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Executive Summary

• The UKNZCBS is the UK’s unified, science-led framework for defining net zero carbon aligned 
buildings. It applies to new-build, retrofit, and existing buildings and addresses both operational and 
embodied carbon.

• The Standard prioritises energy efficiency and fabric performance, fossil-fuel-free operation, 
reduced upfront embodied carbon, and in-use performance and evidence. 

• It marks a shift away from design-stage claims to actual, verified outcomes. Best outcomes are 
achieved when the Standard is implemented in early design stages. 

• This guide will: 
• Provide the necessary background of the Standard
• Detail the core principles, key metrics, and compliance pathway of the Standard
• Offer practical guidance to key stakeholders
• Provide case studies across the entire building landscape
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Why the Standard Exists

• To prevent the worst impacts of climate 
change, the planet’s average temperature 
increase must be limited to 1.5°C above pre-
industrial levels. 

• To do this, humanity must reduce worldwide 
carbon emissions and reach net zero 
emissions by 2050, where the amount of 
emissions released to and removed from the 
atmosphere are balanced globally.

• The Standard sets out requirements for 
buildings that enables the UK built 
environment sector to not exceed its share of 
the national carbon budget, ensuring buildings 
across the country are net zero carbon 
aligned. 

IPCC Greenhouse Gas Emissions Pathways
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Who Developed the Standard?

• Developed with input from hundreds of industry volunteers and informed by data from 205 pilot 
projects across 134 property owners, the Standard has been shaped through a collaborative 
Technical Steering group made up of representatives from eight leading organisations in the 
sustainable buildings sector. 
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The Scope of the Standard

• The Standard currently applies to the design, construction, and operation of buildings in the UK. Its 
purpose is threefold: 

1. To define a practical, achievable pathway for delivering net zero carbon buildings across the UK built 
environment. 

2. To outline the systemic changes required for the UK real estate sector to align with a credible net zero 
carbon trajectory.

3. To ensure that any building claiming to be ‘Net Zero Carbon Aligned’ demonstrates energy and emissions 
performance consistent with keeping cumulative impacts within the UK’s remaining carbon and energy 
budgets.



Core Principles of the 
Standard
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‘Net Zero Carbon Aligned’

• A ‘Net Zero Carbon Aligned’ building will consider and report on the following aspects:

On-site renewable 
electricity generation Fossil fuel freeEmbodied carbon Operational energy

Operational water 
use

Electricity demand 
management

District heating or 
cooling networks

Space heating or 
cooling demands Refrigerants Carbon offsetting
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Performance-Based Targets 

• The Standard does not prescribe exact products or systems a project must use, instead it defines the 
performance targets a project must meet.

It does limit…

1. Operational energy use intensity (EUI)

2. Upfront (embodied) carbon (A1-A5)

3. Whole life carbon (A1-A5, B1-B5, C1-C4)

4. Minimum renewable energy contribution

It doesn’t limit…

1. The materials used

2. The renewable energy system installed

3. The construction methods used

4. The proposed MEP systems



Key Metrics
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What is Embodied Carbon?

• Embodied carbon refers to greenhouse gas emissions associated with 
construction projects and processes over the whole life cycle of a building. It 
includes life cycle modules A0-A5, B1-B5, and C1-C4.

• It is measured in kgCO2e/m2 GIA.Embodied carbon
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Demonstrating Embodied Carbon Compliance

1. Complete an embodied carbon assessment in line with the RICS WLCA standard, 2nd edition and 
Section 5.1 of the Standard. 

2. Complete an additional upfront carbon assessment but replace A1-A3 carbon factors with the 
default values given in IStructE How to Calculate Embodied Carbon for all concrete, steel and 
aluminium. 

a) This is used to assess the extent to which upfront carbon limits are dependent on the use of lower carbon material 
specifications. 

