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Executive Summary 
 
The Climate Emergency Local Plan Review (CELPR) aims to ensure that the Local Plan fully responds to the climate emergency declared 
by Lancaster City Council in January 2019. As part of the partial review process, policies have been revisited to ensure that development in 
the district is prepared to meet the adaptation and mitigation challenges of the climate crisis.  This SPD includes part of the Council’s response 
to the climate crisis and supports the implementation of the CELPR policies, specifically in relation to policies DM29, DM30a, DM30b and 
DM30c, and DM53 of Part 2- Development Management Policies. This SPD provides guidance on the implementation of these policies. It is 
structured around key development priorities incorporated into the above policies: 

 

• 2.0 Using Less Energy and Increasing Energy Efficiency 

• 3.0 Improving Building Design: Retrofitability, Materials, and Designing for the Future 

• 4.0 Renewables and Low Carbon Energy Generation 

• 5.0 Water Efficiency  

• 6.0 Sustainable Design Statement (including Energy Statement) 
 
Section 2: Using Less Energy and Increasing Energy Efficiency provides guidance about how the energy hierarchy in policy DM30a must 
be used in designing schemes, how the carbon reduction requirement within the policy can be achieved using a fabric first approach, and 
how using building layout, orientation, and massing can improve energy efficiency. 
Section 3:  Improving Building Design: Retrofitability, Materials, and Designing for the Future provides guidance in relation to the 
implementation of policies DM30a, DM30b and DM30c. It provides information and advice to applicants primarily about how structures should 
be built to allow for easy retrofitting, what climate adaptation measures can be installed and/or adopted, how to account for lifetime and 
changing uses of the building and development;’, the availability of ‘extras’ to purchasers, and suitable materials and construction methods 
taking embodied carbon into account. 

Section 4: Renewables and Low Carbon Energy Generation provides guidance about the implementation of policies DM30a and DM53. 
This section provides information and advice to developers primarily on what renewables and low carbon technologies are available, including 
their suitability and design considerations. The technologies include: Solar PV, Solar Thermal, Heat Pumps, Wind Turbines, Hydropower, 
Biomass Boilers, Heating and Cooling Networks, and Battery Storage. 
Section 5: Water Efficiency provides guidance about the implementation of policy DM30b. This section provides information and advice to 
developers primarily on the design options and technical and practical considerations for water efficiency measures. 
Section 6: Sustainable Design Statement and Energy Statement provides guidance on the information and evidence required within the 
documents to be submitted to support applications.  
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1.0 Introduction 
1.1 Background  
 
The global climate crisis is leading to more frequent and more extreme weather events, including flooding, wildfires, extreme heat, and droughts. 
The IPCC, in its Sixth Assessment Report, states that changes in the climate are ‘unequivocally’ driven by human activity1. The Paris Agreement, 
ratified at COP21 in 2015, sought to keep global warming under 2°C against pre-industrial levels, but to make efforts to not exceed 1.5°C.2 The 
IPCC3 highlights the vital importance of limiting warming to help curtail the increase in extreme events and reduce disruptions to both human and 
ecological systems. While these targets remain in reach, ‘without increased and urgent mitigation in the coming years, leading to a sharp decline 
in greenhouse gas emissions by 2030, global warming will surpass 1.5°C in the following decades, leading to irreversible loss of the most fragile 
ecosystems, and crisis after crisis impacting people and societies.’4  

 
At COP26 held in 2021, the Glasgow Climate Pact highlights that there has now been 1.1°C of global warming.5 Additionally, the Climate Change 
Committee in its Sixth Carbon Budget notes that ‘The 2020s must be the decisive decade of progress and action’ in terms of reducing emissions 
in the UK6.  We must steeply reduce emissions, or we will surpass 1.5°C and indeed 2°C unless there is strategic action to reduce emissions7. 
 
Within this context and whilst understanding that limiting warming to 1.5°C is possible, it is unlikely, and there is already an interlinked global 
crisis which is playing out in both biodiversity loss and climate impacts8. This highlights the urgency of needing to adapt to the changing climate 
for both direct climate impacts, such as flooding and water shortages, and indirect impacts, such as ecosystem collapse and supply chain failures.  
The Adaptation Subcommittee of the Climate Change Committee note that next few years are critical for adaptation planning and ensuring that 
developments are built with adaptation in mind9. Many of the buildings and infrastructure projects that we build today will see the impacts of 2100, 
thus it is critical that long-term climate adaptation is considered from the design stage and onwards.  

 
The impacts of the changing climate are already being seen in Lancaster District and will have long term implications for the district’s natural 
environment, community health and wellbeing, infrastructure, supply chains, agriculture and food supply, economy, historical landscape and built 

 
1 https://www.ipcc.ch/report/ar6/wg1/#FullReport 
2 https://unfccc.int/sites/default/files/english_paris_agreement.pdf 
3https://www.ipcc.ch/site/assets/uploads/sites/2/2019/06/SR15_Full_Report_High_Res.pdf 
4 See https://www.ipcc.ch/site/assets/uploads/sites/2/2019/06/SR15_Full_Report_High_Res.pdf 
5 https://unfccc.int/sites/default/files/resource/cop26_auv_2f_cover_decision.pdf 
6 https://www.theccc.org.uk/publication/sixth-carbon-budget/ 
7 https://www.ipcc.ch/report/ar6/wg1/#FullReport 
8 https://unfccc.int/sites/default/files/resource/cop26_auv_2f_cover_decision.pdf 
9 Independent Assessment of UK Climate Risk 

https://www.ipcc.ch/report/ar6/wg1/#FullReport
https://unfccc.int/sites/default/files/english_paris_agreement.pdf
https://www.ipcc.ch/site/assets/uploads/sites/2/2019/06/SR15_Full_Report_High_Res.pdf
https://www.ipcc.ch/site/assets/uploads/sites/2/2019/06/SR15_Full_Report_High_Res.pdf
https://unfccc.int/sites/default/files/resource/cop26_auv_2f_cover_decision.pdf
https://www.theccc.org.uk/publication/sixth-carbon-budget/
https://www.ipcc.ch/report/ar6/wg1/#FullReport
https://unfccc.int/sites/default/files/resource/cop26_auv_2f_cover_decision.pdf
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environment. It also presents the potential to increase already existing inequities across the district and lead to changes in where people live and 
work. 

 
In Lancaster District, 14.5% of households are classified as fuel poor.10  Two of the three metrics used determine fuel poverty, household energy 
requirements and fuel prices, are directly addressed in the Climate Emergency Local Plan Review.11 Through building net zero homes which are 
energy efficient (reducing energy requirements) and which include renewable energy generation (insulating residents from grid price volatility), 
fuel poverty can be directly addressed.   

  
Lancaster City Council has joined hundreds of Councils across the UK, and world, in declaring a Climate Emergency to pledge action in response 
to this crisis12.  This declaration in 201913 joins the district in a global effort of Local Authorities in ensuring their communities are actively adapting 
to the impacts of the climate crisis and building community climate resilience, as well as committing to mitigate the emissions produced which 
contribute to global climate changes. Lancaster City Council’s Climate Emergency declaration commits the Council to: 

 

• Make Lancaster District net zero carbon by 2030 

• Increase local resilience to climate impacts  

• Maximise local benefits of climate actions in other sectors such as health, agriculture, transport, and the economy 

• Work with partners across the district, county and region to help deliver this new goal through all relevant strategies, plans and 
shared resources 

• Support recommendations for:  
o Increasing the efficiency of buildings 
o Addressing fuel poverty 
o Increasing renewable energy generation  
o Requiring all new housing and commercial developments to be low carbon 

• Support Lancashire’s public health group on air quality in Lancashire  

• Call on Central Government to provide powers, resources, and funding to make effective climate adaption, resilience and mitigation 
possible 

 
Within this context, it is crucial that new developments are designed and built to mitigate emissions, be adaptive for the impacts of climate change, 
and support climate resilient communities, not only today, but also into the future.  

 
10 https://www.lancashire.gov.uk/lancashire-insight/deprivation/fuel-poverty/ 
11 https://www.gov.uk/government/collections/fuel-poverty-statistics 
12 https://www.cedamia.org/global-ced-maps/ 
13 https://committeeadmin.lancaster.gov.uk/documents/g7072/Public%20minutes%2030th-Jan-2019%2018.00%20Council.pdf?T=11 
 

https://www.lancashire.gov.uk/lancashire-insight/deprivation/fuel-poverty/
https://www.gov.uk/government/collections/fuel-poverty-statistics
https://www.cedamia.org/global-ced-maps/
https://committeeadmin.lancaster.gov.uk/documents/g7072/Public%20minutes%2030th-Jan-2019%2018.00%20Council.pdf?T=11
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Our built environment should be designed holistically to ensure that they have a positive impact on the people, communities, and ecosystems 
with which they interact. Many of the changes that must be made to create climate adaptive communities will have co-benefits that support more 
beautiful, ecologically supportive, and climate resilient developments that will benefit today’s communities as well as future generations.  

 
1.2 Purpose and structure of this Supplementary Planning Document (SPD) 
 
The Climate Emergency Local Plan Review (CELPR) aims to ensure that the Local Plan fully responds to the climate emergency declared by 
Lancaster City Council in January 2019. As part of the partial review process, policies have been revisited to ensure that development in the 
district is prepared to meet the adaptation and mitigation challenges of the climate crisis.  This SPD is part of the Council’s response to the climate 
crisis and supports the implementation of the CELPR policies, specifically policies DM29, DM30a, DM30b and DM30c and DM53 of Part 2- 
Development Management Policies.  

 
This SPD aims to provide clarity and guidance for applicants in preparing development proposals by advocating development which supports 
community, climate, and environmental resilience. Through this, development will:  

• Support the short and long term needs of residents and users; 

• Be agile and adaptable to the impacts of the climate emergency; 

• Contribute to carbon reduction; 

• Use low impact materials and resources efficiently. 
 

The National Planning Policy Framework (NPPF) provides the framework for Local Plans to be developed within a local authority area. It provides 
guidance on the role of planning in responding to the climate emergency, setting out that planning policy should support: 

 
[T]he transition to a low carbon future in a changing climate, taking full account of flood risk and coastal change. It should help to: shape 
places in ways that contribute to radical reductions in greenhouse gas emissions, minimise vulnerability and improve resilience; encourage 
the reuse of existing resources, including the conversion of existing buildings; and support renewable and low carbon energy and 
associated infrastructure.14 
 

The Local Plan includes a wide range of policies which seek to deliver the above. The plan must be read as a whole, and all the relevant policies 
should be considered when a scheme is being designed, and when planning applications are being determined.  
 

 
14 14. Meeting the challenge of climate change, flooding and coastal change - National Planning Policy Framework - Guidance - GOV.UK (www.gov.uk) 

https://www.gov.uk/guidance/national-planning-policy-framework/14-meeting-the-challenge-of-climate-change-flooding-and-coastal-change
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The CELPR targets policies which will have the most impact on climate mitigation and adaptation. The Local Plan polices which are highlighted 
in this SPD are: 

 

• CC1 Responding to Climate Change and creating environmental sustainability: Is an overarching strategic policy which sets 
out how the Local Plan will pursue sustainable development.  The policy sets out how the Lancaster District will become a low carbon 
district whilst preserving its assets for generations for come.  

