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[bookmark: _Toc216087912]1. Introduction
Wales has set a clear course towards climate resilience and sustainability of placemaking under the Planning Policy Wales (PPW), Edition 12, and the Well-being of Future Generations (Wales) Act 2015. These should be central to all planning and require thought through long‑term, preventative and co led action across the building industries both domestic and commercial moving us towards Net Zero (Welsh Government, 2021; Welsh Government, 2015). Having said this when looking at the current Welsh Building Regulations they do not explicitly require Net Zero performance. This Approved Document proposes Part Z(C) a complementary guidance to Parts L (energy/carbon), F (ventilation/IAQ), G (water safety/efficiency), and O (overheating) that look at Implementing the One Planet Developments (OPD) ethos through five Principles linked to construction (Welsh Government, 2012):
1. Zero Carbon Construction 
2. Renewable Energy Integration 
3. On‑Site Carbon Sequestration          
4. Ecological Footprint Accounting 
5. Lifecycle Approach 
Part Z(C) aligns with Net Zero Wales Carbon Budget 2 (2021–2025) and the UKGBC Net Zero Carbon Buildings Framework. The document hopes to highlight the importance of reduction first approach at the planning stage onwards. This must be implemented through reliable and verified measuring tools as well as transparent reporting for both residential and commercial developments (Welsh Government, 2021; UKGBC, 2019/2020). Alone side this, the document gives information into how to scale OPD’s ecological footprint analysis (EFA) requirements beyond its original rural contexts for use on large sites via a holistic approach to shared infrastructure, design for resilience, and monitored performance (Welsh Government, 2010; Welsh Government, 2020).
[bookmark: _Toc216087913]1.1 Net Zero Defined
Net Zero is defined as the following from BREEAM (2025), The scientific consensus is that we must limit global warming to 1.5°C. Net zero carbon refers to Mitigating greenhouse gasses to below what can be absorb by Earth stopping its effects. This document uses this as framework but wants to move beyond this looking at using the 5 principles stated to change mindsets but keep in with in a structured And monitored framework.   
[bookmark: _Toc216087914]2. Core Principles
[bookmark: _Toc216087915]2.1 Zero Carbon Construction
Projects must be designed to be zero carbon over their lifetime. This can be done through prioritising low‑carbon impact or locally sourced materials but also through minimising the use of high‑carbon materials like (concrete and steel) unless structurally essential, the calculating of embodied energy/carbon across the supply chain will be essential to this. Evidence for the use of these choices draws on the ideas of circular economy practices and regenerative design (Della Torre et al., 2020; Harris & Borer, 2005; Hemeda, 2019). All set targets for this document as well as typology benchmarks should align with the LETI guidance and Passive House envelope strategies so that the demand and performance gaps can be reduced (LETI, 2020; Passive House Institute, 2023). 
[bookmark: _Toc216087916]2.2 Renewable Energy Integration
Buildings should generate 50% of operational energy and source 50% via renewables (on‑site PV, wind, biomass, or shared low‑carbon networks) this will be line with PPW’s section on energy chapter but also UKGBC’s reduction‑first approach (Welsh Government, 2024; UKGBC, 2019/2020). On large sites, district or micro energy systems and grouped on‑site generation could help to increase feasibility and resilience (Wheeler & Rosan, 2021). 
[bookmark: _Toc216087917]2.3 On‑Site Carbon Sequestration
A project’s building footprint should be balanced. This should be done through land‑based sequestration, planting native trees and hedgerows, soil health improvements should be made especially to areas where of high traffic in the construction phase. Geen corridors, blue roofs and living roofs verified under the Woodland Carbon Code (WCC) where appropriate much be utilised. These measures complement biodiversity net gain ambitions and PPW’s and OPDS nature-based approach.  
[bookmark: _Toc216087918]2.4 Ecological Footprint Accounting
All Projects will need to calculate embodied and operational carbon throughout the project and throughout the life cycle, this is a crucial to holding developers plans accountable. They must demonstrate offsetting pathways through renewable energy, land management, and biodiversity intervention. This can be done through an updated OPD EFA calculator and guidance to incorporate all 5 principles. (Welsh Government, 2020/2012). This will help to ensure the trajectory towards ≤ 1.88 gha/person, consistent with OPD objectives and PPW policy context.  
