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Sustainability	and	
ci#es…..	
	
‘Decoupling	footprint	
from	liveability’	



State Sustainability Strategy 

Se$lements	



80%	less 
CO2 by 
2050		

to	avert	
climate	
disaster	

The	challenge….	
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It	seems	too	hard,	but	maybe	not….ci#es	to	the	rescue	
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Turning	point	
in	world	
history….	
GHG		
going		
DOWN,		
Wealth		
going		
UP	
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How	is	it	happening?	
1.	Investment	in	renewables	

overtakes	fossil	fuels	-	for	power		

Well	before	government	signed	up	



Power	investment	2:1	Renewables	to	
Coal	and	Gas.		





		

‘Coal	is	needed	for	humanity	to	reduce	
poverty…windfarms	are	ugly	and	cause	health	
problems…’	Tony	AbboT,	June,	2015	
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Solar	takes	off….	





Every time the world’s solar power 
doubles the cost of panels falls 26 

per cent 

Source BNEF!



Australia tried to stop solar but 
households in cities took over… 



How	is	it	happening?	
2.	Our	ciBes	are	rapidly	adop#ng	

the	new	technology		

Also	with	or	without	government…	
by	
	

DISRUPTIVE	INNOVATIONS	



New understanding of innovation… 
DISRUPTIVE INNOVATION 

•  Came from Clayton Christensen at Harvard.  
•  Adoption of innovation comes from demand, 

often before it was cheaper than mainstream 
options. But it ‘felt cheaper’…it performed for 
them. 

•  Eg 3.5 inch discs cf 5.5 inch discs…..Laptops 
•  Mainstream finds it hard to see innovation as 

they are looking at supply price…so they 
ignore it. The ‘Kodak effect’- stranded assets. 



The	6th	wave	–	the	Green	Economy	–	Smart	and	Sustainable	Ci#es	



Disrup#ve	innova#ons	and	21st	
century	ci#es….	

1.  Solar	and	baTery	storage.		
2.  Light	rail	and	urban	villages.	
3.  Modular	construc#on.	
4.  Biophilic	urbanism.		



Disrup#ve	innova#ons	and	ci#es….	

1.  Solar	and	baTery	storage.		



Solar	on	Australian	homes	

+1.5 million solar installations in 7 years. !
!



Solar	power	(PV)	
	
25% of Perth homes  
550 MW in 4 years… 
Largest power staBon in WA 
 
70% by 2025 
‘It is inevitable…’  
Minister for Energy. 
 

Coal assets stranded.	
	
	



Despite	this	clear	demand….	

•  No	mainstream	developer	or	project	home	
provider	is	pubng	PV	in	as	a	standard	facility.	

•  S#ll	expanding	homes	on	the	fringe.	
•  	Will	new	non-solar	car-dependent	homes	
become	stranded	assets?		



JOSH’S	HOUSE	
Showcasing	how	to	build	cheaply	and	sustainably…	
Through	urban	regenraBon. 




Summer	Temperatures	
No	air	con	but	always	cool	in	summer…				



JOSH’S	HOUSE

It’s	carbon	posi#ve!	

PV	Offsets	



JOSHSHOUSE.COM.AU	

All	designs	on	web.		
40	million	hits…	
	
Next:			
BaTeries	for	storage,		
then	electric	vehicle…	

Research	now	on	urban	precincts	



Li ion Battery prices falling at same 
rate as PV through mass production 

Source: BNEF!



The	holy	grail	arrives	



Load	defec#on	scenarios:		
solar	with	and	without	and	baTeries	

45% load defection! 97% load defection!



Why	the	grid	is	just	as	important	but	
will	change…	

•  Ci#es	share	through	skills	and	mutual	
dependence…	

•  Just	as	its	hard	to	be	self	sufficient	in	food,	
water,	waste	management,	health,	educa#on	
and	community	supports…	

•  Grids	will	enable	us	to	have	two	way	flows	of	
power,	micro-grid	management,	network	
resilience….	
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Tesla	

Honda	Zero	Carbon	Home	



Electric	cars	are	part	of	the	story	–	
its	all	about	baTeries	

Source: 
BNEF!



Where	does	
most	Lithium	
come	from?	