3. Compare the embodied carbon limit to that of the relevant sector-specific target in Annex A. 

4. Declare material quantities and specifications, with Environmental Product Declarations (EPDs) 
verified according to the relevant ISO, EN, or EN IEC standard. 

https://www.rics.org/profession-standards/rics-standards-and-guidance/sector-standards/construction-standards/whole-life-carbon-assessment
https://www.rics.org/profession-standards/rics-standards-and-guidance/sector-standards/construction-standards/whole-life-carbon-assessment
https://www.rics.org/profession-standards/rics-standards-and-guidance/sector-standards/construction-standards/whole-life-carbon-assessment
https://www.istructe.org/resources/guidance/how-to-calculate-embodied-carbon/


2. Operational Energy
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What is Operational Energy?

• Operational energy refers to energy used by a building in use over its life 
cycle from all supplies, including renewable electricity or heat generated on-
site. 

• It is measured as Energy Use Intensity (EUI) in kWh/m2/year.Operational energy
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Demonstrating Operational Energy Compliance

1. Assess all energy used in the building under Section 5.2 of the Standard through meter readings of 
all end uses (HVAC, lighting, DHW, and equipment).  

2. Calculate the EUI from the NIA or GIA.

3. Compare the EUI limit to that of the relevant sector-specific target in Annex A. 

4. Apply the relevant fossil fuels, biofuels, or grid electricity emissions factors to the total annual 
energy consumption. This calculates the operational energy (B6) of the building. 

5. Add the embodied carbon total figure to the operational carbon total figure to calculate the whole life 
carbon of the building.



3. On-Site Renewable 
Electricity Generation
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What is On-Site Renewable Energy Generation? 

• According to the Standard, PV, wind turbines, and hydroelectric turbines 
shall be included and assessed as on-site generation systems. 

• It is measured as kWh/year. On-site renewable 
electricity generation
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Demonstrating On-Site Renewable Energy Generation 
Compliance

1. Assess all on-site renewable electricity generation and calculate it per m2 of building footprint 
according to Section 5.3 of the Standard.

2. Compare the on-site renewable energy target to that of its location and building type in Annex A. 

Location Target for Single Family 
Homes and single-storey 
Storage and Distribution

Target for all other 
building types

Scotland 60 kWh/m2 30 kWh/m2

Middle and North England, 
Northern Ireland, Wales

65 kWh/m2 40 kWh/m2

South England 75 kWh/m2 45 kWh/m2



4. Operational Water Use
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What is Operational Water Use?

• Operational water use includes all water use within the curtilage of the 
building, including rainwater, greywater, and treated blackwater. The scope 
may exclude manufacturing, production, waste treatment, or other industrial 
processes where submetering allows. 

• It is measured in m3/m2 GIA/year. 
Operational water 

use
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Demonstrating Operational Water Use Compliance

1. Assess all water used in the building under Section 5.4 of the Standard through meter readings. 

2. Apply the relevant water emissions factor for the supply and disposal of the water based on the UK 
Government Conversion Factors Full Set. This calculates the operational water (B7) of the building. 

3. Add the embodied carbon total figure to the operational carbon total figure to calculate the whole life 
carbon of the building.

https://www.gov.uk/government/collections/government-conversion-factors-for-company-reporting
https://www.gov.uk/government/collections/government-conversion-factors-for-company-reporting


5. Fossil Fuel Free
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What does Fossil Fuel Free mean? 

• The Standard precludes the use of fossil fuels, except in the following 
allowable cases: 

1. Energy uses that are also excluded from the operational energy general assessment. 
2. Emergency and life safety systems, such as back-up power in healthcare settings. 
3. Essential back-up systems serving buildings with functions of critical importance. 
4. Essential back-up systems serving data centres or critical server infrastructure in areas of 

floor classified as Offices. 
5. Scientific processes in Science & Technology buildings.
6. Fossil fuels used in construction processes. 

Fossil fuel free



6. Electricity Demand 
Management
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When does Electricity Demand Management 
apply? 

• If a building’s GIA is greater than 500m2, then an electricity demand 
management assessment shall be carried out. 

• This should be measured using meter reading data, and the following shall be 
derived and submitted: 

• The ten highest half-hourly demand readings during the assessment period (the Operational 
Reporting Period).

• The median reading, below which 50% of all recorded readings fall.
• The reading below which the lowest 1% of all recorded readings fall. 

