will be imporiant for policy-makers secking w idenrify the
different styles of inermediation required. For example, in supporting local experi-
mentation., niche imtenmediaries will be umporant for enabling systemic innovations
wid Facilitating knowledge ransbution to support the eptake of niche innovations,
whersas waer intermediaries will be critical forfranslating these practices within and
beyond the innovation district. Alopgside understanding the different tvpes and
functions of intermediaries, policy-makers must also develop relevant incentives
sl mechanizms o encourage wnd fxeilitate inermediatng activities, A Key incen-
fvie s o provide funding for intenmedianies, as this s an imgostant determinant
shaping mntermediary sctons and spaces (van Yeelen 20109). In addition. establish-
ing Favowrable stnaciases in which “the policy principal delegates the chodce of sup-
poet activity and external aceountability to the intermpediary™ (Tadmag et al. 2002,
o L1 is ks This incentive will poteniially give imermediaries both Aexibility and

Tuhle 11.3 Five catcgories of inbermedianies for ransformative innovation
Category Definiticn Example=

Sysaemic Taking the lead for change. aperating | = Crty coamncillars wha operaie
imtermedianes | onall bevels, and promoging an explicil | across palbcy scales (Le. Jecal,
Iransition agenda regional, imernatiomall and policy
STHATEY
Fegime-bacsd | Being tied so contemparary o vEMMent GgEncies

mtermediares | instutiond amungemenis o inderests. | ¢ Business networks
b hive a goal o progress
transformitonal changes G

iransirons
Miche Warking 1o support experimeniateon | = Local reseasch communities ancd?
micrmediznes | and advance o specific mche of knawledpe arganisabions {in this
case, the Wniversity of Melbourne,
RMIT}
Provess Facilitating & chanpe process or & * Progect manager

miermedianes | niche project based on comtextspecilic |+ Sustminshilny consulioni
anddar external pararities set by other

Dol

Uzer Promotung the value of new nache »  Comemniy membses

miermediaries | lechnologies and trenslabing these o |+ Kepreseniatives of focal
users anil other actars | maxt-lar pralin growgps

Bazed oo Kivimaan eg al 209 ppe WHE- 1070
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respousibilicy 1o implement and adjust supporting activities for innevation and
euperimentation.

1144 Intervention 4: Supporting Experimentation Culture
and Learning

Experimentation and beaming are imporanst elements of a policy mix that suppois
inneiition for transformative change (Schot and Steinmueller 2008, Miedzinski
et al. 2019 Expenments v pically denote social and techoical imerventions imple-
micnied in peal-world settings o test ew ideas and methods that can enable the
restructuring of existing socistechnical systems (Bos and Brown 201 2, Matschoss
and Repo 2018: Fastearuth and Coenen 20200, Such expenments represent “seeds
of change that may evenmally lead o prodound shifis inche way societal funceions
such as the provision of energy o mobiliny are met” (Sengers eoal. 2006, po 155
Across metropolitan Melbowme, experiments can be identified within te fagship
urbag-resilicnee action—"Living Melbowme! Our urban metropaelitan foresr”,
desigied and implemented by Resilicst Melbourne and 32 local couscils: This
action 5 a weeful st for new ways of governance teough urban innevation and
collabogation thal atend to the nexus of soclo-eoononic and environmental bene-
fitx For the public (Fastennah et al, 2009, po 7 see also Fastenrath and Coenen
200200, Hence, experimenttation and technical amd policy leamming may contrebiste to
articulating new shared wisions, bullding new aetworks of actors, and shaping new
markets, which eventually will accelerate changes in existing sinictures, practices,
and  culiwres  of sociolechndeal systems  {Laskso et oal. 2007, Schol and
Steinmueller 2008

We recommend that policy-makers adopt an expenmentation apgeoach o baso-
vanon peactice and policy-making whereby a beoad suite of stakeholders, such as
covernments, wversities, businesses, and civil society, can expenence ilerative
procesaes of “learning-by-doing and deing-by-beaming” (Fuenfechilling ot al. 2019,
p- 224} Inclusive and open experimentation allows a range of relevient aciors to nod
only zain mew knowledge and skills but also leam to secopt uncertainty and failuee
as part of e experimentation process (Schot and Steinmoeller 2018). While experi-
mealion plays an impoitant role in fostering diversity, learning, and network
develepment, policy-makess need o avokd incidestal, solsed esperiments and
identify coondinative mechanisms o proneste and shase leaming experiences. In
thix sense, the policy poocess atsell should become an ongoing process of expert-
mieialion, kearming, amd embracing uncertainty and Fakfere, rather than relving on
siract monitoring and evaluation ramewarks.

