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2. What is the challenge?

Celia Davis, Senior Projects and Policy Manager,
TCPA




The challenges

What are we trying to solve?

 Persistent gaps between net-zero targets and local planning

 Evidencing Net-Zero Local Plans

« Land allocation to minimise future carbon emissions

« Growth locations affects transport emissions and on-site renewable energy potential

« Opportunity for carbon accounting PPG
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3. What is our solution?

Jo Mortensen, Associate Director, Bioregional
Ed Parham, Director, Space Syntax
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The roots of this tool

Modelling the carbon from growth for Greater Cambridge, Central
Lincolnshire and Forest of Dean

porer e Carbon implications of the broad spatial
B locations for growth

Proposed new housing
allocations (100+

v 08 e Carbon implications of strategic options
for growth

e Assessment criteria and methodology to
N SO assess the carbon implications of sites
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The challenge

Upgrade user experience and improve data

m Option 8 Expanded growth area
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Built from reliable data

Defensible data sources

5P

-

Department for % .
Digital, Culture Department for Levelling Up,

Media & Sport | Housing & Communities

Total Carbon per Dwelling Lo High Cumulative emissions tCO2e

LSOA Location category Total per
Dwelling
ChippIn
Cagpden E01022214  Rural village and dispersed

@

Broadway
os E01022222  Rural village and dispersed .. BRIT I S H
=] E01022215 Rural village and dispersed
. Bkesbury E01022206  Rural village and dispersed .. COU NC I L
L E01022223 Rural town and fringe

E01022175 Rural village and dispersed
E01022176 Rural village and dispersed
Chipping E01022205 Rural village and dispersed
Nerten EO01022201 Rural village and dispersed

Department
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for Envronment AN National Statistics

Food & Rural Affairs
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E01022216 Rural village and dispersed
E01022207 Rural village and dispersed
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E01022180 Rural town and fringe
E01022136 Rural village and dispersed
EO01022179 Rural village and dispersed
EO01022213 Rural town and fringe
E01022187 Rural village and dispersed
E01022212 Rural town and fringe
E01022209 Rural village and dispersed
E01022178 Rural village and dispersed
E01022177 Rural town and fringe
E01022204 Rural town and fringe
Carterton E01022202 Rural village and dispersed
troud _ E01022182 Rural village and dispersed
i f E01022224 Rural town and fringe
E01022208 Rural town and fringe
E01022211 Rural town and fringe
E01022134 Rural town and fringe
E01022185 Rural town and fringe
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Impact of location on transport carbon

Quantify impacts of location on travel behaviour to avoid car
dependent, carbon intensive development

@ This article is more than 2 years old |

Young couples 'trapped in car . . |
dependency’ New greenfield housing forcing people

to use cars, report finds
By Roger Harrabin

BBC environment analyst

NEW HOUSING
DEVELOPMENTS FORCING
PEOPLE TO RELY ON CARS

Major new study shows car dependency of new homes has
increased in every region of England outside of London
over the last 15 years

18 NOVEMBER 2024 o o @

New housing developments have increasingly locked residents into car dependency over the last

Research finds sites too often far from amenities, without
® 24 October 2018 f © ¥ [ <shae public transport, cycling links or even pavements

15 years, a new report from the New Economics Foundation (NEP), sponsored by Go Ahead, has

found.
Royal Town Planning Insttute Research ! In a major new study, the think tank analysed data from every neighbourhood in England to
Paper develop a Car Dependency Index (CDJ). The analysis combines data on car ownership, the share

of residents commuting to work by car, the relative travel times to jobs and key amenities by car
DECEMBER 2021 and public transport, and population density.

The CDI shows that over the last 15 years homes were increasingly built in places where people

THE LOCATION OF
DEVELOPMENT

were reliant on cars for transport. The trend towards car dependency is present in every region
outside of London.

O The report finds that greenfield housing has become more car-based in recent years.

