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A bit of background

 Carbon & Place www.carbon.place

* Research project
* Free webtools for communities and policymakers

» Understanding local consumption-based carbon
footprints

kgCO.e per person
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[ Flights

[ Public Transport

[0 Vehicle Maintenance
B Bikes & Company Vehiclk
B Vans

B cars

B Vehicle Purchase
B Miscellaneous

[ Education

B Health

[] Restaurants & Hotels
[ Recreation

] Communications

B Cilothing

B Alcohol & Tobacco
[0 Food & Drink

[ Furnishings

B Other Housing

B Other Heating

B Electricity

O Gas
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http://www.carbon.place/

Why

Decarbonisation is increasingly delivered
locally

Insulation

Heat Pumps
Electric Vehicles
Public Transport

Local characteristics create unique

Challenges /opportunities
Needs

Local data enables better decision making

Raises awareness of significant spatial
inequality

About 8x difference in Carbon
Footprints
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Abstract
Carbon & Place (https:/www.carbon.place) is anongangrsurd\pm;eawpmdu afree family
of web tools intended to explain the spatial variation in per-capita carbon footprints across Great

Britain and how they can be reduced. The tools present results via interactive maps using GIS data,
small area statistics, surveys, and models to aid planners, policymakers, and communities in un-
derstanding their climate impact. Local people can benefit from disaggregated analysis as it can be
more personally relevant and account for local circumstances and needs. This paper provides an
overview of the project, its open-source website, and analysis pipeline, as well as reporting on its
progress to date and future work.
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Introduction

Carbon footprints are a widely used method for attributing ility for emissi or

individuals (Chen ct al,, 2021; Pandey et al., 2011). They are commonly m.h:u.latu‘l for large
areas i (M et al., 2013; Moran et al., 2018) or groups and

(Ottelin et al., 2019; Steen-Olsen et al., 2016;
‘Weber and Matthews, 2008; Wiedenhofer et al., 2017). However, the intermediate scale of

neighbourhoods or communitics is far less studied (Heinonen et al., 2020). This is a problem
because nei scale affect parts of the carbon footprint,
and there is an emerging research agenda around how place-based solutions are more effective at
achieving decarbonisation goals (Lai et al., 2025; Middlemiss ct al., 2024). For cxample, building
properties and travel patterns closely relate o nei history and
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How

Real Data

Aggregate Data Living Costs and
(e.g. Census) Food Survey

Neighbourhood
Spending data

Morgan, M. (2025). Carbon & Place: Data and tools to understand the spatial variation in carbon footprints.
Environment and Planning B: Urban Analytics and City Science, 0(0)._https://doi.org/10.1177/23998083251401613
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LSOA Classification 2011
. Cosmopolitan student neighbourhoods
. Ageing rural neighbourhoods
. Prospering countryside life
. Remoter communities
Rural traits
. Achieving neighbourhoods
B Asian traits
. Highly qualified professionals
Households in terraces and flats
. Challenged white communities

A 13-year history of
neighbourhood carbon
footprints

Constrained renters
Hampered neighbourhoods
Hard-pressed flat dwellers

« 2010 — 2022

» 43,064 areas across Great Britain
(England, Scotland, Wales)
~1,500 — 3,000 people per area

. Ageing urban communities

. Aspiring urban households

. Comfortable neighbourhoods
Endeavouring social renters
Primary sector workers
Inner city cosmopolitan

. Urban cultural mix

. Young ethnic communities

. Affluent communities

[0 Ageing suburbanites
Comfortable suburbia

* First look at the results
« Summarised for 24 types of area
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Area classification

1250 - === Remoter communities
. PrOspering

Electricity e

neighbourhoods

Rural traits A

Real Data . Highly qualified
1000 - professionals

=== Affluent communities

* Falling emissions due to Primary sector
grid decarbonisation

Ageing urban
communities
Cosmopolitan student
A neighbourhoods
____ Comfortable
: 750 f neighbourhoods
. === Ageing suburbanites
Achieving
- neighbourhoods
i Asian traits
Constrained renters
500 - Comfortable suburbia
UK renewables enjoy record year in 2025 - but gas power still rises
Annual electricity supply by source, terawatt-hours (TWh) Hard-pressed flat
dwellers
Inner city
. cosmopolitan
Gas e Aspiring urban
households
3% Renewabl Households in
-~ terraces and flats

Per person Electricity Emissions (kgCO,e)

Nuclear 250 - Endeavouring social

renters

Challenged white
Coal communities

Netimports Hampered

neighbourhoods

2010 2015 2020 2025

Source: Carban Brief analysis af data from NESO and DESNZ CarbonBrief === |Jrban cultural mix

https://www.carbonbrief.org/analysis-uk-renewables- e YOUNg ethnic

A A L 0 communities o . i L
enjoy-record-year-in-2025-but-gas-power-still-rises/ % change in electrcity emissions 2010-2022

1 1 I
Year 41000 -80.0 -715 699 685 -668 -57.5  361.8 Missing
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Area classification

