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National Buildings Database

Why do we need one?




UK Building Stock in Context

UK railway infrastructure value: £332bn
Number of railways companies: 28

UK water infrastructure value: £90bn
Number of water companies: 11

UK energy infrastructure value: £196bn
Number of energy companies: 37

UK non-domestic buildings value: £1.0 trillion (2m premises)
Number owners: 1m (individual: 950k, landlords: ~50k)

UK homes value: £8.7 trillion (30m homes)
Number owners: 23m (private individuals: 21m, landlords: ~2m)




UK Building Stock in Context

UK homes value: £8.7 trillion (30m homes)
Number owners: 23m (private individuals: 21m, landlords: ~2m)

UK non-domestic buildings value: £1.0 trillion (2Zm premises)
Number owners: 1m (individual: 950k, landlords: ~50k)

32 million units / value £10 trillion / 24m owners
More diverse / more valuable / more owners

More in need of a national digital twin!



National Buildings Database

Composition




3DStock:
10 years of underpinning research at UCL

] o

The Bartlett Review

hris'Stevens & 2
[ E
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Decarbonising London’s
social housing

London’s Islington Council has partnered with
UCL to decarbonise social housing in pursuit
of net zero

Jehans Collections
Clothing Shop.

By Steve Evans

London Solar Opportunity Map



Project purpose

Addressing gaps Comprehensive
in non-domestic database of the
building stock UK building stock
data

Department for
Energy Security
& Net Zero

Commissioned by:

More impactful
decarbonisation
/ net zero
strategies and

policy

. Createarecordof everybuildingin the

Great Britain (England, Wales and Scotland)

. Characterisd&eyfeatures(e.g.construction,

geometry,and categorisatiof), energy
consumptionandendusesfor every
buildingin the database.

. Examim the validity ofenergyperformancedata

andcharacteristicsisingtargetedsurveysand
datacollection.

. Developmethodfor ongoingupdatesto

databaseandsamplingsyntheticshareable
datasetsfrom the database.

. Makeoutputsthat areaccessibl¢o other

governmentdepartmentsandexternal
researchers.



&\ National Buildings Database

Activity Classsesf interest

wOffices wAgriculture
wShops wArts& Leisure
wWarehouses wCommunity
wFactories wDefence
wEducation wSport
wEmergency w Transport
wHealth wUltilities

wHospitality




CURRENT ENERGY RATING

meters

Assembling data Surveys & audits Modelling & QA Applications




National Buildings Database

Phase 1: some findings
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Department for
Energy Security
& Net Zero

Non-Domestic Building
Stock in England and Wales
Executive Summary

DESNZ research paper series number: 2024/005

March 2023

https://www.gov.uk/government/publications/national -

buildings-database-phase-1-non-domestic-building-stock-

in-england-and-wales

Or search for:
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https://www.gov.uk/government/publications/national-buildings-database-phase-1-non-domestic-building-stock-in-england-and-wales
https://www.gov.uk/government/publications/national-buildings-database-phase-1-non-domestic-building-stock-in-england-and-wales
https://www.gov.uk/government/publications/national-buildings-database-phase-1-non-domestic-building-stock-in-england-and-wales

In office, shop and hospitality activity classes, 50%
of premises have a heritage status

Agriculture, Countryside, Animals
Arts and Leisure
Community
Education s —
Emergency mm—
Factory mee—

MisScellaneous s
VoD I
Oljjfefe
Sjfele @
S0 O
TransSport
Utilities meee—
Warehouse

10 20 30 40 50 60 70 80 90 100
m Listed and Conservation  m Listed not Conservation m Not Listed, Conservation

Not Listed not Conservation no data
Percentage distribution of premises by CaRB3 class, using the Listed building status and Conservation areas, combined to classify the premises, 2020
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However, in the largest
classes the largest 10%
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60% of area
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Valuation Office Agency data only includes
25% of floor area for the hospitality sector

million m 2 of floorspace (Hospitality)

VOA (subset) 14.9 voA N

BEES (extrapolated) 49.4 sees
ND-NEED (subset) 13.3 ND-NEED [

NDBS (multimethod) 59.0 NDBS

NB: ND-NEED based on VOA 0 20 40 60



Non-domestic premises are not typically
standalone

A48% of nondomestic premises
share a building with other non
domestic premises

AA further 23% share a building with
domestic premises

A From a buildings perspective:
A 40% of buildings have just one nodomestic premises
A 9% have more than one nomlomestic premises