Crverall. our fodr recommended mtervemions play a crucial role in daving a
stepchange in urierstanding innevidion in policy, thuas contnbuting o tee achieve-
men of “wansformative cities” for sustainable whan development. Talle 114
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Tahbe 114 Conmecisans berween four key inrerventiens and the vision for ieansfoamative citigs

[ Hiew the ineerventicn contrihules i the vision Tor imnsfcemative

Intzrvenaiom cilies
1. Estabdishing relevant policy | Policy directionslity contributes 1o informing and shaping policy
directinnakity intervemticns twards o shared direction of trmsfommative

| change by recognisang “wicked ™ sustainahelity challenges in
| cities and manslating ghem inbo broad societal and emdirmmental
poaks
1 Improving policy | Palicy consmstency and coherence contribste 10 mproving the
cinsidtency mwl coberence | elfectivencss of policy mixes lar ransformative change und
Fastening euli-ooer, cross-scale, and cross-seciorl inpovation
o nkinlimble: fofelioparien
1 Sappoeting intermediary Intermediaries play on importest nde in connecting mudiiple

activiies io focilitnle notars and activities to suppont innovation and expenmeniabion
mniilamn for tansformatve | for irnsfoematne sysiemic change

change

4. Supporting experimeniabon | Expermmentation and learming play 2 cucisl role i fostering
cubture and kramneng Urversity and nerwrek development and thas sappont systemic

{ innayatian For imnsformalive changs

outliees the conpections berween the four inteeventions and owr vision for rans fios-
mative cities, as discussed in Sece. 11.1.

1.5 Summary

Transformative innovaton policy s increasingly recognised as a mission-osienied
ppprosch W delivering on social wnd envirsmnental objectives by cmbracing open,
inclusive, and reflexive experimpaistation. Using this feaming, the chapgier analvsed
the contemgporasy and nascent MID City NMorth, within the Cob, Austealia, and the
relevant poelicy and strategy docaments shaping practices within the innovation dis-
trict before, during, wnd afler recent extemaal dismuptions {bushires amd COYED- 149
and proposcd funere directions for accelerating city-level sustainable transforma-
tions, Our analysis revealed promasing signs of mission-oriented policies: however,
wie sugeest that inherent ensions remain scress the existing policy mix. While
many of the sirategic documents speak of innovation for societal and eovironmental
advancement, this continues 1 be lasgely shaped by deeply enirenched economic
noems and language, which neay consirain the potential for tree annovation and
transformation. Responding o this, the chapter identifies four key interventions for
pedicy-makers o &t upon when designing Fulure policy inktatives. By attending w
podicy divectionality. policy coherence. and consistency, supporting careful use of
different intermediary tvpes, and using experimentation & a mechanism for mele-
sive, open, and reflexive mmovation, se seck o provide policy-makers with the
oy o dyive sostnpable rapsformations.
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Chapter 12 )]
Healthy Cities: Transitioning to Polycentric
Cities Can Enhance Population Health

Mana] Chandrabose, Nyvssa Hadgrafe, Neville Dwen, and Takemi Sugivama

Abstract Cities around the world are recognizing the veed for Innovative selutions
i address the growing chronic disease burden in the context of urban popalation
groowih, In this chapier, we propose tunsitsoning from monoceniree o polycenine
city models as o selutkon o this contemporary challenge, particularly in the contexn
of Australia. Such ransitions will being fundamental changes w the way people
miowve across the cily! from car dependency 1o active mobility. Essential feaures of
the podveentree city For enhancing popalation health include improving sealkability
and makeabilivy, reducing deiveahility, promeoting public transpoit wse, and integrat-
ing grecmspaces. We discuss the impostance of sonse key aspects of wban planning
and public-health research for providing a strong evidence base o guide the imple-
micntation of the polyeemiric ransition, incheding dentifving specific tresfnlds for
planning attribaies that are optimal for popalation health and enderstinding come-
miunity peeferences for attrbuies of polvoentne wrbad forms,

Keywords Urbanisation - City planning - Popolation bealih - Travel behayvioes -
Active living

12.1 Introduction

From the beginning of the industrial eea to the present, city-planning sirategies have
bzein instnemental in shaping humman health. For imstance, during the indusinal era,
health threats such as the spread of waterhoome discases were adidressed by
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COBSITECIing sewerage systema. and the implementation of zoning laws helped w
reduce exposure o factery amoke, The growing burden of clronie diseases s
antther significamt public health challenge that can be addressed by twenty-frst-
century eity plinmers. Since the mid-teentieth centwry, Australia and nsapy other
coumries have coeated sprawling cities 1o sccpmmodate thewr growing populations,
This has been accompanied by the expansion of road setworks, incleding the con-
atmaction of highwavs, that prievitize car-based wansportatbon. This inposed seli-
wisce on cars s contributed W the development of sedentary and obesegenic
lifestyles that imcecase the risk of chronic discase. Te counteract this impact, it is
essential that bealth is considered as an imegral part of planming sicategies, rather
than an afterthought.