• No limits are set for electricity demand management. However, once 
sufficient data is made available, it is the intention that limits will be set in the 
future versions of the Standard.

Electricity demand 
management



7. District Heating/Cooling 
Networks
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What are District Heating/Cooling Networks?

• DHCNs are network systems that supply heating and cooling from a central 
source connected to buildings through a network of underground pipes 
distributing thermal energy.

• For all buildings connected to a DHCN, the operational energy use, carbon 
emissions and carbon content shall be measured, reported, and submitted to 
the verifier. 

District heating or 
cooling networks
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Demonstrating DHCN Compliance

1. Calculate the total energy used for the DHCN that is imported into the building, as well as the 
carbon emissions factor, in accordance with Section 5.2.3.6 of the Standard. 

2. Report the operational energy data from meter readings, the calculations from Step 1, and the fuel 
mix used to supply the DHCN. 

3. Calculate the DHCN carbon limit for existing networks in accordance with Section 5.7.6.2 of the 
Standard. From 1st January 2040, DHCNs supply shall not come from fossil fuels.

4. Calculate the DHCN carbon limit for new networks in accordance with Section 5.7.6.3 of the 
Standard. DHCNs supply shall not come from fossil fuels at all.

5. Compare the carbon emissions factor of the building’s DHCN in accordance with the relevant limit 
calculated in Step 3 or 4. 



8. Space Heating/Cooling
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When should space heating/cooling be assessed?

• The demand for new buildings shall be measured and submitted according to 
the Standard. 

• For existing buildings, measurement shall take place if the RPEP is in 2040, or 
the RPEP is prior to 2040, and heat meters have already been installed.

• This should be measured using meter reading data and divided by the GIA of 
the building.

• Currently space heating/cooling demand limits exist only for homes and 
commercial residential units. 

Space heating or 
cooling demands



9. Refrigerants
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What are refrigerants and when should they be 
assessed?

• Refrigerants are substances used in cooling systems to transfer heat from 
one area to another, enabling refrigeration and air conditioning. 

• Each refrigerant has a global warming potential (GWP) which is a measure of 
how much thermal energy the emissions of 1 tonne of gas will absorb over a 
given period of time, relative to the emissions of 1 tonne of CO2.

• The GWP of each refrigerant used in a building must be disclosed and 
compared to the limits provided in Annex A.

• The quantity of refrigerant leakage must also be calculated in accordance 
with Section 5.9.3 of the Standard. 

Refrigerants



10. Carbon Offsetting
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How should carbon offsetting be used?

• Carbon emissions may be offset and reported. It shall either take the form of 
carbon credits or, for electricity, renewable electricity procurement. 

• Carbon credits must be from programmes that meet the requirements of ICROA or ICVCM. 
• Renewable electricity procurement must be rated ‘Silver’ or ‘Gold’ according to the UKGBC, 

matched by REGOs from UK generators or be a ‘Deep Green’ tariff, or sourced through a 
direct Power Purchase Agreement (PPA). 

• The quantity of offsets must be equal to the total in-scope carbon emissions.

Carbon offsetting



Compliance Pathway

37



38

Roles within the Verification Process

• Each verification shall have the following parties involved:  

Net-Zero Carbon 
Co-Ordinator

Collates evidence and 
submits to verifier 

Claimant (building 
owner)

Collates evidence and 
submits to verifier 

Verifier
Accredits and provides 

quality control

Verification 
Administrator

Appoints the verifier 
and oversees

NZCBS Ltd.
Registers and provides 

certifications
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The Verification Process

• The following process shall be followed by the claimant:

RPEP

Confirm Reporting 
End Point Period

Registration

Register the 
building with 
NZCBS Ltd.

Evidence Base

Develop the 
building’s 

evidence base

Appointment

Appoint a verifier

Submit

Submit evidence 
and proforma to 

verifier

Verifier 
Completeness 

Check

Respond to verifier 
queries on 

completeness of 
submission

Verifier Primary 
Evidence Review

Respond to verifier 
queries on evidence

Outcome

Receive 
verification 

outcome

Certificate and 
Public 

Declaration 

Receive final 
certificate from 

NZCBS Ltd.