A 20% of buildings have a mix of nodomestic and
domestic premises




NBD Phase 2: Programme and Timeline

®
@)
©
@

Method design and data
collation

Remote surveys

Site audits

Data analysis

w From existing sources / secondary data

w To QA existing datal400 across sectors
w Insights / addressing data gag®900

w Test and qualify existing datath site-
based audits and modelling of energy use

w Further data modelling and reporting
w Produce statistics and synthetic data

2023

2024

Complete

2025



Mapping the Risk Futur
Overheating in Homes

(mapped onto 3DStock d

ata)

=7 Carlisle ~-Supder

T — b :
7 _
- e Durham
- - ra
2 (I
. " it “{';'-I‘. p
. -
_.l‘
{
- » md
; e o
b § y

Ripon

i ., |

1§ o
" Langaster_i—
"'., [ |/

"4 r:e 2 . :""‘-..‘._L_ s

" EJ‘EStﬁiﬂ o

" .l'-.-,

o,
s o Manchiliter
Liverpool. | £ ¥¢ Sheffiel

lsa];h I}q 9
Sy - e
I Chester o, ohad
e L
Wrexham - _ Stoke-on:Trent: ;

o =)

4 L e el s :
f T TR L - {_-n.' Derby
e -

—

-

“Bradford
.~ Wakefiel

1

Y W
Lichfield” ..~
Wolwerthampton™
 { ST r
§ Birmingham
il

=

M, Ty ’ § et r P
ol L Y A i
T T_,---‘\! r'"ihf—\l - i
= . -
I Worcgster)
7 7 L
\ a
Hereford | ¥, &4
P S T
gt i~ B

& L b
e, 3T A8 TN
o “‘-:"'_'G\lqu\'.:.e-.s,‘ter { L

te projection with no adag
< of overheating ®

& Wells  f &



CSNOW Research Programme

Commissioned by DESNZ

Climate Services for a Net Zero Resilient World
(CS-NOW) is a 4-year, £5 million research
programme, to inform UK climate policy and help
UK meet its global decarbonisation ambitions.

CS-NOW aims to enhance the scientific
understanding of climate impacts, decarbonisation
and climate action, and improve accessibility to
the UKOs c¢climate dat a.

Spatially Granular UK Climate Impacts
for Local Authorities — Data Visualisation

Tool
Beta prototype

March, 2024

° Natural
IBRR Tyndall’Centre i
RICARDO for Climate Change Research Research Council

S
=f= UK Government




Supporting research

Assessing the future heating and cooling

needs of the UK housing stock an d a,n aIyS|S

WPD4 final report

Final report to be
oo <@ published soon




Mapping the Risk Future Overheating in Homes

BEUIGRUWDWgYYaWw YYULWqY WHIJIWG ¢

ustrative purposes onl

Do Po  Po  Po

Overheating risk modelled for
housing stock in England & Wales

Mapped onto 3DStock (which

underpins the NBD)

Future overheating risk mapped

onto Iindividual homes

Risks presented at LAD, LSOA and

OA levels

Examine different climate
scenarios and adaptation

measures

Overheating maps

Use these maps to explore the impact of climate change on
future temperatures inside homes and model how different
adaptations change internal temperatures.

Further information | Quick start tour of data

Find area

Manchester [ X v

Climate change projections

These options switch the projection showing the impact of
change in climate over time and with differing CO2
emissions

=X 2030 - Low emissions scenario v

Overheating metrics

Metrics displayed on the map showing the impact of the
selected climate change projection and retrofit adaptations.

TMssesvi - Combined hours over 26°C & SVI v

Building adaptation measures

Four different buildings adaptations were modelled. Use
these options see how the selected overheating metric
changes with adaptation.

NoNE  Baseline (no adaptations) v

Use and share

u<: Bookmark this map = Export this map (PNG)
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For 2030 under RCP2.6 climate projection with no adaptations, Manchester v
[T has high increased risk of overheating ©

> sapernurny’
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Search or pan to location

BETA: This is a new service. Data displayed is for illustrative purposes only.

Overheating maps

Use these maps to explore the impact of climate change on
future temperatures inside homes and model how different
adaptations change internal temperatures.

Further information | Quick start tour of data

Find area
England and Wales A

Search England and Wales n

For example a postcode or local authority

Climate change projections

These options switch the projection showing the impact of
change in climate over time and with differing CO2
emissions

2030 - Low emissions scenario v

Overheating metrics

Metrics displayed on the map showing the impact of the
selected climate change projection and retrofit adaptations.

