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Z1. New Building Regulation. 
Z1i. Approved Document Z. 
Approved Document Z is a clear and precise plan to follow for developers to achieve NetZero building standards throughout their domestic developments.  
This new building regulation will provide a clear framework for ensuring carbon emissions are reduced as much as possible, throughout manufacturing, selection of materials, and all construction processes during the building stages of new domestic housing. 
Ensuring the limits are measurable, through required whole life carbon assessments and the use of low-impact materials. The regulation will ensure the carbon footprint for each new build home throughout Wales is minimalised at all stages of its life. 
These requirements will offer a practical route towards achieving NetZero, while maintaining safety and long-term value throughout the industry. 
Following publishment of this document, all developers will be required to comply with the set carbon limits to ensure NetZero is achieved at all construction stages of a new domestic dwelling.  















Z1ii. NetZero Definition.
NetZero can be defined in a number of different ways, as stated by the Transition Research Specialist Dr. Sam Cornish from the Institutional Investors Group: ‘NetZero is the point at which anthropogenic (human-made) emissions of carbon dioxide (CO2) are balanced by anthropogenic removals of the gas. Due to the difficulty of removing CO2 from the atmosphere and storing it long-term, net zero implies very low gross emissions. We’re usually speaking about net-zero CO2 owing to its significance in halting warming, but we can also talk about net-zero greenhouse gases (GHGs), which is a different thing’
Text 1 (Cornish, 2025)




















Z1iii. The Importance. 
By minimalizing the embodied carbon in materials used for each home, promoting a design that’s as energy efficient as possible and ensuring modern methods are used to construct, Wales will significantly reduce the impact the construction industry has on the environment. 
By Wales achieving NetZero, they will run the forefront for all other countries Worldwide. This will have a massive financial impact, benefiting the construction industry throughout. 
It will demonstrate a leadership and have a massive influence on supply chains worldwide, increasing the demand for low-carbon and locally sourced materials. It will also inspire others to adopt and change in line with similar strategies. Which will increase the global effort in tackling climate change. 
Text 2 (CITB, 2021)

















Z1iv. Current Appendices In Conjunction With Achieving NetZero Throughout Wales
This new approved document (Z) will work alongside and in compliance with a number of Appendices that are currently in place throughout Wales, as follows: 

· Net Zero Wales Carbon Budget 2 Strategy: A national framework for reducing emissions throughout the construction industry in Wales. 
Text 3 (Welsh Gov, 2021)
· Wales Future Homes Standard (Forthcoming): Framework outlining operational energy post completion & heating requirements for new buildings in line with Building Regulations Part L. 
Text 4 (Approved Document L, Conservation Of Fuel And Power , 2016)
· Technical Advice Note (TAN) 12: Design – A framework encouraging materials that are of low impact, ensuring no efficiency values are low, and included from design stage through for the remainder of the building’s life. 
Text 5 (Government, Technical Advice Note 12 , 2016)















Z1v. Current Building Regulations. 
This document will run in line with the following current approved building regulations. 
The approved documents below relate to sustainability, which also relate to achieving NetZero: 
Approved Document Part L: Part L of Wales' Building Regulations promotes sustainability by establishing a criteria for energy efficiency and carbon reduction in buildings. 
It assures that new and rebuilt homes consume less energy due to increased insulation, efficient heating systems, and low-energy technologies, lowering greenhouse gas emissions and the building's overall environmental footprint. This helps Wales transition to a low-carbon, sustainable built environment.
Approved Document Part F: Part F of Wales' Building Regulations promotes sustainability by ensuring appropriate ventilation in buildings is achieved, which improves indoor air quality and occupant health. 
Proper ventilation extends the life of building materials, reduces energy waste and promotes energy-efficient heating and cooling systems, all of which contribute to a more sustainable and long-lasting built environment.
Approved document Z solely focuses on achieving the above NetZero standard throughout new domestic housing projects in Wales. 
Text 6 (Goverment, 2015)