Remoter communities

Prospering
countryside life
Ageing rural
neighbourhoods

Electricity 2

Affluent communities

Asian traits

Real Data

Rural traits

Comfortable suburbia

“

Achieving
neighbourhoods
Highly qualified
professionals

Energy vs
Emissions

=== Ageing suburbanites

Young ethnic
communities
Households in
terraces and flats
Hampered
neighbourhoods
Aspiring urban
households

Switch from per
person to per
household

=== Urban cultural mix

Comfortable
neighbourhoods

Change in rank —— Ageing urban

communities

Household electricity consumption kWh/yr

Endeavouring social

order renters

Primary sector
1000 - workers

VI D . Challenged white
C O a n d communities
Cosmopolitan student
neighbourhoods

U k ra i n e C ri S i S Constrained renters

Inner city
cosmopolitan
Hard-pressed flat

0 dwellers . g s
% change in electrcity consumption 2010-2024
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2010+

|
-100 -43 -31 -27 -24 -21 -5 1,201

= 2018-
2020 -
2022 -
2024 -

2012-
2014 -
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Area classification a
== Affluent communities

= Asian traits

Prospering
countryside life
Young ethnic
communities

Gas

=== Remoter communities

Real Data

Comfortable suburbia

Highly qualified
professionals

Energy

=== Ageing suburbanites

Ageing rural
neighbourhoods
Achieving
neighbourhoods
Comfortable
neighbourhoods

Rural traits

Limited progress
2012-2020

Ukraine Crisis had
marked effect

Endeavouring social
renters

Ageing urban
communities
Households in
terraces and flats
Aspiring urban

Rise in energy households

=== Urban cultural mix

Ove rt ’? Primary sector
y . 5000 - workers
Challenged white
communities
Hampered
neighbourhoods

Constrained renters

Household gas consumption kWh/yr

Inner city
cosmopolitan
Cosmopolitan student
neighbourhoods
Hard-pressed flat

0 dwellers

% change in gas consumption 2010-2024
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2020 -
2022 -
2024 -

2010+
2012-
2014 -

1

1 I
-100 -54 -32 -29 -26 -23 -5 92,598Missing

~ 2018~



75+~ Area classification

Hard-pressed flat
dwellers

Building R
Energy
Efficiency

Comfortable suburbia
Real Data

Challenged white
communities
Hampered
neighbourhoods

Urban cultural mix

Cosmopolitan student
neighbourhoods
_ Comfortable
neighbourhoods
Households in
terraces and flats
Aspiring urban
households
Endeavouring social
renters

 SAP score out of ~100

* Poor correlation with

Constrained renters
Young ethnic

Mean energy efficiency score

energy consumption, oy e
but indication of retrofit oo wrben

Hig:\ly qualified
. e professionals
activity

= Affluent communities

=== Ageing suburbanites

« Scotland data missing
pre-2018

m—  Asian traits

Rural traits
Ageing rural
neighbourhoods
Prospering
countryside life

s Remoter communities

% change in mean EPC score 2010-2024

2012 -
2014 -
2016 - =
2018 -

1 1 1
o o N <
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! 1
Year 523 105 21 75 129 205 551  361.5 Missing



Area classification
1250 - Cosmopolitan student

—
C neighbourhoods
Ageing rural
a r - neighbourhoods
E - - Prospering

countryside life

=== Remoter communities

Rural traits

Achieving
neighbourhoods

Partially Modelled

= Asian traits

Highly qualified
professionals
Households in
terraces and flats
Challenged white
communities

 Less small-scale
data

Constrained renters

Hampered
neighbourhoods
Hard-pressed flat
dwellers

Ageing urban
communities
Aspiring urban
households
Comfortable
neighbourhoods
Endeavouring social

 Total mileage
largely flat ¢

Per person car emissions (kgCO,e)

renters
Primary sector
workers
Inner city
cosmopolitan
250 - .
=== |Jrban cultural mix
Young ethnic
communities
=== Affluent communities
=== Ageing suburbanites
Comfortable suburbia
0 l 1 1 ] ) ] )
o o~ <t © © 8 g
edrc.ac.uk Py S o S S o ) % change in car driving emissions 2010-2022
N A N e e o e ——r———
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Vehicle
Ownership

Real Data

 Significant rise in some
areas, especially in
rural and poor-urban
areas
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Vehicles/Household

-
o
-
o
N

2012 -

2014 -

2016 -
2018 -

Year

2020 -

2022 -

2024 -

Area classification

Remoter communities

Prospering
countryside life
Ageing rural
neighbourhoods

Rural traits

Affluent communities
Comfortable suburbia

Ageing suburbanites

Achieving
neighbourhoods

Asian traits

Aspiring urban
households
Primary sector
workers
Comfortable
neighbourhoods
Endeavouring social
renters

Ageing urban
communities
Households in
terraces and flats
Highly qualified
professionals
Hampered
neighbourhoods
Young ethnic
communities
Challenged white
communities