• DM29 Key Design Principles: This policy outlines key principles for a sustainable and climate conscious development, taking into 
account building orientation, siting, support for modal shift, green and blue infrastructure, food growing and composting and 
environmental considerations.  

• DM30a Sustainable Design and Construction—New Development: This policy sets out how new development is to be designed 
and built to enable a transition to low carbon though minimising energy consumption and maximising energy efficiency.  

• DM30b Sustainable Design and Construction—Water Efficiency: This Policy outlines requirements for water efficiency in new 
development. 

• DM30c Sustainable Design and Construction—Materials, Waste, and Construction:  This Policy sets out how materials, waste 
and construction processes are required to contribute to climate mitigation. 

• DM53 Renewable and Low Carbon Energy Generation: This Policy sets out requirements for renewable and low carbon electric 
and thermal energy in new development. 

 

The following adopted Planning Advisory Notes and adopted and emerging Supplementary Planning Documents provide additional support and 
guidance on a range of climate change related issues:  

 

• Cycling & Walking Planning Advisory Note, updated June 2021, but will be superseded by Sustainable Travel SPD 

• Sustainable Travel SPD (emerging 2022) 

• Incorporating Green and Blue Infrastructure into the Design of Development SPD (emerging 2022) 

• Flood Risk - Sequential Test and Exception Test Supplementary Planning Document (emerging 2022) 

• Flood Risk and Sustainable Drainage Supplementary Planning Document (emerging 2022) 

• Electric Vehicle Charging Infrastructure Supplementary Planning Document (emerging 2022) 
 
These are available from Lancaster City Council’s Planning Policy Website: https://www.lancaster.gov.uk/planning/planning-policy/about-
local-plan 
 
 
 

https://www.lancaster.gov.uk/planning/planning-policy/about-local-plan
https://www.lancaster.gov.uk/planning/planning-policy/about-local-plan
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The appendices of this document include checklists and guidance lists for planning applications. These should be used to help guide the design 
of proposed developments and to inform the content of the Energy Statement and Sustainable Design Statement.  

 

• Appendix 1: Sustainable Design  

• Appendix 2: Energy Statement Checklist 

• Appendix 3: Non-technical Home Operation Manual 

• Appendix 4: Options for Renewables and Improving Energy Efficiency in New Build, Retrofit, and Heritage Buildings 

• Appendix 5: Indicative Energy Efficiency Targets 

• Appendix 6: Carbon Accounting Tools 

• Appendix 7: Topic Relation to Policies 
 
It is recognised that this Supplementary Planning Document has been prepared in the midst of changing national policy. This particularly relates 
to changing energy strategies, measures to reduce carbon emissions from new developments, changes in support of electric vehicles, proposals 
for the possible implementation of zoning in planning (such as heat network zoning),and changing environmental regulations. These changes 
may have implications on the implementation of this SPD and the council may bring in further technical guidance or amendments to this document 
at such time as is necessary.  

 
This SPD is being producing in accordance with the Town and Country Planning (Local Planning) (England) Regulations 2012. Once adopted, 
this SPD will be afforded appropriate weight in decision making. 
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2.0 Using Less Energy and Increasing Energy Efficiency  
 

2.1. Introduction  
 
In Lancaster District, emissions associated with energy use in residential 
properties account for 16.4% of all district emissions and 209.7k tCO2e 
(Scatter, 2018). Commercial, institutional, and industrial buildings 
represent a smaller proportion of districtwide emissions than housing, at 
14.5% of all district emissions or 184.5k tCO2e (Scatter, 2018). 
Combined emissions associated with buildings across these sectors, 
represent 30.9% of the district’s total CO2e emissions profile. That 
means that about a third of the district’s climate impact is directly related 
to the electricity, heating, cooling, and hot water used every day across 
the built environment. This energy used (either from electricity, gas, or 
oil) also comes at a financial cost. As such, buildings and how they are 
used play a key role in the district’s transition to net zero as well as 
playing a key role in fuel poverty.  

 
Policies DM30a sets out the Council’s approach to reducing electric and 
thermal energy emissions within new buildings. The policy sets an 
expectation that this will be achieved through an energy hierarchy which 
requires development to first minimise energy use, then maximise 
efficiency and then deliver low and zero carbon energy. The approach 
means that energy use and its associated carbon emissions are reduced, contributing to reducing the impacts buildings have on the climate. It 
also means that new homes in the district will not be reliant on the national grid decarbonising to meet net zero targets, and that the building is 
future proofed for homeowners so that they will only need to add limited technology (like solar panels) at a later date for homes to become net 
zero or carbon plus; if they are not so already when the house is built. As new homes will not be as reliant on energy delivery they will provide 
resident co-benefits, such as reduced energy bills which will reduce fuel poverty and increase health and wellbeing. This can in turn have positive 
co-benefits for communities, on the economy and reduced pressure on the NHS15.  

 
15 https://www.cieh.org/media/3762/cieh-excess-cold-enforcement-guidance.pdf 
 

Figure 1: Originally a battery house for a Victorian Hydro scheme, this is 
now a low energy home conversion with a biodiverse garden along the 
Lune River. Photo credit: Lancaster City Council. 

 

Figure 2: A comparison of different fabric standards used in the UK and 
their relative carbon emissions when applied to a typical semi-detached 
two-story house. The figure highlights the significant differences in 
emissions for a fabric first home compared to a home built to Part L 2013. 
The figures are based on a recent development in Warwick in 2020 and the 
CO2e performance of the energy supply at the time. This demonstrates a 
selection of different fabric standards and inclusion of renewables that can 
be used in order to meet the policy requirements of DM30a.The diagram 
demonstrates how a home built to Part L 2021 will result in a 31% reduction 
in CO2e emissions. The council expects reductions in line with DM30a at 
plan adoption will be equivalent to part L but will require a fabric first 
approach. The 75% reduction in carbon emissions against Part L 2013 as 
required by DM30a in 2025 is easily achieved by the PassivHaus standard 
alone. For net zero carbon, renewable energy generation will be required 
such as PassivHaus+ (including solar PV). Figure supplied by Enhabit 
Ltd.Figure 3: Originally a battery house for a Victorian Hydro scheme, this is 
now a low energy home conversion with a biodiverse garden along the 
Lune River. Photo credit: Lancaster City Council. 

https://www.cieh.org/media/3762/cieh-excess-cold-enforcement-guidance.pdf
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2.2. Carbon Reduction Requirements  
 
Policy DM30a sets out requirements for the reduction of carbon emissions in the new buildings. All new residential16 development will be required 
to achieve: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In relation to DM30a, emission reduction percentages are considered against a Building Regulations Part L 2013 baseline. For example an 
archetypal home built to the Building Regulations Part L 2013 is projected to emit 1311 kg CO2e/annum. In order to meet the requirements of 
DM30a at time of plan adoption this will need to be reduced to approximately 904 kg CO2e/annum. Reaching net zero is considered in the context 
of regulated energy use and the carbon intensity of the energy supply for the home at the time of assessment.  Carbon is used as a proxy 
for energy consumption. As buildings must consume some energy (though this should be reduced as much as possible through the energy 
hierarchy) net zero will be balanced between energy consumption and energy generation.  

 
Most recent carbon intensity conversion factors can be found at: https://www.gov.uk/government/publications/greenhouse-gas-reporting-
conversion-factors-2020 

 

 
16 Residential development is defined as new dwelling houses, flats (Class C3) and new build Houses in Multiple Occupation (Class C4 or Sui Generis) 

On adoption of this Local Plan: 

• A minimum 31% reduction in carbon emissions against Part L of the Building Regulations 2013. 
 
By 01/01/2025: 

• A minimum 75% reduction in carbon emissions against Part L of the Building Regulations 2013 to be achieved through a 
reduction in energy consumption via a fabric first approach. 

 
By 01/01/2028: 

• Net zero carbon emissions to be achieved using the approach in the energy hierarchy. 
 
The carbon emission reduction requirements will apply at the date of commencement of each new dwelling. 

https://www.gov.uk/government/publications/greenhouse-gas-reporting-conversion-factors-2020
https://www.gov.uk/government/publications/greenhouse-gas-reporting-conversion-factors-2020
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Policy DM30a includes only regulated energy consumption. Regulated energy is the energy consumption in a building from the use of controlled, 
fixed building services and fittings. This includes space heating and cooling, hot water, ventilation, fans, pumps, and wired/fixed lighting. This 
consumption is assumed not to change as the building changes use or occupancy. Appliances such as televisions, IT equipment, kettles etc. are 
not included. 
 
Unregulated energy is not covered by the policy. Unregulated energy refers to the energy consumption in a building from systems and processes 
which are not 'controlled' or energy consumption from systems not covered by the Building Regulations. This can include things such as 

Figure 4: A comparison of a selection of different fabric standards 
used in the UK and their relative carbon emissions when applied 
to a semi-detached two-story house. The figures are based on a 
recent development in Warwick in 2020 and the CO2e 
performance of the energy supply at the time. 

The figure highlights the significantly lower emissions for a high 
standard fabric first home, AECB Standard and PassivHaus 
Standard, compared to a home built to Part L 2013 and Part L 
2021.  

While a home built to Part L 2021 will result in a 31% reduction in 
CO2e emissions, the council expects reductions in line with 
DM30a at plan adoption will be equivalent to part L but will require 
a fabric first approach following the energy hierarchy.  

The 75% reduction in carbon emissions against Part L 2013 as 
required by DM30a in 2025 is achieved by the PassivHaus 
standard alone. For net zero carbon, renewable energy 
generation will be required such as with PassivHaus+ (including 
solar PV). Figure supplied by Enhabit Ltd.  
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televisions, computers, other IT equipment, cooking, kettles, refrigerators, and other appliances. Unregulated energy can vary throughout the 
building's lifecycle depending on use and occupants.  
 
The Building Regulations approach emphasises CO2e reduction as a primary target. The Building Regulations use a Standard Assessment 
Procedure (SAP) or a Simplified Building Energy Model (SBEM) for calculating the energy gains and losses in a building. However, using the 
SAP way of calculating emissions, even 100% carbon reduction will not achieve real zero carbon as it does not include unregulated energy. 
Unregulated energy can form17 up to 50% of total operational energy for a building and consequently result in much higher emissions than 
estimated at design phase. As such the council strongly encourages applicants to consider how net zero for a home can be reached for both 
regulated and unregulated energy.  

 
There is often a large performance gap between the predicted, designed energy use of a building and the actual energy used once occupied. A 
2019 report by the PassivHaus Trust models that an average home will use more than 40% of the energy than its EPC rating would indicate.18 
The Zero Carbon Hub Closing the Gap Between Design and As-Built Performance Evidence Review report outlines 15 reasons for the 
performance gap of buildings supported by evidence and likely to have a significant impact on the performance gap. The report outlines the 
issues across the delivery process. It is recommended that development applications carefully consider the ways in which their buildings will 
reduce the performance gap to ensure that actual carbon emissions reductions are achieved.   
 