This chapter begins by describing the Link between city planning and health, with
a Focos on city planning’s capacity o infleence people's travel behaviors, which
coutribute o the growing burden of chronic diseases. It considers. the rapid popala-
tion groaih in Australian eities as a critical background 1asue with s gnificant impli-
catbons for public health and eutlines the planning steategies o mansge iU We then
discass some of the key evidence and public-health inatiatives, which can provide a
fousdatian for transitioning towards polycentnic city models as a mission-ogenied
scdution to enhonce population health b the context of urban growtls.

12.2 The Burden of Chronic Dbseases in Australia

Auswralia 15 expericncing @n icreasing barden of chronie disease. ln 2007-201H,
neasly half 447%) of the Austalian population bad ore or more cheenic diseases, an
increase Fromm 425 in 200072008 { Australian Instibote of Health and Weltare 20215,
The most common chronic diseases in Auwsiralin ave heart disease, siroke. wwpe 2
dighetes, kidmey diceases, and some cancers, which wegether are responsible for a
large proportion of illnesses, poorer quality of life, dizability. and premature death
i Avstralian Lestitute of Health and Welfare 20215, People living with chronic dis-
cases are alzo more valerablie to communicable diseases, such as OOVID- 1%, and
al a higher nisk of complications {Geng et al. 202 1 The cconomic burden of chronric
disease in Auostraliz is also substantial, with an estimated cost of moee than 5100
ballion during 200T-X1E, This inchedes direct costs such as hospital expenditure,
s well as indirect costs such as lest prodsctivity { Australian Instiowie of Health and
Wielfare 2021,

To redisce the chronic disease burden, prevention strafegics should address the
conributing behavipral nsk factors, including physical inasctivity, poor dien, and
tobacco smoking. Traditonal approaches 1o modify these sk factors have oflen
i ved motivation-based interventions, such as providing incentives o encowrage
individuals 1o adope healihier behaviors. However, achieving bong-teem behavior
change remaing & challenge (Marcws et ol 20065 This §5 especially relevant s the
context of profmoting physical sctivity, because, pambcularly in Awsetralin. msany
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people live in areas that do nor suppoet sctive living. o soch contexis, motivation
elone may oot be sufficient o endure sustainable healthy behaviogs,

Criven the challenge of promoting healthy, physically active lifesrvbes, there is
increasing recognition of the peed o sarget the social, physical, and eciopomic con-
ditbons 0 which people live—kmown a5 the social determisants of health, Such
“upstream”, pon-medical factors are considercd 1o be the underlying causes of poor
health { Australian Govemment Depanment of Health 20210, To redece the basden
of chronic diseases, addressing their causes by engaging pon-medical seciors is of
prArEmOUnt impostance.

12.3  City Planning as a Determinant of Health

Oz of the key non-vedical sectors relevan o public health 5 ciny plannisg. I
shapes the form and fubction of the built environment. which infleences how people
mowve {being either physically actve or sedeatary) for their daily routines such as
commuting and shopping. I s well-kown that physically sctive travel belaviors
such as walking and cveling have nomerouws lbealth bepehits {Riiser e ab, 20085,
whereas sedentary travel (prolonged car use) is o risk factor for chronic diseases
(Sngivama et ab 20200, Since individoals' mwavel behaviors are regular and main-
taimed over time, decisions made by city plensers in designing oeighboushosd-bailt
envirsnments can have important camifications for their health, I is thas important
for unvderstand ooy planning-related suribules can affect residenia’ travel behavioes,
Such knowledge can inform the development of upatream prevention stnsegies tsar
can reduce chromic disease risk at o populaton level.