T™M59:svi  Combined hours over 26°C & SVI A
(® msessvi Combined hours over 26°C & SVI ®
QO ts9 Hours over 26°C ®
QO swi Social Vulnerability Index (©)
O svipec Social Vulnerability Index - Decile ©)
() tin  Nishttime indoor temperature )

2,

A /
"~Bradford
. R
Find X Pt Wakefield 2

s
S

Locate an area of interest by either using the map pan and
zoom features or by searching for a postcode or local
authority name

10f8

-

England and Wales
Combined hours over 26°C & SVI

B 02020202 e

lowest increase  v.low low average high v.high  highest increase

v show individual metric values 60% of domestic homes in area had EPC (used in model)

S

Wells

N



Zoom in: LAD > LSOA > OA

‘ s only.
3 levels of aggregation X ;

0% Z
{ Asyouzoom in to the map different aggregations of data m 5 m 5
are available, these are shown at the top of the map along - gy :
L > o ? ",
5, / s f % \

with the option to lock the map to an aggregation level.

Find area
E00186136 B X v

Climate change projections

These options switch the projection showing the impact of
change in climate over time and with differing CO2
emissions

EXZXJ 2030 - Low emissions scenario v

Overheating metrics

Metrics displayed on the map showing the impact of the
selected climate change projection and retrofit adaptations.

Tmse+svi  Combined hours over 26°C & SVI A

(® Tmssssvi Combined hours over 26°C & SV
For 2030 under RCP2.6 climate projection with no adaptations, E00186136
X has v.high increased risk of overheating ®

lowest increase  v.low low average high v.high  highestincrease

T™™s58 Hours over 26°C
as \

svi Social Vulnerability Index
svipec  Social Vulnerability Index - Decile

1IN Nighttime indoor temperature

© 6 @ © 6 ©

v show individual metric values 60% of domestic homes in area had EPC (used in model)

0000 O

Tout Nighttime outdoor temperature




Map key expands to display metrics (here TM54 & SVI)

BETA: This is a new service. Data displayed is for illustrative purposes only.

Overheating maps

Use these maps to explore the impact of climate change on
future temperatures inside homes and model how different
adaptations change internal temperatures.

Further information | Quick start tour of data

Find area
Birmingham [ER] X v

Climate change projections

These options switch the projection showing the impact of
change in climate over time and with differing CO2
emissions

2030 - Low emissions scenario v

Overheating metrics :

Metrics displayed on the map showing the impact of the
selected climate change projection and retrofit adaptations.

R

Tmsessvi - Combined hours over 26°C & SV A For 2030 under RCP2.6 climate projection with no adaptations, Birmingham A

[EX has high increased risk of overheating ©

b
A

(® tmso:svi Combined hours over Expand the map key X

™59 Hours over 26°C A A N
o Show or hide the combined metric viee explore the lowest increase  v.low low average high v.high  highest increase

Sl SocolValnersbilityindes underlying data that's used to establish risk. A . . _ .
©) Ity This view combines the SVI (Social Vulnerability Index) and A hide individual metric values 60% of domestic homes in area had EPC (used in model)
O svipec  Social Vulnerability Inde =~ TM59 (summer nighttime hours over 26°C) metrics for o : <.

deeper insights into each area's social vulnerability to Hours over 26°C Social Vulnerability Index

O B Nighttime indoor tempera  overheating - Vo am - Ve -
O rtour Nighttime outdoor temp 3 fg 33% 69% 106% 143% 18.0% 21.7% -1.8  -0.9 0 0.9 18 27




Change future climate projections

ata displayed is for illustrative purposes only.

Overheating maps

Use these maps to explore the impact of climate change on
future temperatures inside homes and model how different
adaptations change internal temperatures.

Further information | Quick start tour of data

Find area 2
Birmingham [EX] X v

Climate change projections "

These options switch the projection showing the impact of
change in climate over time and with differing CO2
emissions

Change the climate projection and year

limate projections are modelled for three different

vear

ng short, medium and long term projections

2080 - High emissions scenario

using the MET office's predictions based on increasing CO:

1
(carbon dioxide) in the atmosphere using their RCP (relative
concentration pathways) model

N\
O X3 2030 - Low emissions scenario ®
O X3 2050 - Low emissions scenario ®

®

® 2080 - High emissions scenario

40f 8

Overheating metrics
&
For 2080 under RCP8.5 climate projection with no adaptations, Birmingham A &
I has average increased risk of overheating © §

Use these options to explore different metrics of impact
modelled in the analysis

TMms9+svi  Combined hours over 26°C & SVI

B vV L
(® Twmso:svi Combined hours over 26°C & SVI . : ‘ , _ & 23
lowest increase  v.low low average high v.high  highestincrease ety O

O mss Hours over 26°C v show individual metric values 60% of domestic homes in area had EPC (used in model)

ks T E A ;. BT W 4 -

O swi Social Vulnerability Index




Apply different mitigation and adaptation measures

BETA: This is a new service. Data displayed is for illustrative purposes only.