Photograph: Martin Godwin/The Guardian The public transport travel times from England’s new homes to town centres, jobs, hospitals and

schools have risen steadily over the same period, making it harder for people to travel

New greenfield housing developments are locking residents into car Analysis of the location and sustainably. The report argues that forcing people into car dependency will have a significant
TRANS FOR NEW HO dependency, making everyday journeys impossible without a vehicle, a new accessibility of approved negative impact on the government's ability to meet carbon emissions targets, boost active travel
B o report has found. Meanwhile, pledges for walking, cycling and public residential development in and support inclusive economic growth.
the only form of transport transport are often left unfulfilled. Enaland
The group Transport for New Homes (TfNH) visited 20 new housing
It must be miserable: you've saved for a newly-built home past the town’s developments in England, finding that while those on urban brownfield sites
ring-road, but now you're trapped too often in a metal box with wheels. generally lived up to sustainable transport pledges, greenfield sites were rplorguk ooty e 2

often far from shops and amenities, without public transport, cycling links or
even pavements, and the homes themselves were seemingly designed
around car parking.
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Location specific transport carbon

Four models developed explaining around 75% of transport mode share
across 33,000 areas

« Developed and validated using
multiple datasets that describe
existing patterns of transport
behaviour.

« Mode share component calculates
journeys by all modes and for all
purposes.

« Distance component extracts unique
average commute distances for every
MSOA.

« Model is both highly explanatory and
includes elements that local
authorities have influence over.
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Understanding location and transport behaviour
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Understanding location and transport behaviour

Data deep dive to understand each category of LSOA in detail

erative Hierarchical Clustering AHC with contiguity constrain
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Variables for regression, scaled, related to y
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Understanding location and transport behaviour

Data deep dive to understand each category of LSOA in detail

Model combines data explaining:
 Integration within wider region

 Integration with surrounding
settlements

«  Walkability of local area

Model:

« Access to public transport

No. Observations:
Df Residuals:

Df Model:

« Population L

e Income

« Household make up
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Net-zero Spatial Planning Tool

Three levels of analysis

This suite of tools will provide:

1. An assessment of the carbon implications of the broad spatial locations for
growth

- - Providing a “heat map” of carbon intensity by Output Area

2. An assessment of the carbon implications of strategic options for growth
- Testing bespoke packages of strategic employment and housing site
options

3. Comparative carbon assessments of sites put forward for allocation
- Providing analysis of growth scenarios, supporting call-for-site process and
addressing potential new housing targets.
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User experience - easy data uploads

Data and scenario testing bespoke to your authority

c
Please fill in these columns

Carbon spatial model local authority specific

information Total number of houses to be |Year houses will start |Year final home will be
built in location categoryin  |being built in location |builtin location
Location_Category the plan period category category Build out rate
Section 1 Urban conurbation 2459 2024 2045|Linear

LN Urban city and town 2458 2030 2048|Linear
Rural town and fringe 3000 2025 2040|Linear
Rural village and dispersed 2459 2023 2045(S-curve

Local Authority Details

1. Name of local authority

Enter your answer

D

2. What percent of housing is affordable? Please fillin these columns

If you do not have an affordable housing mix specific to your local autherity please usg#fie national average 35%

Local Authority West_Oxfordshire

Number must be between 0 ~ 100
Total number of houses |Year houses will |Year final home
to be built in LSOA in the (start being built |will be builtin

] Site name Local Authority LSOA reference plan period in LSOA LSOA Build out rate
sitel West_Ouxfordshire E01028766 50 2027 2030|Linear

