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[bookmark: _Toc216183605]Introduction
This essay proposes a new regulation to the current Welsh Building Regulations, Part Z: Embodied Carbon and Whole life carbon performance. It will involve a Background Review on the current Regulations and what are some clear areas where there is missing detail, a summary on why a new regulation is required in the first place, the proposed regulations in detail, analysing any challenges that may come from this regulations and whether or not it is future proof and a conclusion of the essay. 
Embodied Carbon is becoming a growing factor for the construction industry and the building regulations that need to be created to maintain the construction quality within the Wales. Due to the rising volume of new builds being created annually across the country, the implementation of appropriate material use is becoming more important than ever before. Goals set by the government are now forcing our industry to adapt to meet its needs as the embodied carbon within our industry is the one of if not the largest contributor to Carbon emissions. Currently in the Welsh Building regulations, embodied carbon is not regulated which is a major black hole in terms of how much carbon emissions are being emitted compared to the ones which are recorded, published, and then used as a piece of evidence in governmental meetings. Frameworks such as BREEAM & RIBA are great methodologies for us to follow which are particularly good at structuring how to construct sustainability however these are currently not mandatory to follow so are not implemented as commonly.
[bookmark: _Toc216183606]Welsh Building Regulations
The current Welsh building regulations are similar to the English Building Regulations however there are some significant differences which do need to be considered. The governing body for these Regulations is the Welsh Government instead of the Uk government making it slightly more adaptable meaning that for the implementation of a new building regulations such as Part Z Embodied Carbon and Whole life cycle of Carbon will be more easily introduced (GOV.WALES, n.d.).  
[bookmark: _Toc216183607]What is Embodied Carbon? 
Embodied Carbon is the total greenhouse gas emissions associated with the entire lifecycle of a product or material, from raw material extraction to manufacturing, transport, and construction (Anon, n.d.). 
This was highly relevant in Wales due to the Port Talbot steel production; however, the last blast furnace was closed on September 30th, 2024, ending 100 years of tradition steelwork manufacturing in this area. Now Steel needs to be sourced from further away if it is required in this region, therefor increasing the embodied carbon value of the material (Thomas and Pigott, 2024). As a result of this increase, designers are going to need to implement other materials that can make up for this surplus.
[bookmark: _Toc216183608]Existing Embodied Carbon Frameworks
As stated in the Introduction, there are some voluntary frameworks that are currently stepping in to fill the lack of regulations surrounding Embodied Carbon so that there is a methodology to follow to try and manage the embodied carbon within construction. Some of these frameworks are RIBA 2030 Climate Challenge, BREEAM UK, UKGBC and LETI. There are other frameworks however these are the mains that are being implemented into designs across the Uk most commonly. With the introduction to the new proposed regulation surrounding Embodied Carbon, these frameworks could be made mandatory to follow in certain scenarios which would be a major progression to managing the embodied carbon within the construction industry in Wales. 
[bookmark: _Toc216183609]Example of Framework – BREEAM[image: BREEAM Circularity Principles - BREEAM Circularity Principles]
Figure 1 - (BREEAM, 2025)
BREEAM is one of the current frameworks that are not mandatory for construction but are being implemented due to their positive methodology in sustainable development. The model above in figure 1 helps easily break down a projects carbon use into 9 sub-categories which then can be analysed in their own way and made more sustainable if there is an opportunity (BREEAM, 2025).
An example of this would be in the transportation category where choosing closer material from locally sources suppliers instead of buying from major franchises. This may come at a slightly higher cost; however the embodied carbon saved in the closer transportation distance helps bring down the carbon footprint. This is beneficial when looking at the whole life cycle of carbon for that chosen material as It will be smaller due to this lack of surplus carbon being emitted through transportation.
When implementing these frameworks into the new Part Z regulation, they should be made more demanding as currently structures like the BREEAM model are being used however are being taken advantage of to get the accreditation without fully completing their part. Due to the budget of construction varying over periods of time due to retention, this does not need to be necessarily completed straight away however their needs to be a plan when they will be and assessments of this to maintain the quality of the frameworks should be completed so that it cannot be taken advantage of. 