Lriange i Ciniale i dliu vwia " iy oL J 2% "
emissions =N :

e : Areas el
2030 - Low emissions scenario v .

Overheating metrics

Metrics displayed on the map showing the impact of the
selected climate change projection and retrofit adaptations.

TM59+svi  Combined hours over 26°C & SVI A

(® Twmso:isvi Combined hours over 26°C & SVI
O se Hours over 26°C

O sw Social Vulnerability Index

QO svipec Social Vulnerability Index - Decile

O 71N Nighttime indoor temperature

CHICHECAROAESH )

O Ttour Nighttime outdoor temperature

Building adaptation measures

Four different buildings adaptations were modelled. Use
these options see how the selected overheating metric
changes with adaptation.

Apply different building adaptation measures X o : 7 ' % i
. . < ‘.f.:A " ‘ .‘"
INT  Retrofit & internal shadin ‘
5 Switch between the adaptation measures to see how the
modelled impact changes for your chosen metric, the map

and legend values will update

A
®
RET Retrofit (insulation) ® 50f8 _
®
®

-P2.6 climate projection with retrofit & internal shading,

NONE Baseline (no adaptations) has v.high increased risk of overheating ®

INT  Retrofit & internal shading w low average high v.high  highestincrease

O® 0O

v show individual metric values 60% of domestic homes in area had EPC (used in model)

exT  Retrofit & external shading




Select from a range of metrics

BETA: This is a new service. Data displayed is for illustrative purposes only.

LIIdIIsC HWELCHNIaLE UVETD LTS arniu vwian uiicrn |5 UL

emissions

2030 - Low emissions scenario v

Overheating metrics

Metrics displayed on the map showing the impact of the
selected climate change projection and retrofit adaptations.

TIN  Nighttime indoor temperature A

TM59+svi  Combined hours over 26°C & SVI
™59 Hours over 26°C :
display them on the map and compare data shown in the
svi  Social Vulnerability Index end
svipec  Social Vulnerability Index - Decile

TIN Nighttime indoor temperature

O®O0 00 0
Qe @ 8 e

Tout Nighttime outdoor temperature

Building adaptation measures

Four different buildings adaptations were modelled. Use

these options to change between these to update selected S s
3 : —~/ TN e ot = - . . . : -

overheating metrics ' - median nighttime indoor temperature for Birmingham [XJ

in 2030 across all building types
assuming retrofit & internal shading under climate
change projection RCP2.6 ®

INT  Retrofit & internal shading

NONE Baseline (no adaptations)

RET Retrofit (insulation)

INT  Retrofit & internal shading 19.4°C g e 22.0°C

v show building type break down

0O0® 0|0
© © 06 0

Ext Retrofit & external shading




Investigate impact in different types of home

BETA: This is a new service. Data displayed is for illustrative purposes only.

LIIOI!SC HiLCHniaLe Ve ulnie aniua vwiu i uniienn ls L Y
emissions T

X3 2030 - Low emissions scenario v m

Overheating metrics B

Metrics displayed on the map showing the impact of the
selected climate change projection and retrofit adaptations.

TiIN  Nighttime indoor temperature A

bt % N A
?L-'"i"y":é\{r{f’a@.. bt

QO twmsessvi  Combined hours over 26°C & SVI ®
median nighttime indoor temperature for Birmingham @ A
O mse Hours over 26°C © in 2030 across all building types
O swi Social Vulnerability Index 6) S assuming retrofit & internal shading under climate
change projection RCP2.6 ®
O svipec  Social Vulnerability Index - Decile ©) N 'I v
>

® T1in Nighttime indoor temperature ©) ‘

) > 18.5°C 19.4°C 20.3°C 2112€ 22.0°C 22:9°€
O rour Nighttime outdoor temperature ® I'ﬁ‘ v show building type break down 60% of homes in area were modelled

) The right hand chart shows the metric value for Detached house 20.2°C
Building adaptation measures N = different types of building. Flats and homes that IS

can't cross ventilate were found to overheat more Semi-detached house 20.6°C

See detailed data by building types X as were bungalows as the model assumes ground Mid terrace 20.7°C
floor windows will be closed at night for security. S
End terrace 20.9°C

Four different buildings adaptations wert
these options to change between these t
overheating metrics

INT  Retrofit & internal shading

Low rise flat 20.4°C

O NONE Baseline (no adaptations) anes by Nome type High rise flat 20.5°C
QO rer Retrofit (insulation) hiehs ﬁi flat 20.5°C
® Nt Retrofit & internal shading ® Bungalow 20,6°c‘
O 1 Retrofit & external shading ©) |

PN 4\ 41"1; 47 \(l__; ) \ 1 o




Save data views and export data to GIS via API



