From TOD to TAC:
Net Zero Cities
by

Peter Newman AO
Professor of Sustainability, Curtin University
and IPCC Co-ordinating Lead Author

for Greater Sydney Commission
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Claremont on the Park. New TOD wins UDIA award....
But what about the vast suburbs away from rail lines? TAC’s!




The next agenda is Net Zero and TAC's

can help....
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Perth’s carbon neutral
certified apartment
building

BY DUNCAN MURRAY
9 HOURS AGO

Net Zero

e REDUCE - less is best
e RENEW —clean is green

* OFFSET — carbon credits, trees do it
best.

(accredited by Climate Active, Federal
Government Agency)



Gondwana Links Project — carbon offsets 50% up in 6 mths




Why is Net Zero happening so quickly? Why
now?



Innovation

Transitions have emerged from economic
collapse in 5 big waves of innovation...

Waves of Innovation

1990

2020

Schumpeter called the
process ‘creative
destruction’ in 1939
What is the 6t wave?

‘Covid, Cities and
Climate’
Urban Science




History of innovation and energy....

Next era of city building? ZERO CARBON in green economy?
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History of innovation and cities....
Transport shapes urban fabric

Each era changes the city form. Cities keep the best of that era and move on.

Next era of city building ....”?
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The INNOVATIONS....Ready to go as a Cluster

* RENEWABLES, especially solar and wind.

 BATTERIES,

 ELECTRIC VEHICLES, cars, transit, micro-mobility. ‘Electric
everything’.

* SMART CITY, integration.

Can buy from Bunnings... BUT HOW DO WE INTEGRATE THEM?



Annual global net new deployment (GW pa)

The solar transition is now
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ELECTRIC VEHICLES NEXT...

EV’s substantially increased market share in COVID.! |

Bloomberg NEF
Micromobility grew 17% in 6 months

Transition to electric vehicles - global vehicle annual sales to 2018 projected to 2030
Vehicle data OICA; EV data 2014-2018 @InsideEVs & @IEA Chart & projection @FSS_Au @ProfRayWills updated 22Aug2019

ICE Vehicles Hybrid Plug-in hybrid EVs Battery EVs

Millions annual

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030




Electric cars may be able to

support Australia’s grid by end of
Recharge Hubs for local area power

AND electromobility




Smart city transit
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How can TAC’s help to integrate innovations
into urban planning?
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TRANSIT AS GOOD AS RAIL BUT ON ROADS - fast mid-tier transit
THE TRACKLESS TRAM....EIectric. 70 kph. 300-500 people capaci

ty
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Battery Electric

No steel tracks
BUT

Optically guided
tracks by GPS, LIDAR
and sensors
following white line.

Stabilization
technology.
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Built Environment

National Research Centre

This research would not have been possible without the ongoing support of
our core industry, government and research partners:

aurecon

Australla’s largest home bulider

At | Family &
Ak Community \v
womwer | SErvices

Wy Geiffith

Built Environment
National Research Centre

Delivering Integrated Transit,
Land Development and Finance

A Guide and Manual with Application to

GUIDE
and
MANUAL

available




TRANSIT ACTIVATED CORRIDORS
(TAC) 215 Century Boulevards

Rapid shared mobility and Local
shared mobility feeding in at
stations.... so kph then 20-30 kph in station areas

Micromobility feed-in, shared and private.

Corridor Transit Commuting

Transit Line and Station

/‘O\

Autonomous Feeder

~—, Walking and Feeder
\_~/ Catchments

|




FIFTEENTH AVENUE CORRIDOR

-
-

AIRPORT

Sydney metro extension
from Bankstowr

LIVERPOOL [ e

CBD;

emaw

Liverpool TAC....
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Green routes... vty -
Transit and Density

INDIAN

Airport

priority...not car et e
Capacity

Canning Bridge

North Fremantle

Movement and Place

Fremantle )

Fremantle
SOUTH

All non-Stage 1 METRONET public
transport proposals are subject

to further investigation and will be
refined as part of a future review of

/N\. the frameworks
2

1 3 k
e ———]

kiometres

Produced by GeoSpatial Research and Modelling
Departmant of Planning, Lands and Heritage
on behalf of the o . 5
Western Australian Planning Commission Passenger rail/station - existing
Copyright © February 2018 )
: Passenger rail/station - proposed Stage 1 METRONET === High-frequency public transit
Nts-per\imagsprojects\State_MultiRegion)

SubRegional_StructurePlans\WorkingAreas!
Centrah Passenger rail - further investigation Proposed high-priority transit route
CSRSP_Plan07_PublicTransport.mxd

Passenger station - further investigation Activity centre
Base information suppbed by
Western Australian Land Information Authority

SLIP 94420171 Radway alignment subject to further planning - refer to text in Part 5.3 of the Framework.