Urban cultural mix

Constrained renters

Cosmopolitan student
neighbourhoods
Hard-pressed flat
dwellers

Inner city
cosmopolitan

% change in vehicles per household 2010-2022

1 I
-94 -28 4 1" 17 26 79 20,919Missing



Private vs

Public
Transport

Real Data

e 2010-2022
progress over
time

* Goingin the

wrong direction
(up & left)
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Arrows show progress over time
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Cosmopolitan student neighbourhoods
Ageing rural neighbourhoods
Prospering countryside life
Remoter communities

Rural traits

Achieving neighbourhoods
Asian traits

Highly qualified professionals
Households in terraces and flats
Challenged white communities
Constrained renters
Hampered neighbourhoods
Hard-pressed flat dwellers
Ageing urban communities
Aspiring urban households
Comfortable neighbourhoods
Endeavouring social renters
Primary sector workers

Inner city cosmopolitan

Urban cultural mix

Young ethnic communities
Affluent communities

Ageing suburbanites

Comfortable suburbia



BEV
Adoption

e Adoption is highly
concentrated in
some areas

* High income +
off street parking

* Or highincome +
limited range

anxiety?
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Area classification

—

~ terraces and flats

Inner city
cosmopolitan

Affluent communities

Highly qualified
professionals
Prospering
countryside life

Asian traits

Achieving
neighbourhoods

Comfortable suburbia

Ageing rural
neighbourhoods

Ageing suburbanites

Comfortable
neighbourhoods

Remoter communities

Rural traits
Households in

Young ethnic
communities
Cosmopolitan student
neighbourhoods
Ageing urban
communities

Aspiring urban
households

Urban cultural mix

Primary sector
workers

Hampered
neighbourhoods
Endeavouring social
renters

Challenged white
communities

Constrained renters

Hard-pressed flat
dwellers x =
Percentage of private vehicles that are BEVs

L . |
22 55 18.8

0.0 0.6 1:1 1.5



2500 - Area classification

Cosmopolitan student
neighbourhoods

F u m—=  Affluent communities
I I h ts e Highly qualified
professionals

Inner city

cosmopolitan
Comfortable suburbia

Achieving
neighbourhoods
Prospering
countryside life
Households in
terraces and flats
Ageing rural
neighbourhoods

=== Ageing suburbanites

* Londoners, Wealthy,
Urbanites, and migrants
fly more

* Covid Effect

Ageing urban

Per person flights emissions (kgCO.e)

= communities
H Rural traits
°
CO,/km falling slower e
L households
than total km rising .
=== Remoter communities
Comfortable
, - [ L] _— .
° neighbourhoods
Can't distribute for flight -
H communities
distance .
=== Urban cultural mix
Primary sector
workers
500 - !
Constrained renters
. . L . . Hampered
Biichs, M., Mattioli, G., 2021. Trends in air travel inequality in the UK: neighbourhoods
From the few to the many? Travel Behav. Soc. 25, 92-101. § Endeavouring social
https://doi.org/10.1016/j.tbs.2021.05.008 Tonters
- — — — . Hard-pressed flat
Can rail reduce British aviation emissions? Transportation Researcher dwellers
Part D: Transport and Environment Volume 138, January 2025, 104513 .. Challenged white
https://doi.org/10.1016/j.trd.2024.104513 0n communities . . .
5 & & b & é é %o change in per person flight emissions 2010-2022
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Area classification

= Affluent communities ‘?

Goods
Services

* Importing more
emissions from abroad
(China)

* 43% 351 MtCO,/year
(2010)

* 55% 404 MtCO,/year
(2022)

=== Ageing suburbanites (S8

Prospering
countryside life i 4 o
Highly qualified -
professionals

Comfortable suburbia

Inner city
cosmopolitan
Achieving
neighbourhoods

Rural traits

Ageing rural
neighbourhoods

s Remoter communities

Ageing urban
communities
Cosmopolitan student
neighbourhoods
Aspiring urban
households

Primary sector
workers

Comfortable

2000 - neighbourhoods

=== Asian traits

Households in
terraces and flats
Endeavouring social
renters

Per person goods and services emissions (kgCO,e)

Constrained renters

1000 - === Urban cultural mix

Challenged white
communities
Hard-pressed flat
dwellers
Hampered &
neighbourhoods §
Young ethnic
0 communities

% change in per person goods and services emissions 2010-2022

' 1 !
Year 653 301  -0.7 8.6 168 267 607  299.6 Missing
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Carbon

: )
Conclusions ‘&f& Place

www.carbon.place

Much of the historical progress has been supply side led

Progress is real, but next stage is fragile

Various factors at play
* Rich — Poor
* Rural — Urban-
* Household Size

Best/worst cluster depends on which part of footprint you are looking at

Limited evidence of regional / local policy impacts

Surface Transport, Aviation, and Goods/Services are growing in importance

Exporting emissions is not decarbonisation

edrc.ac.uk 16
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