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Embodied carbon
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 Recent developments
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 What should | be teaching?
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Hands up if you use EPD like these

Statement of Verification

BREG EN EPD No.: 000002
ECO EPD Ref. No. 000092
This is to verify that the

provided by:

is in accordance with the requirements of:
EN 15804:2012+A1:2013
and

BRE Global Scheme Document

This declaration is for:

Company Address

The Building Centre
26 Store Street
London

WCI1E 7BT

Environmental Product Declaration

The Brick Development Association

] I W] [0 D
IIIBRICK ot
ASSQCIATION pisis ‘

Issue 4

|
|

SD207

Statement of Verification

BREG EN EPD No.: 000311 Issue 02

BRE

This is to verify that the

Environmental Product Declaration
provided by:

Kingspan Insulation Ltd

Global
rlfled

is in accordance with the requirements of:
EN 15804:2012+A1:2013
and

BRE Global Scheme Document SD207

This declaration is for:
Kingspan Kooltherm K5 External Wallboard, Kingspan
Kooltherm K20 Concrete Sandwich Board

Company Address

Kingspan Insulation Limited
Pembridge

Herefordshire

HR6 9LA

2

S
Kingspan.

Fibre-free
ore

4

Emma Baker 07 April 2022
e . Signed for BRE Global Ltd Operator Date of this lssue
Laura Crition 19 February 2019 & it
Signed for BRE Global Ltd Operator Date of this Issue 21 January 2021 20 January 2026
Date of First Issue Expiry Date

27 February 201927 February 2019 18 February 2024 N Pl
Date of First Issue Expiry Date

This Statement of Verification is issued subject to terms and conditions (for details NECO PLATFORM ] This Statement of Vi b R o

s S subject to terms and conditions (for
BRE /Global o szeentooilve comferns 7 BRE /Global Gt vt e
oy To check the validity of this statement of verification please, visit N T g valdity GF this sEsiement of Verification blasss; visit
er|f|ed www greenaooxive.com/check or contact us |/ ENT veRiRiED er|f|ed cdiTo S ST e RN D Vi
BRE Global Ltd., Garston, Watford WD25 SXX. 8RE Global Ltd., Garston, Watford WD25 9XX.
EPD T: +44(0333 321 8811 F: +44 {0}1923 664503 F: Enciries@breglobal.com EPD T +44(0)333 321 8811 F: +44 (0)1923 664603 £. Enquiries@breglobal com
BF1805-C-ECOP Rev 0.1 Page10of 14 © BRE Global Ltd, 2017 BF1805-C Rev 0.1 Page 1of 16 © BRE Global Ltd, 2017
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Climate change - already >1°C

.- Temperature change near Glasgow, Glasgow

rited Kingdom

Historic
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by between 1.2C - 3.7C by 2100
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Screenshot from Carbon Brief interactive depicting how an average surface temperature rise plays out differently across the globe


http://www.carbonbrief.org/mapped-how-every-part-of-the-world-has-warmed-and-could-continue-to-warm
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Nations Unies
Conférence sur les Changements Climatiques 2015

COP21/CMP11

Paris_-France =
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From Paris to projects...

\

International agreement

National policies

Corporate goals +
voluntary standards

N
. n SCIENCE
E@Eﬂ Sub-national requirements @ BASED

[] @ Project implications

Icons from the Noun project (Andrei Yushchenko, Tom Walsh, Vectors Point & Randomhero)
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Progress since Paris Agreement

GHG emissions
(excluding LULUCF) (Gt CO2 eq/year using GWP-100 from the AR6)
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UNFCCC 2022 NDC Synthesis Report
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Global GHG emissions GtCOze /year

2100 WARMING PROJECTIONS

Emissions and expected warming based on pledges and current policies

Historical

@

target gap

2030
19-22 GtCOze

gclim.ate Nov 2022
Action
Tracker Update

Warming projected
by 2100

\ _——+2.90C ngh

(

k

. 2030
Implementation gap

23-27 GtCOze

=

1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

Policies & action

—1+2.6°C Low
——2030 targets only
+2.4°C
+2.0°C
Optimistic scenario
+1.8°C

Climate Action Tracker (2022)



https://climateactiontracker.org/global/temperatures/
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2021 global energy & process CO, emissions

Other

Residential (direct)

- 6%

8% -

Transport
22 « —488

37%

Other industry
30 %

Other building and
construction
industry

6% -

Residential (indirect)

11 %

Non-residential

. e (direct)
- 3%

Non-residential

(indirect)

N - 8%

Buildings construction
industry - concrete,
aluminium and steel

- 6%

Estimated emissions
for bricks and glass

-~3 %

UNEP/GABC 2022 Global Status Report



https://www.unep.org/resources/publication/2022-global-status-report-buildings-and-construction
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2021 global energy & process CO, emissions

28% Operational carbon

4

15% Embodied carbon

Adapted from UNEP/GABC 2022 Global Status Report



https://www.unep.org/resources/publication/2022-global-status-report-buildings-and-construction
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Improving
Consistency in
Whole Life
Carbon
Assessment
and Reporting

& ice

CIBSE insition of Gl Engineers

IStruct= @

Carbon Definitions
for the Built Environment,
Buildings & Infrastructure

For inclusion in the update
of the RICS Professional
Statement: ‘Whole life
carbon assessment for the
built environment’- 2023

RIBA W 6\@ RICS'

Architecture.com

. -... UK

= GBC

January 2023

Definitions

WHOLE LIFE CARBON - SYSTEM BOUNDARY

PRE-
CONSTR PRODUCT CONSTRU END OF LIFE
UCTION

design
Transport
Manufacturing
Transport
Construction and
installation process
Maintenance
Replacement
Refurbishment
Deconstruction and
demolition
Transport
Waste Processing
(o ETLEE]

Non-physical processes
acquisition of land/site and

1
: OPERATIONAL CARBON

: Operational Energy
i
1 Operational Water
1
1

BENEFITS AND LOADS
BEYOND THE SYSTEM
BOUNDARY

Net Flows from: Reuse,
Recycling, Energy
Recovery, Other Recovery

Exported Utilities: e.a.
Electric Energy,
Thermal Energy,

Potable Water

WLCN et al. (2023) Carbon definitions for the built environment



https://www.leti.uk/carbondefinitions
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WHOLE LIFE CARBON - SYSTEM BOUNDARY

EMBODIED CARBON / LIFE CYCLE EMBODIED CARBON

CONSTRU
CTION

PRODUCT

design
Transport
Transport
demolition
Transport
Disposal

Replacement
Refurbishment

Q
Q
c
(]
=
Q
L~
E
1]
=

Non-physical processes
before construction,
preliminary studies, tests,
acquisition of land/site and
Raw material supply
Manufacturing
Construction and
installation process
Deconstruction and
Waste Processing

BIOGENIC CARBON BIOGENIC CARBON BIOGENIC CARBON

OP ERATIONAL CARBON

Operational Energy
Operational Water

USER CARBON

el i ]

I
! CIRCULAR ECONOMY

BENEFITS AND LOADS
BEYOND THE SYSTEM
BOUNDARY

D1
Net Flows from: Reuse,
Recycling, Energy
Recovery, Other Recovery

D2
Exported Utilities: e.q.
Electric Energy,
Thermal Energy,
Potable Water

BIOGENIC CARBON




dAATOHLVYHLS 40 ALISHIAINN IHL

15

UK Greenhouse Gas Emissions

'

Whole-life carbon in the built environment

A

[

|

[

Products

|

Construction Maintenance End-of-life

|

[

Power, heating, cooling, water

|
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Total UK GHG emissions (2018 CCC Data)
showing proportion of Built Environment emissions

¢

-

O -

Sy

7 03 Total UK greenhouse

gas emissions:
MtCO,e (consumption basis,
outer grey band)

539 Total UK greenhouse
gas emissions:
MtCO, e (domestic basis,
inner circle)

Built environment influenced \t
MtCO, e (consumption basis)

Other sectors

/ MtCO,e
(consumption basis)

411

Built environment controlled
MtCO,e (consumption basis)

&= 177

Influence only
MtCO.,e
1 1 5 (consumption basis)

Available from: ukgbc.org/ukgbc-work/net-zero-whole-life-roadmap-for-the-built-environment/

CCC SECTORS (TOP CIRCLE)

00

&

A

-
e e O

an
A 4

Residential buildings
Non-residential buildings
Manufacturing & construction
Electricity supply

Fuel supply

Surface transport

Waste

F-gases

Aviation

Shipping

Agriculture

Land Use, Land-Use
Change & Forestry

BUILT ENVIRONMENT SECTORS

b

Buildings (Non Domestic)
Embodied Carbon

) Buildings (Domestic)

Embodied Carbon

Infrastructure
Embodied Carbon

Infrastructure
Operational carbon

Buildings
F-Gas

Buildings (Non-domestic)
Operational Carbon

Buildings (Domestic)
Operational Carbon

Surface transport



https://www.ukgbc.org/ukgbc-work/net-zero-whole-life-roadmap-for-the-built-environment/
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UK built environment

60 160%
Construction output
140%
50
120%
40
. 100%
Embodied carbon (MtCO,e)
30 80%
5 60%
0 Carbon intensity of supply chains
40%
10
20%
0 0%

2000 2005 2010 2015 2000 2005 2010 2015
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Net Zero Whole Life
VA Carbon Roadmap

. A Pathway to Net Zero for
the UK Built Environment

November 2021

AL f p POALD
.:.:-GBC G -’_:;'Z;‘” HBUILDINGLIFE

IKEA Foundation

Net Zero Roadmap

Outlines a common vision &
industry-wide actions for
achieving net zero carbon in the
construction, operation, &
demolition of buildings &
infrastructure in the UK.