By standardising the quality across Wales construction in terms of these frameworks will encourage more sustainable material use of low embodied carbon to be integrated into the designs due to the benefits of being accredited by these respected frameworks.
[bookmark: _Toc216183610]Proposed Building Regulation (Wales) Part Z  - Embodied Carbon & Whole Life Carbon
[bookmark: _Toc216183611]Scope
For the new Part Z – Embodied Carbon & Whole life carbon regulation being proposed there are going be some design characteristics that need to be necessary for this to be applied. The average house size in Wales in 100.9m2 (statswales.gov.wales, n.d.), meaning that to keep the regulation systematic and more easily recognisable, any new building over 100m2 in area would fall under the Part Z as this would be seen as the most common type of house in Wales or greater meaning that the design should take more consideration of the embodied carbon of the building. 
As that only takes into consideration of new buildings being constructed, any major refurbishment of existing houses that increases the surface area of the building by more than 10% should have a design that considers the embodied and whole life cycle of the carbon stored within the materials being proposed. 
Public sector buildings will also fall under the same regulation due to the proposed targets from the Welsh Government to meet carbon emission levels. Existing builds will fall under the major refurbishment sector where they will be required to meet requirements on this new section being proposed by the designers, whether that be an extension to the building or a major modification to the existing structure. New build that falls under the public sector will be required to meet the requirements of Part Z regulation if they are over 100m2 which is highly likely due to the use of them.
[bookmark: _Toc216183612]Requirements 
To monitor the embodied carbon use of construction in Wales, whole life carbon assessments would be requested at each stage of the construction by the Welsh Government to allow for building to commence. Trained assessors who are  independent will be required to make these as the construction develops over time. No building in Wales can receive a completion certificate without the whole life carbon assessment signed off by the assessors.
These would be required at the planning submission, Technical Design and after completion of the project. This 3-step process should very clearly portray the material being proposed and their levels of embodied carbon, before during and after to make sure that there have not been any significant deviations. To allow for modifications and changes which do occur in construction commonly, 5% of the total initial proposed embodied carbon can be added to the completion assessment at the end. If this limit is breached after correctly assessing, there will be significant fines put in place with the accreditation being at risk. If this limit is going to be breached, the Welsh government can be informed prior to completion of the works, and a process will be implemented to work out how this value has been affected and what can be done to fix this long term. Material passports are currently required in Wales so by including this into the evidence of the assessment is a strong way to pass the assessment.
[bookmark: _Toc216183613]Mandatory Embodied Carbon Limits
Currently, the frameworks LETI and RIBA have Carbon Intensity Limits which are for the average New build, public sector building, schools, and offices. Now these values can be used due to the lack of research made into each building embodied carbon values however in the future of this regulation, these values can be modified so that we can tighten on the embodied carbon used to meet proposed targets such as NET Zero. 
[image: ]
Figure 2 – (leti, n.d.)
New build projects must meet the following thresholds otherwise the assessor will not pass the whole life cycle assessment for the design proposal. All the following thresholds were taken from Leti 2020 targets in figure 2:

New Residential buildings (1-2 Stories) ≤ 450kgCO₂e/m² GIA
New Residential Buildings (6 Stories +) ≤ 500kgCO₂e/m² GIA
Major Refurbishments ≤ 250kgCO₂e/m² GIA
[bookmark: _Toc216183614]Example
A design proposal for 2 stories, 3-bedroom house in Swansea was submitted however the embodied carbon assessment exceeded the 450kgCO₂e/m² GIA allowed for this type of new build. As a result of this the design was declined and a new proposal was required to be submitted so the accessor could confirm that it was below threshold. This resulted in recycled concrete blocks, less intense cement foundations and timber to be implemented instead of heavy stored embodied carbon. This then brought the total from 480kgCO₂e/m² GIA to≤ 445kgCO₂e/m² GIA.
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Figure 3 – (Leti, n.d.)