This report is available here: https://www.zerocarbonhub.org/sites/default/files/resources/reports/Closing_the_Gap_Between_Design_and_As-
Built_Performance-Evidence_Review_Report_0.pdf 

 
For some developments a site wide approach to net zero will be acceptable. This could include inclusion of a heat network or site wide solar PV. 
Where site wide solutions are used, they are expected to directly benefit residents. They should be designed to deliver a cost savings to residents 
compared to grid delivered energy in order to help reduce cost of living and address fuel poverty. More discussion on site wide solutions can be 
found in Section 4.0 Renewables and Low Carbon Energy Generation under 4.3 Site Wide Approaches.  

2.3 Energy Hierarchy  
 
The key approach to meeting the requirements of Policy DM30a in the CELPR is the energy hierarchy. This approach requires design to focus 
first on reducing the need for energy in the home through a fabric first approach and through the siting and the layout of the building. Then, energy 

 
17 LETI Climate Emergency Design Guide: https://www.leti.london/_files/ugd/252d09_3b0f2acf2bb24c019f5ed9173fc5d9f4.pdf 
 
18 Passivhaus the route to zero carbon?: https://www.passivhaustrust.org.uk/guidance_detail.php?gId=40 
 

https://www.zerocarbonhub.org/sites/default/files/resources/reports/Closing_the_Gap_Between_Design_and_As-Built_Performance-Evidence_Review_Report_0.pdf
https://www.zerocarbonhub.org/sites/default/files/resources/reports/Closing_the_Gap_Between_Design_and_As-Built_Performance-Evidence_Review_Report_0.pdf
https://www.leti.london/_files/ugd/252d09_3b0f2acf2bb24c019f5ed9173fc5d9f4.pdf
https://www.passivhaustrust.org.uk/guidance_detail.php?gId=40
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should be used as efficiently as possible in the building and be delivered efficiently making use of thermal energy recapture wherever possible.  
Both electric and thermal energy should then be provided from renewable, low, or no carbon sources. 

 
The carbon reduction set out in the requirements for DM30a must be met by using a fabric first approach and the following energy hierarchy. This 
should be considered early in the design phase (both individual build and sitewide) to minimise the impact on viability. The Energy Hierarchy as 
set out in Policy DM30a is as follows: 
 

i. Minimise the demand for energy; 
ii. Maximise energy efficiency;  
iii. Utilise renewable energy; 
iv. Utilise low carbon energy; and  
v. Utilise alternative energy sources 

The policy requirements will be met through different strategies on a site-
by-site basis. It must be clearly stated within the planning application how 
the hierarchy has been followed. It should be outlined in the Energy 
Statement how and why specific options were selected including why 
alternatives were rejected.  All proposals should clearly outline the benefit 
to the user of the included measures. Priority should be given to 
interventions and technologies which are user friendly, long lasting, and 
require low maintenance. 
 
While Policy DM30a is focused on how carbon emissions can be reduced 
from regulated energy use in a building, applicants are encouraged to 
consider emissions reductions holistically across the development, 
through design, including unregulated energy and embodied energy as 
well as travel, food, and waste. 
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2.4 Fabric First Approach to Reducing Energy Associated CO2e Emissions in Residential 
Development 
 

2.4.1 Fabric First 
For all new residential development, the emissions reductions associated with the regulated energy use of the development must be primarily 
met through improved fabric standards.  This approach focuses on the way in which buildings are constructed through measures such as 
increasing insultation, improving joins, reducing drafts and leakage of heat, and using glazing and orientation for solar gain. This approach 
minimises the demand for energy and maximises energy efficiency in accordance with the energy hierarchy required through policy DM30a.   
 
Lancaster City Council also specify a fabric-first approach following the energy hierarchy to ensure that carbon reductions are made without 
reliance on grid decarbonisation, so home are zero carbon from day one not just ‘zero carbon ready.’ It has also critically been chosen to focus 
on reducing energy use as it is important to reduce the cost of living for occupants, reduce the performance gap, enable occupants to be resilient 
to grid price volatility, and help to ensure continuity of energy delivery to homes should the impacts of the climate crisis effect grid delivery.   
 
The fabric first approach refers to a building’s ‘fabric’ and applies to the external walls, roof, ground floor, windows, and doors or the part of the 
house that defines what is inside and what is outside. A fabric first approach is a focus on the actual construction of the building, including how it 
is built and what it is built with. To reduce carbon emissions and also reduce energy bills, energy use must be reduced in homes. Therefore, the 
goal is to build homes which require low levels of energy to operate. The most impactful way to complete this is through building homes differently. 
The focus must be on how to keep homes thermally comfortable without the need for supplementary heating or cooling. Not only should buildings 
be designed to take advantage of solar gain in winter but be designed not to overheat it in summer. It must also be ensured that as much natural 
sunlight as possible is able to enter the building to reduce electricity used for lightening. Delivering this will include using improved insulation, 
building in airtightness (no draughts), improved window glazing and properly oriented windows for thermal efficiency and light, solar tubes, 
rooflights, and skylights for natural light, installing insulated doors, and constructing thermally insulated floors. This will save energy and, therefore 
emissions and money associated with home operation for the occupant. 
 
The way in which the policy requirements are met will differ on a site-by-site basis. Indicative targets for building fabric efficiency can be found in 
Appendix 5: Indicative Energy Efficiency Targets. While the Council is not prescriptive in their target values, all new residential development must 
deliver building fabric efficiency to meet the carbon reduction requirements in policy DM30a and are encouraged to deliver improvements on the 
minimum requirements in the Building Regulations.  
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2.4.2 Materials and Insulation 
 

To provide high energy efficient homes, the types of 
materials and how they are used must be carefully 
considered. The materials that go into an energy efficient 
and low embodied carbon home may vary considerably 
from a standard build and must be considered early in the 
design phase to be most effectively incorporated and to limit 
impacts on viability. Architecture and Design of Scotland 
provides a Library of Sustainable Building Materials which 
may be helpful for identifying the most suitable material for 
the build: https://www.ads.org.uk/a-library-of-sustainable-
building-materials/  
 
This includes the insulation, which should be thermal bridge 
free, easy to install, have continuity at steps, junctions and 
avoid spandrel panels. Multiple factors must be considered 
when choosing which type of thermal insulation to install, 
but there are a wide range of options and installation 
methods to suit particular situations. These factors include: 
 

• Thermal performance and thickness  

• Environmental and weather resistance  

• Structural support or loading  

• Moisture transfer needs  

• Acoustics  

• Fire resistance 

• Life cycle and disposal considerations, including 
embodied carbon 

• Cost and availability 

• How and where the material will be installed 
 
Insulation materials available are summarised in Table 1. During the design of the build the insulation needs to be carefully planned in so that it 
can be ensured that there is are high levels of unbroken insulation from foundation to roof.  

Table 1: Insulation types, with their thermal conductivity range, description and 
characteristics. Source: Passivhaus Trust: 
https://www.passivhaustrust.org.uk/guidance_detail.php?gId=37 

 

 

https://www.ads.org.uk/a-library-of-sustainable-building-materials/
https://www.ads.org.uk/a-library-of-sustainable-building-materials/
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2.4.3 Airtightness 
 
Airtightness relies on many factors and should be designed into the build from the start to limit impacts on viability. Designing in airtightness will 
include such factors as the strategy at feasibility, ease of build, having a continuous, robust airtight layer/membrane and choosing the right 
materials19. Airtightness products include: 

 

• Cross laminated timber 

• Proprietary airtight board 

• Airtight membranes 

• Airtight sprays and paints 

• Concrete cast in situ/ICF 

• Precast concrete panels 

• Screed 

• Wet Plaster 

• Damp proof membranes 

• Service ducting 

• Cable grommets 

• Airtightness tapes 

• Rafter grommets 

• Preformed corners 
 
 
Airtightness should be tested during the 
build so that failures can be corrected 
without incurring unnecessary costs. 
 
 
 
 
 
 
 

 
19 Technical Guidance – Good Practice Guide to Airtightness, Passivhaus Trust. https://www.passivhaustrust.org.uk/guidance_detail.php?gId=48  

Figure 7: Examples of measures taken to achieve airtightness targets. 1) Airtightness membrane on the 
underside of a ceiling and taping around web-joists and junctions; 2) Airtightness taping around joist ends; 3) 
Airtightness membrane on underside of ceiling, with service cavity; 4) Specialised seals around penetration 
for wires; 5) and ductwork; 6) Airtight membranes installed prior to the installation of internal studwork. Images 
from: https://passivehouseplus.ie/magazine/guides/the-ph-guide-to-airtightness 

https://www.passivhaustrust.org.uk/guidance_detail.php?gId=48
https://passivehouseplus.ie/magazine/guides/the-ph-guide-to-airtightness
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2.4.4 Windows 
 
A high percentage of heat can pass through windows, losing heat in the winter and leading to overheating in the summer. It is therefore important 
to ensure that glazing is effective and well positioned on the building. While the following only addresses the windows themselves, shading from 
the roof and from window treatments and other buildings should also be considered as part of the energy efficiency strategy (e.g. roof overhangs 
can be designed to allow sunlight to hit the window in winter but not in summer). Triple glazing is the most appropriate option to achieve the u-
values necessary to meet the requirements in policy DM30a. In choosing windows, the performance of the following features should be 
considered: 

 

• Glass / glazing 
o Triple glazing provides the optimum energy balance, and allows for greater occupant comfort and reduced condensation risk.  
o The glazing g-value (Solar Factor) should also be considered alongside the glazing u-value in this process. The g-value refers to 

the fraction of solar heat that transmits through the glass. A manufacturer’s ‘high performance’ glazing will often have a low U-
value but also very low g-value, which could give a poor energy balance.  

o Generally, laminated glass impacts on performance but toughened glass does not. 

• Frame 
o Generally, frames perform worse than glazing. Therefore, small windows, or those with lots of mullions and transoms, should be 

minimised.  
o Dimensions should also be considered, as well as the frame u-value as there is often a trade-off between performance and 

thickness when choosing frames with better u-values. A slimmer yet worse performing frame can sometimes provide a more 
suitable option, because the amount of glazing (which has a better u-value) is optimised and solar gains are increased. 

o Inward opening windows are more suitable to allow external shutters, blinds or insect mesh to be fitted, and are often easier to 
wrap in insulation, therefore achieving improved thermal performance. 

• Spacers 
o Frame thickness alters the performance of sealed glazing units. A rebate of >48mm would allow sufficient glazing options. For 

triple glazed Argon windows, 18-20mm cavities are suitable. Krypton is generally not appropriate, unless for in specific 
circumstances where narrow cavities are required. 

• Airtightness  
o The window must be carefully installed in the wall so that it does not impact the airtightness of the building.  