Based on input from >100
stakeholders across industry

see ukgbc.org/ukgbc-work/net-zero-whole-life-roadmap-for-the-built-environment/



https://www.ukgbc.org/ukgbc-work/net-zero-whole-life-roadmap-for-the-built-environment/
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VA

N\

s

#EBC

Net Zero Whole Life
Carbon Roadmap
Summary for Policy-Makers

November 2021

-

WORLD

BUILDRG counaL

CELIRCIL

H aud U e #BUILDINGLIFE
mev  MBUILDINGLIFE L2UCC  SEepe

VA
-

Net Zero Whole Life
Carbon Roadmap
Stakeholder Action Plans

Laudes T IKEA Foundation
Foundation

Net Zero Whole Life
Carbon Roadmap
Technical Report

November 2021

November 2021

rur: A eunaation

IKEA Foundation
=




UK Built Environment GHG Emissions 1990-2050

MtCOze

350

300

.
*e,
.
®ese

250

200

Business as Usual

150

100

50

0

1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

20

Buildings (Non Domestic)
Embodied Carbon

Buildings (Domestic)
Embodied Carbon

Infrastructure
Embodied Carbon

Infrastructure
Operational carbon

Buildings
F-Gas

Buildings (Non Domestic)
Operational Carbon

Buildings (Domestic)
Operational Carbon

Available from: ukgbc.org/ukgbc-work/net-zero-whole-life-roadmap-for-the-built-environment/



https://www.ukgbc.org/ukgbc-work/net-zero-whole-life-roadmap-for-the-built-environment/
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Typical housing project split

Current mass
housebuilder
designs that
meet regs

Modern,
low-energy
design that
meets FHS

Embodied carbon Operational carbon

.
—a
@

C
C

=

Unregulated Regulated

Splits based on 2023 analysis of housebuilder designs from Future Homes Hub



https://irp.cdn-website.com/bdbb2d99/files/uploaded/Embodied%20and%20Whole%20Life%20Carbon%20Implementation%20Plan%20-%20final.pdf
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Scale - buildings

1t 10t 100t

Tkt 10kt

1OPkt

4x brick pallets
~1tCOZ2 LR
At 232 kgCO.e/t brick B rv/ e amiici

(A1-A5) from UK clay
brick EPD

—

King’s Cross Sports Hall

709 tCO.e
2000m? facility, LETI B-rated for embodied
carbon & sequesters 638 tCO,

5 Broadgate

46,324 tCO.e

13 storeys, 65,300m? of office
space to practical completion

Development
Pipeline
209,057 tCO.e

Forecasted total
embodied carbon in
2021 Sustainability
Report
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Scale - infrastructure

10 kt 10(13kt
|

’ _#”vf .
e
N o
= .

M5- Link Road
81,890 tCO2ze

1.6 miles new road
2 new junctions
& some realignment

A14 extension
081,432 tCO2e

23 miles of upgrades
7 miles widening

new bypass
& local modifications

36 MtCOze
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Basic calculation

Embodied carbon (kgCO,e) =

z (Quantity (kg)

Sum for all
materials

X

Carbon factor (kgCO,e/kg)
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Typical assessment of a building

(3 rics

RICS professional standards and
Whole life carbon
assessment for the

qguidance, UK
built environment of construction
:ssment of

1st edition, November, 2017
\l performance
- Calculation

Material quantities EPD or generic Assessment methodology
e.q. from building carbon factors e.g. BS EN 15978 + RICS PS

model or BoQ

Software/tool
e.g. OneClickLCA
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What is an EPD?

* An Environmental Product Declaration provides
environmental information from a LCA in a standardised
format using a consistent methodology

 Based on standards (e.g. EN 15804) combined with
Product Category Rules (PCR) and independently verified

« Basically LCA+PCR = EPD

See these introductory resources on EPD from the Alliance for Sustainable Building Products for further information



https://asbp.org.uk/workstream/environmental-product-declarations

X
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bre

Statement of Verification

BREG EN EPD No.: 000311 Issue 02

This is to verify that the

Environmental Product Declaration B RVG Obal
provided by: " n
Kingspan Insulation Ltd erlfl ed

is in accordance with the requirements of:
EN 15804:2012+A1:2013
and

BRE Global Scheme Document SD207

This declaration is for:
Kingspan Kooltherm K5 External Wallboard, Kingspan
Kooltherm K20 Concrete Sandwich Board

Company Address

Kingspan Insulation Limited
Pembridge

Herefordshire

HR6 9LA

v

Kihgs n

Emma Baker 07 April 2022

Signed for BRE Global Ltd Operator Date of this Issue

21 January 2021 20 January 2026

Date of First Issue Expiry Date
This Statement of Verification is issued subject to terms and conditions {for

B R E G |Oba| details visit www .greenbooklive.com/terms.
'f' d To check the validity of this statement of verification please, visit
erl Ie www.greenbooklive.com/check or contact us.

BRE Global Ltd., Garston, Watford WD25 9XX.
T. +44(0)333 321 8811 F: +44(0)1923 664603 E. E ries@preglobal

BF1805-C Rev 0.1 Page 10of 16 © BRE Global Ltd, 2017

bre

Environmental Product Declaration
EPD Number: 000311

General Information

EPD Programme Operator ‘ Applicable Product Category Rules

BRE Global BRE Environmental Profiles 2013 Product Category Rules
Watford, Herts for Type Ill environmental product declaration of construction
WD25 9XX products to EN 15804:2012+A1:2013

United Kingdom

Commissioner of LCA study ‘ LCA consultant/Tool

Kingspan Insulation Limited BRE LINA Tool v2.07
Pembridge
Herefordshire
HR6 SLA

Declared Unit ‘ Applicability/Coverage

1m? of insulation at a thickness that gives an R- Product Specific
value of 2.857m2.K/MW (60mm)

EPD Type ‘ Background database

Cradle to Gate with options Ecoinvent 3.2

Demonstration of Verification

CEN standard EN 15804 serves as the core PCR #

Independent verification of the declaration and data according to EN ISO 14025:2010
Olintemal External
(Where appropriate °)Third party verifier:
Nigel Jones

a: Product category rules
b: Optional for business-to-business communication; y for busir to-consumer cor (see EN ISO 14025:2010, 9.4)

Comparability

Environmental product declarations from different programmes may not be comparable if not compliant with
EN 15804:2012+A1:2013. Comparability is further dependent on the specific product category rules, system boundaries
and allocations, and background data sources. See Clause 5.3 of EN 15804:2012+A1:2013 for further guidance

EPD Number: 000311 Date of Issue:07 April 2022
BF1805-C Rev 0.0 Page 2 of 16

Expiry Date 20 January 2026
© BRE Global Ltd, 2017

7
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Main Product Contents

Material/Chemical Input %

Rigid thermoset fibre free phenolic insulation core 89%

Glass tissue facer 11%
*Average percentages applicable for 1m? of insulation at thickness that gives an R-value of 2.857m*KW

Manufacturing Process

Kingspan Kooltherm is made through a manufacturing process in which a foam forms an insulating core
between two facing elements. At the start of the process a mix of chemicals is added directly to the bottom
layer of facing and then expands to meet the top layer of facing. As it dries, the foam becomes tacky and
adheres itself to the facing, top and bottom. Once it has reached the necessary thickness the foam is cooked
under pressure. It is then moved onto a secondary oven to cure and harden, becoming bright pink in colour.
The insulation boards are then cut into the necessary sizes, packaged and sent to the loading bay for
collection.

Process flow diagram

Construction Installation

The product will be installed in wall applications using standard construction techniques.

Use Information

The product will be left alone after installation, and there are no known associated environmental impacts.

EPD Number: 000311 Date of Issue:07 April 2022 Expiry Date 20 January 2026
BF1805-C Rev 0.0 Page 4 of 16 © BRE Global Ltd, 2017

End of Life

The insulation will be removed for disposal when the building reaches the end of its life.

Life Cycle Assessment Calculation Rules

Declared unit description

1m? of insulation at a thickness that gives an R-value of 2.857m2.K/W (60mm)

System boundary

Cradle to gate with options: Modules A1-3, A4, A5, C2, C3 and C4.

