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2. The Standard in a nutshell

UK Net Zero Carbon
Buildings Standard



UK Net Zero Carbon Buildings Standard

In May 2022 a cross-industry Steering Group, representing stakeholders across the
built environment, joined together to develop a Standard for to define the
requirements for buildings in the UK to be Net Zero Carbon (NZC).

The UK Net Zero Carbon Buildings Standard, or “The Standard”, will enable our industry to robustly
determine whether our built assets are Net Zero Carbon, and in line with the UK’s climate targets.

Rule book Sectoral Carbon & Energy  Science-led

More detail on the origin, principles and background of the Standard can be found in our previously issued April Quarterly Update. 4
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https://www.nzcbuildings.co.uk/_files/ugd/6ea7ba_05379bb95c1c46baaadaa63e6a35eba2.pdf

Principles of the Standard

Overall principles Technical Principles
e Providing clear, consistent definitions and trajectories for e Creating a Standard which is informed by climate
Net Zero Carbon (NZC) buildings and the built environment. science and built environment data

This will make it simpler to specify and deliver NZC, and also

prevent unfounded “NZC” claims e Including both operational and embodied carbon

e Driving market transformation through industry e Prioritising energy efficiency and eliminating
engagement, uptake and support, collaboratively the performance gap
created by industry for industry, not owned by any

_ o _ e Prioritising reuse of existing buildings and assets
one founding organisation or Institute

e Ensuring that the Standard is easy to understand and use, ® Adoptingawhole life carbon approach

with achievable but stretching requirements : :
e Enhancing renewable energy generation

e A politically neutral and technologically agnostic standard
which aligns asset-level requirements with the system-level
changes needed for a NZC UK.

e Ensuring that buildings are responsive to electricity grid
fluctuations



Process of Creating the Standard

New Build Consultation Results
Task and Sector Performance Analysed Reviewed Limits
Steering Group Groups Levels Retrofit Performance Reviewed
Formed Established Developed Levels Developed Standard Text Pilot Testing begins

Autumn 2022

Summer 2024 Early 2025

May 2022 Spring 2023

Summer 2022 Winter 2022 Summer 2023 Spring 2024 Late 2025

Call for volunteers Call for Evidence Technical Update Consultation feedback Pilot Version Version 1

& Consultation incorporated
Balancing Tool developed

Scenario modelling conducted
Standard’s text drafted

The launch of this Pilot Version signifies the culmination of over two years of technical development and collaboration across
the built environment, from our founding organisations, expert volunteers, and wider industry stakeholders who have
provided data and feedback throughout. We are delighted to share it with you.




Stakeholder Engagement Activities
Overview

Call for Evidence One-one Consultations Technical Consultation Workshops
3 18 3 6
Months Months Months Months
4000 1000 524 226
Projects Organisations People People

nzcbuildings.co.uk



lowering our emissions is critical

+1.5°C
net zero
| carbon CRITICAL

| economy

| |
1850-1900 2020 2050 2100

SOM ©ALL RIGHTS RESERVED SOURCE: Basen on data from “Global Warming of 1.5°C”, The United Nations Special Report



The Approach to Net Zero Carbon Limits

Two key principles for the Standard
are that it should be stretching but
achievable, and also that it should be
science-based.

Top down budgets

To reconcile these aims, two workstreams * BascolonU carbonbudgcts
were established to develop the Net Zero
Carbon limits.

Net Zero Carbon targets and limits for
various sectors for new and existing buildings
for operational energy and embodied carbon

The bottom-up workstream used
benchmarking, case studies and modelling to Operational energy
create Performance Levels*. petiormance lovals

The top-down workstream established the
relevant national carbon and energy ‘budgets’
to define what the industry needs to achieve to
play its part in a NZC UK. + Sector average benchmarks

Current best practice benchmarks
Future best practice

Embodied carbon
performance levels

TN

The outputs from these workstreams have
been combined to create NZC limits and
targets for the Standard.

*Performance levels: These levels provide the technical evidence on what can be achieved by the individual sectors, based on benchmarking, case studies and modelling.
They are not limits or targets, but have been used to inform the NZC limits and targets.

nzcbuildings.co.uk



N

UK Carbon Budget Allocation

To deliver decarbonisation in line with a 1.5°C
pathway

Top-down Pathways driven by
Climate Science

The Top-down Task Group has been developing
the methods and principles behind the national
budget allocation process.

As well as establishing the Carbon Budget, a
Stock Model and a Downscaling Methodolo
have been developed.