Z1vi. Target. 
Developers and Designers are required to carry out a WLCA (Whole Life Carbon Assessment) on every new build, focusing specifically on the embodied carbon, in line with their buildings model as per the final design. 
Text 7 (Marble, 2025)
To comply with the new NetZero standards, the developers will need to achieve a maximum allowance of >500 KG/CO2 per SQ/M. 
The standard reduces the environmental impact of new dwellings by capping upfront carbon at 500 kgCO2 per m2. This contributes to long-term carbon reduction goals and allows for flexible application across various housing types while achieving NetZero.
 Text 8 (Government, 2022)
This new standard set above sets a clear limit on how much carbon per square metre a developer must adhere to when building housing developments. 500 KG/C02 Per SQ/M of new housing will significantly reduce the environmental impact the production of new properties has. 
Please see table in Appendix 01 for table showing the 10 years phased plan. 
Text 9 (Wales, 2020)













Z2. Calculations & Definitions. 
Z2i. Carbon Factor. 
To find a materials embodied carbon you must first identify its carbon factor, in most instances this value can be found in the Environmental Product Declaration (EPD) or similarly a carbon database.
Text 10 (Association, 2023)
This value will indicate the total amount of greenhouse gas emissions associated with the production of each material. 
The Carbon Factor values must be shown in KG CO2 / M2. 
The Carbon Factor will need to be multiplied against the volume of material used for each building, which ultimately defines its Total Carbon Factor which can be used to total the total amount of embodied carbon in each material for all new dwellings. 

















Z2ii. Calculating Total Embodied Carbon Per Build.  
In all new build dwellings throughout Wales, each element of the building must be modelled, this will identify the amount of each material used throughout all building elements (elevations, floor plans etc). 
Total embodied carbon is the sum of all domestic building factors and total carbon of each material used. It is vital these calculations are carried out by the competent person(s), for example a developers quantity surveyor. 
In order to calculate these figures, you need the materials embodied carbon factor (CO2 Per KG). 
The carbon factor of each material per SQ/M of new build, will be identified on the new compulsory model. This will ensure the total embodied carbon values of each material used can be identified and totalled together, giving a final sum of embodied carbon per square metre of new domestic dwelling. 
The above process will need to be carried out for all building elements and collated within an WLCA. This can be achieved by utilising the current WLCA industry acceptable standards that are currently in place:  
RICS (Royal Institute of Chartered Surveyors), LETI (Low Energy Transformation Initiative), AECB (Association for Environment Conscious Building), PHPP (Passive House Planning Package), One Click LCA (Life Cycle Assessment), BCIS (Building Cost Information Service).  
All of the above current industry standards that are in place can be used to identify the embodied carbon of a building, and reporting of all finding also. 
Text 11 (Environmental, 2025)









Z2iii. Presentation & Reporting Of Calculations. 
All calculations of embodied carbon for newly constructed homes must be presented using a Whole-Life Carbon Assessment (WLCA) that reconciles with any of the above industry standards or ISO 14040/44 standards. 
Developers need to assess embodied carbon for the A–C phases (production, transport, and construction) during the design stage and provide a comprehensive report as part of the building control submission. 
Upon finishing the construction, an as-built verification report needs to be generated, detailing the material amounts, construction methods, and any discrepancies from the initial design. 
Both reports must be sent to the local authority’s Building Control department or an Approved Inspector, who will examine and confirm adherence to the embodied carbon thresholds detailed in this regulation. 
Utilization of Environmental Product Declarations (EPDs) or approved carbon databases is necessary to guarantee precision, clarity, and consistency in reporting. 
Text 12 (Wales, 2020) Pages 91-95















Z2iv. Definitions. 
· Embodied Carbon: Greenhouse Gas Emissions associated with the manufacturing, sourcing and assembling of building materials until project completion. 
· Carbon Factor: A factor that's designed to measure the quantity of greenhouse gas that is released into the atmosphere by production, transportation and erection of a material. 
· A-C Stages: A materials first three life cycle stages, (A1) Production Stage, Raw Material Extraction, Manufacturing and Transportation to the site. (A2) Transportation to the construction site. (A3) Construction and installing the material. 
· WLCA (Whole Life Carbon Assessment): A detailed calculation of the carbon emissions from a building’s materials, transport, and construction, focusing only on the early stages of its life.
· Offsetting: The implementation of realistic carbon-removal or carbon-credit systems is only permitted by this regulation if all possible embodied carbon reduction measures have been executed.
· MMC (Modern Methods of Construction): Construction methods include, but are not limited to, modular construction, prefabrication, mass timber, and other factory-built components.



















