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1. Introduction

1.1
The Welsh Ministers recognise the statutory requirement for the United Kingdom to achieve net-zero greenhouse gas emissions by 2050. The built environment constitutes a significant proportion of national emissions, arising from both operational energy use and the embodied carbon associated with material extraction, manufacture, construction processes, and end-of-life treatment.

1.2
While updates to the Building Regulations—particularly those relating to conservation of fuel and power—and the development of the Future Homes Standard and Future Buildings Standard have contributed to improved energy performance, existing regulations do not yet address whole-life carbon impacts comprehensively. Current compliance pathways predominantly rely on modelled performance, resulting in persistent discrepancies between predicted and actual building outcomes.

1.3
There is clear and growing consensus across industry bodies, local government, and the design and construction sectors that statutory regulation must adopt a more integrated and enforceable approach. Evidence provided by organisations such as LETI and RIBA indicates both the technical feasibility and necessity of achieving low-carbon and net-zero design outcomes. Regional policy, including the London Plan, further demonstrates that mandatory whole-life carbon assessment and on-site energy generation are deliverable at scale.



1.4
This Technical Guidance sets out the policy basis and functional requirements for a proposed new regulation: the Net-Zero Building Standard (NZBS). The NZBS aims to ensure that all new buildings constructed in Wales achieve net-zero whole-life carbon, supported by robust design principles, verifiable performance monitoring, and a clear national framework for compliance.

2. Construction Management

2.1
Effective construction management is essential to embedding low-impact design principles from the earliest project stages. Management processes must ensure that building design optimises orientation, natural ventilation, and high-performance fabric measures in accordance with recognised guidance (LETI, 2020).

2.2
Construction managers must demonstrate responsible material selection, prioritising natural, low-carbon and sustainably sourced products to minimise embodied energy and embodied carbon across the building lifecycle (RIBA, 2020).

2.3
Management practices shall incorporate measures to improve design durability and climate resilience, including overheating mitigation, flood-resistant strategies, and enhanced drainage consistent with climate projections for Wales (GLA, 2022).



2.4
The Welsh Ministers consider construction management to be a central mechanism in delivering measured and verifiable net-zero performance outcomes for new buildings.

3. Water Management

3.1
Water management strategies must minimise potable water consumption and associated carbon emissions through measures including rainwater harvesting, greywater recycling, low-flow fittings, and permeable surfaces (LETI, 2020).

3.2
Drainage and water-sensitive design shall be incorporated to support climate resilience, manage surface water, and reduce flood risk in line with projected climatic conditions (GLA, 2022).

3.3
During construction, efficient water use and minimisation of waste-water shall contribute to reducing embodied carbon impacts (RIBA, 2020).

3.4
Water management measures shall support both carbon reduction and ecological enhancement, as required by the net-zero objectives for new buildings (DLUHC, 2023).


4. Energy

4.1
Designers shall adopt low-impact design strategies to minimise operational energy demand, including optimised form, fabric efficiency, passive conditioning, and enhanced building airtightness (LETI, 2020).

4.2
Durability and resilience measures such as high-performance insulation, glazing systems and moisture management shall ensure stable thermal performance under future climate scenarios (RIBA, 2020).

4.3
Embodied energy and carbon associated with materials and construction processes must be demonstrably reduced through the specification of natural and sustainable materials (UKGBC, 2021).

4.4
Buildings must incorporate appropriate renewable energy systems to support the transition to low-carbon heat and low-carbon electricity generation (DLUHC, 2023).





5. Transport


5.1
Transport-related emissions must be reduced through local sourcing, modular construction, and off-site manufacturing where practicable (UKGBC, 2021).

5.2
Minimising heavy vehicle movements shall reduce noise, air pollution, and ecological disturbance (CIOB, 2020).

5.3
Prefabrication and controlled-environment manufacturing may be used to enhance durability and reduce construction defects (RIBA, 2020).

5.4
Transport-efficient supply chains shall be developed to reduce reliance on carbon-intensive fuels and to improve resilience to climate-related disruption (CIBSE, 2021).

5.5
Material procurement must prioritise natural and local materials to minimise transport-related emissions (LETI, 2020).



6. Health and Wellbeing

6.1
Buildings must be designed to provide healthy indoor environments, with improved air quality, natural ventilation, and adequate daylight (RIBA, 2020).

6.2
High-performance building envelopes must maintain thermal comfort under future climate conditions, reducing reliance on mechanical systems (CIBSE, 2021).

6.3
Green infrastructure and passive cooling strategies shall be incorporated to reduce overheating risk and improve ecological value (UKGBC, 2021).

6.4
Material selection must minimise pollutants and avoid toxic products, including VOC-intensive finishes (BRE, 2019).

7. Resource Efficiency

7.1
Lean design, material efficiency, and circular economy principles must be integrated into building design to reduce embodied carbon (UKGBC, 2021).