I the ciiy-planning lierature, the fundamental buile-cmyvironmental chasacterns-
tics of urban forms relevane to travel behaviors are defined as the 30 “densigy”,
“diversity™, and “design” {Cervero and Kockelman 19975 “Density™ refers 1o the
population and residential densities of an area; higher densities can facilitae move
investiment i creating infrastructuees and local destinations (such as shops ansd ser-
vices | that can be condscave to active travel. An prea's diversity bs determined by
hiowy dafferent types of Land uase {ie. residential, commercial, recreational, and indus-
trial) are distrabuted within the area. The design features of an area typically refer o
atreet design, mcluding the conmectivity of streets within an area for supponiing
iipect feasier) trips o bocal destinations asd availlability of pedestrian amd cyvclist-
supporiive infrastrucieres (Auch as foofpaths and hike lanes).

Figure 12,1 tlustrmtes an archetypal comparizon between two types of urban
areas. feaunng different levels of densavy, diversity, and design characteristics.,
Compact neighbourloods (a) are characterised by higher densities, more diverse
land wses, and beiter sireet conpectivity. In contrast, dispersed neighbourhoods ()
have loer densities, predominantly single land use. ond less well-connected streets,
Eagy aceess 1o varions types of destinations. such as public transpart stops, petail
shoges. services, and recreational Facilities, muokes conpact neighbosrhoods mose
weallabde, that 1=, easier for residests 1o eogage i active wavel. In condrast, residents
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Fig. EX1 rchetvpal companemn of i) comipact and (b dispersed urbsan areas. o Soarce: Authors|

of a dispersed meighbourhood would depend largely on cass for their day-to-
clay kavel.

Many empirical studies over the past two decades bave examined the relation-
ships berween aspects of urban forms and sk factors of chionie diseases. such as
abizsity and by penension. A systemabic review of 3 longiwdinal sndies published
in 2009 found strong evidence thar Bving in walkable peighbourboods can be poo-
tective against the development of chrone discases (Chandrabose et al, 2009k
These findings were further supported by & recent sysiematie review of Australian
studies [Hadgrafi et al. 2022}

12.4 Health Implications of Urban Population Growth:
A Challenge for Anstralian Cities

Urbanisation 15 & global issue: by 50, neardy 705 of the woeld's population will
liwz dn cities, compared o 36% i J0EE (Usited Nations 2009, The Ausiralian pop-
ulEion kas been growing at a rapid rate since the beginning of the millennmo, and
nearly % of twe populiatin curmently live in wban areas. Oversess mignaon las
ke the key driver of the rapid wrban population growih in Austealia, which had a
aliglat pause duging the OOYID pamdemic. bul has already reswmed and is expected
to accelerate {Australizn Bureau of Stagistics 2022b), Governments, policyimakers,
ansd city planners now need wo make strategie decizions in order 10 manage the noeds
of growing wban populations sech as providing basic services, infrastucture. and
housing,

The two fundamental and contrasting planning approaches to accommodate pop-
ulstion growth are sprawling and densification. Sprawling is the process of

) . »
ABNIASIA.ORG
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expanding ciey boundaries invo previously undeveloped greenfield lands. which cre-
wley lovwe-denaity, single-wee, residential developments on the owtskins. In contrast,
densification iovelves accommodating the population in exising urban aneas via
miclium- o high-density infll housing amd encouraging mixed-use develspment,
As shown earlier, sprawling would lesd to the development of moe dispessed
neighbourboods, whersas densifcation would add more compact neighboerbionds
within a city.

It hars been demonstrated that living in sprawling, car-dependent neighbowrhoods
can have a range of detnmental impacts on health., In such areas, acoess to essential
services and job opporunities can be highly lmiced, and public ransportaton is
infrequent or pon-existent, In o recemt stwdy wsing Victorian Houschold Travel
Survey data, those living 20 km away from major city centres reponed, on average,
apending very Litike fime in active travel {bess than 10 min'day | but longer dierations
i than an hour per day) sitting in cars (Chandrabose ei o, 2023, This is of
cokcemn becanse prolonged sedentary wavel and low levels of active travel both
comtribwte v the visk of desveloping chironic diseases, Moreover, g bongitading] soudy
conducted in Adelabde Found that those living in sprawling areas (20 km or mose
frons the cily centne) increased their waist circumference &t a faster cate than those
living closer to the city (Sugivama et al, 2016).