El®

Stock Model Budgets Downscaling
Methodology




The Top-Down Balancing Model

2022-2050 | 2022-2035 | 2036-2050

OPERATIONA ARBO O

Budget (Top Down) 1352 1133 219

Used (Bottom Up) 1,316 1,172 145

Difference -36 39 -74

Difference, % of TD Budget -2.6% 3.4% -34%
BODIED CARBO O

Budget (Top Down) 2775 240.5 37.0

Used (Bottom Up) 3415 275.5 66.0

Difference 64.0 35.0 29.0

Difference, % of TD Budget 23% 15% 78%
A O

Budget (Top Down) 24.3 16.3 8.0

Used (Bottom Up) 14.3 3.6 10.7

Difference -10.1 -12.7 2.6

Difference, % of TD Budget -41% -78% 33%

OTA ARBO O

Budget (Top Down) 1654 1390 264

Used (Bottom Up) 1,672 1,451 221

Difference 18.2 60.8 -43

Difference, % of TD Budget

It is possible to balance the energy and whole-life
carbon budget. Whole life carbon is balanced (1.1% over
2025-2050), within the expected margin of error.

§ N ¢
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This calculation assumes that from 2035, any electricity use over the available electricity budget is applied a non-decarbonised (2021) grid factor. This follows
a similar approach to that recommended at project level in the RICS Professional Standard 2023, for energy use over net-zero-compatible levels. This only

affects the calculation to 2040, after which the electricity budget is balanced.



3. Technical Detalls
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The Standard’s Requirements

Report and meet targets: Reporting only:

Report and meet limits:

ﬁ Upfront Carbon « On-site Renewable -
+ Operational Energy Generation 1% ﬁ Carbon
\_ . .
@ Fossil Fuel Eree ‘ Operational Water Use
% District Heating and :&:ﬁ Electricity Demand
Cooling Networks
3}% Refrigerants Cooling delivered to the
building

\m]ﬂﬂ Heating Delivered / \ /




The Standard’s Requirements

Report and meet limits:

Report and meet targets: Reporting only:

ﬁ Upfront Carbon @ On-site Renewable - _ _
@ Electricity /‘ Life Cycle Embodied

+ Operational Energy Generation 1% Carbon
\§ J .

@ Fossil Fuel Free ‘ Operational Water Use
- )\

% District Heating and &fff” Electricity Demand

Cooling Networks

3}% Refrigerants
\Im]ﬂﬂ Heating Delivered /

renewable electricity delivered to the building
procurement

e e e

|
|
|
|
Offsetting and : Heating and Cooling
|
|
|

. AN J




Application of the Standard

The Standard is applicable to both
existing and new buildings in the
sectors listed —

Together, these typologies make up

the maijority of the UK’s building stock.

We are seeking Pilot Projects in every
one of these sectors [PLUS Heritage],
in order to test the application of the
Standard to these project typologies.

Homes

Offices

Schools

Healthcare

Sport and Leisure

Retail

Culture and
Entertainment

Science and
Technology

Higher Education

Hotels

Commercial
Residential

Storage and
Distribution

Datacentres

15
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Pilot version extract

Pilot Version rev

UK Net Zero Carbon Buildings Standard

Table OE-1: Energy use intensity limits, New Building

21018 PIOD| ANVIDMMMA(S [ | T [T |¢

uonnqusiq
& sbiring ebeioys pauonpuod| AWM |8 |2 (12 |~ _m
abeiojs pauonipuooun | AWM S [ |8 |8 |3
sseuld| AWM |B | T | F [S (S
ainse g pods 1M 0w |8 |3 |3 (3 [
Aal Mpg1owumn|8 |2 | R [ [K
I~ ® O |C
LEETIREETETRIS | A9 |Q (2| R | ([
N3S “pul Aiepuodes| 1Ay10,wum |3 | B | B |5 |&
s|ooyog Krewud| Ao wumi |2 |92 [ 3 |2 |
sieak Apeg| 1K pyio,wumi|B (B2 |F |8
asnoyasem 1B1ey | JAIOwumi 8 (R |12 R |F
oSeale pJojpueT1Aryd w8 | B | B S |
OO | |0
oo qBuueled yum g4 A vIo.wumi | (5 |2 [T |¢
% w | » C
Buueled nouum g84| Aviowumi| s |8 | S |8 |8
aJ01s "1dap ‘|iejas 19as UbIH| 1A)y1owumy |2 1B | 8 |8 |:
wpewsadng| o wumi|S |3 |8 |@ |8
shgiNwuam | (2 (8|S (8
(pesn aq s100|4 Buipes| p - NREIEE
Aew souaw N/ IANIO?MUMA | T |12 12 (€
10 V|9 Joy)ie) KgINwua | B |3 [ 2 |3 |6