Stirling
+3,250 residents
+7,000 jobs
Innaloo
+3,250 residents
+7,000 jobs

Glendalough
+5,750 residents
+5,000 jobs

St Georges Tce ( ’
+11,250 residents ..

+4,000 jobs
Qu: Adelaide Tce

+5,000 residents
+4,000 jobs

Bentley Tech Park
+12,000 residents
+10,000 jobs

Curtin University
+23,750 residents
+24,500 jobs

employment grow

Riverside
+4,250 residents

Carousel
+10,250 residents
416,000 jobs

Cannington
+10,250 residents
+16,000 jobs

th additional
Trackdessdram corridors

The first 21CB in Perth?

Scarborough e e, o Stirling.
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Canning
Bridge
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Cannington

Perth 2031
Trackless Tram Option Z

SNAMUTS Benchmarking Composite Index
Increment change over 2031 Base

Large improvement (>5.0 points)
Medium improvement (3.3-5.0 points)

Small improvement (1.7-3.3 points)

Metro Average: +2.9



CONCEPTUALISING the
NODES

The remaking of
Cecil Avenue

This is what most local
governments are trying
to build....

The TT makes it possible




TAC’s are mostly in middle suburbs...why?



Greening the Greyfields...ideal for a TAC
process to make infill into regeneration.

Metropolitan Area
I il'

o e
€ €




‘Theory of urban fabrics’ — three cities exist in all
cities. ALL THREE NEED TO BE NET ZERO......

Walking City — 20 MJ per capita
Transit City — 35 MJ per capita
Automobile City — 50 MJ per capita
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Importance of ‘last mile linkage’....

Need to manage recharge point as part of overall precinct. How?




215t century POLYCENTRIC URBANISM
Relocalized centres with recharge hubs and microgrids that are
linked by electric transit and local micromobility...

FUTURE CITY

'./7;'\ / AN, : - NODAL/INFORMATION CITY
"~ 'Ex-Urban or
Special Rural
* Mixed Density- high, medium & low.
| ) High - urban villages.
\ 2 A < Medium - 800m around transit stops.
- \Industrial g% 2 Low - DRT or cycle distance to transit.

. lntsf;.]rl.ll‘lt;::d-llrflsri;i.clllinl, commercial, small So I a r_e I ect ri C Scatte r

* Sub-centralised - link by transit and

solar-electric urbanism?

Cul De Sacs

<o ‘ — —
<. -|'Post 60's Residential <\ :

Urban Villages




How will we manage local distributed
systems? Energy, water, electric vehicle

recharge...
And other community values at a precinct scale like

green infrastructure.....
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Josh’s House — where the story started. N€t Zero through energy and water
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ENERGY POSITIVE HOMES - Josh’s House

. Curtin University Joshshouse.com.au



Solar Generation & Storage - all paid for itself in 6 years




Electric Vehicle — ailable to fitinto a carbon neutral energy budget




Then WGV — NET ZERO with SHARED

SOLAR
MULTI RESIDENTIAL, social housing

Solar-Battery-Blockchain-EV




Shared EV...

RELTR LTI




Then Renew Nexus — P2P trial with community
battery across a local government with 50
households

- P2P trading popular with
participants.
« Cheaper.

- Energy trading altered
energy habits.

- Can work wherever a
community can be formed.




Then...East Village

Fully integrated innovative village with:
* zero carbon solar-based buildings,

* shared EV with high rate charging,

* low water,

- -
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* l]ow waste,

* using blockchain to share the value in these
efficiencies....




Projected Energy Use (per household) 80% reduction, 20% less

(MWh/year)

Community
Battery

Perth
Average

Perth average (baseline) EV charging and shared Passive design and Addition of PV systems Addition of shared Predicted annual energy
common loads (increase efficiency benefits to dwellings energy storage system (imported and exported)
on baseline)

. Curtin University  REBOSIIGNE .‘_,

& ASSOCIATE




Projected Water Use (per person) — 80% less mains water, 50% less cost

(kL/person/year)

Density _ —
Appliances

Garden

meter

Rain |

Tank
Shared
Bore

Perth average Density savings Indoor water Landscape Behaviour change Rainwater Strata Predicted mains
mains water efficiency efficiency & smart metering harvesting groundwater bore water
consumption consumption

. Curtin University -4 JOSH BYRNE
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Precinct Groundwater Scheme — shared bore, shared battery

& ASSOCIATE

. Curtin University




Embedded Network — managed locally with blockchain

| |7

e
Shared Battery

Electricity Grid .---eeeeeed-_
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. Curtin University

Townhouses

Data Collection

Data Analytics

Billing & Feedback

JOSH BYRNE t{

&ASSOCIATE

Rainwater Storage

Shared Groundwater
Bore

Mains Water Scheme




The sharing economy vision

* Sharing Cities Network - People-
powered solutions for the common
good

* 40 cities with sharing network maps

* The new basis for local governance
in our Net Zero cities?

* How can urban planning facilitate
this?