Re-Verification

Repeat the process 
annually
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Reporting Period End Point (RPEP)

• A date shall be set as the Reporting Period End 
Point (RPEP), which shall be ≥1 year after the 
minimum occupancy rate (≥80%) has been 
met. Where a building has been previously 
verified against the Standard, the RPEP should 
be set 12 months after the RPEP from the 
previous verification.

• From the RPEP:
• The Embodied Reporting Period (ERP) shall start at 5 

years prior to the RPEP or at the previous RPEP if the 
building was verified within the last five years.

• The Operational Reporting Period (ORP) shall start one 
year prior to the RPEP.

• The ERP and ORP shall end at the RPEP. 



Practical Guidance for 
Designers & Builders
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What Designers Should Know

1. Use the Standard early to inform decisions on form, fabric, and systems 
and avoid retrofitting net-zero design later in the process. 

2. Consider both the embodied carbon of materials and the operational 
energy of the building. This is a balance of efficiency and durability. 

3. Ensure the building specification is clear, realistic and achievable.

4. Align your architecture, structure, and services around carbon outcomes.

5. Make clear the modelling assumptions and scope of responsibility so 
reviewers, clients, and delivery teams know and trust the intended 
outcome. 
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What Builders Should Know

1. The “As-Built” design is more important than the design intent. Poor 
workmanship can undermine compliance even with a good design.

2. Follow the specification exactly as substitutions may affect carbon 
outcomes. 

3. Low-carbon systems must be installed and commissioned correctly. 
Excellent fabric performance (airtightness, insulation continuity, thermal 
bridges) is critical.

4. You will need to provide product data and certifications, photographic 
evidence, and test results for verification. 
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Common Pitfalls to Avoid

1. Attempting to achieve compliance with the Standard after key design decisions are made. This 
leaves limited scope to reduce carbon without cost or programme impacts. 

2. Assuming compliance is secured just because the model works. This underestimates the 
performance gap between model assumptions and on-site reality. 

3. Not aligning architecture, structure, and MEP all around carbon targets. This only leads to 
compromises that increases emissions if the disciplines don’t complement one another. 

4. Switching materials or systems late in the game for cost benefits. This loses alignment with the 
Standard’s whole intent and metrics. 

5. Not focusing on build quality which compromises airtightness and insulation continuity. This 
creates small defects that affect performance. 

6. Not compiling evidence in an organised manner. Missing product data or test results will cause 
difficulties at verification stage. 



Case Studies
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Case Studies Across the Building Landscape

1. Greenhaus, Salford – UKNZCBS demonstrator project testing the embodied carbon limits of 
residential new builds. 

2. Agar Grove Estate, London – large estate regeneration to Passivhaus and UKNZCBS principles.

3. Royal Russell Junior School, Croyden – new-build education building built to pilot UKNZCBS.

4. Bankside, London – refurbishment of two buildings in Bankside at a portfolio-scale of application.

https://buttress.net/sites/default/files/2025-08/NZCBS%20demonstrator%20project%20280825.pdf
https://buttress.net/sites/default/files/2025-08/NZCBS%20demonstrator%20project%20280825.pdf
https://www.maxfordham.com/practice-people/journal/uk-nzcbs-evolving-best-practice-a-demonstrator-study-by-max-fordham-buttress-and-price-myers
https://www.maxfordham.com/practice-people/journal/uk-nzcbs-evolving-best-practice-a-demonstrator-study-by-max-fordham-buttress-and-price-myers
https://www.jesticowhiles.com/news/royal-russell-junior-school-is-a-uknzcbs-pilot-project/
https://www.jesticowhiles.com/news/royal-russell-junior-school-is-a-uknzcbs-pilot-project/
https://www.jesticowhiles.com/news/royal-russell-junior-school-is-a-uknzcbs-pilot-project/
https://www.edie.net/case-study/landsec-applying-net-zero-buildings-standards-to-bankside-buildings-transformation/
https://www.edie.net/case-study/landsec-applying-net-zero-buildings-standards-to-bankside-buildings-transformation/
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