M Site 2 West_Ouxfordshire E01028777 460 2033 2040|Linear

9 Site 3 West_Oxfordshire E01028772 79 2030 2038|3-curve
sited West_Oxfordshire E01028779 100 2028 2034 |S-curve

site 5 West_Oxfordshire E01028780 50 2027 2030 |Linear

sitef West_Oxfordshire E01028781 460 2033 2040|Linear

) site 7 West_Oxfordshire E01028782 79 2030 2038|5-curve

N site 8 West_Ouxfordshire E01028783 100 2028 2034 |S-curve

N site 9 West_Ouxfordshire E01028784 50 2027 2030|Linear

£l site 10 West_Oxfordshire E01028785 460 2033 2040 |Linear

Y site 11 West_Oxfordshire E01028786 79 2030 2038|S-curve

Bl site 12 West_Oxfordshire E01028787 100 2028 2034 |S-curve

[ site 13 West_Oxfordshire E01028788 50 2027 2030|Linear

il site 14 West_Oxfordshire E01028789 460 2033 2040 |Linear

4. Number of houses in each
reference added for

A: Please attach the excel template provided with the LSAO
sites and the selected build-out rate associated

T Upload file

File number limit: 1 Single file size limit: 10MB  Allowed file types: Word, Excel, PPT, PDF, Image, Video, Audio

5. Number of houses in each Location category: Please attac emplate provided with
the number of homes to be built in each | i egory and the associated build-out rate

T Upload file

File number limit: 1 Single file size limit: 10MB  Allowed file types: Word, Excel, PPT, PDF, Image, Video, Audio

r-_ A
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User experience - nimble variables

Test the impact of your policies

Growth path

The rate at which properties are
completed can be varied between an even
rate year-on-year (Linear), or at an
accelerated rate during the middle of the
build period (3-Curve).

Growth path

h Linear R

® Linear
0 5-Curve
Number of dwellings completed

— Existing Allocation... —Scenario 02
10K

5K

Dwrellings

0K
2020 2030 2040

»

(—

2050

Number of dwellings completed

—Existing Allocation... —Scenario 02 p

10K
g
3 5K
& JE
0K
2020 2030 2040 2050

Transport variable

The projected adoption of electric vehicles
can be adjusted to one of three
trajectories created by the Department for
Transport. These include current
Government policy (Baseline), a market
driven decline in fossil fuel powered
vehicles (Decarbonising) or an
accelerated decline (Decarbonising
Faster).

EV Uptake

Decarbonising Faster W

!

» Baseline
= Decarbonising
® Decarbonising Faster

EV uptake rate
—Existing Allocation... —Scenario 02 p
100% e
.//:
#  50% ’
2020 2030 2040 2050

Unlocking spatial carbon planning for local authorities - February 2025

Embodied Carbon emissions
Assumptions on the carbon embodied in
building materials for Residential and Non-
Residential buildings can be adjusted
between Low, Average and amounts per
square metre.

' Low embodied carbon
& Average embodied carbon
@® High embodied carbon

First 5 years
Residential

High embodied carbon ~

Non Residential

High embodied carbon R

Following 5 years
Residential

Average embodied carbon R

Non Residential

Average embodied carbon RV

Operational Carbon emissions
Carbon emissions produced through day-
to-day use can be adjusted for residential
and non-residential buildings. Residential
buildings apply pelicy scenarios to building
fabric, ranging from current new build
home standards to best practice low
energy. Non-residential building variables
allow a choice between heating methods,
local energy generation and building fabric.

First 5 years
Residential

Part L 2021 + elec. heat & PV A

Non Residential

Gas Boiler (Thermal Variable) + No PV ...

Following 5 years
Residential

Current New Build Home R

Non Residential

Gas Boiler (Thermal Variable) + No PV .. ~.~

OCO®O0C0C

Current New Build Home

=T75% reduction vs Part L 2013
Part L 2021 + elec. heat & PV
Mainsiream low energy spec

Best practice low energy spec
Fabric first, passive space heating

= All Heat Pumps
O NoPV
O With PV
O All Heat Pumps & Industry leading
O NoPV
O With PV
@ Gas Boiler
@® MNo PV
O With PV
) Gas Boiler & Industry leading fabri




User experience - informing scenarios

Model embedded into Net-zero

Spatial Planning Tool

Can be used to help develop scenarios
by allocating housing to least carbon
intensive locations

Unlocking spatial carbon planning for local authorities - February 2025

This page ilustrates the predicted
transport emissions intensity.
generated by a uniform growth
scenario of 1,000 dwellings being
buitin each LSOA between 2020
and 2050.