 
Solar tubes, rooflights and skylights are all ways to improve the natural lighting in the building and contribute to reducing operational energy use. 
However the impact on the thermal efficiency of the building must also be considered. The effect a solar tube, rooflight or skylight will have upon 
cooling or over heating will depend on numerous factors (orientation, size, glazing, shading etc). When installing solar tubes, rooflights, and/or 
skylights the glazing performance changes and the aforementioned factors will need to be taken into account when designing the building.  
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2.4.5 Doors 
 
Doors with high energy performance should be selected. Doors should not have letter boxes. Sliding doors should be avoided because the 
airtightness tends to degrade more quickly than a standard door due to wear and tear. Bi-fold or folding-sliding doors are generally expensive at 
the level of airtightness needed. It is difficult to achieve suitable installation psi-values similar to a normal window/door due to the frame 
configuration. Tilt and slide doors are more airtight. Consideration of these factors is also needed when installing glazed doors, as these have an 
improved energy balance compared to solid doors.  
 

2.4.6 Foundations  
 
Meeting the requirements of high fabric standards homes also includes focusing on foundations. Foundation type is not prescriptive in fabric first 
homes and will vary from site to site. However, it is key that it is carefully designed from the start to ensure that it delivers on the energy efficiency 
standards. As many foundations are difficult to retrofit with more insulation, it is particularly important that the foundations are designed for high 
thermal efficiency. There are a range of insulated foundation systems available which are compatible with high fabric standard homes. It is 
important to carefully design and then build the foundations to avoid unnecessary costs.  It is critical that the junctions between the walls and 
floors are designed to be thermal bridge free. This is particularly important because, as the walls and roofs of the fabric first home will have higher 
levels of insulation, there is an increased risk of condensation and subsequent mould growth at the wall/floor if there are thermal bridges. 
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2.4.7 Ventilation and Air Quality   
 
It is critical that fabric first buildings have robust, user-friendly ventilation strategies 
which ensure that the building can ventilate at a rate appropriate for the expected 
maximum number of users. This is to ensure comfortable indoor temperatures, provide 
humidity management and, critically, deliver good indoor air quality, particularly as 
more people are spending a majority of their time indoors. 
 
The ventilation strategy must refer back to the energy hierarchy and should contribute 
to the energy efficiency of the home. It is expected that the ventilation strategy is clearly 
laid out and modelled as part of the energy efficiency strategy. 
 
In the design of the ventilation system, consideration should be given to the ease of 
use for the homeowner. The operation and maintenance (e.g. changing filters) of the 
ventilation system should designed for the user. This includes consideration of such 
factors such as that controls are within easy reach of users and are accessible for all 
such as should a user be in a wheelchair.  
 
Intake vents for the ventilation system should be above street level to ensure that 
indoor air quality is not impacted. Exhaust vents for the ventilation system should be 
above head height at the ground level and faced where they are not blowing onto 
walkways so that exhaust does not impact the street level. Vents should be placed away 
from places where they may bring in contaminants, dust or pollution and where they will 
not be obstructed or impacted by exterior furniture or sheds, flooding, leaves or 
vegetation. Additionally, vents should not be placed so that exhaust air has the potential 
to contaminate intake air.  
 

 
 

 

 

Figure 8: Diagram of a fabric first home utilising high fabric 
standards, orientation, and robust ventilation strategy to deliver  
high energy performance. Diagram from: 
https://www.researchgate.net/publication/326346364_Methods
_for_Design_of_Static_Solar_Shading_Devices 

  

https://www.researchgate.net/publication/326346364_Methods_for_Design_of_Static_Solar_Shading_Devices
https://www.researchgate.net/publication/326346364_Methods_for_Design_of_Static_Solar_Shading_Devices
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2.5 Maximising Energy Efficiency 
 
The energy efficiency of a building and the building’s technology is dependent on the efficiency of the building’s fabric. Increased insultation and 
airtightness will reduce the amount of energy required and therefore has the potential to reduce both capital and operational costs. For example, 
a building with poor fabric quality may require a larger heating system to meet demand and the system will operate less efficiency, resulting in 
higher operational costs. More technology will need to be included in the build to meet the carbon requirements of Policy DM30a resulting in 
higher capital costs.  

 
Lighting, heating, mechanical ventilation, and appliances installed into the building should have the best energy efficiency rating possible. Priority 
should also be given to high quality appliances which have a longer expected lifespan, require minimal maintenance, and have reusable parts 
(e.g. washable filters for MVHRs) therefore reducing embodied carbon and long term costs to home buyers.  

 
The use of solid fuel is not excluded from new developments. However, stoves must be carefully chosen and designed for airtight homes. In most 
instances it will be inappropriate as a primary heat source, and installations may be subject to air quality considerations which can be seen here: 
https://www.lancaster.gov.uk/environmental-health/environmental-protection/air-quality  
 
Building size, depth, breadth, height, and configuration play key roles in the way that the building performs in relation to energy efficiency. For 
example, the depth of a building will impact the need for artificial lighting and ventilation. Buildings should also be constructed to allow low carbon 
and renewable energy technologies to be retrofitted and designed to accommodate changes of uses over the lifetime of the building.  
 
A checklist of possible energy efficiency measures which could be included in a development can be found in Appendix 1: Sustainable Design . 
The measures used to maximise energy efficiency should be clearly set out in the energy statement, which should form part of the Sustainable 
Design Statement. The Sustainable Design Statement is covered in Section 6.0 Sustainable Design Statement (including Energy Statement). 
 
 
 
 
 
 
 
 
 
 

https://www.lancaster.gov.uk/environmental-health/environmental-protection/air-quality
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2.5.1 Minimising energy demand and maximising energy efficiency through the layout and orientation 
 

Policy DM29 supports policy DM30a by requiring development to ensure opportunities are taken to maximise solar gain and solar 

electric/thermal energy generation and potential through the site/building layout and orientation, alongside designing for the purpose of energy 

efficiency and energy generation. However, some site factors can also have a significant impact on the performance of a building, including 

orientation, form factor, and glazing ratio in particular consideration of solar gains; which impact heat loss and/or overheating.  Of growing 

concern is the potential for buildings to overheat, due to the location and size of windows and lack of shading20. 

In the UK, north facing windows can result in net heat loss, whereas south facing windows can usually be designed to achieve a net heat gain, 

although to prevent the risk of summer overheating, the amount of south facing glazing should also be optimised and balanced with designing 

for shading in summer. Whilst east/west windows can generate useful gains, they can lead to overheating due to the low angle of the sun at the 

start/end of the day. Shading can take many forms such as in the form of roof overhangs, canopies, shutters and brise soleil and should be 

designed into buildings from the start to optimise solar gain while preventing overheating. Shading components can help add interest to the 

design of buildings. 

To gain optimum benefit of solar gains, buildings should be orientated within 30o of south. Buildings will gain benefits from morning sun when 

orientated within 30o to the east, and for buildings within 30o to the west, they will benefit from late afternoon sun. Wherever possible, buildings 

should be orientated to optimise solar gain but in some cases this will need to be balanced with site shape, topography and place making. The 

layout of the site and the placement of building should be considered early in the design face to help ensure that buildings can be oriented for 

maximum efficiency.  

Design should be focused on optimising maximum solar gains in winter months and minimum solar gains in summer months. Glazing ratios 

assist with this. On the southern elevation, up to 25% glazed is the optimum glazing ratio, whereas on the east/west elevations it is 20% or less, 

and on the northern elevation as little as possible is preferable. To reduce energy consumption in the north orientation, compensatory fabric 

measures must be taken. 

 
20 Technical Guidance – Avoiding Summer Overheating, The Passivhaus Trust. https://www.passivhaustrust.org.uk/guidance_detail.php?gId=49 
 

https://www.passivhaustrust.org.uk/guidance_detail.php?gId=49
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Figure 9: Primary window orientation effects on annual heating demand. The LETI Climate Emergency Design Guide demonstrates the changes in heat energy 
demand due to varying orientations. As seen in this figure, just by changing the orientation of the building the space heating demand increases from 13kWh/m2.yr 
to 24kWh/m2.yr. This increases carbon emissions and home operation costs. Source: LETI Climate Emergency Design Guide: 
https://www.leti.london/_files/ugd/252d09_3b0f2acf2bb24c019f5ed9173fc5d9f4.pdf 

 

https://www.leti.london/_files/ugd/252d09_3b0f2acf2bb24c019f5ed9173fc5d9f4.pdf
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Building form factor also influences efficiency 
and energy demand. The form factor is a ratio 
of a building’s external surface area to the 
internal floor area. A greater ratio means that 
the building is less efficient and will have a 
greater energy demand. Detached dwellings 
have a high form factor, compared to apartment 
blocks which have a much lower form factor and 
therefore are often more energy efficient. The 
table below depicts the typical form factors 
coupled with different design configurations. 
The fabric efficiency will most likely need to be 
increased significantly to achieve optimum 
performance levels if a building is designed with 
a poor form factor. 
 
Site layout effects solar gains through the 
relationship between buildings and the effect of 
overshadowing. It is recommended that where 
tall buildings are included in a scheme they are 
located to the north of the site, or to the south of 
road junctions or car parks. Where possible, 
parking and garages should be located to the 
north of housing and bungalows and well-
spaced detached houses located to the south of 
the site. The impact on solar gain to existing 
property is also a key consideration.  
Development should be located and designed 
to ensure that it does not cause adverse 
overshadowing which would affect the solar 
gain at existing properties. 

 
Slopes at the site can influence the most appropriate layout for solar gain. On south facing slopes the spacing between buildings can be reduced 
whilst maintaining suitable solar gains. On north facing slopes, apartment blocks and terraced homes may be more appropriate to mitigate the 

Table 2: Table of form factors and their associated design configuration and efficiency. Source: LETI 
Climate Emergency Design Guide: 
https://www.leti.london/_files/ugd/252d09_3b0f2acf2bb24c019f5ed9173fc5d9f4.pdf 

https://www.leti.london/_files/ugd/252d09_3b0f2acf2bb24c019f5ed9173fc5d9f4.pdf
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loss in solar gains. Also, where development design results in channelled wind or the site is windy, this may have impacts on the energy efficiency 
of the buildings and should be accounted for.  

 
The site layout will also have an impact on the potential for overheating and overshadowing. High-density development has the potential to 
exacerbate the urban heat island effect, as overnight cooling can be limited. To mitigate this, sufficient space should be allowed between buildings 
to create green and blue spaces. These spaces can have multi-functional benefits contributing to place making, biodiversity and water 
management. Further information with regard to these elements can be found in the Incorporating Green and Blue Infrastructure into the Design 
of Development SPD (emerging 2022) and Flood Risk and Sustainable Drainage Supplementary Planning Document (emerging 2022). Including 
green and blue spaces can help to reduce overshadowing risks which affect solar gain during the winter.  

 
Where conservatories are part of the design, it should be considered how they will be heated and how they interact with building thermal efficiency. 
This could, for example, mean avoidance on the north-facing side of a building (to prevent too much thermal cooling) or having them portioned 
off from the building so they do not impact the rest of the building (such as if they will cause over heating or to prevent too much cooling).  