[bookmark: _Toc216087919]2.5 Lifecycle Approach
A whole‑lifecycle approach needs to be implemented looking at the durability, repairability, and end‑of‑life strategies for all building, for example how the reuse of materials at the end of a building lifespan, what is naturally compostable or can recycled into other materials or interlinking water and heating systems to help integrate circular economy design and urban systems thinking. This will be essential to meeting net zero targets for commercial and large scale developments (Della Torre et al., 2020; Wheeler & Rosan, 2021; Yepes & Navarro Martínez, 2021). 
[bookmark: _Toc216087920]3. Regulatory Context and Relationship to Approved Documents
PPW Edition 12 document sets out Wales’s national planning policy framework. It aims to give guidance emphasising on sustainable placemaking, circular economy, energy, and community partnership (Welsh Government, 2024). TAN 6 and OPD practice guidance also define clear requirements and enforce the Ecological Footprint Analysis (EFA). This is done through ongoing monitoring and robust management plans at the beginning of a project. To make sustainability and compliance a necessity build into the planning process. Both documents highlight that developments must demonstrate how they will plan to bring low environmental impact, incorporate biodiversity as well as provide measurable outcomes. For this to work for development and commercial properties, regular reporting on targets and adaptive management will be essential to maintain alignment with policy objectives and long-term resilience of projects. (Welsh Government, 2012/2020). This may lengthen planning stages of developments however it make sure that all environmental targets are hit. If these targets are not hit especially on large scale developments will be hit with serious penalties or for development to be stopped altogether.  
Part Z(C) This document has been made to complement Building Regulation Approved documents specifically those targeting environmental water ecological and carbon regulations:
· Part L: Centres on reducing buildings energy consumption and carbon emissions. This is done through building fabric standards, efficient energy systems and compliance with primary and delivered energy performance targets. (Welsh Government, 2022)
· Part F: Looks at healthy indoor air quality through joining airtightness with effective ventilation systems, this will in turn prevent moisture buildup whilst maintaining resident comfort and wellbeing. (Welsh Government, 2022)
· Part G: Outlines water efficiency and safety. Looking mostly at regulating hot water systems but also integrating rainwater or greywater reuse while meeting hygiene and sanitary requirements. (Welsh Government, 2022)
· Part O: Addresses the buildings overheating risks by limiting solar gains and looking at supporting safe heat removal through passive design or reactive ventilation systems for Residents safety. (Welsh Government, 2022)
All Industry frameworks UKGBC, LETI, BREEAM and Passive House mentioned in this document align with these Building Regulations, they provide technical guidelines and assistance consistent with Welsh requirements and help evidence “reasonable provision” in design, construction and operation (UKGBC, 2019/2020; LETI, 2020; BRE, 2024; Passive House Institute, 2023). 
[bookmark: _Toc216087921]4. Design Guidance Applying the Five core Elements to Building Regulations
[bookmark: _Toc216087922]4.1 Fabric and Airtightness
1. U‑values: This should aim for ≤ 0.15 W/m²K for walls and ≤ 0.10 W/m²K for roofs with continuous insulation and thermal bridge controls (LETI, 2020; Passive House Institute, 2023). 
2. Airtightness: Must be designed to ≤ 1.0 m³/hr/m²@50 Pa and coordinate with Part F compliant ventilation (Welsh Govt, Part F). 
3. Materials: Prioritise bio-based or recycled and locally sourced where possible. Must justify concrete/steel only where essential and assess with the new LCA (Harris & Borer, 2005; Della Torre et al., 2020). 
[bookmark: _Toc216087923]4.2 Energy and Renewables 
On/off‑site energy consumption: Target is for 50% onsite and 50% offsite demand to be met via PV, wind, low‑carbon energy and heat networks. Renewable energy through the national grid or Micro Energy networks; verify against Part L and UKGBC (Welsh Government, Part L; UKGBC, 2019/2020). 
Load management must be considered with larger sites energy use. A demand response and storage approach to meet energy demands should be used (Wheeler & Rosan, 2021). This would be particularly effective with a Micro energy network.  
[bookmark: _Toc216087924]4.3 Ventilation, Indoor Air Quality and Overheating 
Ventilation: Must meet Part F through the installation of Mechanical Ventilation with Heat Recovery in airtight dwellings and natural ventilation approaches in large communal spaces for example through stack ventilation (Welsh Government, Part F; BRE, BREEAM NC v7). 
Overheating: Must conform with Part O using the simplified method through controls on glazing accounting for the g‑values they will contain and free area for natural cooling. Or dynamic modelling using Simulations of summer conditions to determine controls. Always ensuring occupant safety and practicality (Welsh Government, Part O). 