7.2
Durable and resilient materials shall be prioritised to extend building lifespan and reduce long-term resource demand (RIBA, 2020).

7.3
Resource-efficient strategies shall support climate adaptation through robust materials suitable for future conditions (CIBSE, 2021).

7.4
Natural and sustainable materials, including timber, hemp, straw and recycled aggregates, shall be prioritised (LETI, 2020).

7.5
Materials must be responsibly sourced, with certification (e.g., FSC) required to protect biodiversity (BRE, 2019).

8. Resilience

8.1
Passive design strategies shall reduce dependency on carbon-intensive services and enhance resilience (LETI, 2020).

8.2
Durable materials, thermal envelopes, and moisture controls must ensure long-term building performance (RIBA, 2020).

8.3
Climate adaptation measures must address increased temperatures, flooding, and extreme weather (CIBSE, 2021).

8.4
Sustainable materials such as timber and recycled products shall contribute to ecological and supply-chain resilience (UKGBC, 2021).

8.5
Biodiversity-friendly features such as green roofs and SuDS must support ecological resilience (BRE, 2019).

9. Land Use and Ecology

9.1
Developments must minimise impacts on land, preserve habitats and optimise site efficiency (LETI, 2020).

9.2
Natural features and vegetative buffers must be incorporated to support resilience and reduce climate-related risks (CIBSE, 2021).

9.3
Ecological features such as green roofs, trees and SuDS must be integrated to support carbon sequestration and climate adaptation (UKGBC, 2021).

9.4
Material procurement must support regenerative supply chains through responsible sourcing (RIBA, 2020).

9.5
Habitat creation and ecological enhancement must be prioritised in accordance with biodiversity protection requirements (BRE, 2019).

10. Pollution Prevention

10.1
Low-impact design must minimise emissions of greenhouse gases, NOx and particulate matter (LETI, 2020).

10.2
Durability and resilience strategies must reduce long-term pollution associated with maintenance and replacement cycles (RIBA, 2020).

10.3
Green infrastructure and SuDS must mitigate pollution pathways including runoff and heat island effects (CIBSE, 2021).

10.4
Material selection shall minimise pollution associated with extraction, manufacture, and disposal (UKGBC, 2021).

11. Materials

11.1
Materials with low embodied carbon, including timber, recycled content and low-carbon concrete, must be prioritised (UKGBC, 2021).

11.2
Durable materials shall extend service life and reduce lifecycle carbon impacts (RIBA, 2020).

11.3
Material specification must address climate-related performance, including thermal stress and moisture variation (CIBSE, 2021).

11.4
Products must not harm biodiversity or ecological systems, and sustainable certifications must be used where relevant (BRE, 2019).

12. Waste

12.1
Waste minimisation strategies including modular design, efficient specification and design for deconstruction must be adopted (UKGBC, 2021).


12.2
Durable construction and extended service life must reduce waste arising from refurbishment and demolition (RIBA, 2020).

12.3
Climate-resilient construction systems should reduce waste generation and enhance reliability under future conditions (CIBSE, 2021).


12.4
Natural and sustainable materials must be prioritised as they generate less manufacturing waste and have lower end-of-life impacts (BRE, 2019).

12.5
Circular economy principles, including reuse, recycling and material recovery, must be embedded in compliance with the NZBS (LETI, 2020; DLUHC, 2023).

13. Innovation

13.1
Innovative digital tools such as BIM, dynamic modelling and whole-life carbon software must be used to optimise performance (UKGBC, 2021).

13.2
New materials including CLT, low-carbon concrete and recycled composites shall support durability and low carbon outcomes (RIBA, 2020).

13.3
Smart systems, advanced sensors, and adaptive façades shall support climate resilience (CIBSE, 2021).

13.4
Green infrastructure innovations must support biodiversity and ecological enhancement (BRE, 2019).

13.5
Low-carbon technologies including PV, heat pumps and battery storage must be incorporated to reduce operational energy (LETI, 2020; DLUHC, 2023).

14. Conclusion

14.1
The evidence demonstrates that net-zero whole-life carbon construction is achievable within Wales. Current regulatory frameworks do not fully address whole-life impacts; therefore, integration of the Net-Zero Building Standard (NZBS) within the Welsh regulatory system provides a clear pathway to achieving national climate objectives.





14.2
By addressing construction management, water, energy, transport, materials, waste, pollution, resilience, land use, health, and innovation, the NZBS establishes a holistic framework delivering durable, low-carbon and climate-resilient buildings.

14.3
Implementation of the NZBS will support national commitments, enhance long-term building performance, reduce operational costs, and contribute to a more sustainable built environment for Wales.
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