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Figure 5. Extended metabolism model of human settlements.
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The challenge....
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Global Emissions (GtCO2e)
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It seems too hard, but maybe not....cities to the rescue
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Indexed Values (1990 = 100)
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How is it happening?
1. Investment in renewables
overtakes fossil fuels - for power

Well before government signed up



Annual Investment (US$ in Billions) for Power

Power investment 2:1 Renewables to
Coal and Gas.

Fossil Fuels




BlOOmberg v Wind and Solar Are Crushing Fossil Fuels

ind and Solar Are

Record clean é'ﬁergy investment outpaces gas and coal 2to 1. |
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US coal major Peabody files for
bankruptcy ~

725 +

Published on 13/04/2016, 9:28am

World’s largest private coal mining company is mired in debt after failing to anticipate
price downturn




Solar takes off....

Global Investment in Renewables (in $US bn) by Renewable Technology Type
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Cost per kilowatt hour
{(in constant 2005 US dollars)

THE PATH TO GRID PARITY
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The cost of electricity produced from solar installations has
been steadily reducing towards that of grid electricity. The aim
of the Solar America Initiative is to achieve parity in the USA in
2015. Note: Solar costs vary with regional insolation. Grid
electricity costs include an estimated price rise.

1990

2000 2010 2020
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Every time the world’s solar power
doubles the cost of panels falls 26
per cent

MODULE COSTS
HAVE FALLEN
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Australia tried to stop solar but
households in cities took over...

5% utility
cale so 33% utility
scale solar

85% small 67% small

scale solar scale solar

AUSTRALIA EUROPE

30% small
scale solar

70% utility
scale solar

UNITED STATES



How is it happening?
2. Our cities are rapidly adopting
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 6t wave — the Green Economy — Smart and Sustainable Cities

6th wave

Waves of Innovation

4th wave
| Sustainability
i .

1+ Radical resource

I productivity
Whole system design
3rd wave Biomimicry

Green chemistry
Industrial ecology
Renewable energy

Green
nanotechnology
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Digital Networks
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Disruptive innovations and 215t
century cities....

Solar and battery storage.
Light rail and urban villages.
Modular construction.
Biophilic urbanism.



Disruptive innovations and cities....

1. Solar and battery storage.



Solar on Australian homes

Source: Australian Clean Energy Regulator (ACER).
+1.5 million solar installations in 7 years




Solar power (PV)

25% of Perth homes
550 MW In 4 years...

Largest power station in WA

70% by 2025
‘Itis inevitable...
Minister for Energy.

Electricity Generated by PV 2011
KWhyr per Detached/Semi-Detached Dwelling
Coal assets stranded. i Do
[0 131t 461 (57)
missing (6)




Despite this clear demand....

* No mainstream developer or project home
provider is putting PV in as a standard facility.

 Still expanding homes on the fringe.

 Will new non-solar car-dependent homes
become stranded assets?






Summer Temperatures
No air con but always cool in summer...

WARM - PRODUCTIVE - COOL

Josh's House - Room Temperature - Summer

Kitchen
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JOSH’S HOUSE 3
It’s carbon positive!
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JOSHSHOUSE.COM.AU

All designs on web.
40 million hits...

Next:
Batteries for storage,
then electric vehicle...

I L0 32 vimeo

Research now on urban precincts

o
- PARTNERS

. Curtin University




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

Cumulative Li-ion EV battery production (MWh)
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MINIES

D

The holy grail arrives

BYD-ENERGY

i

Grid
Total E(out) : 54.9
Total E(in) : 26.
P

Battery
Group




Load defection scenarios:
solar with and without and batteries

Used - Solar
Panels (Wh);
1,249,905 1,245,505

Used - Solar
Panels (Wh);

Used - Grid
(Wh); 1,581,021 Used - Battery
(Wh); 1,452,503

45% load detection 97% load defection



Why the grid is just as important but
will change...

* Cities share through skills and mutual
dependence...

e Just as its hard to be self sufficient in food,
water, waste management, health, education
and community supports...

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



1.2000

1.0000

0.8000

0.6000

0.4000

0.2000

0.0000

Al Tariff vs Battery plus Solar PV Cost in

Perth

AN

s

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

—Solar + battery (AUD
S/kwh)

—A1 Tariff (AUDS/kwh)



Honda Zero Carbon Home
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Electric cars are part of the story —

Source:

its all about batteries SNEF

Cost for lithium-ion battery packs Yearly demand for EV battery power
$1,200 per kilowatt hour 800 gigawatt hours
1,000
600
00
600 400
400
200
200
0 0
2010 2015 202 202! 2030 2010 2015 202 202: 2030
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Where does
most Lithium
come from?

asources &

Will there be a
Li cartel?