The following processes are included in the A1-A3 production stage of Kooltherm: Manufacture of preliminary
products (resin, blowing agent, additives). Transportation of raw materials and preliminary products to the
manufacturing site. Manufacturing process on the production site including, energy, disposal of residual
materials, water consumption and VOC emissions to air.

The following process is included within the A4 construction stage: Transportation of the product to the
construction site.

The following processes are included in the A5 construction stage of Kooltherm: installation wastage rate,
material wastes produced by installation.

The following processes are included in C2, C3 and C4 stage of Kooltherm: End of life scenarios:
Transportation of waste from the construction site to the waste processing plant, incineration of waste
processing operations for recovery, waste sent to landfill.

Data sources, quality and allocation

This EPD covers all Kooltherm K5 External Wall Board and K20 Concrete Sandwich Board manufactured at
both the Pembridge and Castleblayney sites, representing 100% of production of these products in 2018 over
all Kingspan production sites included in this EPD, and 0.7% of the total site output at the Pembridge site
(168.5 tonnes) and 6.0% at the Castleblayney site (808.51 tonnes).

A profile for the Kooltherm foam was created separately as this covered a range of Kooltherm products. The
profile included all the impacts from the manufacture of the product, including all the data for the following
sections: ‘ancillary materials’, ‘packaging’, ‘fuel/energy’, ‘water’, ‘emissions to air, water and soil’, ‘production
waste, ‘other waste’ and ‘water discharged’. Allocation of these factors to the products was achieved by using
a proportion of the total Kooltherm foam output. The foam profile was then used as an input for this (and other)
end-product profiles.

Secondary data has been drawn from the BRE LINA database v2.0.64 and the background LCI datasets are
based on Ecoinvent v3.2.

Cut-off criteria

No inputs or outputs have been excluded. All raw materials, packaging materials, associated transport to the
manufacturing site, and from the manufacturing site to the building site, process energy, water use, direct
production waste, installations waste and emissions are included.

EPD Number: 000311 Date of Issue:07 April 2022 Expiry Date 20 January 2026
BF1805-C Rev 0.0 Page 5 of 16 © BRE Global Ltd, 2017
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LCA Results

(MND = module not declared; MNR = module not relevant; INA = indicator not assessed; AGG = aggregated)

Scenarios and additional technical information

Scenarios and additional technical information

Parameters describing environmental impacts

dAATOHLVYHLS 40 ALISHIAINN IHL
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Scenario Parameter Units Results GWP obP AP EP POCP ADPE ADPF
MJ, net
- . kgCO, | kgCFC11 kg SO kg (POs* kg CoHs kg Sb . N
Description of scenario equiv. equiv. equiv. equiv. equiv. equiv. c::;l:l;ic
Litre of fuel type 5
. N Lorry >32 Raw material
Fuel type / Vehicle type per distance or Y supply s AGG AGG AGG AGG AGG AGG AGG
vehicle type metric tons
A4 — Transport to the Transport A2 AGG AGG AGG AGG AGG AGG AGG
building site Distance km 523 Product stage
Manufacturing | A3 AGG AGG AGG AGG AGG AGG AGG
L o
Capacity utilisation (incl. empty returns) % 86 ;‘;‘;‘L;"f product | 43 3.98e40 4837 2.30e-2 5.14e-3 3923 30765 13242
Bulk density of transported products kg/m? 35 P Transport A4 1.00e-1 1.90e-8 343e-4 9.04e-5 7.10e-5 1.68e-7 1.56e+0
Description of scenario [PREESEETD Construction A5 8.21e-2 1.02¢-8 4.69e-4 1.06e-4 8.03e-5 6.19e-7 2.69e+0
B= Ir]stlallatlon n Installation wastage rate % of product 2 2 el MND MND MND MND MND MND MND
the building
) ] Maintenance B2 MND MND MND MND MND MND MND
Installation waste sent to landfill kg 0.042
Repair B3 MND MND MND MND MND MND MND
Description of scenario
L 5 Use stage Replacement B4 MND MND MND MND MND MND MND
) orry >
Transport type Vehicle type v
metric tons Refurbishment | BS MND MND MND MND MND MND MND
CltoCa Distance km 523 S:;;;EZZI B6 MND MND MND MND MND MND MND
End of life, . . . . Operational
Crushing and compacting of waste into briquettes MJ 9.48e-8 S B7 MND MND MND MND MND MND MND
Deconstruction,
Waste for energy recovery kg 1.87 demolition ¢ MND MND MND MND MND MND MND
Waste to landfill K 0.19 Transport c2 1.00e-1 1.90e-8 3.43e-4 9.04e-5 7.10e-5 1.68e-7 1.56e+0
9 : End of life
WD c3 1.58e-8 1.02e-15 858e-11 1.97e-11 4.88e-12 1.91e-14 24467
processing
Disposal c4 1.97e-3 5.18e-10 1.38e-5 452e-6 2.20e-6 1.79e-9 4.83e-2
Potential
benefits and Reuse,
loads beyond ::,;;’I‘I’r% D MND MND MND MND MND MND MND
the system potential
boundaries

EPD Number: 000311
BF1805-C Rev 0.0

Date of Issue:07 April 2022
Page 11 of 16

Expiry Date 20 January 2026
© BRE Global Ltd, 2017

GWP = Global Warming Potential;

ODP = Ozone Depletion Potential;

AP = Acidification Potential for Soil and Water;
EP = Eutrophication Potential;

EPD Number: 000311
BF1805-C Rev 0.0

Date of Issue:07 April 2022
Page 6 of 16

POCP = Formation potential of tropospheric Ozone;
ADPE = Abiotic Depletion Potential — Elements;
ADPF = Abiotic Depletion Potential — Fossil Fuels;

Expiry Date 20 January 2026
© BRE Global Ltd, 2017 Yy,
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How might | use an EPD?

Selecting a product (e.g. comparing two different suppliers)
Comparing design options

Meeting a reporting requirement of clients

Supporting a marketing claim

Integrating EPD into a larger assessment of a building or
iInfrastructure asset
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Calculation tools

The Structural Carbon Toolv2

One Click [C
neClick LCA €% eTool

A Cerclos Product

FCBS CARBON

HawkinsiBrown: Emission Reduction Tool

W) ZEBRA + many more!

% Carbon and Energy Model

D

Click logos for the tools. The Carbon Leadership Forum also provide a good overview of most tools



https://www.oneclicklca.com/
https://www.hawkinsbrown.com/sub-services/hbert-emissions-reduction-tool/
https://portal.fcbstudios.com/fcbscarbon
https://www.istructe.org/resources/guidance/the-structural-carbon-tool/
https://carbonleadershipforum.org/
https://carbonleadershipforum.org/tools-for-measuring-embodied-carbon/
http://www.buildingtransparency.org/
https://www.zebra-model.org/
https://etool.app/

RECENT DEVELOPMENTS

THE UNIVERSITY OF STRATHCLYDE
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Recent developments

Data availability
Standards & guidance
Benchmarking & grading
Planning

Public procurement

o a0 &~ W bh =

Regulations
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Recent developments

1.
2
3
4.
5
6

Data availability
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18000

16000

14000

12000

10000

8000

6000

4000

2000

Growth in EPD to EN15804

Aug-11 Apr-14 Sep-15 Mar-16 Jan-17 Jan-18 Jan-19 Jan-20 Jan-21 Jan-22 Jan-23

. FDES (FR) ‘ International EPD (SE/ANZ/TU/BR/LA) . EPD Norge (NO) . IBU (DE) . UL Environment (USA) . PEPecopassport (FR)
SCS Global (USA) @ MRPI (NE) @ BREEN 15804 EPD (UK) @ EPD Italy @ EPD Danmark @ SM Transparency Report (US) @ ITB (POL)
@ RTSEPD (FI) @ BCS Oko-Garantie (DE)* @ EPD Hub™* @ GlobalEPD (ESP) @ DAPcons (ESP) @ NSF (EN 15804) (USA) @ EPD Belge (BEL)
@ EPDIreland @ EAAEPD (Aluminium) @ DAPHabitat (PRT) @ Tata Steel EPD @ ZAG (SVN) @ Bau EPD (AUT) @ IFT Rosenheim (DE)*

P3 Optima (US) @ Cemsuisse® @ Cembureau® @) SUGB (CH)* @ StoraEnso® @ Czech VUPSEPD* @ ATIH @ Eurima® @ EPD China

Jane Anderson (2023) ConstructionL CA blog

@ Global Green Tag (AUS) @ Smart EPD


https://infogram.com/constructionlcas-2023-guide-to-epd-1h0n25yvdgz7l6p?live
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Recent developments

o a0 &~ W bh =

Standards & guidance
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Evolution of reporting standards

(Y rRiCS

RICS professional standards apg

Philosophy and
Programme

Updated November 2022

L
bSlo ..making excellence a habit”

rics.org/guidance

British & European standards RICS PS Built Environment Carbon Database
BS EN 15978 etc.