Usbian densification lus the poential o enhance residents’ health, provided it is
implemented effectively. Becent longitudinal research has-found that densifying
existing neighbourhoods was associated with iscrcased physical-activity levels and
reduced obesity msk (Chandrabose et al. 20090, X210 Bensifvang urban ameas,
wrhicl can bring more bocal destinations toserve residents, is lkely w facilitate nesi-
dents' active ravel and therefore reduce reliance on cars. Thus, it can be o healtl-
enhancing planning strategy by response o wrban population growth, However,
rescarch has alep found that densification has some adverse health effecis. For
instance, an increased sk of hyperension was wdentified among those residing in
densifying areas (Chandsabose et al. 20090} Overcrowding and waffic congestion
(5 wanspodt enfrastructures se inefficient) in higher-densily aness can generate
pcdse and air pollution, which can elevate psychologieal and physiological siress,
resubting in o greater nsk of cardiovascalar asd respiratory discases (Gikes-Corti
et al. 20023, Also, compact netghbourhoods typically have a higher concenteation of
retail establishments, veeluding those with poteatial negative health impact, ssch as
fast-foonl owtlets, that make it casier 10 access unhealthy food. Moseover, some den-
sification initkatives can reduce the amount of wban green spaces (Newton et al,
20220, o the dettment of local reswdents” lealth { Van den Bosch and Sang X017

This evidence highlights the need to develsp city-planiing strategies that prioTi-
tse lumean health as o key element. As Ausiralia’s major cities contimse W grow
steadily in terms of population siee, i i more important thaa ever to identify opi-
mial planning strabegies that can suppoet healthier living for urban residents.
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12.5 Transition from Monocentric to Polycentric Cities
to Enhance Population Health

The spatial structwre of Avstralian cities provides some chees as 1o why popualation
arowih poses a maper challenges in addressing health-related issuses in an effective
am! sustainable manner, Figure 1222 shows the population density of Statistical
Area Level 2 units (SA2s; equivalent w suburbs) by their distance from te central
bisieess district (CBDY for the five largest cilies: Sydsey, Melboume, Brishane,
Perth, amd Adelade. This clearly demonstrates that Awstralia’s majpor cities are
mioaceeniric. There are soane higher-density suburbs within 5-010 kin of the CBD=
in Sydney and Melbourne. However, it is notewortly that these cities predominantly
bave bower-density seburbs about 20-30 kmoaway from their respective CBDs
Employment opportunities, typically lecated in high-density areas. are far from
where most people live. Such a monocentre wrban structure without sufficient pub-
lie transport reinforees car deperdency) this s evident from recent census dara,
which repors that about 85% of the Australian working population who comrmisted
o the censs day weed o car to ravel o eork (Australian Burean of Statistes 202205,

If Australian cities continue o remuin mosocemric and spread borzontally, the
future coubd presens an escalaied burden of chrenic diseases. Densifving a single
CBD and s iner-ring suburbs s unlikely o scoommodate the projeced popals-
tion geowih and does not improve the situation For those ssho lve in the middie and
cifer suburbs. A polycentric city—where maltiple sub-centres of enplovinent, cco-
noimiac, arsd social actvity with sureeanding residential areas exist throwghowt the
metropolitan region—osild provide 4 misston-ogiented solution 1o this predica-
ment o this arrangement, there would be mose people residing closer 1o work-
places and retal areas, making it convendent for thean o wse active travel modes and
reduce their relbance on cars.
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The asprration of home ownership—specifically. oomning a detached bowse o a
sufficiently sixed plod of lund—is the “Great Australian Dream. This has contrib-
uted 1o the poditical and social acceprance of per-ughan, low=density restdential
develspmen & the solution (6 Austealia’™s growing urban population. It iz also a
mindel that has been steongly reinforced by the propeny-developoeat industry,
which has undertaken significant Lind banking of rucal propenty, awaiting opposis-
nities for rezoning 0 broadacre resdential subdivisions. However, these i a grow-
ing recognition that this monocentric urban mode] 15 inadegquate o address the
interrelated challenges of chironic disease burden and cwironmental sustainability
an the context of rapid growth in urban populitions,

The polveentic city mode] 5 not pew—such cities (e.g. Londen, Amsierdam,
wind Tokyoed already exist in many European and Asian countries. Awsiralia’s major
citics have also staned to understand the potentizl of such a modiel, with the Greater
Svdney Conomissbon aiming o create three "CBDs” i Sydney over the nexi
Al years (Gireater Sydisey Comanisgion 20018y Similarly, the Yictogian goyvemment
has developed i owin strategy, “Plan Melbouwrne 200720507, which seeks w pro-
mite polycentrie areas - Melbourne {Victora State Government 200 75 However,
the benefits of polyeentric cities have been considered mainly [rom a perspective of
envirsnmental sestainabilivy and productivity, Having siseng evidence that polycen-
tric urban forms can also help o sddiess the groswing chronic-disease burden can be
a competling element in suppoming the transition wwands polvceninie cities o
Adistralia. IEis important 0 noce that there is strong aineriia W maintain the statis gquo
in plasnning (Newton ef al. 20220 To disrup this planning imeriio, it is essential w
build & visdon amd roadnep thivt are grounded e public-health evidence and
emthraced by those who are involved in city planning. Creating such a vision and
identifying key advocates who can promote it scross all levels of government is
likely 1o be crucial to mobalising stakeholbders and divving positive change. The fob-
lowing section peesents evidence that can suppon the realisation of this vision.