WGV Solar-storage. ARENA.
‘Citizen Utilities”

[ ]
i 4
. el - Vs
-~ ﬁ” - . -
. el - A Bei o 2 o - ’ .
\‘\“\‘\“\\\\‘\\“\\“\\‘\\\\\\\\\ - >
RSSSS \\\\\\\\\\\\\\\ 4 »
— . . -

Ol AR OCTTTTTNNS NSRS
= -

s I
| u,,,.wu“ [
e (i “‘Jil‘ll::[ (,J "!Ilfiﬂ"ﬁ
T At ‘

> — N“ul\ i it “."II i il
i i i
\ \ k\:&%\}:‘ﬁ'ﬁ:‘\lmn|I|l‘\\:‘:l:ll:':‘:‘:‘t‘l‘\{lllI:"‘”‘l:>‘ 4

\\h \

it

8/5/16
42




Blockchain Applications
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Blockchain and technology eras

Power Ledger Pty
Ltd




Citizen Utilities

Citizens can sell their surplus electricity to
each other, through ‘land title manager’ or
‘local energy manager’...

The grid becomes a trading platform for
marketplace using the internet.

As more renewable capacity is installed there
will be increased grid utilization, not less.

Generators can become asset owners and
partners of distributed energy.



White Gum Va”ey — not just a zero carbon

innovative precinct

8/5/16 46

LandCorp project




WGV Overview — one Planet Living National Certification

8/5/16

Waste minimisation 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 rehabilitation
Affordable housing included

Energy and water efficiency initiatives
embedded in Design Guidelines (for
single lot product)

Performance targets set in EOl’s for
apartments

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

Resident engagement program to
support sustainable lifestyles

TS
9 sustainable transport

Q local and sustainable materials

{(O) local and sustainable food

@‘ sustainable water

@ culture and heritage

. equity and fair trade




WGV Overview — Energy & Water Use Modelling

ENERGY (GREENHOUSE GAS EMISSIONS)

*  60% less grid energy compared to a typical Perth 500

Water
development 450 .
400 Street Lighting
. . 350 Non-Residentia
* 70% less mains water compared to the Perth £ 300
. _ Residential
metropolitan average x 250 -
_8_ 200
. . . : = 150
* Residents in the single-lot homes will save up to 100

$1,000 in power and $200 in water bills compareq 50
to the Perth average with 3kW PV upgrade and 0
plumbed rainwater tank covered by a
‘Sustainability Rebate Scheme’

Metro Average Reference Model

Non-Residentia

M Residential

V¥ 75%

Metro Average Reference Model

8/5/16 HOUSEHOLD OPERATING COST 48

PRECIN 3%,
AN M SUSTAINABILITY 0 .. ..



WGV and liveability....
- artists social housing project
- community water and energy system
- community spaces for open space and art
- no NIMBY just ‘we want to move there’




Integrated energy/water/waste with
smart metering...

* For end of grid stand-alone systems
* For remote settlements

* |ncreasingly for parts of cities....eg Perth
airport.
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Australia’s first commercial diesel
displacement solar plant starts operation,
Rio’s Weipa mine.




A

y | 4 ;‘\‘n_.‘




-
| ——
| ——
s
V-
|
—
- —
e
.
[
"

'

- ———

| ————— .

—
-




Disruptive innovations and cities....

1. Solar and battery storage.
2. Light rail and urban villages.



Decoupling car use and GDP

a
(a]
O
(T

o

7,9

]
—
o ¥
w ©
83
W O
)
£9
= @
- O
G
Uv
|
]
)
c
o
(7]
(7, ]
©
o

USA ANZ CAN EUR

Passenger car kilometres per $ of GDP in 1995 (US 1995 dollars)
Passenger car kilometres per $ of GDP in 2005 (US 1995 dollars)




PETER NEWMAN and JEFFREY KENWORTHY
D of F OMODEB

New era
emerging...
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The third in a trilogy....




AN INTERNATIONAL SORCEBOOK

CITIES

AND AUTOMOBILE
DEPENDENGCE

tin University

PETER NEWMAN
JEFFREY KENWORTHY

1Q

First step - the war
begins...1989

1. Defining automobile
dependence in data.

2. Showing how we
must ‘reorient
transport priorities and
reurbanize our cities’



The reaction...in 1989

‘NK have written a troubling paper. Their
distortions are not innocent, because the
uninformed may use them as ammunition to
support expensive plans for a central-city
revitalization and rail-transit projects or stringent
land use controls in a futile attempt to enforce
urban compactness. Perhaps NK would be well
advised to seek another planet, preferably
unpopulated, where they can build their compact
cities from scratch with solar-powered transit.’