X
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PAS 2080:2023

Carbon management in buildings

and infrastructure

Construction
E E Leadership The Green Construction Board
Council

bsi.

PAS 2080:2023

Defines common language for
carbon management with defined
requirements for each value chain
member at each work stage



X
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Figure 1 — Relationships between value chain members across assets, networks and systems

Government, regulators, financiers,

multiple asset owners

Collaboration

Asset owners/managers

Collaboration

AR
Asset owners/ Designers ¥
mandgers _______________-'/""/

Product/material
suppliers
Key

— Control
—— = Influence

System

Network

NOTE A building or infrastructure asset is part of a network, which in turn is part of a system. The contro/ of
decision-making sits with different members of the value chain, but some of them often have greater ability to
influence decarbonization, depending on the level at which they are operating.
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Figure 3 — Value chain members in the built environment and their roles in carbon
management

Pelicies and incentives that
prioritize and accelerate

G local transition to net zero Provide equity, debt, and
overnment, loc financlal services/instruments to

authorities support a net zero economy

Price risk of stranded
assets in a net zero

Sponsors,

Determine decarbonizaticn Regulators lenders carbon economy
trajectory and requirements
at sector-level Insurers
) o Asset owners/
Leadership, set targets, prioritise managers

project pipeline that meets the net
zero transition objectives

Qutcome-led design considering
whole life carbon and co-benefits
for decision-making

Designers

Net zero cutcome-led Constructors
construction considering
whole life, circular impacts

Product/material

Proactive engagement on low suppliers

carbon solutions and drive
decarbonization of materials industry
Value chain members

@@ Subject to PAS 2080 scope of requirements
® Not subject to PAS 2080 scope of requirements but guidance given in Annex C
Not subject to PAS 2080 scope of requirements
NOTE Other stakeholders who have influence on carbon reduction but are not subject to the requirements of
the PAS include, among others, letting agencies, academia and quantity surveyors.
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Figure 2 — Unifying work stages for projects and programmes of work

Key
- PAS 2080:2023

- BS 8536:2022
RIBA Plan of Work

NOTE This figure introduces work stages in PAS 2080 that are similar to those of the Value Toolkit (developed by
the Construction Innovation Hub) [4]. For the purposes of this document, these stages map to the work stages
of infrastructure (adapted from BS 8536:2022, with an additional “end-of-life” stage) and the work stages of
the built environment (Plan of Work [5] developed by the Royal Institute of British Architects), as shown. There
are other sector-specific definitions of work stages that differ from those shown in Figure 2, but this is not
enough to hinder value chain members from implementing a carbon management process.




Other key UK guidance

The Institution of_ ) SECOND EDITION
Structural=ngineers

Embodied carbon in building services:

a calculation methodology How to calculate
embodied carbon

dAATOHLVYHLS 40 ALISHIAINN IHL

»';

TM65: 2021 CIBSE

CIBSE TM65 |StructE methodology

42

LETI Embodied
Carbon Primer

Supplementary
guidance to the
Climate Emergency
Design Guide

LETI primer
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Recent developments
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Benchmarking & grading
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RIBA & LETI targets

RIB A

2050
CLIMATE
CHALLENGE

VERSION 2 (2021)

LETI 2030
Design Target

LETI 2020
Design Target

RIBA 2030
Built Target

Upfront Carbon, A1-5 (exc. sequestration)
Education

<600 <500 | <500 [ <550

Residential | Education

<970 | <800 <675 | <690

All values in kgCO_e/m? (GIA)



X

dAATOHLVYHLS 40 ALISHIAINN IHL

45

LETI grades - King’s Cross Sports Hall

Embodied Carbon Target Alignment

Infroduction
‘This document has been produced fo provide
alignment in Embodied Carbon

The Case for Letter Bandings
Itis suggesled thal araling syslem thal allows
1ol carbon ambition

and comparisons. The induslry needs lo
standardise performance and reporling scopes
lo meel IPCC recommendalions for urgent
emissions reductions. LFT have worked wilh
RIBA. Ihe GLA, ISluclEand the UKGBC lo
produce this document.

Akey issue Ihe indushry faces s Ihe lack of
consistent measurement, leading 1o mis-afgned
benchmarks, project targets and claims.

Alignment in methodology is considered the
interim step fowards developing net zero
carbon fargets that reflect the UK’s carbon
budget. Targets willonly be usetul once
measurement is consistent. The UKGBC's 2021
Whole Life Carbon Net Zero Roadmap project
willgenerate sectoral carbon budget estimates,
which willassist in future more detailed building-
level target setfing.

This paper summarises he following key points:
The industry must push for Embodied
Carbonreporting on all projects.

«  Arating system should be infroduced
fo allow quick comparison of ambition
across various fypologies and portiolios

« lofalembodicd carbon fargets have
been infroduced
«  largets forretailhave been developed

. LETIand RIBA now have consistent
embodied carbon farget

. Data disclosure and breakdowns are
key to ensuting reporfing is valid and
comparable.

e There are two scopes that should be

teported against: Upfront Carbon
(modules Al-5, excluding
sequestiation), and total Embodied
Carbon (Al-5, B1-5, C1-4, including
sequestation).

RIBA H

The Institution of

sencmecn WLCN StructuralEngineers  needto improve e average

across lypologies and faciflation of
conversalions aboul embodied carbon wilh key
decision makers. Using a leller raling system,
which is alicady familiarin Ihe conlex! of Display
Energy Cerlificales will allow indusiry
professionals 1o lalk about an “Araled” buikling
and know that they are talking about the same:
level of ambilion regardiess of Ihe project. A
raling syslem can supporl compelilion across
various levels of ambition, something which is
particularly usetulin portiolio reporting (cither for
building owners orin schemes like the RIBA
practice survey).

ent best-practice performance is
considered to be a C rafing, while a B and
above is considered a robust selch largel.
Though only 4 typology rafing bands are
provided curtently, the methodology can be
repeated for ofher typologics or scopes of work
as mote data becomes available. The bandings
do not currently differentiate between new
build or refurbishment. Part of the rationale for
thisis that refurbishment projects willfind it casicr
fo achieve good performances and this
provides an incentive for refrofit. Itis expected
that as more data s collected for ranges of
tetrofit, the bandings could be adapled it
necessary.

Shift the Peak

(A
LETI 2030 Dosign ~ Current good
Target building design

Graphic showing the range of

Current average
building design

based on jects, and the

Using the ratings
The LETI position is that for buildings thal are currently
in the design slag
Average design achieves an F
+  Good design achieves a C (LETI2020
largel)
o LETI2030 design largel achieves an A

The RIBA 2030 Climale Challenge buill performance:
is equivalent of a B rating (nofe that this assumes
practical complelion in 2030, so designed eariier).

signposting
This document is designed to be read with other LET
documenls including th

«  LElEmbodied Carbon Primer

«  Whole lite Carbon and Fmbodied Catbon

One Pagers

s NetZero Carbon Definitions

«  Reporling femplates on the LET website:

«  FAQsavailable on the LETI website

Project Name Sports Hall, King's Cross
Project Sector Education
Assessment Date 31/12/2020
Assessment By (company) BAM
Location of Data hitps://bit.ly/3fXAmd4

Upfront Carbon
Al-5

Embodied Carbon
Al-5,B1-5 Cl1-4
( G /r'l‘\JJ

UprontErboded
Caroon

o Cyele
Erbocied Carben

Non-Listed Typolog)

Sauestred Carbor

Proposed rating ‘badge’

M
I i

<l
| ,!

A++
A+

Non-Listed Typology:

A+ 201.8

500

540

o~
~l
&}

Sequestered Carbon:

314 kgCO,e/m?

Module D:

LETI have published a great series of case studies including this example here



https://www.leti.uk/_files/ugd/252d09_c841faf2cd354bab9d178bb6e552261e.pdf
https://www.leti.uk/carbonalignment
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SCORS example

SCORS

149 kgCO,e/m’

Example Project
Structural embodied carbon, modules A1-AS
kgCO.e / m’ GIA
0 —
A++
100 —
200 —

Price & Myers 2021 projects dataset SCORS

35

30

25

20

15

10

(¥

Grar

ug
C
mD
mE
E
I |
L

Total

oh showing the number of designs in each SCORS category

Find out more about SCORS or view the latest Price & Myers dataset (v3 2023)



https://www.istructe.org/journal/volumes/volume-98-%282020%29/issue-10/setting-carbon-targets-an-introduction-to-scors/
https://www.pricemyers.com/climate-action/price--myers-embodied-carbon-database---3rd-edition-73
https://www.pricemyers.com/climate-action/price--myers-embodied-carbon-data-and-targets-57
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Company benchmarking - Arup Zero

Since our commitment in 2021 we have assessed:

& ﬂ ® s

5 650m?-

950+

Assets

Countries

Continents

Gross floor area

16

Building
typologies

1100+

Arup engineers
contributed data

Slide from Nigel Tonks (Arup)
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Example insight — carbon creep

12

10

Buildings' whole life
carbon 1s lowest at concept
stage, and then creeps up.