S92140 sanua) |[ed
KD |S (S 2 |2 |3
syinwumi[S (S [ 8 |5 |3
[EIENETS

K0 | B |8 |8 | |
S|ejoH | shiowumi| S |S 2|2 |5
sield| KAiowumi| (2 (S |3 |6

SaWOoH
sawoy Ajwey 1buis| 1Ayio,wumi |2 19 13 |2 S
= |
'P3 Joybiy | A9 UM S | B [ B | S |
aieoyljeaH = piepuels ZN-SHN sed
vopesian uBIH|  3ng ([ 2 [ [F
senue) ejeq =T To
uopesi|n Mo and AR ECHECAE
SaAIYANY [ AN ID, WY [0 |© |1 | :
juetiujey e uon-oe}00| 1o wumA (B |B (B |28 [

B 21yIn9
souew-soped| JAI9wum| 8 |2 | |2 |
|enjuapisay sawoy aIeD| JA/yIO,W UM m W m MAUH m
L 1881 Juepnig| M9 WM |2 [ | R (2 (S
8)Is uo Juawaduawwod jo ajeg S |S (8 [T |8 | &
N (NN N




Approach to NZCBS limit setting

[
| 1 |
+ Operational Energy "==ms_  Upfront Carbon
] ]
_ « To incentivise low energy buildings « Toincentivise low upfront carbon
New build « Limits to be achievable but ambitious «  Limits to be achievable but ambitious
Limits = Best Practice at construction. This Limits = Best Practice at the time of its build. This
improves, so later New Build will have more onerous | improves, so later New Build will have lower limits
limits than today’s. than today’s.
Existing | *® Toincentivise low energy buildings « To prohibit the highest upfront carbon retrofits
buildings | ° Limits to be achievable by most buildings once « To encourage retrofit
/ retrofit retrofitted, to support mass role out
o _ - Limits = Typical Practice (i.e. Best Practice but
Limits = ultimately, by 2040 buildings have to meet assuming a lot of works) at the time of the works.
the equivalent of a Medium Retrofit. This improves, This improves, so later retrofits will have lower limits
so later retrofits will have more onerous limits than than today’s.
today’s. As option, this can be met in steps, with
less onerous early steps if buildings have a Retrofit
Plan.




Knowledge gathering

s s 300

Task Groups carbon data

I 1. Benchmarks, targets and limits
3. Reporting,
fe = azéc%i;tt';n Disclosure and
9 Verification

Task Group members _
. Projects metered
ector Groups )
+ Homes + Sport and leisure Opel’atlona| energy

« Dffices . Retail « Science and technology « Culture and entertainment

— « Schools = Higher education - Hoel * Heritage (large datasetS)
+ . Logistics!warehouses . Healthcare « Commercial residential - Datacentre
Call for evidence providers t
Sector Group

members

Energy use data Further energy Embodied carbon data Further embodied carbon .
providers modelers providers modellers P I’OJ ects metere d

operational energy
(individual projects)



How the limits evolve over time:
Operational Energy

Stepped retrofit, o :
b = withpfetrofit plan Stepped retrofit, with The 2040 limit, to be achieved
Retrofit Step by Step . commenced on retrofit plan commenced b.V-
Not achieving the end point limit on 1 site in 2025 onsite in 2030, of - All Stepped Retrofits, as
verification, but with a Retrofit Plan and re-verification of earlier their end point, by 2040
improvements over time to meet the XX stepped retrofits - One-Go Retrofits from 2040

Retrofit “in one go”: achieving
the end point limit from its 1¥ verification.

intermediate limits and the end point o |
limit by 2040

116

Operationa energy limit (KWh/m2/year)

Limits are fixed based on the time the Retrofit “in one go™ Retrofit “in one go™ R
retrofit commenced onsite i.e. once (,onnrnefz‘;:géisormne in 1:ommeqcefjoons.te n Rem:fit "21 ongi‘go»-:
verified as a Retrofit using the “in one go” " s w- ’e”;g mons' o
limit, a building will retain the same
operational energy limit in future
verifications.
New build: e
Limits are fixed based on the time the New building: TR
development commenced onsite i.e commenced onsite New building: New bu,"l,dm,g' :
once verified as a New Build, a in 2025 COMMences = m“v',“,if‘:;l.w” s
building will retain the same o St ‘
operational limit in future verifications 2025 2030 2040 2050