Gordon and Richardson JAPA, 1989



Second step - starting to win some battles, 1999

SIISTAINAI!II.ITY

Some cities are
starting...

Global Cities
Database on 100
cities....
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Signs of hope with transport over
decades....
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But we did not think the end of the

war was nigh...
B —

PETER NEWMAN and JEFFREY KENWORTHY

THE END of AUTOMOBILE Third step -

DEPENDENCE

the empire
How Cities are Moving
Beyond Car-Based Planning begi n S to
T T collapse, 2015

Peak car begins in every developed city




THE USA'IS DRIVING LESS

Recessions Population-Adjusted Growth  ----- Current Level Data Through April
70%
Jun 2005
|
60%
50% Dec 1994
0% Latest
down 9.25%
from peak
8.8 yearslater
30% 61 months total, | ' '

26 monthsto
6.0% trough

20% \

e mm e m -

10%

0%
N Population adjusted usingthe BLS
Jan 1971 Civilian Noninstitutional Population
Age 16 and Over [FRED CNP160V]
10% : :
1970 1975 1980 1985 1990 1995 2000 2005 2010 2015
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Australian city car use peaked the
same vyear...

Estimated car passenger kms per capita - Australian cities

L6-9661

= Melbourne
- Sydney
Brisbane
-+ Perth
- Adelaide

Canberra

Curtin University




VKT per Vehicle fell off a cliff....

National Passenger cars
Average Annual VKT (1000 km/veh)

16.50 M

16.00 "Peak Car Use Per Capita" occured in all
Australian Capital Cities in 2003-2004
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VKT/Capita

12000.0

11500.0

11000.0

10500.0

10000.0

What traffic modelers are saying....

"Peak Car Use in Australian Capital Cities"

Total Urban vehicle kms per capita - Australian Capital Cities (1990-2030)
BITRE - High VKT Forecast Scenario IHTI

"Peak Car Use Per Capita" occured in all
Australian Capital Cities in 2003-2004

=@=\lelbourne Brisbane  ==@==Adelaide

Financial Year

Perth

Hobart

BITRE Forecast
http://bitre.gov.au/publications/2015/files/is_074.xIsx

@=@==Darwin

e=@==Canberra ==@==Total Metropolitan




The causes of peak car...

. Peak density decline...cities are coming back
In.

. Cultural change....especially with the
Millenials

. Travel time benefits now moving from cars to
rail....cities are hitting the Marchetti wall.

. Urban space efficiencies in the knowledge
economy....people need face-to-face after all.



1. Peak density decline



Urban Density (persons per ha)

Urban Density Trend in 23 Cities in the USA, Australia,
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39.1
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Australian cities coming back in....

Change in Population Density 2003-2013 (People/Ha)
ABS SA2 Population data
http://www.abs.gov.au/AUSSTATS/abs@.nsf/DetailsPage/3235.02013?0penDocument
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U.S. Cities

Canadian Cities

Australian & New Zealand Cities

European Cities

’Houston

Middle Eastern Cities

Japanese Cities

Chinese Cities

. Automolbile

¥ @San Francisco @0 Indian Cities

 enifS2n Diego []{ty o
@Los Angeles South American Cities

Mashington

Chicago
New York

$Calgary

Toronto
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2. Car Culture is changing
Car use by age group
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‘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

Public transit 100% drop of 23 per cent.

Biking 122%, and

Walking by 37%

BUT MOSTLY CITIES ARE
COMING BACKIN.....




3. Travel time 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
Glohal 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
Glohal average for all cities 0.88 1.05 1.07 111 1.12 1.13




Public transport — especially rail —is

now booming everywhere

Total public transport passenger kilometres per capita
4000 3,786

3,169

2500 2,390

2000 1,830

966 1,075 917 1,031

492 °71

500 I

USA USA AUS AUS CAN CAN EUR EUR ASIA
1995 2005 1996 2006 1995 2005

Public transport passenger kilometres per caiiita




Global growth now in rail ...

e 82 Chinese cities building metros and high
speed rail between cities Shanghai 8m passengers/day

* 51 Indian cities building metros any city over 1m.
Middle east cities building rail for first time
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America goes for rail....esp LRT not buses

% Change in Patronage, 1993-2011
250% -

200% 190%

150%

% change 100% -

68%
50% - 41%
23%
06}6 -+ - . - . - . — -
Totzl Ridership  Heawvy Rail Light Rail Commuter Rail Tr 1S Bus §800s)
(000s) (000s) (000s) (000s) _ s)
-20%
-50% -