'S

Concept

Average Carbon Emissions per m#2
(2]

N

Construction

Slide from Nigel Tonks (Arup)



Recent developments

4. Planning

1

2.
3
5
6.

THE UNIVERSITY OF STRATHCLYDE

49
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MAYOR OF LONDON

THE
LONDON
PLAN
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THE SPATIAL DEVELOPMENT
STRATEGY FOR GREATER LONDON

MARCH 2021

London Policy SI2

F Development proposals referable
to the Mayor should calculate whole-
life cycle carbon emissions through a
nationally recognised Whole Life-
Cycle Carbon Assessment and
demonstrate actions taken to reduce
life-cycle carbon emissions

3 stage process

1. Pre-application
2. Stage 1 submission (i.e. RIBA Stage 2/3)

3. Post-construction

Results submitted using common template



https://www.london.gov.uk/sites/default/files/gla_wlc_assessment_template_may_2020_v.1.2_0.xlsx
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The B&NES Local Plan Partial Update incorporating the Main Modifications, Additional Minor Modifications and delegated
changes

BATH AND NORTH EAST SOMERSET COUNCIL
Local Plan (Core Strategy and Placemaking Plan) Partial Update
Adopted by the Council on 19" January 2023

B&NES Policy SCR8

“Large scale new-build developments
(@ minimum of 50 dwellings or a
minimum of 5000m? of commercial
floor space) are required to submit an
Embodied Carbon Assessment having
regard to the Sustainable Construction
Checklist SPD that demonstrates a
score of less than 900kgCO,e/m? can
be achieved within the development
for the substructure, superstructure
and finishes.”

Keep an eye out for summer 2023 report on project assessing implementation over first 6 months



https://www.bath.ac.uk/announcements/university-of-bath-and-b-nes-partner-on-ambitious-sustainable-construction-policies/
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Others with emerging requirements

 Bristol City Council

* North Somerset

* Greater Cambridgeshire
« Central Lincolnshire

* Leeds City Council
 Milton Keynes

e Cornwall

e And more...
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Impact on high profile developments

FINANCIAL TIMES @ Architects’ Journal

The battle over M&S Oxford Tulip rejected over embodied carbon and
Street and construction’s heritage concerns
carbon footprint

11 NOVEMBER 20271 = BY WILL ING

Retailer’s redevelopment bid has raised questions about the
environmental costs of demolishing and replacing older buildings as
opposed to retrofitting them

P Y
i
" II if
e
f :
| |I |
Ly g S
= ,/

— l!!’ "

[ | s
‘F '.‘.
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Recent developments
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Public procurement
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SCOTTISH cottish Government
FUTURES > ‘ iaghaltas na h-Alba
TRUST OV.SCOl

Net Zero Public Sector
Buildings Standard

MARCH 2021

The Scottish public sector standard
for defining, delivering and verifying
net zero greenhouse gas outcomes
of public sector new build and major
refurbishment projects

Objective 2:

Construction Embodied

Carbon

The majority of projects should target
no more than 600 kgCO,e/m?”

Appendix B sets outs detailed guidance




X
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»

Government
Property
Function

Net Zero
Estate Playbook

A guide to decarbonising
government property

Net Zero Estate Playbook

14

As Net Zero Whole Life is still a developing
and challenging area, further work will be
needed to define the scope and requirements
for this approach in a future version of this
guidance. At present, organisations should
follow the guidance set out in the
Construction Playbook regarding the use of
Whole Life Carbon assessments to inform
decisions at early stages of project definition
and option assessments”
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HM Government

THE
CONSTRUCTION
PLAYBOOK

Government Guidance

on sourcing and contracting public works
projects and programmes

Version 1.0
December 2020

Contracting authorities should adopt
the use of whole life carbon
assessments to understand and
minimise the GHG emissions
footprint of projects and programmes
throughout their lifecycle...
Contracting authorities should
require that solutions put forward by
potential suppliers are accompanied
by a whole life carbon assessment.”



X
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NHS

NHS Net Zero
Building Standard

a
AN |
(@ = _\| +
n n

AV.Z U\ET zizel K :m
- uEem : —pq - M
NN SoEns , ODLUHE R
+ “ = Ve
i /m i Im

i

NHS Net Zero Standard

14

Requirement to “Ensure a WLC assessment
is undertaken at each design stage, and used
to inform design decisions, with data
assessed, captured, and reported for all
materials”

“Project bespoke Upfront Carbon Limits must
be established by the client and project
team...for sub-structure, super structure and
facade...all other building components and
lifecycle stages must be assessed and
reported”

See Chapters 3-4 & Whole Life Carbon
Compliance Tool for further detail



X
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Homes England KPI15

14

Indicator to be developed on
embodied carbon of Homes England
supported development”




Recent developments

6. Regulations

- N O <

THE UNIVERSITY OF STRATHCLYDE

60
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International regulatory trend

2010 2[]'1 5 2'3'20 2D|25 20|30 2[3'35I
Netherlands | pe _ |
France 1 |
Sweden 1 |
Denmark | g gmm 12.50%25% -37.50%
Norway 1 gfe=
Finland - mfm

EU (subject to trilogue) <

Policy progression
Policy signalled . Reporting requirement

Limit imposed ] Reduced limit | Limit 3 [ Limit 4

For interactive summary with links to regulations see jannikgiesekam.co.uk/embodiedcarbon/



http://www.jannikgiesekam.co.uk/embodiedcarbon/

Testing and evaluation of the
voluntary sustainability standard

Determination of thres-
hold limit value by the
contracting parties (SBB)

New construction
under 1,000 m?

New construction
over 1,000 m?

dAATOHLVYHLS 40 ALISHIAINN IHL

Voluntary CO,
standard

62

r-—p 9

2023

Continuous collection of
latest knowledge and data

Threshold limit
value for 2025

Requirement for LCA
calculation without
threshold limit value

Threshold limit
value of 12 kg
CO,-eq/m*/year

Threshold limit

value of 8 kg
CO,-eq/m?/year

2025

Threshold limit
value for 2027

Revised thres-
hold require-
ment: e.g.

of 10,5 kg
CO,-eq/m’/year

Threshold limit

value of 7 kg
CO,-eq/m?/year

Example approach - Denmark

2027

Threshold limit
value for 2029

Revised thres-
hold require-
ment: e.q.

of 9 kg
CO,-eq/m?*/year

Threshold limit

value of 6 kg
CO,-eq/m?/year

2029

Revised thres-
hold require-
ment: e.q.

of 7,5 kg
CO,-eq/m?/year

Threshold limit

value of 5 kg
CO,-eq/m?/year

Example phasing and tightening of criteria from Denmark bolig og planstyrelsen (2022)



https://nordicsustainableconstruction.com/Media/637985265579506749/NCFC_2022_Limit%20values%20Denmark.pdf

X
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Recent international policy reviews

Whole life carbon models
for the EU27 to bring down l.w l
embodied carbon emissions g H

from new buildings L 1

RAMBO LL [l .

[ uLeuven | Fundedby: () 5.

One P
Ciick KCA
CONSTRUCTION CARBON
REGULATIONS IN EUROPE
REVIEW & BEST PRACTISES
OCTOBER 2022

Made possible with support from:

One Click LCA T
YI'PEGI'!StOmK!'“S'eI'IO
© 2022. All rights reserved % Miligministeriet

Ministry of the Environment

Netherlands Enterprise Agency

2022 reports from Ramboll & OneClickLCA



https://c.ramboll.com/reducing-whole-life-carbon
https://www.oneclicklca.com/construction-carbon-regulations-in-europe/
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International workshop

Organised by BEIS, IDDI, GABC,
UNEP LCI, Uni. of Strathclyde

Hybrid event for 300 policy
makers & influencers from 41
countries sharing international
best practice on whole life carbon
policy development

10 sessions with 40 speakers
from 20 countries

International workshop on Whole Life Carbon

Assessments in the Built Environment
Lo

Department for Global Alliance
Business, Energy UN - for Buildings and
i i, 9 Construction
Industrial teg - &
Alnausmal Sustegy environment
Lok ol yele Initiative
0
()
VoSl

Hybrid: online and at
BEIS confer e centre

25- 26 October 2022

For further information see event website



https://international-workshop-on-whole-life.b2match.io/
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Local policies

One L,(’:}\
Click 5=

CITY POLICY FRAMEWORK FOR

DRAMATICALLY
REDUCING EMBODIED
CARBON

52 detailed policies to reduce embodied carbon

embodiedcarbonpolicies.com

DEVELOPED BY IN COOPERATION WITH

-.7(4::‘ ‘;\\R‘

WITH SUPPORT FROM

Rockefeller =~ [ construcrion @ b nliiragl
TE dpoministeriet
LT A e W i
i 7 Helsinki
a a Oslo J MMMMMMMMMM lelsinki

Number of policies and actions adopted over the years
148
128

188

84

v O L Tk
R oft° o o o >

Pt
L

o { ! - T
oD ___l_:-'h';:‘- “F:'% AT

. | o \ %
ARY QY ABY BT AR 4BY A0

Uptake based on C40 Clean Construction Policy Explorer

CNCA & One Click LCA (2020) City Policy Framework for Dramatically Reducing Embodied Carbon
C40 (2020) Clean Construction Policy Explorer



https://www.embodiedcarbonpolicies.com/
https://www.c40knowledgehub.org/s/article/Clean-Construction-Policy-Explorer
https://www.c40knowledgehub.org/s/article/Clean-Construction-Policy-Explorer
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June 2022

. . CCC recommendation
Progress in reducing si“ce 201 8

emissions

Set out a plan to make an assessment of
whole-life carbon and material use of
public and private construction projects
mandatory by 2025, to enable minimum
standards to be set. The whole life
carbon assessment should be sought at
the planning stage to enable efforts to
reduce embodied carbon and materials.”