	
Will	there	be	a	

Li	cartel?		
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WGV	Solar-storage.	ARENA.		
‘Ci#zen	U#li#es’	



Blockchain	Applica#ons	



Blockchain	and	technology	eras	

Power	Ledger	Pty	
Ltd	



Ci#zen	U#li#es	

•  Ci#zens	can	sell	their	surplus	electricity	to	
each	other,	through	‘land	#tle	manager’	or	
‘local	energy	manager’…	

•  The	grid	becomes	a	trading	plaporm	for	
marketplace	using	the	internet.	

•  As	more	renewable	capacity	is	installed	there	
will	be	increased	grid	u#liza#on,	not	less.	

•  Generators	can	become	asset	owners	and	
partners	of	distributed	energy.	
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White	Gum	Valley	–	not	just	a	zero	carbon	
innova#ve	precinct	

LandCorp	project	
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WGV	Overview	–	One	Planet	Living	Na#onal	Cer#fica#on		

47	

•  Waste	minimisa#on	strategy,	including	
reuse	of	materials	during	civil	works		

•  Precinct	non-drinking	water	scheme	
(community	bore)	

•  Pre-development	tree	canopy	targets	
(30%)		

•  Landscaping	integrated	with	CoF	
Green	Plan		

•  Stormwater	sump	rehabilita#on		
•  Affordable	housing	included		
•  Energy	and	water	efficiency	ini#a#ves	

embedded	in	Design	Guidelines	(for	
single	lot	product)	

•  Performance	targets	set	in	EOI’s	for	
apartments		

•  Rebate	package	for	PV	upgrade,	
plumbed	rainwater	water	tank	and	
advanced	shade	tree		

•  Resident	engagement	program	to	
support	sustainable	lifestyles		
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WGV	Overview	–	Energy	&	Water	Use	Modelling				

48	

•  60%	less	grid	energy	compared	to	a	typical	Perth	
development	

	
•  70%	less	mains	water	compared	to	the	Perth	

metropolitan	average	

•  Residents	in	the	single-lot	homes	will	save	up	to	
$1,000	in	power	and	$200	in	water	bills	compared	
to	the	Perth	average	with	3kW	PV	upgrade	and	
plumbed	rainwater	tank	covered	by	a	
‘Sustainability	Rebate	Scheme’	



WGV	and	liveability….	
-	ar#sts	social	housing	project	

-	community	water	and	energy	system		
-	community	spaces	for	open	space	and	art	
-	no	NIMBY	just	‘we	want	to	move	there’		

49	LandCorp	project	



Integrated	energy/water/waste	with	
smart	metering…	

•  For	end	of	grid	stand-alone	systems	
•  For	remote	seTlements	
•  Increasingly	for	parts	of	ci#es….eg	Perth	
airport.		



Australia’s	first	commercial	diesel	
displacement	solar	plant	starts	opera#on,	
Rio’s	Weipa	mine.		







Disrup#ve	innova#ons	and	ci#es….	

1.  Solar	and	baTery	storage.		
2.  Light	rail	and	urban	villages.	
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New	era	
emerging…	

The	third	in	a	trilogy….	



First	step	-	the	war	
begins…1989	
1.	Defining	automobile	
dependence	in	data.		
2.	Showing	how	we	
must	‘reorient	
transport	priori#es	and	
reurbanize	our	ci#es’	



The	reac#on…in	1989	
‘NK	have	wriTen	a	troubling	paper.	Their	
distor#ons	are	not	innocent,	because	the	
uninformed	may	use	them	as	ammuni#on	to	
support	expensive	plans	for	a	central-city	
revitaliza#on	and	rail-transit	projects	or	stringent	
land	use	controls	in	a	fu#le	aTempt	to	enforce	
urban	compactness.	Perhaps	NK	would	be	well	
advised	to	seek	another	planet,	preferably	
unpopulated,	where	they	can	build	their	compact	
ci#es	from	scratch	with	solar-powered	transit.’	
	
Gordon	and	Richardson	JAPA,	1989	



Some	ci#es	are	
star#ng…	

	
Global	Ci#es	

Database	on	100	
ci#es….	