 

Layout of the development should be considered to maximise the energy efficiency through room positioning. Ideally, main living spaces should 
be located on the south-facing side, with rooms less frequently used located on the north-facing side, such as bathrooms and utility rooms. 
Kitchens should also be located on the north-facing side to avoid excessive heat gains. Where possible, bedrooms should face east, to benefit 
from the morning sun and west-facing bedrooms should be avoided as late afternoon sun could warm the room to uncomfortable night-time 
temperatures.  

 
It is to be recognised that these positionings are the most ideal to maximise energy efficiency and resident comfort. More generally, the position 
of rooms should be optimised for energy efficiency and comfort wherever possible, to be suited to the individual home (including flats) and the 
layout of the development. This may mean that different layouts will need to be considered for different homes depending on where they are 
located on the site.  
 

2.5.2 Heating and Hot water  
 
Part L 2021 reintroduces Wastewater Heat Recovery (WWHR) units for all showers in dwellings (including over a bath). This intervention will 
contribute to reducing carbon emissions. Designing WWHR and the associated plumbing in from the beginning as part of the fabric will minimise 
disruptive, costly, and resource using (therefore carbon expending) retrofitting at a later stage. 

The pipework carrying hot water should be installed in such a way so as to minimise distances travelled to reduce energy loss.  Pipework should 
be insulated well to minimise heat loss as well as to help prevent overheating in the building. 
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2.5.3 Renewable and Low Carbon Energy  
 
Almost every development proposal will require both electric and thermal (heating/cooling) energy use. It is anticipated that development 
proposals will need to include renewable or low carbon energy generation on site in order to meet carbon reduction requirements from plan 
adoption and will be expected to include them from 2025. The technologies used should respond to the development needs and location.   

 
It is recommended that applicants consider how they will include renewable energy generation on site early in the design process. Including 
renewable energy at an early design phase will ensure that they are integrated into the layout and design and that costs are kept to a minimum. 
This will also allow the applicant to be able to consider advantages of increasing energy efficiency to reduce the amount of energy demand.  

 
For large developments, new settlements and growth areas, site-wide approaches may be most suitable. For this scale, it is particularly critical 
that the feasibility, viability and longevity of the proposed energy infrastructure is considered from the master planning and pre-application stages. 
Site wide solutions are expected to deliver direct benefit to the residents of the development, such as through reducing energy costs, and not just 
be used as a carbon offset. 

 
Further guidance on renewable and low carbon energy is included in Section 4.0 Renewables and Low Carbon Energy Generation. 
 

2.5.4 Water Efficiency 
 
Water efficiency contributes to the energy efficiency of a building because of the energy used to heat water. It also contributes to wider holistic 
carbon reductions from drinking water and wastewater processing. Using water efficiently also supports reducing costs for building users. Policy 
DM30b adopts the optional requirement set by the Building Regulations Requirement G2 or any future update to the requirement. This is currently 
set at 110 litres/person/day (as at May 2022).  

 
The Council encourages developers to install rainwater harvesting and greywater recycling systems as part of the build. In order to support 
retrofitting them at a later stage, the Council encourages developers to install first fit pipework in buildings so that occupants can purchase and 
fit their own systems without requiring interior retrofit.  The Council also expects that proposals maximise rainwater collection, use and recycling 
at the site, as set out in Policy DM30b of the Local Plan.  

 
Further information is included at 5.0 Water Efficiency and a checklist of water efficiency measures can be found in Appendix 1: Sustainable 
Design Statement. 
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2.6 Designing for the Users 
 
Designing energy efficiency into new buildings and developments is key to ensure they meet the requirements in policy DM30a. In many cases, 
there can be a gap between the carbon reduction as designed and the actual carbon used when the building is in use. This is referred to as the 
performance gap. To minimise this gap, the design must focus helping users easily and passively make energy efficient choices and to provide 
them the space and tools to make low energy decisions. For example, this means having well insulated and airtight buildings so people do not 
need to even turn on the heating to keep their home warm or turn on cooling to keep their home cool from the start. Buildings should be oriented 
and have windows and skylights so that people do not need to turn on as much artificial lighting. It could also include design and layout decisions 
that help support energy efficient lifestyle choices such as providing a warm, dry allocated space for hanging and drying clothes so that clothes 
dryers do not need to be used. The needs and users of the building or dwellings should be considered in choosing the energy efficiency measures 
included in the sale, as not all users or residents may be able to appropriately maintain some features without assistance from management and 
maintenance companies on a site. This topic is covered in more detail in Section 3.0  Improving Building Design: Retrofitability, Materials, and 
Designing for the Future.   
 
Also, in relation to reducing the performance gap, Policy DM30a specifies that that residents in new developments are provided with an accessible 
and non-technical operation manual upon occupation. This is to ensure that the building provides the carbon reduction requirements as modelled 
and the performance gap of the building is minimised. At a minimum the operation manual is expected to be centred around the different 
components of the zero carbon home, how to use each, and how the different elements of the home synergise to deliver energy efficiency. It 
should also detail how to avoid extra costs associated with using the included technology incorrectly. At best the operation manual should detail 
the whole residential property and how to maximise its potential. The operation manual should also include the care and maintenance of the 
different elements of the home.  
 
An outline of the operation manual will be required as part of the energy statement with a final version to be submitted and approved pre-
occupation. Further information about the operation manual is found in section 6.0 Sustainable Design Statement (including Energy 
Statement)and Appendix 3: Non-technical Home Operation Manual.  
 

2.7 Designing Developments as a Whole 
 
Energy efficiency should not just be considered at the individual building level but also at the development scale level. Development proposals 
should consider how the development components can synergise and work together to deliver greater energy efficiency. This could mean 
designing mixed use developments, making use of massing and scale, and considering siting the buildings to maximise solar gain across all 
buildings. 
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2.8 Non-Residential Development  
 

Policy DM30a requires that major non-residential development, within Use Classes C1 (Hotels) and C2/C2A (Residential Institutions) and 
major non-residential buildings, excluding uses within Classes B2 (General Industrial), B8 (Storage and Distribution), E(g)(iii) (Industrial 
Processes) and agricultural buildings meet the BREEAM Excellent standard. In very limited cases, BREEAM Excellent may not be achievable. 
In these situations, evidence must be submitted to support this and BREEAM Very Good standard must instead be met at a minimum. BREEAM 
includes mandatory energy efficiency and carbon reduction under Ene 01. A full Energy Statement will not be required if a BREEAM Pre-
assessment is submitted along with the application and is BREEAM Certified post construction.  

 
The council’s focus is on lowering energy consumption through reducing the energy demand of new buildings by improving fabric performance. 
Building size, depth, breadth, height, and configuration play key roles in the way that the building performs in relation to energy efficiency. For 
example, the depth of a building will impact the need for artificial lighting and ventilation. Buildings should also be constructed to allow low carbon 
and renewable energy technologies to be retrofitted and designed to accommodate changes of uses over the lifetime of the building.  

 
All major non-residential development is expected to incorporate water conservation measures to ensure that predicted per capita consumption 
does not exceed the appropriate levels set out in the applicable BREEAM Excellent standard. Where the Excellent standard cannot be achieved, 
the BREEAM Very Good standard must be met as a minimum.  
 
As with all development, non-residential development should also consider how through design and layout it can help to contribute to wider 
carbon reductions, increase renewable energy production, support the transition to lower carbon lifestyles and contribute to wider climate 
adaptation.  

 
Further information with regard to BREEAM can be found on the website using the following link: BREEAM - Sustainability Assessment Method 
 

 

 

 

 

 

 

https://www.breeam.com/?cn-reloaded=1
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2.9 Existing Buildings  
 

The UK is home to some of the world’s oldest housing stock and approximately 20% of the England’s homes were built prior to 1919. The 
buildings constructed from traditional materials and using historical techniques are a key part of the Lancaster District’s historical landscape and 
local character. However, they perform differently to buildings constructed using modern materials and methods. Interventions focused on 
increasing energy efficiency of these structures as part of retrofits or conversions can harm the buildings if not undertaken in a way that is 
sympathetic to the historic nature of the building. As such, this section also addresses historical assets separately where applicable. The energy 
efficiency of existing buildings can be enhanced with retrofitting measures.  
 
In instances where renovation is part of larger redevelopment, and particularly where existing structures have historic significance, planning 
permission may be required. Retrofitting measures to listed buildings may also require listed building consent. The council’s conservation team 
is available to provide advice on proposals relating to conservation areas, listed buildings and other heritage assets. Historic England provides a 
range of guidance documents which are available here: https://historicengland.org.uk/advice/technical-advice/energy-efficiency-and-historic-
buildings/ 

 
The building fabric of traditional buildings can be harmed by retrofitting and if not carried out correctly can present health risks to occupants. 
Some measures may not be appropriate in a listed building due to the way in which they were initially constructed and to ensure that the special 
historic and architectural significance of the building is protected in accordance with the statutory duties. Whole building approaches are generally 
recommended for heritage assets. Traditional buildings do not always require extensive interventions to achieve energy efficiency improvements. 
There are lower-cost and less-invasive measures available which are generally compatible with most buildings such as:  
 

• Effectively understanding the original and/or existing heating, cooling and ventilation measures and repairing and using them 
effectively; 

• Using appropriate repairs and maintenance and high-quality materials for addressing damp and draughts to ensure building fabric is 
kept in good working order; 

• Reducing energy demand by considering how, which and when rooms are used to take advantage of natural light and solar gain;  

• Draft proofing gaps in windows and doors, chimneys, and suspended timber floors; and 

• Where other interventions are inappropriate or too costly, consideration should be made of non-permanent changes such as installing 
insulated curtains and draft excluders.  

 
More invasive measures such as added glazing, insulation in any location, and thermal renders and plasters may be suitable, however this can 
only be assessed on a site-by-site basis to ensure that effectiveness of the energy efficiency measure is achieved without the heritage asset 
being harmed.  

 

https://historicengland.org.uk/advice/technical-advice/energy-efficiency-and-historic-buildings/
https://historicengland.org.uk/advice/technical-advice/energy-efficiency-and-historic-buildings/
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The table provided in New home buyers may need support in adapting to new renewable technologies and high fabric standard homes. For 
example new users of low temperature heat pumps might be tempted to cycle the temperature as one would with high temperature heating rather 
than leave the thermostat at a constant desired temperature which could then lead to high energy bills and uncomfortable indoor temperatures.  
 
It is important that the technical guides of the installed technology are provided for the occupant, however this policy requirement through DM30a 
is that new homeowners are also provided with a non-technical guide to their home. This is to ensure that the occupant can play an active part 
in minimising the energy performance gap and are empowered to use the home to its maximum potential.   
 
An outline of the operation manual will be required as part of the energy statement with a final version to be submitted and approved pre-
occupation. The operation manual may include sections relating to the following elements required (through DM30a) and encouraged (as good 
practice). 
 