The LETI Model in Figure 3 shows how the embodied carbon is split throughout its life cycle with some stages being a significant contributor compared to others. By analysing this model, stages A1-A3 are over 50% of the embodied carbon contribute during the life cycle of the material used. This stage is the upfront cost to create the product required. By using more sustainable alternatives which can be locally sourced would be beneficial in reducing this due to the reduction in manufacturing and transportation contribution to carbon emissions. 
To meet these targets, companies will be encouraged to use local materials such as timber from Welsh forests, and recycled steel which is going to be more important since the closure of the blast furnace at Port Talbot. This use of local materials will therefore have a lower embodied carbon value due to their carbon footprint to be smaller making it easier to pass the whole life carbon assessment made by the Welsh Government. Additionally on the sites of these construction projects, heavy machinery which produce tonnes of carbon emissions should be opted out by 2035 for green energy machinery. Now this looks like it will be electricity however the development into hydrogen machinery is growing making it a potentially competitor. This will be a significant contributor to onsite emissions production so by removing this will help pass the whole life carbon assessment and meet the targets of Net Zero.
[bookmark: _Toc216183615]Approved Document Z (Wales) -  Compliance Guidance
[bookmark: _Toc216183616]Introduction
The purpose of Part Z is to monitor the embodied carbon and the whole carbon life cycle of a project, and its materials used to construct it. With the growing implications of climate change every year, this is becoming a growing importance to make sure that the carbon emission created, especially in the construction industry, can be reduce to a minimum whilst also still getting quality construction. The Welsh climate policy states that Wales need to meet Net Zero by 2050 (Price, 2024). 
In the current Welsh building regulations, it states that new builds from 2021 onwards cannot have fossil fuels as a source of energy (GOV.WALES, 2021). Instead focusing on low carbon technology which is more efficient at producing energy so that a smaller carbon footprint is created on top of the houses embodied carbon from the material used to build it in the first place. 
[bookmark: _Toc216183617]Materials 
Concrete, Steel, Timber, and Insulation are required on majority of buildings in Wales if not all due to their excellent properties which make them great at doing what they need to do. By using slight alternatives that have less carbon stored within are excellent to reduce the embodied carbon value of the building. 
The use of low carbon sources aggregates and Cement alternatives, such as fly ash or Ground granulated blast furnace slag can be made to reduce the stored carbon as concrete is one of the highest embodied carbon materials that we use commonly on most projects in large volumes (Sentucq and Clayton, 2021).
Steel in Wales is a growing importance due to the closure of the Port Talbot blast furnaces. The recommendation is to try and recycle steel or tend towards green steel which have lower embodied carbon values within them as they are going to have to travel further. 99% of steel is being recovered with 86% being sent to be recycled. This is massive for Wales as reusing steel offers up to 97% embodied carbon savings which is 10 times less carbon intensive than recycling (Smart, 2025).
Timber from local Welsh forest is a positive way to help keep material use locally sourced however the fire requirements still need to match the Welsh Regulations. Traditional Welsh methods of Insulation such as sheep wool or cellulose which have a very low embodied carbon value compared to Rockwool which is excellent for its purpose but will not be beneficial when trying to complete the whole life carbon assessment. 
[bookmark: _Toc216183618]Impact, Challenges & Feasibility
[bookmark: _Toc216183619]Challenges In Wales
The topography of the land in Wales makes it more difficult for transportation which therefore increased the carbon footprint for materials moving from supplier to the site. This additionally comes at a cost meaning that it is more difficult for-profit margins to be met on a project because of increased material rates. In terms of low carbon suppliers in Wales, there are only a small number which then means that there is a shortage of supply causing natural inflation. This means that a project is wither prolonged or you will be required to look at suppliers further away, potential in England, which then results in higher transportation costs and more carbon being emitted.
[bookmark: _Toc216183620]Conclusion
Embodied carbon is a major contributor to the Welsh carbon emission total which is not currently being addressed by the Welsh Government in their building regulations. With the targets and goals set to reach Net Zero by 2050, Part Z being proposed needs to be implemented as soon as possible otherwise it will be impossible for Wales to reach this by 2050. Due to the independence of the regulations being governed by the Welsh Government, this implementation should be easier as therefor set an example to others that monitoring embodied carbon levels is essential to combat climate change.
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