	

Second	step	-	starBng	to	win	some	ba$les,	1999	



Signs	of	hope	with	transport	over	
decades….	
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But	we	did	not	think	the	end	of	the	
war	was	nigh…	

Third	step	-		
the	empire	
begins	to	
collapse,	2015		

Peak	car	begins	in	every	developed	city	



THE USA IS	DRIVING	LESS	



Australian	city	car	use	peaked	the	
same	year…	



VKT	per	Vehicle	fell	off	a	cliff….	
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What	traffic	modelers	are	saying….	



The	causes	of	peak	car…	

1.  Peak	density	decline…ci#es	are	coming	back	
in.		

2.  Cultural	change….especially	with	the	
Millenials	

3.  Travel	#me	benefits	now	moving	from	cars	to	
rail….ci#es	are	hibng	the	Marcheb	wall.		

4.  Urban	space	efficiencies	in	the	knowledge	
economy….people	need	face-to-face	aver	all.	



1.	Peak	density	decline	



39.1%

35.4%

30.2%
28.3% 29.2% 29.4%

0.0%

5.0%

10.0%

15.0%

20.0%

25.0%

30.0%

35.0%

40.0%

45.0%

1960% 1970% 1980% 1990% 1995% 2005%

U
rb
an

%D
en

si
ty
%(p

er
so
ns
%p
er
%h
a)
%

Urban%Density%Trend%in%23%Ci@es%in%the%USA,%Australia,%
Canada%and%Europe,%1960G2005%



Australian	ci#es	coming	back	in….	



Figure	9.5.1	Transport	and	density	shape	the	city’s	fuel	consump#on	



2.	Car	Culture	is	changing	
Car use by age group






‘Cars	are	so	yesterday:	young	and	
rich	leave	guzzlers	behind’		

From	2001	to	2009,	car	
use	by	16	to	34	year	
olds	decreased	from	
10,300	miles	to	7900	
miles	per	capita	–	a	
drop	of	23	per	cent.	

	

“ 
Public transit 100% 
Biking 122%, and  
Walking by 37% 
BUT MOSTLY CITIES ARE 
COMING BACK IN….. 
 



3.	Travel	#me	benefits	moving	away	
from	cars…	



	Rail	outstripping	traffic	speeds…	
COMPARATIVE+SPEEDS+IN+GLOBAL+CITIES 1960 1970 1980 1990 1995 2005
Ratio+of+overall+public+transport+system+speed+to+road+speed
American)cities 0.46 0.48 0.55 0.50 0.55 0.54
Canadian)cities 0.54 0.54 0.52 0.58 0.56 0.55
Australian)cities 0.56 0.56 0.63 0.64 0.75 0.75
European)cities 0.72 0.70 0.82 0.91 0.81 0.90
Asian)cities > 0.77 0.84 0.79 0.86 0.86
Global+average+for+all+cities 0.55 0.58 0.66 0.66 0.71 0.70

Ratio+of+metro/suburban+rail+speed+to+road+speed
American)cities > 0.93 0.99 0.89 0.96 0.95
Canadian)cities > > 0.73 0.92 0.85 0.89
Australian)cities 0.72 0.68 0.89 0.81 1.06 1.08
European)cities 1.07 0.80 1.22 1.25 1.15 1.28
Asian)cities > 1.40 1.53 1.60 1.54 1.52
Global+average+for+all+cities 0.88 1.05 1.07 1.11 1.12 1.13



Public	transport	–	especially	rail	–	is	
now	booming	everywhere	
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Global	growth	now	in	rail	…	

•  82	Chinese	ci#es	building	metros	and	high	
speed	rail	between	ci#es	Shanghai	8m	passengers/day	

•  51	Indian	ci#es	building	metros	Any	city	over	1m.	
•  Middle	east	ci#es	building	rail	for	first	#me	

Public Transport 

Private 
Vehicles 

Bicycles 



America	goes	for	rail….esp	LRT	not	buses	



US	capital	cost	of	transit	



US	Opera#ng	cost	of	transit	
	



The	rail	revival	in	Perth…	









Year Route Km 

1982 42km 

1983 63km 

1993 92km 

2004 96km 

2005 100km 

2006 172km 

Total 172km 

54 kms within freeway median 



NaBonal	and	global	model…	
$17-22	mill	per	km.	Carrying	8	lanes	of	traffic.		