Required: 

• Overview of a fabric first home 

• Heating and hot water 
o This should include: 

▪ How to use systems efficiency  
▪ How to avoid high energy bills 

• Lighting  

• Ventilation  
o This should include: 

▪ Air quality  
▪ Avoiding damp and condensation  
▪ How the ventilation of the home works (mechanical or passive) 

• Staying cool and avoiding overheating 
o This should include: 

▪ How the home has been designed to prevent overheating  
▪ Using windows, shutters, and blinds efficiently  

• Water efficiency  

• Renewable energy 

• Any other included electrical equipment included in the build 
 
Strongly encouraged:  
 

• Flood mitigation measures  
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• How the home has been designed to prevent flood damage 

• GBI interventions 

• Food growing opportunities 

• Composting  

• Active and sustainable travel support (e.g. bike storage, mud room, etc.) 
 
The sections listed above should each include: 
 

• How to use the intervention 

• How the intervention is expected to function (e.g. expected energy bills, normal sounds, etc.) 

• Homeowner and expert maintenance schedules 
o Outline the maintenance things can a homeowner do themselves 
o Where to get elements which must be regularly changed (e.g. MVHR filters) 
o Outline the maintenance things must be carried out by a professional 
o Replacement schedules 
o This should alert the homeowner to the expected lifespan of the different components of the home and when they can 

expect to replace them. 

• A do’s and do not’s summary  

• A summary for each section of how to tell if something is not working and what to do 

• Relevant regional and local contacts for each section  
 
The guide should include how the different elements of the home work together and synergise to deliver a home which is low cost to run, and 
adaptable to the impacts of the climate emergency.  
 
The guide should be accessible to all adult readers and be available in different accessible formats if requested. It should include pictures or 
graphics of the different things in the home with explanatory text. The guide should also provide notes to some lifestyle uses of homes and how 
to best use the technology around that. At best, the guide should be presented in a familiar and easy to use format such as that of a magazine 
or other easily accessible medium. It is also recommended to deliver workshops post occupancy which are aimed at helping new residents learn 
to use their new home. 
 
Reference is expected to be provided to Lancaster City Council resources as well as local and regional resources.   
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Appendix 4: Options for Renewables and Improving Energy Efficiency in New 
Build, Retrofit, and Heritage Buildings 
Appendix 4: Options for Renewables and Improving Energy Efficiency in New Build, Retrofit, and Heritage Buildings provides some of the many 
different interventions that could be used in relation to improving the energy performance of existing buildings. This list however is not definitive 
or all-inclusive due to differing site circumstances. In some cases, permitted development has been removed from properties and planning 
permission would be required for changes. Schedule Monument Consent (SMC) may also be required for excavation/landscaping works.  
 
For further advice please see the Lancaster City Council websites:  
 

• Planning Advice: https://www.lancaster.gov.uk/planning/planning-advice  

• Building Control: https://www.lancaster.gov.uk/planning/building-control  

• Specialist heritage advice: https://www.lancaster.gov.uk/planning/conservation/specialist-heritage-advice 
 

 
 
 

https://www.lancaster.gov.uk/planning/planning-advice
https://www.lancaster.gov.uk/planning/building-control
https://www.lancaster.gov.uk/planning/conservation/specialist-heritage-advice
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3.0  Improving Building Design: Retrofitability, Materials, and Designing for the 
Future 

 
3.1 Introduction 
 
While more homes must be built, it is critical that they are built to mitigate and adapt to climate change and designed to deliver climate resilient 
developments which support climate resilient communities. In doing this, it is vital to consider the lifecycle of buildings, how their uses and users 
may change, how a building will adapt to the effects of climate change, and the embodied carbon that goes into the fabric and construction of 
new developments. 

 
CC1 Responding to Climate Change and creating environmental sustainability sets the expectation for development to adapt and mitigate 
for climate change, reduces embodied carbon and increase climate resilience.  DM29 Key Design Principles Policy requires buildings which 
are adaptable to changing climate and environmental conditions. DM30a Sustainable Design and Construction—New Development requires 
that the design of buildings facilitates climate change adaption and mitigation as well as ensuring that the structure and fabric can be retrofitted. 
The policy also requires the Energy Statement to include an assessment of whole life carbon. Policy DM30c Sustainable Design and 
Construction—Materials, Waste, and Construction seeks to ensure that new development use low carbon materials and waste effectively to 
reduce the embodied and lifecycle carbon. Policy  

 
This section addresses how to improve building design to address retrofitability, climate resilience and embodied carbon. This includes the 
retrofitability of buildings, the materials they are constructed with, the layout and orientation of a building, and how to design for the future, such 
as by applying the ageing in place principles and climate projections. 
 

3.2 Retrofitability 
 

3.2.1 General Principles  
 

Building design is expected to be future proofed. While an applicant may not include all possible sustainability measures as part of a build, it must 
be designed to facilitate the retrofitting of climate adaption and mitigation measures over the lifetime of the building. Retrofitting is the addition of 
new technology or features to an existing building to provide improvements, often regarding energy use and consumption. Retrofitting measures 
that future building users may want to install might include: installing solar PV panels on a rooftop, heat pumps with underfloor heating, green 
roofs or walls, flood defences and barriers, efficient lighting, triple glazed windows, ventilation systems, improved insulation, greywater recycling 
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system, rainwater harvesting systems, connecting to district heating networks and more. The climate is changing quickly, and these technologies 
and features will become increasingly common in UK homes and buildings. To respond to this, new buildings and homes should be built ready 
to adopt these features if not already installed at the point of sale.  

 
For a building to be retrofitted, it must first be built with suitable load bearing capabilities on the roof, ceilings, and walls, so that adaptations and 
mitigation interventions can be installed within the building’s lifetime. Some of the considerations that should be taken include:  
 

• Roofs should be pitched between 30-40° with at least one aspect within 75 ° of south to support the installation of solar PV and solar 
thermal and maximise solar gains. 

• Avoid setting pipework in concrete underneath flooring, and within walls, with exceptions for screed when installing underfloor heating, 
both for maintenance and retrofitting purposes.  

• First fit wiring and plumbing should be included to allow for easy, cost-effective retrofitting of renewable energy systems such as solar 
PV, solar thermal, heat pumps and rainwater/greywater systems if they are not provided at the point of sale.  

• Suitable space must be available to install retrofitted features, such as hot water, storage, and buffer tanks for heat pumps and solar 
thermal systems, in addition to garden space. 
 

Consideration must be given as to what the maximum demand for a fully electric house will be. For example, ensuring that the electrical system 
can cope with EV car charging, an oven turned on, a dryer working, the heating on, shower’s being used and solar PV generating electricity. It is 
expected that in order to meet that demand, homes will have to be built with three phase electricity.  

 

3.2.2 Designing for the Future: Adaptation and Mitigation  
 

Houses and buildings constructed today will exist for centuries to come, thus must be able to adapt to the impacts of climate change. The risk, 
frequency and intensity of heat extremes, flooding, droughts and other climate impacts is increasing. Developments must be designed to help 
residents prepare for when they arise and be able to adapt to live comfortably and safely within the changing climate context. A building can 
adapt to climate change as well as decrease its impacts on the climate through multiple means: 
 

• Green roofs/walls 
o Installing greenery, such as grass and plants, on roofs and walls has a multitude of benefits.  

▪ It reduces the risk of overheating as it decreases heat input into buildings, whilst simultaneously acting as a thermal barrier 
to keep heat in during cold months, and potential flood risks are also alleviated by green roofs/walls as water run-off is 
absorbed. 

▪ They are also a habitat for flora and fauna, allow for habitat connectivity, and can help biodiversity to adapt to climate change. 
▪ They absorb pollutants. 
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• Solar shading 
o To provide protection from overheating through windows, varying types of shading should be installed. 

▪ External, fixed shading is most effective at reducing indoor temperatures.  
▪ For south facing windows: deep reveal with horizontal overhangs (depth approximately 50% of window height. 
▪ For east/west facing windows: vertical moveable shutters/louvres (overhangs are not effective). 

• Windows 
o Preferably install windows with triple glazing. 
o Windows should tilt and fully open inwards.  

▪ This is to allow for sunshades and shutters to be fitted on the exterior of the building.  
▪ It also allows for insect screens to be fitted so windows can be opened for cooling and ventilation.  
▪ It also ensures that windows can be opened in all weather for cooling and ventilation such as during wind and rain without 

impacting the integrity of the window.  

• Water efficient appliances  
o Water efficient appliances allow the occupier to reduce the amount of water they consume. This supports reducing consumer bills 

and helping to reduce wider water demand in the event of drought. 
o Water efficient appliances include low-flow showers, dual-flush toilets, low-flow toilets, etc. 
o The building may also make use of greywater recycling.  

• Rainwater collection  
o To reduce localised flood risk, rainwater collection systems should be installed.  
o This includes, but is not limited to, green roofs, blue roofs, rain gardens, water butts and other rainwater harvesting measures. 

These allow for rainwater to either be stored or absorbed prior to reaching the ground (green roofs and water butts), thus reducing 
the volume of run off, or they can slow the rate of run off and infiltration (rain gardens).  

• Pervious surfaces 
o In areas that must be paved, using permeable or porous materials should be used. This provides a suitable surface for pedestrian 

and/or vehicular traffic while also allowing run off to infiltrate the surface, helping to reduce risk of surface water flooding.  

• Raising electrical sockets 
o Raising electrical sockets to above the likely flood level protects against flood damage. 
o Having higher sockets can also reduce the risk of electrocution for building occupants in the event of a flooding incident. 

• Designing for Flooding  
o The ultimate goal of any development is to ensure that the site does not flood and is flood resilient. Despite this flooding incidents 

may occur and, the buildings are expected to be designed to withstand incidents of flooding. The below is are some measures 
which could be taken but is not fully inclusive.  

o Raising building utilities and appliances 
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▪ Where practical and applicable, building appliances can be installed above the ground floor. 
▪ Moving utilities to the second floor decreases the chance that they have to be replaced should the building experience a 

flooding incident. This reduces embodied carbon emissions and protects occupants from unnecessary costs. 
o Raising the building height and rethinking living spaces 

▪ Raising the height of the building so that the ground floor level is not used for ‘living’ or can be easily emptied in the case of 
commercial development protects occupiers against drastic flood damage. 

▪ This could mean having a wash out ground floor or having the building raised above projected flood levels. 
▪ Care must be given if this strategy is used in the residential setting that the home is adaptable to a resident with disabilities 

and to facilitate aging in place, includes ramps where possible and is designed so it can be adapted to the inclusion of a 
stair lift or lift.  

▪ Consideration must also be given to impact on streetscape particularly if this results in blank walls at ground level. 
o Storm and flood barriers 

▪ Delivering buildings which are already built for flooding is critical.  
▪ Including storm and flood barriers, doors, and gates are important from the design phase. 

o Consider building materials and methods 
▪ There are a range of measures which can be done to help ensure that homes are drainable and dryable. This includes 

carefully choosing ground floor insulation with flooding in mind, having a gap in the wall board above flood hight to prevent 
water wicking up the wall, choosing removable wainscot, installing water resistant flooring at ground level, etc. Wherever 
possible measures should be taken to design a building to be easily cleaned and repaired should a flooding incident occur.  

o SMART air bricks 
▪ SMART air bricks prevent flood water entering buildings, but allow unrestricted air flow under normal conditions. 