Z3. Design Stage.   
Z3i. Selection Of Materials.  
Modern methods of construction (offsite) must be reviewed in detail; the developer is to demonstrate how the use of MMC and the prefabrication of materials reduces waste and carbon emissions on site. 
Designers are to assess the selection of building materials, focusing primarily on the longevity of each material, their recyclability and reuse following post-completion.  
They should also determine that each material is sourced as locally as possible. 
Use of low carbon materials is prioritised throughout the design stage. 
Choosing natural and renewable materials is critical to reaching net-zero in residential housing. Resources such as sustainably produced timber and recycled items assist in preserving carbon, minimise reliance on high-emission resources, and lower the building's overall embodied carbon. 
Using these resources contributes to a circular low-carbon construction method that promotes durability, health, and environmental sustainability.
Text 13Text 14 (Government, Technical Advice Note 12 , 2016)















Z3ii. Justification Of Differentiating From A More Sustainable Material. 
Any substitution from a specific material for a less sustainable or higher-carbon substitute must be fully justified. 
Developers and designers should explain why the modification is required, why lower-carbon alternatives were not viable, and offer supporting documentation such as material performance tests, life-cycle cost analysis, or supply chain restrictions.
Justification must be provided to the local authority's Building Control authority or an Approved Inspector and documented in design and as-built records. 
All material decisions should be documented in a materials decision log and, if applicable, examined through third party verification, carbon impact comparison charts, or value engineering panels for bigger developments.
For example: 
A developer plans to use timber for the structural frame of a new-build home to minimise embodied carbon. During construction, the timber supplier experiences a short-term shortage, and the developer considers switching to a traditional steel frame, which has a higher embodied carbon.
To comply with the regulation, the developer must:
1. Document the change in a materials log.
2. Justify the substitution by explaining the timber shortage, the need for structural integrity, and why other low-carbon alternatives were not available.
3. Calculate the carbon impact of both options using Environmental Product Declarations (EPDs) and includes a simple comparison table.
4. Submit the justification and updated embodied carbon calculation to the local authority Building Control or Approved Inspector.
For a larger project, the substitution is reviewed by a value engineering panel or verified by an inspector to ensure transparency and compliance.
This process ensures that the embodied carbon impact is accurately updated in the as-built verification report and that any material changes are properly justified and approved.
Text 15 (Wales, 2020) Pages 91-95



Z4. Construction Stage. 
Z4i. Ensuring All Changes Are Captured. 
All modifications to the materials used in a new build houses need to be carefully monitored as they can influence the overall embodied carbon of the structure. 
For instance, when a material is replaced to enhance workability, lower expenses, or resolve supply concerns, this may elevate or increase the embodied carbon related to that material. 
In these situations, the revised carbon footprint of the new material must be determined using the latest Environmental Product Declarations (EPDs) or alternative recognized carbon data sources. 
These adjustments must subsequently be documented and included in the as-built verification report to ensure the report correctly represents the total embodied carbon of the finished building. 
Maintaining this documentation enables the local authority or the authorized inspector to confirm the embodied carbon restrictions are met and shows that any changes during construction have been accurately reflected in meeting the net-zero requirments. 
All changes must be acceptable and therefore comply with the NetZero allowances stated above.  












Z5. Conclusion. 
To conclude all the above information, it is vital Wales now sets a very strict and achievable standard for achieving NetZero throughout the building, preparation and completion stages of all new dwellings. 
Low carbon material choices, locally sourced, build a stronger platform to the construction industry to grow off, while also complying with the national standards worldwide. 
The construction industry is one of Wales’ leading problems with regards to pollution and other similar factors, it is important a strategic change is put in place, which this document refers to. 
All developers are to build in line with all information above, and report accordingly. 



















Z6. Appendix. 
Z6i. Appendix 01. 
	Phases
	Year
	Embodied Carbon Limit (CO2/m2)
	Brief Description

	Phase 1
	Years 1-2
	600
	Implementation of low carbon materials and elements of offsite construction.

	Phase 2
	Years 3-5
	500
	Wider use of low carbon materials and MMC.

	Phase 3
	Years 6-8
	450
	Best-Practice for low carbon homes.

	Phase 4
	Years 9+
	400
	Full Modern Methods, with a circular design.



The table above shows the 10 years plan to achieve complete NetZero buildings throughout all construction sites within Wales. 