1.6 Policv-Relevant Health Evidence Supporting
Transitioning to Polycentric Cities

Drevelopment of polycentric urban forms evpically reguires o wop-down approach
driven by a politcal climate for change. It reguires concerted efforts Toom maltple
sectors, including planning. transpon, comanerce, eovisonment, education, spops!
recteation, sl healtheare, along with their sustamed commitment. Urban planning
and pablic ealth reseasch can support this process by generating new and support-
ive evidenee that adds momentum e the wansition to polycentoe city models and
cffers gukdance for optimal planning amd implementation.

For examgle, research can identify speciic thresholds for urban-growih-relawed
envirenmental auvibuies, such as local population density and residential poodiminy
i the CHD. where health benefits are observed. Such thresholds could be used w
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inform guidelines reparding 1anget density and size of sub-centres. Much of the
existing research has oversimplified such relationships by investiguting lisear agso-
ciations, which do pot provide any information on theesholds of density amd city
sizes above (or belew) which chronic disease sk increases. Further resewrcly teat
explores the non-lisear sssociaftons of such emvionmental atribetes with healtls-
related beluviors and oulcomes, s shown in Fig. 123 (hypothetical examplesy,
could previde more helpful and poley-relevant evidence 1o assist planners inomoy-
ing towards polycentic ciry models

The process of developing polycentiic cities will take time, Incremental sieps
need o be faken o suppon o graduil shift feom monocentne o polyvoentne urban
forms, & potential intermediate stage is the “20-nunute neighbourbood”. which 15
ooy widcly recognised as a funere direction in planming-policy documenis {Vicionia
State Government 2001 7). This policy directive can be used as a springboard to make
& transition to polyoentric cites. Howewver, there s also resistance to the idea of
A-minute neighbourhoods. Some people simply prefer o have suburban lifestybes
with car-based mobility, these preferences support dand are supported by the real-
estabe markel which favowrs peri-urban residential develogments. Evaluating the
hzalth impact of implementing compact neighbourhoods would be an important
step for fusher convincing stakehalders i city plonning and otser government sec-
fois of the merits of this approach.

Itis also importent e urderstand the level of public suppon for different aspects
of polyeeniric urbran foems in Auwsiralia, as his will be an important factor underpin-
ning successiul implememation. Bescarch can help by wdentifying community per-
ceptions and prefercnces for different urban-design scenigios within polyceninc
models. For example. chodce experiments can be corried oul bo assess commaniny
prefercmces Tor differem wrban design typolegies tha include different ways of
arranging respdentinl areas. commercial areas, and greenspaces. This can help
identify those aspects of polyeendric citkes that may be more or less lkely o receive
public support. In this context. providing relevant infosmation and engaging
pppropriste community consultations of diferent kinds = important. Legitimate
coreems and potential uninterded consegeences can be identified, and as the ben-
ehits of innevations become appasent, people will be moe willing 1o sdapt their

Cheonic dissase rick Chianie diisess risk

Distamce from CBD Poputiation density

Fig: 12.3 Hypothetical pon-linear associatons af lecal popalsicom dessity and distance i the
centmil busirrzss distrct | CEDV wath chronic disease nsk. { Source: Sathors)
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wavs of living. Motably, & recemt survey conducted i Sydney and Melbowme has
revealed a significant shift in houschold preferences wowards living n meediem-
density rousing close to public wansport, W tse poind wheee it now equates with
living in a detached howse b o cas-dependent subush (Mewton et al. 20171 Evidence
of public support for higher-density planning mexdels may also provide decision-
makers with the rationale and endossement to resiricl monocenirie developiments,
ldeatifving featres of polyceniric urban strategies that both promote health and
have strong public suppon can be informative for planners.