Figure 8 Approach taken to operational energy limits (for information)




How the limits change over time:
Embodied Carbon

The example table shows the trajectories for single family homes

New Works Retrofit Works

kgCO,e/m? GIA
kgCO,e/m? GIA

a8 2030 2035 2040 2045 2080 2025 2030 2035 2040 2045 2050

Year of project commencement

Year of project commencement

Embodied emissions are expected to decrease over time as the construction industry adopts more sustainable materials and practices. Improvements in low-
carbon technologies, increased use of recycled materials, and innovations in design are all helping to reduce the carbon footprint associated with building
construction and material production. Additionally, stricter regulations and evolving standards are pushing the industry towards lower embodied carbon targets,

ensuring that future buildings contribute less to overall carbon emissions.



Standard sections

Annexes

The Standard’s Sections

Introductions -
Sections 1-3

Scope, normative
references, and
terminology

Limits & Targets -
Annex A

The numerical
requirements of the
Standard

General Principles -
Section 4

Sets out the overarching
requirements of the
Standard

Submission Proforma
- Annex B

A spreadsheet for
submitting numerical
evidence of conformity
with the Standard for
verification.

Assessment,
Submissions and
Limits - Section 5

Technical requirements
for each aspect of the
Standard

Principles of
Equivalence - Annex C

How existing schemes
can demonstrate
equivalence with aspects
of the Standard

Verification &
Communication -
Sections 6-7

An initial summary of
these sections, which will
be published in Version 1

Roles &
Responsibilities -
Annex D

The likely roles and
responsibilities required
for implementing the
Standard




4. The Now & Next
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Now & Next: Pilot Testing, and Verification

Pilot Testing the Standard Development of Verification

The Pilot Testing Programme will launch in early 2025.
You can register your interest here.

The purpose of this testing is to help us understand the
experience of applying the Standard to buildings /
projects across a full range of sectors and building
classifications.

Verification of the Standard will need to be managed by
organisations that will be known as Verification
Administrators (VAS). It's important that we make sure
these VAs have the right experience and know-how to
run the Standard’s verification.

Testing projects at each stage, across our sectors: We will soon be launching an open tender for
organisations to apply to become VAs.

Practical
Completion The VAs’ input is necessary to finalise the Verification

and Communication sections of the Standard.

Construction

Due to the need to gather varied industry feedback, we
will be selective of Pilot projects to enable us to gather Version 1is planned for late 2025.

a broad range of views and project types.



https://www.nzcbuildings.co.uk/pilottesting

Up Next: What is the Pilot Version?

_ _ Development _
Pilot Version - Sept 2024 S ——— Version 1

e Pilot Testing

Key: e Collect, analyse &
- incorporate feedback
from Pilot Testing and

Not included general feedback

e Appoint Verification
Administrators

e Develop remaining
sections

Verification Process

Communication




Now: Pilot Projects at different Stages

We are seeking Pilot Projects (both new build and retrofits/refurbishments) in the following stages of their evolution:
Design
Construction
At or near Practical Completion
Recently Occupied (less than 1 year)
In Occupation (min 75%) for more than 1 year

Testing the Standard in each of these stages will help us to ensure that Version 1 takes on board the “real life” experience of actual
projects which would be seeking to demonstrate conformity to the Standard.

We will be sorting the Pilot Projects that we choose into cohorts based either on their:
Stage of evolution (Design, Construction, In operation etc); and/or

Their sector/building typology.

This will allow us and all Pilot Project participants to share knowledge and experience derived from applying the rules of the Standard to
their projects.

We will be organising a series of seminars and workshops both online and in person, bringing the sector specific cohorts and the design
evolution specific cohorts together



Up Next: Aligning existing industry guidance
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Up Next: Equivalence with the Standard

Many existing industry schemes are driving towards the A scheme’s equivalence might only apply for a specific
same goals as the Standard. requirement (e.g. operational energy), for a particular sector or
sub sector, or building classification (e.g. new build). This will be

One of our overarching goals is to create alignment across .
worked out on a case-by-case basis.

these industry schemes, such that achieving one can help
buildings to achieve another. We will be engaging with schemes and standards over
the coming months to determine whether equivalence

To this end we are allowing built environment : _ _ _
can be achieved, and this will be recorded in Annex C.

schemes/standards to demonstrate equivalence with the

Standard. We have already started working with schemes that could offer
How this should be done is set out in Annex C: Principles of equivalence, such as NABERS UK, and we look forward to
Equivalence. working with other schemes/standards on this.