Z6. Bibliography 
RICS: Opportunities to Meet NetZero in the UK:  RICS emphasises the construction sector's critical role in achieving net-zero status, as buildings contribute considerably to UK emissions. It advocates for lowering embodied and operational carbon through material efficiency, reuse, and sustainable design. The UK Net Zero Carbon Buildings Standard provides guidelines for uniform measurement and verification, assisting the sector in meeting national net-zero targets. https://www.rics.org/news-insights/opportunities-to-meet-net-zero-in-the-uk 
LETI: Embodied Carbon Primer: LETI’s Embodied Carbon Primer provides clear guidance and toolkits for designers and planners to reduce a building’s embodied carbon — from materials and transport to construction. It offers standard definitions, targets and reporting templates to help projects meet net‑zero‑carbon goals, promoting consistent, transparent embodied‑carbon accounting across the built environment. https://www.leti.uk/ecp 
Woodknowledge Wales: The Homegrown Home Project – The Woodknowledge Wales (2020) advice outlines practical ways to reduce embodied carbon in new Welsh homes. It discusses life-cycle assessment, low-carbon materials (particularly timber), efficient construction techniques, and circular design. The paper establishes performance benchmarks, reporting practices, and policy to promote low-carbon, sustainable housing development. https://woodknowledge.wales/wp-content/uploads/WKW_tech_doc_final_2.12.2020.pdf 












Z7. References. 

Association, C. P. (2023, January 12). Environmental Product Declarations and Embodied Carbon: How do EPD account for embodied carbon? Retrieved December 08, 2025, from Construction Products Association : https://www.dnv.com/services/environmental-product-declaration-epd--235954/?utm_source=Google&utm_medium=paid_search&utm_campaign=SC_EURO_25Q4_PROM_ESG_MUL_GREEN_CLAIMS_MULTI_SERVICES_GreenClaims&utm_content=text_ad&utm_term=188967246403&gad_source=1&gad_
CITB. (2021, March 01). Retrieved 12 01, 2025, from CITB: https://www.citb.co.uk/media/bdrbdlmo/b06414_net_zero_report_wales_v7.pdf
Cornish, D. S. (2025, March 12). What net zero means and why it matters. Retrieved November 20, 2025, from Institutional Investors Group on Climate Change: https://www.iigcc.org/insights/what-net-zero-means-and-why-it-matters#:~:text=Net%20zero%20is%20the%20point,implies%20very%20low%20gross%20emissions.
Environmental, T. (2025, February 21). How to Calculate Embodied Carbon In Construction . Retrieved from Tunley Environmental : https://www.tunley-environmental.com/en/insights/embodied-carbon-in-construction
Goverment, W. (2015, August 27). Building Regulations: Approved Documents. Retrieved December 08, 2025, from Welsh Government: https://www.gov.wales/building-regulations-approved-documents
Government, W. (2016). Approved Document L, Conservation Of Fuel And Power . Retrieved from The Building Regulations 2010: https://www.gov.wales/sites/default/files/publications/2024-05/building-regulations-approved-document-l-vol-1.pdf
Government, W. (2016). Technical Advice Note 12 . Retrieved from Design : https://www.gov.wales/sites/default/files/publications/2018-09/tan12-design.pdf
Government, W. (2022, September). NetZero Strategic Plan . Retrieved from Welsh Government : https://www.gov.wales/sites/default/files/publications/2022-12/welsh-government-net-zero-strategic-plan.pdf
Marble, B. (2025). Whole Life Carbon Assessment (WLCA): The Complete Guide for 2025. Retrieved from Blue Marble: https://blue-marble.co.uk/sustainability-guides/whole-life-carbon-assessment-wlca/#:~:text=How%20Does%20a%20WLCA%20Work,15978%20or%20ISO%2014040%2F14044.
Wales, W. (2020, December ). The Home-Grown Homes Project . Retrieved from Emvodied Carbon: https://woodknowledge.wales/wp-content/uploads/WKW_tech_doc_final_2.12.2020.pdf
Welsh Gov, M. o. (2021). Net Zero Wales Carbon Budget 2 (2021-25). Retrieved from Welsh Government: https://www.gov.wales/sites/default/files/publications/2021-10/net-zero-wales-carbon-budget-2-2021-25.pdf


2 | Page

image1.png
Lywodraeth Cymru
Welsh Government