T ernpincally confiem the health benefits of polvcentie cities (GVer momocen-
iric cities), research needs W devebop indicators of pelycentncicy, There sppear o e
diverse instruments for meaxsuring the level of polveeniricity (Natalia and Heingichs
20200 for exampde, il can be assessed as the spatal distribution of sub-centres,
which are often defined vsing empleyment density. A simple-to-use indicator of
poldycentricity could help public-healih researchers o examine how the level of
polyeentricity can be relaved 1o health behaviogs and osteomes of interest. This can
provide compelling policy-rebevint evidence amd can be emploved to wnderpin and
gudde initiatives wewards pelyoentric city transitions.

Intemational comparauive studics i which moenocentric and polycentne cities
are compared n terms of fesidents” behaviors and bealth swtcomes can be also
informeative for decision-makers. A strong condrast between Acsiralian caties and
Acian of Burepean cities in their bebavior patterns due to different urban stactunes
iy hielp city leaders in Avstralia to mealise that their cities are far behind and need
peoactive and sustained effons b catch wp.

12.7 Enhancing Health Through Sub-Centre Design
in Polycentric Cities

Polycentricily is 4 city-scale phenomenon, wnd the transition o polyeentric urban
forms can be a challenging task doe vy the pecessary irvolvement of many drake-
heddery, who are likely to have competing mierests. However, schieving polyveentic
urban forms may not always reguine a top-down approach ai the citv-wide macro
scale. Urban desi gn approsches ot the meso (e, peighbourhoods and local subarbs)
annd mikcro (e, blocks and strects) scales can be cmploved to establish distine sul-
centres graduslly, which cambe considered as a complensentury Bsiom-up approach.
It is important to oote that theee s already a solid evidensce base on the health
impacts of neighbourhood-scale built-environment design that can be used 10 guide
thiz approach. Based on the existing knowledge in this args, we recommend five
hiealth-rebated envirenmental features that should be considered in identifying and
develeping futare sub-centres in polyoenine citics: improving watkability, impeoy-
ing hikeability, reducing driveabality, promoting public tansport, and inegrating
greenspaces (Fig: 1240
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12.7.1  Improving Walkability

Wialkahility i= the most fundamental concept linking urban forms and travel behay-
iogs [Cervero and Kockelman V90T i should be a key featare of sub-centres. The
concept of walkobility is essentially a combination of the 3Ds (density, diversiny,
asdd designg. The synergy of these 30s would yield several health benebis. To
improve walkabilicy, it is reconmmended that the local areas have medivm to highe
residential densities (mostly with townhowses and mid-sise apanments), scoomge-
nied by diverse lamd uses ad well-desigmed streets, & diverse mix of Lnd uses inan
arca helps o ensure thit residents have convenient access to essential services and
amenities. Sucl services must inclode retail stoees, health facilities, sclwols, child-
care, and places for social interaction such as libraries, Having such destinations
within shon distances is ciucial for promoting self-sufficient, walkable communi-
tics. This can positively inflecnce residents” health not enly by encouraging walking
bur also by fostering a sense of community and belonging, which can contribuie (o
betier mental bealth and well-being. Well-designed pedestsian infrastructure 15
apother key aspoct of walkability. Features such as wider footpaths. more fregoent
pedestran crossings, and tmee canogies along streets can provide a safer and mose
secessible and aesthetically pleasing experience for pedestrians. It is impaortant o
cisure that such pedestian infrastructunes. oe supporiive for everyone, including
children. odder adulis, and thoze with limied abalities o walk.
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12.7.2  Improving Bikeability

Cyveling is an uirdensed mesde of ransporiatien in Auwstealian catkes, with beass than
2% of all rigs being andertaken by Boycle, Since it is possible o travel bonger dis-
tamces by eveling than by walking, improved kikeability between sub-centres and
the CBDr coubd be an important featune of a polycentric city. To improve bikeability,
it is creaal o build bike paths thist are separated from metor traffic, as safety con-
cerns are & major deterrent for bicyele wse (Castaion asd Ribeino 202 1), Other sup-
portive infrasrectures, such as providing secuned parking at workplaces and public
transpot hahbs, and other end-of-trig facilities (e.o- showers and lockers), may also
assist with greater uptake of cycling. Additienally. citywade schemes for bicycle
sharing {incleding e-bikes) could also encournge more people to choose cyeling as
& means of Lransportatiion.