2022 Report to Parliament
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June 2023

Progress in reducing
emissions

2023 Report to Parliament

R2022-252

Industry; Buildings;

Surface fransport

“Overdue” with “some but
insufficient progress”

5et out a plan to make an assessment of whole-life carbon and
material use of public and private construction projects mandatory
by 2025, to enable minimum standards to be set. The whole-life
carbon assessment should be sought at the planning stage to
enable efforts fo reduce embodied carbon and materials.

Primary responsibility: DLUHC
supporting actors: DIT; DESNE

2023 Progress Report

2022
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House of Commons
Environmental Audit Committee

Building to net zero:
costing carbon in
construction

First Report of Session 2022-23

Report, together with formal minutes relating
to the report

Ordered by the House of Commons
to be printed 11 May 2022

HC 103
Published on 26 May 2022
by authority of the House of Commons

EAC recommendation

the single most significant policy the
Government could introduce is a
mandatory requirement to undertake
whole-life carbon assessments for
buildings. This requirement should be
set within building regulations and the
planning system. Following introduction
of whole-life carbon assessments, the
Government should develop
progressively ratcheting carbon targets
for buildings, to match the pathway to
net zero. A clear timeline for introducing
this should be set by the end of 2022.”
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House of Commons
Environmental Audit Committee

Building to net zero:
costing carbon in
construction: Government
Response to the
Committee’s First Report

Third Special Report of Session 2022-23

Ordered by the House of Commons
to be printed 7 September 2022

HC 643
Published on 30 September 2022
by authority of the House of Commons

UK Govt response

We agree with the Committee that
whole-life carbon assessments are
likely to have a significant role to play
in delivering decarbonisation across
the sector... Government intends to
consult in 2023 on our approach and
interventions to mainstream the
measurement and reduction of
embodied carbon in the built
environment.”




X
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HM Government

VA

POWERING
‘UP BRITAIN

THE NET ZERO

March 2023

UK Govt Net Zero Plan

14

Responded to the Environmental Audit
Committee’s report on Building to Net
Zero, outlining our intention to consulit
this year on our approach to the
measurement and reduction of embodied
carbon in new buildings”
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Department for Levelling Up,

Ongoing DLUHC research
Statement of Requirements (Draft) g g

Measurement and Reduction of Embodied Carbon in New Buildings (CPD4124072)

Future Opportunities Notice

/. SCOPE OF REQUIREMENT Recruited consultants to deliver 6

1.1 Through the contracted work, The Authority is seeking to establish detailed
baselines on matters regarding WLCAs and reduction of embodied carbon in

B::/c\)lxusi:giir:‘g!:;g;zfc;rr;naz?licy development. The work has been divided into the O u t p u tS Sta g e d a C r'o S S FY2 3/2 4

1) The robustness of WLCAs, uncertainties in data used and their results and

the challenges that creates for decision-making.
2) The impacts to business of carrying out WLCAs. —
3) The supporting structure and data needed for WLCAs.
4) The design and construction choices that are made following WLCAs.
5) The appropriate and cost-effective areas for carbon savings and the
relative savings available.
6) The design and material choices that would be encouraged by embodied
carbon reduction and the impacts of those choices.

~

=

1.2 Across these six areas, the work will need data gathering and analysis,
technical and practical modelling, and economic analysis in line with Green
Book and related methodology and requirements. Also in scope are the
possibilities of support for a public consultation and production of impact
assessments.

1.3 Given the range work required, especially the inclusion of economic
analysis, the Authority expects that many bidders will need the support
of external contractors or consortium partners to ensure relevant
expertise.

1.4  Asthis is a developing area of policy the Authority intends for the contract to
have a call-off element to allow additional (or changed) work. This could be
influenced either by results from earlier work under the contract or policy
development by the Authority.

2. BUDGET AND TIMELINE

2.1 The maximum budget for the contract will be £250,000 (exc. VAT). Within that
budget, the Authority intends that up to £50,000 (exc. VAT) will fund the call-off
elements (see para 1.4).

2.2  The contract is likely to begin in March 2023 and run until March 2024.




X
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A proposed
amendment
to the building

regulations

Part Z

Industry led proposed
amendment to Building
Regulations in England
& Wales and suggested
document for approval

Available from part-z.uk


https://static1.squarespace.com/static/60d9f44f29825255def91a2f/t/6246ffef95da570f43696fe3/1648820214156/Part+Z+Launch+Booklet+March+2022.pdf

The Part Z authors

Will Arnold Tim den Dekker Dr Jannik Giesekam Dr Julie Godefroy Simon Sturgis

Low-carbon structures Net zero architecture International policy Environmental design Whole life carbon
I St t — Clegg . AN
FUCt= Bradley g""e’s"""f ¢ W K =1 ()

1

www.part-z.uk




Further support

Tom Bunn Jenny Stephens Ludovica Pototschnig
Low-carbon structures Comms Low-carbon structures
Website Website, blog
Feillden
Clegg

ARUP g4  ARUP
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Proposed
Document Z

Amendment to Schedule 1 of the
Building Regulations (2010)

‘aniarei0s0 xor s g siusnn
m Pt 335 013053

Requirement Limits on application: Proposed Document Z: Whole life carbon

PART Z WHOLE LIFE CARBON ml

Carbon assessment = - i

Z1. Whole life carbon emissions shall be Requirements Z1 and Z2 only apply to projects E:.fz‘; :, — .

assessed and reported for the building and any

with a gross internal area of more than

other parts of the project where Building [1000]m2, or that create more than [10no.] e
Regulations apply. dwellings. An industry-proposed amendment to E.....

Carbon efficiency

Requirement Z1 will apply to buildings other
than dwellings from [1 January 2023], and

The Building Regulations 2010

RSSSEY  72. Reasonable provision shall be made for the .
22 minimisation of whole life carbon emissions by: dwellings from [1 January 2025].
(a) Minimising upfront embodied carbon; and Requirement Z2 will apply to all buildings from
¥ (b) Where an item provides whole life carbon [1 January 2027]. Whole life carbon

dAATOHLVYHLS 40 ALISHIAINN IHL

benefit, this is taken into account.

INDUSTRY-PROPOSED DOCUMENT S e

Z1 Carbon assessments

22 Carbon intensity Lwl_., 6 |

?l-—m 7

Disclaimer: This document is not part of the Building Regulations. It

has been produced by and in conjunction with th truction
industry as proof of concept in order to demonstrate one way in
which embodied carbon could be introduced into UK regulation. For

accompanying commentary on this document, visit www.part-z.uk, or
contact hello@part-z.uk

Proposal revision 1
26 April 2022

A proposal from the construction industry

Full proposals and commentary at part-z.uk/proposal



https://part-z.uk/proposal

X
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Home Proposal Industry Support Blog Authors FAQ

Subscribe

Industry support for the regulation
of embodied carbon

We are grateful to the following companies for sharing the statements below so far:

abrdn Investments | AESG | Allford Hall Monaghan Morris | Allies & Morrison | Arcadis | Arup | Atelier Ten | Atkins Limited | Baily Garmer | BAM Construct UK |

BakerHicks | Barratt Developments | BDP | Bennetts Associates | B&K Structures Ltd | Black & White Engineering | Bouyques UK | British Land | Bruntwood | Buro Happold

| Chartered Institute of Building | The Chartered Institution of Building Services Engineers | Civic Engineers | The Concrete Centre | Construction Industry Council | Cundall |

dRMM Architects | Elliott Wood | Elmhurst Energy | Expedition Engineering | Feilden Clegg Bradley Studios | EMDC Ltd | Goss Structural Ltd | Greencore Construction |

Grosvenor Great Britain & Ireland | Hawkins\Brown | Haworth Tompkins | Heyne Tillett Steel | Hoare Lea | Hopkins Architects | Hydrock Consultants Lid | Igloo | JLL |

The Institution of Civil Engineers | The Institution of Structural Engineers | ISG | Laing O'Rourke | Landsec | Lendlease | Levitt Bernstein | The London Energy Transformation

Initiative | Mace Group | Max Fordham LLP | Morgan Sindall Group | Mott Macdonald | Multiplex Europe | The National Building Specification (NBS) | Natwest | Off Site

Homes Alliance (OSHA) | Perkins & Will | Price & Myers | Ramboll | Ridge and Partners LLP | The Roval Institute of British Architects | Royal London Asset Management | The

Royal Town Planning Institute | RPS Group PLC | Sheppard Robson | Sir Robert McAlpine | Skidmore, Owings & Merrill (SOM) | Stanhope PLC | Stanton Williams | The Steel

Construction Institute | StoraEnso | The Structural Timber Association | Sweco | Thakeham Group | Thornton Tomasetti | Timber Development UK | tp bennett LLP |

University College of Estate Management | Urban&Civic | Urban Splash | UKGBC | Walsh | Waugh Thistleton Architects | White Arkitekter | WilkinsonEyre | Willmott Dixon

| WSP-UK ...and 98 more!