• Cooling/ventilation measures 
o Clear ventilation strategies are critical to ensure good indoor air quality and to manage heating and cooling. 
o Installing cooling or ventilation measures must be included to combat overheating. 
o Buildings may also be connected to heating and cooling networks to provide cooling services.   
o Buildings should be designed to facilitate cross draughts when the windows are opened.  
o Install air circulation measures such as ceiling fans. 
o Green and blue features should be included under windows so that air coming into a building is cooled. Pavement must be avoided 

wherever possible under windows as it will result in hot air coming into the building when windows are opened.  
o Wherever possible, air conditioning should be avoided. 

• Rising hinges 
o Rising hinges for doors allow doors to be easily removed and re-fitted. This protects internal doors when expecting flooding incidents, 

but also allows for large items to be manoeuvred into safer spaces more easily. 

• White external walls/roofs 
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o White paint and rendering reflects sunlight. This provides both cooler temperature inside of buildings and cooler surface 
temperatures of building fabrics. The latter means that urban developments are kept cooler, particularly during heat extreme 
incidents. 

o Wherever possible, dark coloured roofs, rendering, and paint should be avoided. 

• Trees 
o Keeping existing trees on development sites and planting new trees provide the opportunity for shading and cooling, providing 

respite during heat extreme incidents. 
o Deciduous trees can particularly be placed on the south facing aspects of buildings to provide shade in the summer and, once 

leaves are lost, allow for solar gain in winter.  

• Tiles and solid timber flooring 
o These types of flooring are much easier to restore/clean in comparison to carpets after a flood event. 

• High fabric performance standards / suitable orientation for solar gains 
o Ensuring a building is suitably orientated for solar gains (for light, heat and electricity) and is constructed with high fabric performance 

standards allows minimal energy consumption within a property which is still comfortable for the occupier. Thus, when the grid may 
be down or running at reduced capacity, due to climate impacts, the occupier can still be relatively comfortable in the property. 

• Three phase electricity  
o Three phase electricity is required to meet the capacity needs of domestic renewable energy systems, electric car charging, heat 

pumps and other operational uses. Single phase electricity is currently most common, but does not have the same capacity to run 
the electricity-related sustainability features as efficiently or together due to the higher base load. 

o  Having three phase electricity will also allow a building owner to maximise their renewable potential and allow them to install higher 
generation capacities. 

• Battery storage 
o Battery storage may be necessary where renewable energy systems are installed to provide electricity when energy production is 

low, smooth out renewable energy generation, and provide energy when the national grid is unable to. 
o Care must be taken for residential installations particularly that they do not present a risk of harm from smoke inhalation should they 

catch fire. 

• Food growing and composting spaces 
o Providing space for food growing and composting allows for local production of food which adapts to the changing food systems as 

a result of climate impacts. 
o Having on site food growing decreases transport miles and can help to address food poverty. 
o Any measures installed should use peat free compost. 

 
This list is by no means exhaustive, nor prescriptive of what will be considered as sustainability measures as it is expected that technology and 
innovation will rapidly evolve and emerge. The appropriateness of measures will depend on the site’s context and surroundings.  
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3.2.3 Adaptable Places and Buildings 
 
A building may change use over the course of its lifetime. Consideration should be given for this not only in new developments but also 
redevelopments of existing sites. The design, layout, and massing of the building should facilitate changes in use and through the design it should 
be considered how to minimise future demolition and rebuilding.  
 
Consideration should be given to the building sizes and how they will offer both energy efficiency and future flexibility. Building depth should be 
considered as well as how depth will contribute to a building’s adaptability.   
 
The floor to ceiling hights are important for adaptability, particularly on the ground floor level. A minimum hight of 3.75m can allow for a ground 
floor to be adapted to commercial and retail uses including building services more easily. 
 
The internal space and layout of the building should be considered so there is maximum flexibility for altering the building to future uses if required. 
The design of the building should allow for internal partitions which can be altered easily. This can be achieved by ensuring that load bearing 
elements of the buildings are in the external frame.  
 
The massing of the development and the orientation of private and public amenity spaces within a site should be designed to ensure that if there 
are changes of use over the course of the development’s lifespan, the interaction between buildings, spaces and users will remain appropriate.  

 
Occupiers of a residential property may wish to work from home. Spaces within a home should be large enough and adaptable to allow specific 
workspace to be created separate to living space. 
 

Aging in place should also be supported in the design. Aging in place can be defined as ‘the extent to which the needs of older persons are met, 
supporting them to live independently, or with some assistance, for as long as possible’21. It is important to consider aging in place as an adaptive 
requirement, alongside climate adaptation, to allow older persons to remain in their homes longer which improves wellbeing and increases 
community resilience. Designing for aging in place also supports occupiers with disabilities and also allows people who may acquire certain 
disabilities to remain in their homes.  
 
Measures that support aging in place which can be considered include: 
 

• Wider hallways and doorways to allow carers to walk alongside occupiers and to allow wheelchair access. 

• Ceiling and wall bearing load capacity suitable for stair lifts, assist and grab bars, etc. 

 
21 https://www.cambridge.org/core/journals/ageing-and-society/article/definitions-key-themes-and-aspects-of-ageing-in-place-a-scoping-
review/91206401288CAB4E9AB97EDB5D479AB8 
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• Wider, straight staircases to allow retrofitting of stair lifts. 

• Considerations for the layout of the building to allow for easy conversions, particularly at the ground floor level. 

• Higher electrical sockets to remove the need to crouch. 

• Door levers rather than doorknobs, lever style taps and rocker light switches are all easier for older persons, as well as children and those 
with reduced dexterity, to use. 

• Bathroom doors which open outwards and not into the bathroom area. 

• Keep flooring level to remove trip hazards. 

• Bedrooms which are wide enough to allow for a bed and access to both sides using a walking frame or wheelchair. 

• Walkways which are wide enough to  

• Places designed to park mobility scooters. 
 
This list is by no means exhaustive, nor prescriptive of what will be considered suitable when considering aging in place.  
 
User needs also change throughout an occupier’s lifetime and their time residing in the building. This may include a change in working 
arrangements, expanding families, new health issues, new disabilities, lifestyle changes, technologies and more. It is important to design both 
internal and external spaces to be flexible and adaptable over time. It is expected that in designs that the spaces are designed to be converted 
to other uses, for example, that lofts or rooms can be converted into bedrooms or offices, if there is space for an extension, if ground floor rooms 
can be converted into commercial uses, if there is garden space for leisure and food growing activities or if there’s suitable access for cargo-bike 
or mobility scooter parking. Active engagement with different user groups and co-designing developments can help to deliver adaptable places 
which support the diversity of lifestyles and needs in the community. 
 
The occupier’s changing needs should be considered to provide maximum comfort and community resilience. Please also see the Lifetime Homes 
Standards and NHBC guidance on Multigenerational Living for further guidance. 
 

3.2.4 Optional Extras at Start of Sale 
 

Some new home purchasers may wish to have an upgraded or different sustainability measures included in their home than what is offered on 
the standard home. Rather than resulting in a retrofit of the building at a later date, the council expects that the purchaser should be offered 
‘optional extras’ at the beginning of the sale process which contribute to meeting the aims of climate adaptation and mitigation. This could mean 
that purchasers are presented with a range of choices much as they would be for example with floor type or kitchen units. It is expected that 
proposals list a wide range of options which relate back to the energy hierarchy meaning options should range from reducing energy use, using 
energy more efficiently, and renewable and low carbon energy.  However, this should also include other mitigation and adaptive measures, of 
which some are mentioned above. This may include solar PV and solar thermal (where not installed), greywater recycling, green roofs, timber 
flooring, a secure bicycle storage area, biodiversity improvements such as swift boxes, etc. 
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3.3 Materials and Construction  
 

3.3.1 Embodied carbon 
 

Policy DM30a requires that the whole life cycle emissions for a development are included within the Energy Statement. Whole life carbon includes 
the embodied carbon arising from the build plus the carbon used in operating the building over its entire life and demolition at the end of the 
building’s lifespan.  
 
Embodied carbon emissions are produced from the practices associated with sourcing materials, generating them into products, transporting 
them to site and constructing them into a building. Embodied carbon also includes the emissions due to maintenance, repair and replacement, 
as well as final demolition and disposal. Embodied carbon from construction and over the building’s lifetime (assumed as 60 years) are significant, 
and in highly energy efficient projects, often represent more than 50-70% of the lifetime emissions of a new building.  
 
Embodied carbon accounts for approximately 11% of global emissions22. The World Green Building Council suggests that ‘by 2030, all new 
buildings, infrastructure and renovations will have at least 40% less embodied carbon with significant upfront carbon reduction.’ The RIBA 2030 
Climate Challenge also sets this same target before offsetting.23 This means that we need to be building with lower carbon materials and with 
embodied carbon in mind starting now.  
 
In the UK, the framework for assessing the environmental impacts of the built environment is given by BS EN 15978: 2011: (Sustainability of 
construction works — Assessment of environmental performance of buildings — Calculation method). This framework lays out the principles and 
calculation method for how projects are expected to conduct whole life assessment of the environmental impacts from built projects based on 
life-cycle assessment. BS EN 15978 is underpinned by RICS Professional Statement: Whole Life Carbon assessment for the built 
environment (RICS PS). The RICS PS provides guidance to the practical implementation of the BS EN 15978 principles. It sets out technical 
details and calculation requirements. The embodied carbon of a building is measured in different stages or modules (these are outlined in Figure 
10). The council expects reporting of modules A1-A5, B1-B6, C1-C4, with B7 and D as desirable.  

 
22 https://www.worldgbc.org/sites/default/files/WorldGBC_Bringing_Embodied_Carbon_Upfront.pdf 
23 https://www.architecture.com/about/policy/climate-action/2030-climate-challenge 
 

https://www.rics.org/globalassets/rics-website/media/news/whole-life-carbon-assessment-for-the--built-environment-november-2017.pdf
https://www.rics.org/globalassets/rics-website/media/news/whole-life-carbon-assessment-for-the--built-environment-november-2017.pdf
https://www.worldgbc.org/sites/default/files/WorldGBC_Bringing_Embodied_Carbon_Upfront.pdf
https://www.architecture.com/about/policy/climate-action/2030-climate-challenge
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Figure 10: The above lays out the lifecyle stages or modules of the embodied carbon associated with the different stages of the lifecycle of 
buildings and infrastructure. Stages A1-A3 (product stage) are the emissions associated with the stages from raw material extraction to when 
the product leaves the factory gate, A4-A5 (construction process stage) are those emissions associated with the build including transport of 
materials to the construction site, activities on site and waste. Modules B1-B7 (use stage) are associated with the maintenance, repair, 
replacement, refurbishment, and use of the building. C1-C4 (end of life stage) includes those emissions associated with decommissioning and 
demolition of the building, transportation of materials away, and  waste processing and disposal. These are defined in BS EN 15978. 
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A range of tools for assessing embodied carbon of 
projects is available in Appendix 6: Carbon 
Accounting Tools. It is expected that the embodied 
carbon figures are evidenced as part of the Energy 
Statement. It is expected to be demonstrated how 
the embodied carbon has been reduced rather than 
just providing an embodied carbon figure for the 
project. LETI provides an Embodied Carbon Primer 
aimed at project teams to help provide guidance on 
delivering ambitious embodied carbon reduction for 
projects: https://www.leti.london/ecp 

The most efficient, practical way to reduce 
embodied carbon is by: using low carbon materials; 
reusing materials at the end of a building’s life for 
additional uses (such as reusing glass or brick); 
reducing material consumption through design; 
refurbishing existing buildings which reduces total 
material consumption (where it does not 
compromise energy efficiency); and redefining the 
solution to meet needs by means that are not 
construction.  
 