12.7.3  Reducing Driveability

Previous research has demonsimited that the socie-demographic and covirommental
determinants thal underlie car use and active ravel are distinet from one ansther
(Chandrabese e al. 20230, This implies that. even if cities implement sivategics o
improve walkahility and bikeability, cor wse will ot necessanly be reduced withour
furtler worions to reduce the drivability of areas (den Braver et al. 2020}, Exampbes
of siech measwres include redocing the speed limit for cars, limitng car parking. and
implementing car-free sorects. Prioritsing such initiagives oould kelp Aosiralian cii-
ies o reduce car use and promote active modes of transportation. 1613 worth neting
thiat somne of the corent trends wwards bow-carbon mobility, such ag electric cax
andd ride-sharing services, have the potential to redoce air polluticn. thus conribut-
ing iy inpproved health sutcomes. However, they will not diminish the affects of
sedentasy ravel, as sitting for prolonged pervods can still be detrimental to health,

1274  Promoting Public Transpori

The monoceniree city masdel has the disadvansage of reguiring lenger car commutes
10 access emplovment, particulardy for those living in peri-urban arcas that ane
located ot a considerable distance from radial rail-transpoa networks. A key advan-
tage of the polveenirie city model is ihat it would bring people closer o employ-
mient opportusities. However, to roaxiomi se the benefit, it is important that sub-centres
hawe easy decess 1o public transporiation. Using public transportition instead of
cars can offer significant healih bemsefits fo individuals because wsing public frans-
poet typically requires individuals o walk before and after the ride, which can con-
tribute to the recormmended ameunt of daily physical activity, Decreasing the
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number of vehicles on the road. which reduces greenhouse-gas and ae-pollutant
ehtigsions, can also belp o bower the sk of resparatey and cardiovascular diseases.

12,75  [Integrating Greenspaces

The health bevefits of acoess to grecnspaces are well established. They provide no
oy o setting For physical activity but also oppomunities o connect with nature,
facilitate social interactions, and offer cognitive restoration, thes contrbiting o
smproved plyvsical and mental healih (Sugivama e al 2008). Additionally, integrat-
ing secess o greenspaces i neighbourbeods can assist in enhancing bisdiversiny,
improving air qualicy, and mitgating the whan heat-tsland effect, all of which can
have positive impacts on buman bealth, However, the development of polycentnic
citics invalves densification of sub-centres, using strategies sach as infill devebop-
miend, whicl can lead wa decrease in the quantity of greenspaces (Haaland and van
den Bosch 200 5). For the polycentric city 1o be more effective in promaoting popula-
tion healtl, it s impomant @ retain public sreenspeces, “MNatare-hased solutbons”
bave become an icreasingly popular strafegy o address the challenges that are
secelerating in the context of growing urban populations (Frantzeskaks et al. 2020).
This vodves both tradifiong] and innevative approaches, such as planting trees
along strects, establishing community gardens. and integrating grecnery mio build-
ings” roofiops and walls. Additionally. greenbelts, which can be used 1o demarcaie
urban boundaries, are known to curb urban sprawl (Pounshensn and Jaeger 20223,
Such green infrastructere can be integraced into the design of new sub-contnes.

128  Conclusion

This chapter has presented the wansition from monocenirie o pelyeentic urban
Formes as a vision and vehicle for enhascing population health in the context of
urban population groswth. The need for sech ransitions is being recognised i policy
documents as & futwre direction for Australion cities. However, the carrent debate on
polycentric cities Facks the perspective of population health, We have presented evi-
dence derived from public kealth this con inform urban design and planning policies
towvinnds achicving bealthy cities, which can also be used o propel the ransition o
podycentnic urban forms, However, Tor such evidence o be applied 1o the city-
planning decision-making process, sobast coordination berwecn the heabth sector
wnd many other sectors is necded, Cumently, Awsralia lacks governance mecha-
nismis or formal strectures that enable such coordination {Breadon et al. 20235 This
1% 0 stuctural borrer that e difficelt w overcome by the good intentions of the
health sector alone. [nstimational seform, which cocates a new way of developing
planning policies, will be needed. Since it will take time w implement such reform,
collaborstion between sescarchers, practiioness, policvmakers, and commamity
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QEOLPS [ oan Enportant avenise o make progress. ldentifving grassroots advocates
wind chompions capable of influcneing political decisien-makers s also ciucial w
facilitate successful implementation of polycentric-city developnvent initiatives,
Sharing information, sctivities, capacities, and resources among these stkeheslders
can help them o make this vision mee focused, o undesstand differences between
them, and o boild trust. Capacity-huibding and professional development in this
interdisciplinary fickd are also pesded for improved cooedination between the sec-
fors. We emphaszise that the symergy between the bealth and planning sectors, af
varsows lewels, will play a pivoal mole i deiving the successful wransition (o mone
sustainable polveenirie urban forms, which can be beneficial for enhancing popula-
tion health:
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