It may take a few seconds for each
map to load. If the map is not

displayed, refresh browser.

Variables selected

Growth path
S-Curve

Transport variable
Decarbonising F

Transport Carbon per
Dwelling
Walkability Score

Broad Spatial Location Transport

Walkabi Score by OACD

o .
Low

High

Banbury.

Fairford

Faringdon

Esri UK, Esri, TomTom, Garmin, Foursquare, FAO, METI/NASA, USGS|

Oxford

Abingdon

Powered by Esri

Cumulative transport impacts

E01028762
E01028763
E01028764
E01028765
E01028766
E01028767
E01028771
E01028772
E01028773
E01028774
E01028775
E01028776
E01028777
E01028778
E01028779
E01028780
E01028781
E01028782
E01028783
E01028784
E01028785
E01028786
E01028787
E01028788
E01028789
E01028790
E01028791
E01028792
E01028793
E01028794
E01028795
E01028796
E01028797
En1noazas
Lo e

Location category

Rural village and dispersed
Rural village and dispersed
Rural town and fringe
Rural village and dispersed
Rural village and dispersed
Rural town and fringe
Urban city and town

Urban city and town

Urban city and town

Urban city and town

Urban city and town

Rural village and dispersed
Rural town and fringe
Rural town and fringe
Rural village and dispersed
Rural town and fringe
Rural town and fringe
Rural town and fringe
Rural town and fringe
Urban city and town

Rural town and fringe
Rural town and fringe
Rural town and fringe
Rural town and fringe
Rural town and fringe
Rural town and fringe
Rural town and fringe
Rural village and dispersed
Rural village and dispersed
Rural village and dispersed
Rural village and dispersed
Rural village and dispersed
Rural village and dispersed

Rural towm and

Transport
C02e per
Dwelling

Car km per
Dwelling

430,050.0
347,777.0
638,746.0
364,584.0

466,524.0

Bus km

43,238.00

9.0
9.4

372,867.0
389,145.0

26,410.00
27,563.01
52,399.01
50,983.01
28,272.00
38,707.01
35,590.00
53,162.01
31,853.00
20,350.00
21,937.00
31,727.00




User experience - scendario compadarison

Model embedded into Net-zero Spatial Planning Tool

Can be used to help develop scenarios
by allocating housing to least carbon
intensive locations... T - N

: patial Carbon Model Transport Carbon emissions

Cumulative emissions by transport mode Cumulative transport emissions per dwelling

9Bus @Elec Car @Non Elec Car

...to test and compare impacts of

40
Al v 0.2M 2
H
. . " H
3 & 2
Al
Muttipte scenarios when aevelope < om
- . - -
2020 2050
0.0M 0
Scenario4  Scenario 5 Audience  Scenario 1 Scenario 2 Scenario 3

I
Scenario 1 Scenario 2S¢

cenario 3
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Scenario 4 Scenario 5

Space Syntax




Interface

Net Zero Carbon Spatial Planning Tool
Spatial Carbon Model

ety
—
Space Syntax

Broad Spatial Location Transport

- P —
Wlkabity Scaro by OACD

e e
Varablesseectea

. Foursern, A0 METNASA USGS Powerd by £

Syntax

Net Zero Carbon Spatial Planning Tool Broad Spatial Location

Usethe Broad Spats Locaion oot o help develop scenarios.

consitrnd whon ot g numbers

oot ht v e doelop g Ao dtasts, <4 s, besgoks
ence, and o n e 6

Deneaneereie - Spatial Carbon Model Transport Carbon emissions
Cumutative emissions by ransport mode Cumulative ransport omissions per dwsing

Cumulaiv datancestaveled by transpert mode Tota cumintve smissions

Space Syntax
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Broad Spatial Location Variables
Growth path

ateyoaconeyear Lo, or 30

Resdontal

Tanspor

aren docine i osi ol powersd

Growth path EV Uptake

botwoon Lo,
acunvomate

First s years

home sandart o bestpactes ow
ey, Nonesdenial ke varties
o o Sotanen Roaing maoc,
Ioca aneray generaten and s fde

First s years

Number o dwetings

Spatial Carbon Model Individual Scenario

Totl Carbon por Dweling

Following 5 years
b ot cascn

Following 5 years.