	





Knowledge-city	
light	rail…	



4.	Knowledge	economy	

•  Needs	face-to-face	contact	in	a	walkable	area	
•  Requires	spa#al	efficiency	that	only	rail	can	
create	



Freeway	2,500	
people	per	hr	
Busway	5000	
LRT	10,000	–	

20,000	
Train	50,000	

Its	all	about	space		
and	#me….	



The	top	6	most	walkable	ci#es	in	
the	US	have	38%	higher	GDP.	
70%	of	knowledge	economy	
workers	in	Boston	live	in	

walkable	areas.		

Ed	Glaiser	and	Richard	
Florida	were	right…	





Transforma#on	
of	Broadway	



	In	Central	London,	traffic	fell	by	19%	
between	2000	and	2009.		

The	Times		Nov	6,	2012	
‘café	culture	replaces	car	
culture	….’	
	



	
The	21st	century	
is	reducing	oil	as	
well	as	coal..	
	
Ci#es	reducing	
car	dependence	
are	showing	that	
economies	work	
beTer….	



Decoupling	mostly	in	the	ci#es	with		
rail	investment,	eg	Washington	DC	and	

Portland	



Car	use	is	now	officially	recognised	in	
the	US	to	be	decoupling	from	wealth	



Solar	electric	transport	in	all	modes…
Sydney’s	new	light	rail	–	no	catenary	



Will	non-solar	coal-based	homes	
that	are	car-dependent	and	oil-
dependent	on	the	urban	fringe	
become	stranded	assets	in	the	
emerging	city	of	the	future?	



How	do	you	fund	something	that	
will	simultaneously	create	walkable,	
affordable,	dense	centres	and	zero	

carbon	electric	urban	rail….?	
	Get	it	off	welfare	now	there	is	a	

market	for	it….	



Prime	Minister	

Use	land	value.…	



Pearl	District	LRT	paid	for	en#rely	
through	land	development….	





From	TFL	to	LFT….	



How?	

•  Don’t	define	the	route	just	a	corridor.	
•  Call	for	expressions	of	interest	from	consor#a	
that	can	build,	own,	operate	and	finance	the	
rail	project	through	land	development.	DBFM	

•  Government	need	to	manage	the	
procurement	to	enable	transit	system	
integra#on	and	land	assembly.	

•  This	is	the	Japanese	system.	



Results…	

•  Unlocks	lazy	land	assets	
•  Integrates	land	use	and	transit	as	both	depend	
on	finance	

•  Changes	the	poli#cs	of	redevelopment	as	
communi#es	get	their	rail	

•  Enables	private	sector	exper#se	in	land	
development	to	drive	city	form	and	transit	–	
as	it	has	mostly	been	through	history.		



Every	city	wants		to	create	centres	for	their	
economy…can	it	be	done	with	affordable	housing?	



Disrup#ve	innova#ons	and	ci#es….	

3.	Modular	construc#on.	



Modular	construc#on	
Stella….Built	in	11	days,	next	to	a	train	

sta#on,20%	less	cost,		40%	less	carbon,	80%	
less	waste	



Fully	digital	in	design	and	construc#on	



Singapore	



Disrup#ve	innova#ons	and	
placemaking….	

4.	Biophilic	urbanism.		



E	O	Wilson	‘Biophilia’	–	human	beings	
need	nature	

Tim	Beatley	‘Biophillic	Ci#es’	–	we	need	a	daily	
dose	of	nature	



Biophilic	design	–	greening	buildings	



‘Singapore	
biophilic	city’	
You	Tube	

	







KTP	hospital	



Crea#ng	healthier	urbanism	





Stefan	Boeri’s	Ver#cal	forest	in	Milan.	1	ha	of	forest.			



Disrup#ve	innova#on	is	not	all	about	
gee	whiz	technology….	

To	be	transforma#ve	it	must	be	about	people	
and	especially	about	people-oriented	ci#es…	
	
Demand	means	it	is	now	mainstreaming…	
though	forecasters	are	stuck	in	the	past	and	dominated	by	those	
with	the	most	to	lose.		



NUCLEAR NUCLEAR 

RENEWABLES 

RENEWABLES 

GAS 

GAS 

COAL 

COAL 

OIL 

OIL 

CO2 

CO2 

GDP 

GDP 

2050	
NOW	

Predic#ons	–	Aeer	the	Peak	