Mode



US capital cost of transit

Capital Cost to Passenger KM ($ Millions)

$25.0
$20.0
v
< S15.0 |
=
= $10.0
=
N I
.
BRT Commu | Heavy Rapid Streetc

ter Rail Rail Bus

M Capital Cost to Passenger KM

($ Millions) $19.6 | S$13 | $36 | $79 | $164 | $154




US Operating cost of transit

Operating Cost to Passenger KM (for 250

working days)
S18
§16 |
$14 |
W §1.2
9
- $1.0
e
g S0.8
b S0.6
$0.4
S0.2
$0.0 ,
Commu Heavy Rapid Streetca
ter Rail Rail Bus
M Operating Cost to Passe nger

KM (for 250 working days) | 202 | $03 | $12 | S04 | $16 | 515




he rail revival in Perth...
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Year

1982
1983

1993
2004
2005

2006

Total

Route Km

42km
63km

92km
96km
100km

172km

172km

Clarkson Line

4km \ Currambine Line
29km

Midland Line
| 4km

Thérglie Spur Line
4km

Fremantle Line
2| km

Armadale Line
28km

Mandurah Line
72km




National and global model...
$17-22 mill per km. Carrying 8 lanes of traffic.
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THE KNOWLEDGE ARC LIGHT RAIL:

A CONCEPT FOR DELIVERING THE NEXT
PHASE OF PUBLIC TRANSPORT IN PERTH

By Psoter Nowman and Jan Scheurer, Curtin University Sustainakility Policy (CUSP) Institute
with assistance from Diana Ryan, Michaal Kane, Joff Kerworthy, Mark Bachals and Brian McMahcn
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Knowledge-city
light rail...

Proposed Light Rail Network
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4. Knowledge economy

* Needs face-to-face contact in a walkable area

* Requires spatial efficiency that only rail can
create



Its all about space
and time....

Freeway 2,500
people per hr
Busway 5000
LRT 10’000 . 240 :’Oe:j;)rr:(s- travel

20,000
Train 50,000 HEEEEREEAREIE

3 Busses




Ed Glaiser and Richard
Florida were right...

PeTER NEWMAN and JEFFREY KENWORTHY

THE END of AUTOMOBILE
DEPENDENCE

The top 6 most walkable cities in 5 i
. Beyond Car-Based Plannin
the US have 38% higher GDP. ' ;

70% of knowledge economy
workers in Boston live in
walkable areas.
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In Central London, traffic fell by 19%

between 2000 and 2009.
The Times Nov 6, 2012

‘café culture replaces car
culture ...




PETER NEWMAN and JEFFREY KENWORTHY

5 of AutoMoBiLE BIIERAREA=11{I]s"
» » Is reducing oil as
ot Citimate Modlhe well as coal..

Cltles reducing

,__gcar dependence
= are showing that
, economles work
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Decoupling mostly in the cities with
rail investment, eg Washington DC and
Portland

Indexed Primary Arterial VMT & Total GDP Growth in the Indexed Primary Arterial VMT & Total GDP Growth in the Portland
Washington, DC CBSA, 2001 - 2006 CBSA, 2001 - 2006
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Car use is now officially recognised in

the US to be decoupling from wealth
Transportation Vehicle Miles Traveled/$GDP, 1945-2030

350 -

300 T THT]
250
7
o
o
o
N 200 H
o
(=)
O
g 150 1
9 ] O Historical VMT per $1000 GDP
-4
E 100 A O Forecast VMT per $1000 GDP
>
50 -
0
) Q o) QO o O N2 O o o s} (S 2] ) ) () ) ()
L2) L) AN A o) %e) (%) Oy S (8] N N v v o5
g L & F F S PP T TS S



Solar electric transport in all modes...
Sydney’s new light rail — no catenary
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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....
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Pearl District LRT paid for entirely
through land development....
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ENTREPRENEUR
RAIL MODEL

A DISCUSSION PAPER
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Tapping Private Investment for New Urban Rail

Prepared by Reter Newman, Bvan Jones, Jemma Green and SebasSian Dinies-Shte for Cursin University

East Fremantie Now ind After Light Rl - mages by Cole Henddgan




Estimate
TRANSIT
numbers

See what
LANDUSE
is possible

Get
FINANCE/FUNDING
based on this

Get
FINANCE/FUNDING
based on this

See what
LANDUSE
is possible

Estimate
TRANSIT
numbers



How?

Don’t define the route just a corridor.