[bookmark: _Toc216087925]4.4 Water and Site Systems 
· Rainwater/greywater need to be designed design for a minimum of 50% non‑potable demand and use rainwater harvesting systems, consistent with Part G (Welsh Government, Part G).  
· Green infrastructure uses the integration swales, wetlands, and planting that both manage water and sequester carbon (Rowe & Hee, 2019). 
[bookmark: _Toc216087926]5. Carbon Offsetting and On-Site Sequestration
UKGBC Discusses the point of carbon offsetting, this should only happen after all practical and realistic measures to reduce carbon the point mentioned above have been implemented as well as using the reduction-first hierarchy (UKGBC, 2019; UKGBC, 2020). This principle allows projects/development to offsets carbon if they do not replace fundamental design improvements as is often the case in the past. They must be become an easy out. Priorities must always be put on high-performance buildings with passive design strategies and renewable energy integration at there heart. Instead offsetting should acts as a final step for unavoidable residual emissions, such as those from materials like steel or concrete or minor operational processes that are unavoidable. 
The hierarchy approach ideas is to make reduction through efficient design and specification form stage one on the planning phase. Making sure that Renewable energy supply from on-site or off-site sources are integrated into projects from stage one. And any carbon that must be Offset uses high quality, verified schemes. Although this does not fit in perfectly with OPD ethos it would impractical and in some cases impossible to expect there not to be circumstances this will be needed.
· This approach also aligns with LETI’s guidance, which stresses that Net Zero performance must first minimise emissions to target levels before offsetting (LETI, 2020).
· Verified UK schemes, such as the Woodland Carbon Code provide credible offsetting options that deliver measurable climate benefits while supporting biodiversity. By adhering to this hierarchy, developments maintain integrity in achieving Net Zero and avoiding greenwashing and ensuring offsets complement genuine decarbonization efforts.
[bookmark: _Toc216087927]5.1 On-site sequestration
On-site sequestration should also be at the top on the list. To deliver local benefits to the community and the residence. This includes measures to establish native woodland and/or hedgerows, which provide carbon storage while enhancing biodiversity and landscape connectivity (Woodland Carbon Code, 2025; Forest Research, n.d.). Soil health improvements and also important for example increasing the organic matter and reducing compaction can also significantly boost carbon retention and resilience (Hemeda, 2019; Wheeler & Rosan, 2021). These interventions align with PPW’s emphasis on nature-based solutions and OPD’s ecological footprint reduction goals also (Welsh Government, 2024; Welsh Government, 2020).
[bookmark: _Toc216087928]5.2 Off-site sequestration
Off-site measures should only be considered where on-site opportunities are constrained. This will exclude the use of Mirco grids or energy sharing which is highly recommended. Credits again must be verified under recognised schemes such as the Woodland Carbon Code or Peatland Code. They must be the best options available and prove to have longevity i.e old or protected Forrest as well as have controlled robust governance. Transparency is critical in these developers must disclose fully all aspects of monitoring arrangements to avoid reputational and compliance risks (Woodland Carbon Code, 2025; UKGBC, 2020). Best practice also recommends that prioritising offsets that deliver co-benefit for example habitat restoration or flood mitigation, as well as support wider Well-being of Future Generations objectives should be seen as the best option (Blewitt, 2015; Yepes & Navarro Martínez, 2021). 
If these sequestration strategies are embedded within site design and adopting credible offset frameworks. Part Z(C) will help ensures that carbon neutrality through offsetting is achieved in a way that supports the biodiversity, ecosystem and long-term resilience for developments.
[bookmark: _Toc216087929]6. Compliance and One Plant Development Alignment
[bookmark: _Toc216087930]6.1 Ecological Footprint Analysis (EFA)
1. Projects must Provide EFA at the submission and planning and post-occupancy (years 3 and 5), indicating how to move towards ≤ 1.88 gha/person via OPD tools (Welsh Government, 2020). Where appropriate, these must apply inflation adjustments per One Planet Council recommendations, this is to avoid artificial footprint increases (OPC, 2025).
2. For larger projects such as mixed use developments or plans exceeding 50 houses, this will off course become more difficult because of the complexity and scale. One way to help this is for EFA to be scaled to reflect collective impacts across residential, commercial, and shared infrastructures. For this to be feasible a phased approach must be taken. 

· Integrating footprint targets into the grassroots planning as well as making sure that communal facilities like transport hubs and energy systems contribute positively to overall sustainability measurement. Developers must model for population growth and resource demand of the life cycle of a project and apply sensitivity analysis to maintain compliance under varying occupancy rates of a development. (Welsh Government, 2020)
· Working alone side local authorities and independent assessors is recommended. This is to validate the measurements and conclusions but also to ensure transparency. 