See full statements of support for regulation of embodied carbon at part-z.uk/industry-support

ADD YOUR s


https://part-z.uk/industry-support
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Confederation
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Industries
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Barratt Developments “welcome
regulation to mandate the reporting of
whole life carbon, leading to the
eventual introduction of embodied
carbon limits in construction”

“JLL supports amendments to Building
Regulations requiring assessment of
whole life carbon emissions and
limitation of embodied carbon
emissions”

“abrdn Investments are supportive of
the regulation of embodied carbon.”

“Royal London Asset Management
endorses the concept of regulation
that mandates the reporting of — and
sets limits on — embodied carbon
emissions in the built environment.”

“Stanhope fully supports the principle
of requlating upfront embodied
carbon in construction.”

“Landsec [...] fully supports these
assessments becoming a legal
requirement as part of Building
Regulations.”

See more at part-z.uk/industry-support



https://part-z.uk/industry-support
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Inform, educate & debate

Future Homes Hub releases Housebuilders and the

Why Part Z references the RICS
Professional Statement

The RICS PS {2017) is the only UK-based WLCA guidance available for the
interpretation and implementation of the framework put forward by EN 15978

implementation plan for WLC proposed Part Z

The Part Z authors have over the past few months spoken with housebuilders of
all sizes to discuss the Part Z proposals. All of the housebuilders we met wera
the proposed Part Z, calling for the level playing field that will
benefit all in the industry. This blog is a summary of our conversations around

reduction in homes

The Future Homes Hub have launched their report "Embedied and Whole Life
Carbon: 2023-2025 Implementation plan for the homebuilding industry”

and is widely used by industry professionals. The Part Z authors recommend Amongst other measures, the report sets out the need for the homebuilding [0 ome ised by housebuildars
that the UK Government standardise the use of the PS and identify key areas of sector to implement a series of embodied carbon related actions over the next
development for its next revision. three years. The report calls for mainstream or regulated disclosure of whole life Read More

carbon on housing projects from 2025 — which is aligned with the requlation

ftoad Mowe that the Part Z proposals have been calling for

built environment
Lt edition, November, 2017

RICS professional standards and guidance, UK
Whole life carbon
assessment for the

AJ100 Panel Discussion:
Getting Started with
Embodied Carbon

Week

SUPPLY CHAIN SUSTAINABILITY

Guerrilla Tactics

2% TIMBER
% DEVELOPMENT
N

Construction

O

. RSK& REEULATIISINS )))))))))

0 SCHO L «ccanusmest TH + 26TH MAYf

Bmldmg

&) SCAPE

Future
Homes
Hub

Department for Levelling Up,
Housing & Communities

~=4 RTPI

Royal Town Planning Institute

B O

Planning for Part Z

The Part Z authors have been in conversation with Richard Blyth, Head of Policy
at the Royal Town Planning Institute (RTPI), to better understand what role
planners and the planning process could play in relation to Part Z and whole life
carbon.

Read More

futurebuild

the future of the built environment

meshwork

together for a better built enviranment
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Press coverage

ET BISNOW

FINANCIAL
TIMES

pbctoday Ao

Building Blelg?g"r:g 3}5&

BUILDING DESIGN &
CONSTRUCTION THEFIFTHESTATEY&‘:%&':‘?S&I

EN DS HHHHHHHHHHH TRUCTION

REFORT MANAGEMENT

Read more at part-z.uk/press



https://part-z.uk/press
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Engaging with Parliament

Envircnmental Audit Committee
wWednesday 17 November 2021 Meeting started a

o i Fo

= Y

A i

|
£
y

Environmental Audit Committee
Wednesday 20 October 2021 Meeting started at 2.26pm, ended 4.29pm

@
.

-
> S0 70

14:39:25 =———p



https://www.parliamentlive.tv/Event/Index/8161a36d-c4b0-4354-ba0c-0f28bb05519c
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Carbon Emissions (Buildings) Bill

UK Parliament Private Members’ Bill “to require the whole-life
carbon emissions of buildings to be reported, to set limits on
embodied carbon emissions in the construction of buildings; and
for connected purposes.” ® PLAYER

House of Commons

Private members bi” With Wednesday 2 February 2022 Meeting started at 11.33am, ended 7.35pm
support from 4 parties introduced "
following Part Z proposals

2022 bill withdrawn before 2nd  EEi il ST Ll

reading due to promotion of lead _
sponsor in DLUHC e TS i
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Carbon Emissions (Buildings) Bill - take 2

Carbon Emissions (Buildings) Bill 1

[AS INTRODUCED]

A

TO
Require the whole-life carbon emissions of buildings to be reported; to set
Limits on embodied carbon in the ion of buildings; and for

connected purposes.

E IT ENACTED by the King's most Excellent Majesty, by and with the advice and
consent of the Lords Spiritual and Temporal, and Commons, in this present
Pacliament assembled, and by the autherity of the same, as follows:—

1 Amendments to the Building Regulations 2010
(1) The Building Regulations 2010 are amended as follows.

(2) After regulation 56, insert—

“PART 11
‘Whele Life Carbon and Embodied Carbon

ion of whole.life carbon
57. Regulations 58 to 65 apply to—
(2) the erection of any building,
(b) the extension of any building, and
(€) the carrying out of any work to or i connection with any building
or extension

to which Regulations 21 to 23 apply.

of ion and ion of whole-life carbon
58. The Secretary of State shall approve—
@ a of of the whole-life carbon emissions of
building work, separated into operational and embodied carbon,
(b) ways in which the whole-life carbon emissions of building work, as
in with the v, shall be d
(¢) a reporting platform through which the whole-life carbon emissions
of building work, as in with the

Bill 34 58/3

Second take sponsored by Jerome Mayhew (Conservative)
2"d reading on 25/11/22

(» PLAYER

House of Commons

Friday 25 November 2022 Meeting started at 9.34am, ended 3.01pm

https://bills.parliament.uk/bills/3211


https://parliamentlive.tv/event/index/3ae6c148-5fa1-4a9e-89c7-1c82898fbed9
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Amendment 484 to the Levelling-up and
Regeneration Bill

¥k UK
#% Parliament

Hansard

UK parliament > Hansard > Lords: 97 March 2093 > Lords Chamber > Levelling-up and Regeneration Bill

Levelling-up and Regeneration Bill

Volume 829: debated on Monday 27 March 2023

B Download text

Lord Ravensdale >
(cB)

My Lords, | shall speak to my Amendment 484. | thank my supporters: t
Stunell, and the noble Baroness, Lady Hayman. | also declare my intere
Planet, and as a project director working for Atkins.

It would be helpful if | started with some definitions; | hope | am not tea
eggs. There are two types of emissions from buildings: operational carbj
energy and water use; and embodied carbon, which is those emissions

Operational carbon emissions are already limited by Part L of the Buildi

parallel regulation limiting embodied carbon emissions.

For a long time, operational carbon emissions have accounted for the
However, with decarbonisation of the grid, operational carbon has redy
set to continue, particularly with the introduction of electric heating. As
emissions in construction contribute an increasing proportion of the wh
buildings, with one study indicating that over two-thirds of a low-energ
embodied.

UK embodied carbon emissions represent some 50 million tonnes of emi
aviation and shipping combined—a huge quantity of emissions that is ¢
increased in recent years. We think of the huge effort that is going into
aviation and shipping: we have a sustainable aviation fuels plan, jet zer
emission-free shipping based on ammonia and hydrogen. But for embod|
place are sparse—although industry is making some good progress in rg

Lord Boyce, who sat on these Benches but passed away, sadly, late last
something like, “There is no such thing as problems, only solutions in dis|

fantastic campaian. which has been under way for a number of vears, ta

Levelling-up and Regeneration Bill

EXPLANATORY NOTES
Explanatory notes to the Bill, prepared by the Department for Levelling Up, Housing &
Communities, have been ordered to be published as HL Bill 84—EN.
EUROPEAN CONVENTION ONHUMAN RIGHTS

Baroness Scott of Bybrook has made the following statement under section 19(1)(a) of the
Human Rights Act 1998:

In my view the provisions of the Levelling-up and Regeneration Bill are compatible with the
Convention rights.
ENVIRONMENTAL STATEMENTS

Baroness Scott of Bybrook has made the following statements under section 20{2){a) and (3) of
the Environment Act 2021

In my view—

(@) the Levelling-up and Regeneration Bill contains provision which, if enacted, would be
environmental law, and

(b) the Bill will not have the effect of reducing the level of environmental protection provided
for by any existing environmental law.