Call for expressions of interest from consortia
that can build, own, operate and finance the
rail project through land development. DBFM

Government need to manage the
procurement to enable transit system
integration and land assembly.

This is the Japanese system.



Results...

Unlocks lazy land assets

Integrates land use and transit as both depend
on finance

Chan

ges the politics of redevelopment as

communities get their ralil

Enab
deve
as it

es private sector expertise in land
opment to drive city form and transit —

nas mostly been through history.



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

FUTURE CITY

/') ' : -NODAL/INFORMATION CITY
urban or P (A
lRual : N A #
S A WRE RS XE S podl Mixed Density- high, medium & low.
: High - urban villages.
Medium - 800m around transit stops.
Low - DRT or cycle distance to transit.
* Integrated - residential, commercial, small
scale industry.
* Sub-centralised - link by transit and
telecommunications.

lnduslfal
Useg.




Disruptive innovations and cities....

3. Modular construction.



Modular construction

Stella....Built in 11 days, next to a train
station,20% less cost, 40% less carbon, 80%
less waste




in design and construction
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Total Defence.
o rancis Cheng
;}itslt/iiuti}:)ns and a sense O F

Architects can create unique building facades like that of Parkroyal on Pickering
through prefabrication. PHOTO: BUILDING AND CONSTRUCTION AUTHORITY =

\ = =

Benefits of taking prefab routeSSs




Disruptive innovations and
placemaking....

4. Biophilic urbanism.



E O Wilson ‘Biophilia’ — human beings
need nature

Tim Beatley ‘Biophillic Cities’ — we need a daily
dose of nature
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Foreworp By E. O. WiLsoN

BIOPHILIC CITIES

INTEGRATING NATURE
INTO URBAN DESIGN AND PLANNING
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ilic desigh — greening buildings
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’&_&._‘)r&;ﬁ&.‘y‘ The Emerging Green Tigers

In Green Urbanism in Asia, Newman and Matan have produced an impres-
sive tour de force — the first study of its kind to document and analyze the
emergng green urban trends, amazing projects and worderful stories of
innovation found in Asian cities. Thoroughly ressarched and with remark-
able detail, this path-breaking study wil be the essantial starting poirt and
standard referance for years to come for anyons interested in understanding
this fast-urbanaing part of the world. Newman and Matan show us what is
possible, that there are compelling madels for effectively integrating nature,
sustainability and quality of ife. Thase emerging green Asian tigers, so elo-
quently dascribed and celebratad by Newman and Matan, poirt the way for
cities arcund the world, and offer hopeful and inspiring antidotes to the sense
of global gloom that often pravails.
Dr Timothy Boatley
Tarasa Heire Prafessar of Sustainable Communities, and
Char, Doparmantaf Urban and Evirasreental Planning Univarsity of Virginia

Asian wbanism is THE story of the 215t oentury world-system: naver before in
history have we seen the spaed, scale, and complexity of urbanisation thatwe
are witnessing today across the whole Asian continert and island archipels-
gos. To date green urbanism is an axymoron but this book promisesto be part
of & new wave of Pnavations of ideas, policy regimes, and practices that can
change that from an empty slogan of propearty developers flogging gated com-
muniies to transforming all cur cities into liveabls and sustainable ecosys-
tems. We had better hope so forthe long-termwelare of ourworld as a whale
is now in the hands of this ganeration of Asian cities and their makers! This
book is therefare not only timaly but nacessary. It is a handbook for students
and practitioners of the urban alke. Let us ol get cracking, baak in hand!

Dr Trevor Hogan
Daputy Diracteg Thosis Bowon Contre for Cultural Seciclagy, and
Survar Lecturar, Faculty of Humaniiaes and Social Stiances, La Trobe University, Asstala

This book is in a cliss ofits own. it shows that Asia is in the forefront. Most
new breakthroughs take place here, populations ask for it, and paliticians
respand. The book takes the jump fram telling that we should green cur cities
to demonstrate how it oan be done. That is the core of the bock: Howtodo it.
Dr Joerges Oerstroem Moeller

Visiting Senior Rasaarch Fellow at lastane of Sasheast Asien Sudias, Sngeparg, and

Adpnct Professor ot Singapars Managarsant Unvarsiy and Copenhagen Businass Schedl

World Sclentific
www.worldscientific.com
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KTP hospital
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Creating healthier urbanism
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Disruptive innovation is not all about
gee whiz technology....

To be transformative it must be about people
and especially about people-oriented cities...

Demand means it is now mainstreaming...

though forecasters are stuck in the past and dominated by those
with the most to lose.



Predictions — After the Peak
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