· Where multiple stakeholders are involved, combined EFA reporting should be supplemented with unit-level assessments to confirm reasonable distribution of ecological capacity i.e making sure that all buildings are to reasonable standards and not using one cardon negative building to offset others. Ensuring that targets are met on building by building-by-building basis. This will also stop so called ‘Greenwashing’.  

Recent research supports this approach and helps to understand how would be undertaken. highlighting the importance of whole life cycle ecological footprint analysis for large-scale construction projects to capture cumulative resource use and emissions (Chen et al., 2024).
[bookmark: _Toc216087931]6.2 Post Occupancy Monitoring
As part of the OPD ethos post occupancy monitoring is vital therefore these strategies must be put in place. Commit to metered energy and water reporting at 12, 24, and 36 months post-completion. This is to ensure accurate performance data is captured against design predictions. Monitoring should include the OPD Ecological Footprint Analysis updates to show compliance with ≤ 1.88 gha/person and identify areas where improvement could be made. (Welsh Government, 2020; BRE, BREEAM NC v7). 
For the larger or complex developments, monitoring will need to be more stringent.  It will extend to both shared infrastructure systems such as district heating, renewable arrays, and water recycling facilities. All data should be benchmarked against UKGBC Net Zero Carbon performance targets as well as EFA and report to local authorities. Through also adding in feedback loops between developer and local authorities will help to enable a more adaptive management style. The operational energy consumed but also the water usage must remain aligned with sustainability objectives throughout the building’s lifecycle.
[bookmark: _Toc216087932]7. Large‑Scale Residential and Commercial Developments
For sites with 50 or more dwellings or 1,000 m² of commercial floor area all the above will be applied, however due to there complexity and scale, further clarification will need to set to align with the principles. 
[bookmark: _Toc216087933]Energy Strategy (Principles 1 & 2)
· Large scale and commercials must Prioritise district heating and low‑carbon networks. There must be Centralised renewable energy to deliver 60% of more of the site demand, verified under Part L for example Mirco grids or linking to wind farms (Welsh Government, Part L; Wheeler & Rosan, 2021). 
[bookmark: _Toc216087934]Ventilation & Comfort (Principles 3 & 4)
· MVHR must be used for airtight blocks and natural or assisted ventilation systems can be used in open plan spaces as per part O. Dynamic modelling must be performed for highly glazed façades. (Welsh Government, Part F/Part O; ENCULT, 2014 for heritage clusters). 
[bookmark: _Toc216087935]Water Efficiency (Principles 4 & 5)
· There must be a site wide approach to rainwater/greywater systems feeding multiple buildings, installation and safety as per Part G needs to be complaint (Welsh Government, Part G) The use of Blue Roofs on commercial building especially. 
[bookmark: _Toc216087936]Embodied Carbon & Materials (Principles 1 & 5)
· Whole‑life carbon assessments are also required for large scale developments with cardon intensity targets being under 300 kgCO₂e/m² for residential blocks and under 500 kgCO₂e/m² for commercial structures at a minimum at make it realistic to hit net zero targets. Integrate Low Carbon design plus circular practices form grassroots planning stages up. (LETI, 2020; Della Torre et al., 2020; Yepes & Navarro Martínez, 2021). 
[bookmark: _Toc216087937]Sequestration & Offsetting (Principles 3 & 4)
· Prioritise carbon reduction through design and renewables. then offset unavoidable emissions using verified schemes and on-site sequestration as specified in section 5. For residential Blocks living walls can be incorporated. (UKGBC, 2020), (WCC, 2025).
[bookmark: _Toc216087938]Reporting & Governance (All Principles)
· Submission of a Site Wide Net Zero Carbon Strategy must be given. Using the framework of reduce → supply → sequester → offset. Yearly performance reports will be conducted to the Local Planning Authority for five years, and a updated EFA will be used as part of the monitoring and measuring outcomes. (Welsh Government, 2020; UKGBC, 2019/2020). 

[bookmark: _Toc216087939]8. One Planet Development Alignment 
Part Z(C) set out to translate One Planet Development’s requirements through 5 Core Principles. Through low‑impact construction and making developments renewably self‑sufficiency and the closely monitored outcomes into a building‑regulation suitable for large‑scale residential and commercial contexts. The idea is to preserve the OPD’s sustainability metrics while enabling urban scalability through shared infrastructure, nature-based design and lifecycle carbon accounting (Welsh Government, 2012/2020; PPW, 2024). 
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