HLBill 84 58/3

Debated in the House of Lords
on 27 March 2023

Follow progress of the amendment



https://bills.parliament.uk/bills/3155/stages/17727/amendments/10008396

Part Z timeline

=3 NI e Zero Carbor Part Z Part Z
— = Proposed Proposed limits
_____ = BECD mandatory on upfront
Built Environment Carbon Database WLC re porﬁn g Embodied
Carbon

DLUHC NN SR
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www.part-z.uk




Three (or morel) implementation mechanisms

1 2 3
Secretary of State Independent Added to other
Instruction legislation legislation
to update Building e.g. Private Member’s Bill: e.g. Future Homes (and
Regulations “Carbon Emissions Buildings) Standard
(Statutory Instrument) (Buildings) Bill”

STATUTORY INSTRUMENTS

[AS INTRODUCED]
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WHERE NEXT?

THE UNIVERSITY OF STRATHCLYDE




dAATOHLVYHLS 40 ALISHIAINN IHL

87

Trends to watch

1. More science based targets
2. More mainstream disclosure

3. Moves towards regulation
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Trends to watch

1.
2.
3.

More science based targets
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What is the Science Based Targets initiative?

“The Science Based Targets
Initiative (SBTI) is a global body
enabling businesses to set
ambitious emissions reductions
targets in line with the latest
climate science.”

SCIENCE

BASE
TARG

WE MEAN
BUSINESS

D

- 1S
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Five step process

N

COMMIT

Submit a letter establishing
your intent to set a science-
based target

DEVELOP

Work on an emissions
reduction target in line with the
SBTi's criteria

SUBMIT

Present your target to the SBTi
for official validation

=),

O
COMMUNICATE DISCLOSE
Announce your target and Report company-wide
inform your stakeholders emissions and progress
against targets on an annual
basis

For more on each step of the process see this guide


https://sciencebasedtargets.org/step-by-step-process

dAATOHLVYHLS 40 ALISHIAINN IHL

91

Uptake of Science Based Targets

3101

with science-
based targets

net-zero
commitments

5094

companies taking action

SBTi companies taking action (numbers accurate as of 13/07/23)



https://sciencebasedtargets.org/companies-taking-action
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\ SCIENCE
BASED
/ TARGETS

BUILDINGS SECTOR
SCIENCE BASED TARGET
SETTING GUIDANCE

Version 1.5 - DRAFT
May 15, 2023

i 5 DRAFT | May 2023

Current consultation

Draft guidance for sector out for
consultation with draft buildings
target setting tool until 16" July

You can read more or respond to the consultation



https://sciencebasedtargets.org/sectors/buildings

X
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UKNZCBS Consultation

UK Net Zero Carbon

Buildings Standard

Technical Update & Consultation

14 June 2023

= - . - - —
BBP |5k, @ v&{ periyk AR @ RIBAR (Y Rics gpc PIA @Rias
TRUST CIBSE

Read and respond here



https://www.nzcbuildings.co.uk/
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Trends to watch
1.

2. More mainstream disclosure
3.
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Future Homes Hub plan

Future
Homes
Hub

Embodied and

Whole Life Carbon:
2023-2025
Implementation plan for
the homebuilding industry

January 2023



X
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Future Homes Hub scenarios

6c - ASHP + PV + hattery
6b - ASHP + PV

6a- ASHP

5¢ - fibre cement slate tiles
5b - slate roof tiles

5a - concrete roof tiles

43 - offsite floor cassette
3a- beam & EPS infill flooring
2a- timber frame

1b - fibre cement board

1a - concrete bricks

Baseline

-400

-200

400 600 300
Whole life carbon intensity (kgC 0,e/m?)

1000 1200 1400

mBiegenic carbon (kg COye/m?)
B AT-A3 Preduct Stage
A4 Transpertation to site
mAD Site operations
mB1 Use Phase (fugitive emissions)
m B4 Material replacement
B6 Operational Energy use - Regulated
B C1-C4 End of Life stage

m D Extemal impacts (netincluded in totals)

Future Homes Hub (2023)



https://irp.cdn-website.com/bdbb2d99/files/uploaded/Embodied%20and%20Whole%20Life%20Carbon%20Implementation%20Plan%20-%20final.pdf

Future Homes Hub distribution

Figure D4 - Upfront carbon intensity by construction system within the phase 1 dataset

14
12

10

Count of assessments

dAATOHLVYHLS 40 ALISHIAINN IHL

<200 200-300 300-400 400-500 500-600 600-700 700-800 >800

Upfront carbon intensity [A1-AS] (kgCO,e/m?)

Figure D5 - Distribution of upfront carbon assessment outcomes within the phase 1 dataset

97

Future Homes Hub (2023)



https://irp.cdn-website.com/bdbb2d99/files/uploaded/Embodied%20and%20Whole%20Life%20Carbon%20Implementation%20Plan%20-%20final.pdf
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Trends to watch

1.
2.

3. Moves towards regulation
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Typical distribution & suggested response

Number of buildings

N

Public sector +
voluntary standards

UK Net Zero Carbon
Buildings Standard

Building
Regulations

Upfront carbon (kgCO,e/m?)
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Regulating Embodied
Carbon in Scotland’s
Buildings

Prepared by: Jim Hart, Jannik Giesekam,
Francesco Pomponi & Ruth Saint

Date: 31 March 2022

March 2022 report

Report sets out proposals for
developing regulation of
embodied carbon in Scotland’s
buildings

Reviews equivalent policies in
other nations

Considers the who, what, where,
why & how of implementing
regulations in Scotland

Includes suggested timeline &
programme of work
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Amendment 484 to the Levelling Up and
Regeneration Bill

¥k UK
#% Parliament

Hansard

UK parliament > Hansard > Lords: 97 March 2093 > Lords Chamber > Levelling-up and Regeneration Bill

Levelling-up and Regeneration Bill

Volume 829: debated on Monday 27 March 2023

B Download text

Lord Ravensdale >
(cB)

My Lords, | shall speak to my Amendment 484. | thank my supporters: t
Stunell, and the noble Baroness, Lady Hayman. | also declare my intere
Planet, and as a project director working for Atkins.

It would be helpful if | started with some definitions; | hope | am not tea
eggs. There are two types of emissions from buildings: operational carbj
energy and water use; and embodied carbon, which is those emissions

Operational carbon emissions are already limited by Part L of the Buildi

parallel regulation limiting embodied carbon emissions.

For a long time, operational carbon emissions have accounted for the
However, with decarbonisation of the grid, operational carbon has redy
set to continue, particularly with the introduction of electric heating. As
emissions in construction contribute an increasing proportion of the wh
buildings, with one study indicating that over two-thirds of a low-energ
embodied.

UK embodied carbon emissions represent some 50 million tonnes of emi
aviation and shipping combined—a huge quantity of emissions that is ¢
increased in recent years. We think of the huge effort that is going into
aviation and shipping: we have a sustainable aviation fuels plan, jet zer
emission-free shipping based on ammonia and hydrogen. But for embod|
place are sparse—although industry is making some good progress in rg

Lord Boyce, who sat on these Benches but passed away, sadly, late last
something like, “There is no such thing as problems, only solutions in dis|

fantastic campaian. which has been under way for a number of vears, ta

Levelling-up and Regeneration Bill

EXPLANATORY NOTES
Explanatory notes to the Bill, prepared by the Department for Levelling Up, Housing &
Communities, have been ordered to be published as HL Bill 84—EN.
EUROPEAN CONVENTION ONHUMAN RIGHTS

Baroness Scott of Bybrook has made the following statement under section 19(1)(a) of the
Human Rights Act 1998:

In my view the provisions of the Levelling-up and Regeneration Bill are compatible with the
Convention rights.
ENVIRONMENTAL STATEMENTS

Baroness Scott of Bybrook has made the following statements under section 20{2){a) and (3) of
the Environment Act 2021

In my view—

(@) the Levelling-up and Regeneration Bill contains provision which, if enacted, would be
environmental law, and

(b) the Bill will not have the effect of reducing the level of environmental protection provided
for by any existing environmental law.

HLBill 84 58/3

Debated in the House of Lords
on 27 March 2023

Follow progress of the amendment



https://bills.parliament.uk/bills/3155/stages/17727/amendments/10008396
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Key elements

1. Assessment

2. Familiarity with EPD
3. Management

4. Communication

+ design options efc...
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ANY QUESTIONS?

THE UNIVERSITY OF STRATHCLYDE
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