Key functionality

Intuitive applications

Interactive Mapping Scenario Comparison Detailed Emissions Analysis

Total cumulative operational energy consumption Total cumulative emissions

@ResiElec @Resi Gas @Non ResiElec - Non Resi Gas — Existing Allocations and Major Growth Locations — Scenario 02 — Scenario 3 — Scenario 4
2.0bn
1.5bn 1.0M
= 1.0b
= T 8
3
I =1
- - -
0.0bn
Existing Scenario 02 Scenario 3 Scenario 4
Allocations and 0.OM -
Major Growth 2020 2030 2040 2050
Locations

{ o ) \
Exri LK Fari TomTam fGarmin Frursooars METUNASA LISES Powered by Feri
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4. Borough Partner Insight &
Value

Andrew Thomson, West Oxfordshire DC
Planning Policy Manager
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What’s unique about our tool?

Evidence
+ experience-based

Annual emissions

User-Friendly Efficient

Total Carbon per Dwelling
@®Embodied @ Operational Energy @ Transport @ Number of dwellings built

J‘"‘r
 Future-proof
« (ost-effective and scalable
« Comprehensive Carbon
Impact Assessments &

« Accessible through MS
software suite

1.0M

0.0M
2020

Unlocking spatial carbon planning for local authorities - February 2025



Empowering Local Authorities

What can the tool do for you?

« Modelled carbon impacts . .
seemnneecenneanp Defensible Planning Framework

« Improved decision-making

Spatial Carbon Model Sites by scenario C Q= g -

Location category Dwellings Total tC02e Resi Embodied MNon Resi Resi Operational Resi Operational Resi Operational Resi Operati
. . . . . tCO2e Embodied Energy tCO2e Elec tCO2e Gas tC02e Elec kWh
« Aligned with nat | pol . e -
I n e W | n O I O n O O I C | e S Land at East Rural village and dispersed 700.0 36,715 ..

Carterion

SDA
. B SDA
- Tailored growth scenarios i, e
| r r W r I Garden Village
Land at Urban city and town 200.0 22103 2,405
Milestone Road
East Witney Urban city and town 450.0 52,841 22212 5,855 9,219 707.99 8,511.00 23,05
SDA
East Chipping ~ Rural town and fringe 1,027.0 44,020 11_229_
.
« Improved public and stakeholder engagement T

Norton SDA
Total dwellings built per year Total cumulative emissions

68222

599.88 3.641.00 1155

—Chipping ... —East Chi... —EastWit.. —EastWo... —ForestR... —Land at .. 3 ‘@®Embodied @ Operational energy @ Transport

e Visualised results B

1K

tttttttttttttttttttttt

tCO2e

Drwellings

uuuuuuuuuuuuuu
.gm-mcmmmuu:::::c%‘;gggﬁ

K
2020 2030 2040 2050
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53.Q&A

Connect with us:

Lewis Knight
Lewis.knight@bioregional.com

Jo Mortensen
Jo.mortensen@bioregional.com

Ed Parham
e.parham@spacesyntax.com

Book a demo today:

bioregional.com

Unlocking spatial carbon planning for local authorities - February 2025
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Thank you for joining us today

Connect with us: Book a demo today:

Lewis Knight
Lewis.knight@bioregional.com

Jo Mortensen
Jo.mortensen@bioregional.com

Ed Parham
e.parham@spacesyntax.com bioregional.com
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