Interested? Contact equivalence@nzcbuildings.co.uk

Agree how
Technical equivalence Published in

Contact us to
discuss

: discussions could be Annex C
equivalence

demonstrated

Indicative process for schemes/standards to demonstrate equivalence


mailto:equivalence@nzcbuildings.co.uk

In-use Certifications and Ratings Analysis

— By Sistemiq on Behalf of LOTUF

In-use certifications and energy ratings

Certification/Rating
BREEAM LEED LEED ZERO

BREEAM =) LEED (NEW) (NEW) ILFI NABERS | Energy Star EPC
Primary geography Global Global Global Global Global Germany Australia us UK Australia N. Am Europe
Certification/rating type Holistic Holistic Holistic Holistic Holistic Holistic Holistic Carbon Carbon Energy Energy Energy
Scheme version v6.0 v7 v4.1 v5 v5 v2020 Perf. v2 ZC v1.1 TBC [...] [...] [...]
Targets whole building emissions
________________________________________________________________ .
:Top performance consistent with or better than 1.5°C 1
ipathways (Operational) '
Minimum EUI performance to be certified N/A N/A N/A
Minimum operational carbon performance to be
certified N/A N/A N/A
Prioritise abatement over offsets N/A N/A N/A
Actual data required (energy/operational)
:Carbon performance targets are public, clear and :
ireference to 1.5°C pathways :
1
1Performance of certified assets is shared and :

- - T T
consultation or Fully maets criteria Partially meets crteria Does not meet criteria I_ —- =1 Key gaps vs. decarbonisation and transparency principles

development



Up Next: Delineated Approach to Buildings

Pilot Version Version 1
The Standard Pilot Version has been developed to

apply to whole buildings, to determine whether they
are Net Zero Carbon aligned.

Net Zero [ ‘/ ]
Carbon [ " [

Through consultation and engagement we have understood
that for some sectors there will be value in the ability for the
Standard to differentiate between areas or between Net Zero 1Y o
responsibilities (e.g. for base build or for tenanted offices to Carbon | X} Ezﬁbzoe,? HT\J
assess their performance separately);

For this reason, we are developing a way to apply the (";:: éenfo “N
Standard’s methodology following a delineated approach.

We are engaging with experts from the relevant sectors to
develop this approach, ready for inclusion in Version 1 of Whole Building approach Delineated approach
the Standard.
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To all of our Contributors - Thank You

140+ 800
Task Group members Projceacrtsoirgt;?gied
190+ 3200

Administrators & Secretariats Sector Group Projects metered

members operational energy
Comms & Engagement

(large datasets)
500+ 200+

Consultation Projects metered
Governance Board

Respondents operational energy
(individual projects)

N
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In conclusion: The UK Net Zero Carbon
Buildings Standard will provide:

A clear definition of Net Zero Carbon for buildings/assets, not for companies.

e A Standard against which buildings/assets can be verified to increase integrity and avoid greenwashing.

e A Standard around which the built environment sector can unite to prevent proliferation and duplication.
e A Standard which investors can use to inform investment decision-making.

e A Standard which could be used for sustainable finance, lending and debt.

e A Standard which occupiers can use when buying or leasing buildings.

e A Standard which policy-makers at national, city and local level could incorporate into planning and building
regulations, procurement and leasing.



University of Reading NZC workshop

Personal observations:

1. NZCBS requires measured — not predictions
« Addressing the performance gap

2. Site (asset) level NZC not needed
« Zero Carbon “Aligned” for delivering national NZC

3. Upstream players deliver much of the carbon change
« Hence Operation Energy and Embodied Carbon

4. Existing stock is +80% of carbon emissions
« Relative impact of new-build
« Lack of retrofit intervention mechanisms
5. Suitability for smaller clients?
 99% / 78% of property industry is SME / Micro-orgs
« Cost of compliance

6. Evolving future focus towards Grid stability support?
« Carbon - Annual kWh - Peak kW

Chris Twinn CEng BSc(Hons) FCIBSE MEI HonFRIBA FRSA TwinnSustainabilitylnnovation



6. Q&A

in UK NZC Buildings Standard

ﬂ info@nzcbuildings.co.uk

nzcbuildings.co.uk

UK Net Zero Carbon Press Enquiries:
Buildings Standard chuilding

press@nzcbuildings.co.uk
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