The highest embodied carbon materials used in 
projects are often steel and concrete. Steel can be 

replaced with cross-laminated timber for structural elements, which naturally requires reduced concrete in the foundations and decreased 
insulation due to its lighter weight and insultation properties, further reducing embodied carbon. The remaining concrete can then utilise 
supplementary cementing materials, of which there are many, such as fly ash from coal plants or even vegetable fibres and other agricultural 
waste. This reduces the amount of cement required in concrete, and consequently reduces the embodied carbon. Fly ash and blast furnace slag 
can also be compacted to create low carbon blocks, as an alternative to traditional clay bricks. There are also flooring, plasterboards, cladding 
and more available made from recycled materials, such as tiles from over 55% recycled glass or cladding from 100% recycled plastic.  
 

Figure 11: Embodied Carbon Reduction Pyramid. Source: CNCA and OneClick LCA 
https://www.embodiedcarbonpolicies.com/download-city-policy-framework 

https://www.leti.london/ecp
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Sourcing materials locally also reduces embodied carbon, alongside supporting the local economy. It should also be considered how these 
materials can be recycled or reused at the end of their life. Selecting materials resilient to expected climate changes, such as higher incidences 
of extreme heat and flooding, will further reduce embodied carbon as they are less likely to need replacing and hence reduce waste.  
 
Similarly, site waste must be managed efficiently throughout the construction phase. This is to minimise the production of waste and to divert 
waste from landfill. This will reduce embodied carbon emissions of those individual materials and reduce the lifetime emissions of a development. 
 
Modern methods of construction, using prefabricated parts that are manufactured off-site to create structures also tend to reduce waste due to 
efficiency in material use and greater control over the process. Energy consumption is also better controlled in a factory setting compared to an 
open construction site. These methods can also integrate materials used in traditional settings. 
 
This field is rapidly emerging, and knowledge is constantly evolving. As such the latest guidance should be sought and the council expects 
development proposals to follow most recent and applicable reductions targets.  
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Figure 12: LETI’s Climate Emergency Design Guide outlines the embodied carbon targets that should be achieved to meet the challenges of the climate crisis. 
This guide shows the performance indicator that for small scale residential buildings, terraced or semi detached houses, should achieve. Diagram from: 
https://www.leti.london/_files/ugd/252d09_3b0f2acf2bb24c019f5ed9173fc5d9f4.pdf 

 

  

https://www.leti.london/_files/ugd/252d09_3b0f2acf2bb24c019f5ed9173fc5d9f4.pdf
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Figure 13: LETI’s Climate Emergency Design Guide outlines the embodied carbon targets that should be achieved to meet the challenges of the climate crisis. 
This guide shows the performance indicator that for medium and large scale residential developments, four floors and above, should achieve. Diagram from: 
https://www.leti.london/_files/ugd/252d09_3b0f2acf2bb24c019f5ed9173fc5d9f4.pdf 

https://www.leti.london/_files/ugd/252d09_3b0f2acf2bb24c019f5ed9173fc5d9f4.pdf
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4.0 Renewables and Low Carbon Energy Generation  
 
4.1 Introduction  
 
Many of the emissions in the UK which must be reduced are those associated with electricity, heating, and cooling generation.  The Energy White 
Paper Powering our Net Zero Future (2020)24,  outlines the urgent need and Government support for decarbonising the delivery of electricity and 
heat.  The White Paper also outlines the support and role that decentralised energy generation, such as roof-top solar, plays in the energy system 
of the future. For most development this is associated with purchased energy generated outside of a development site.  This section relates to 
how energy used in a development can be generated using renewable and low carbon energy on site.  

 
The following policies relate to how renewables are included into development proposals. Policy CC1 Responding to Climate Change and 
creating environmental sustainability outlines the importance that development must be built to minimise emissions and maximise the use of 
renewables. Policy DM29: Key Design Principles sets the expectation that development proposals deliver buildings which are designed to take 
advantage of solar energy and provide opportunities for climate mitigation. Policy DM30a Sustainable Design and Construction—New 
Development: requires that proposals must include opportunities for low carbon energy and renewable technologies, or other sustainability 
measures to be integrated into the build and be designed for retrofitting.  
 
Policies DM53 renewable and Low Carbon Energy Generation and DMCCH2 Micro-renewables in the Setting of Heritage Assets 
specifically address these matters. DM53 provides support for renewable and low carbon technology subject to various criteria, such as impact 
on environmental and human receptors and consistency with other local development plan policies.  It also highlights community led schemes 
and investment, and decommissioning. Policy DMCCH2 supports Policy DM39 (The Setting of Designated Heritage Assets) in dealing with the 
specific challenges posed by the installation of micro-renewable systems in the setting of a heritage asset.  
 
This SPD relates primarily to the provision of renewable and low carbon energy as part of development. For standalone renewable energy, low 
carbon energy projects, and battery storage further information is available with policy DM53, the associated text and national guidance.  
 
 

 
24https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/945899/201216_BEIS_EWP_Command_Paper_Accessib
le.pdf 
 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/945899/201216_BEIS_EWP_Command_Paper_Accessible.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/945899/201216_BEIS_EWP_Command_Paper_Accessible.pdf
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4.2 Technologies 
 
Being able to provide renewable energy on a development site is key to the site delivering net zero developments. The aim of a development 
should be to deliver 100% of the operational energy powered by renewables. Renewable and low carbon energy generation, distribution, and 
storage may take place on a building-by-building basis or as a project to support an entire development. In line with Government ambitions for 
decarbonising heat, the council’s ambition is to have fossil fuel free development. The opportunities for renewable and low-carbon technologies 
within the district have been assessed as part of the Local Plan evidence base. Below is a brief overview of the main technologies. It is 
acknowledged that the field is rapidly changing and evolving so the following is not meant to be exhaustive, however the applicant should seek 
early engagement with officers as part of the pre-application process to discuss the proposal should novel technologies be part of the design.   
 

4.2.1 Solar PV 
 
Solar photovoltaic (PV) installations produce electricity from sunlight and can be mounted or integrated into the roofs or façades of buildings or 
may be installed on the ground. Solar PV panels can be installed on new and existing buildings across Lancaster District. Solar PV should be 
considered standard for new developments and the design of buildings should incorporate them. However, across the district care must be taken 
to the visual impact is not adverse and there may be instances where they may not be appropriate.   
 

4.2.2 Solar Thermal 
 
Solar thermal use solar energy to generate thermal energy which is transferred to a building's hot water system using a heat exchanger. They 
may be part of a comprehensive home heating system or used as part of heat networks. Like solar PV, solar thermal should be considered from 
the design phase so it can be appropriately integrated. Solar thermal requires a hot water storage cylinder so the space allocation should be 
considered from the design phase. As with solar PV there may be some instances where their visual impact may not be appropriate.  
 

4.2.3 Heat Pumps  
 
Heat pumps transfer energy in the form of heat from one medium to another using the refrigeration cycle. This could be from the air, ground, 
water or sewage to water which is then used to heat or cool a building. Some heat pumps, such as air source heat pumps (ASHP) require an 
external heat exchanger usually located on a building exterior. Siting of ASHP will need to be carefully considered in terms of impact on visual 
amenity of a street or development area, impact on listed buildings and conservation areas. ASHP may also be noisy, so consideration must be 
given to their location so as not to be placed where they could cause nuisance such as near bedrooms.  Ground Source Heat Pumps (GSHP) 
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require pipes to be buried horizontally or vertically in the ground. GSHP need to be carefully considered in relation to potential impact on the local 
landscape and biodiversity and may not be possible due to below ground archaeology. Water source heat pumps and sewer source heat pumps 
are less common but can obtain thermal energy from water bodies or wastewater respectively.  
 
It is critical that heat pumps are installed correctly and the building is well insulated, air tight, and designed for heat pumps. Failure to do so may 
result in a requirement for excessive energy to run the heat pump and high electric bills for the occupant. The size of the heat pump as well as 
the hot water storage vessel must also be sized to the number of expected occupants and their projected heat and hot water demand.  
 
Heat pumps may form individual building solutions or may provide community or district heating. For heat pumps particularly in residential settings, 
space considerations in the building layout must be given for the size of the hot water tank and buffer vessel early in the design phase.  
 

4.2.4 Wind Turbines 
 

Wind turbines use the wind to rotate blades which convert kinetic into electrical energy. Installations generally comprise of a tower, blades, a 
generator and a transformer. Small-scale turbines can be mounted to new and existing buildings or may be placed within the curtilage of the 
property.  Small scale turbines can form part of a design and architectural landscape of a new development if appropriately integrated. Large 
turbines will be considered within areas designated on the opportunities for wind energy map. For wind energy, consideration must be given to 
the impacts of the installation such as noise, trees, local ecology and impact on landscape amenity and historic environment. It is expected that 
applications for large scale turbines have the backing of affected local communities.  
 

4.2.5 Hydropower 
 
Lancaster District has opportunity for pico, micro, and small-scale hydro power25. Hydro installations harness energy from falling or flowing water 
such at places where a stream runs down a hillside or a river passes over a weir or where a reservoir discharges. Hydro power can be used on 
relatively small watercourses and within SuDS. Their use within larger development which include water attenuation is encouraged and electricity 
generated can be used to power streetlights, etc. Hydro technology can also be included as in-pipe hydropower. Consideration must be given to 
the hydropower development’s impact on the local landscape, ecology and historic environment. 
 
 

 
25 https://www.forestofbowland.com/hydro-projects 

https://www.forestofbowland.com/hydro-projects
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4.2.6 Biomass Boilers  
 

Biomass boilers and wood fuelled heating systems may use agricultural waste, logs, woodchip, wood pellets and industrial residues as fuel. 
Consideration must be given to potential disturbance to surrounding ecology, protected species, the impact of infrastructure such as chimneys 
or flues, storage of fuel, and the impact on local air quality. From the design phase it should also be considered how other renewable energy can 
be incorporated such as solar thermal to reduce the need for combustion. Biomass is unlikely to be supported where there is an AQMA. 
Consideration must be given to responsible fuel sourcing (preference for biomass which is a by-product and is grown within the UK) and impacts 
of transportation and delivery of the fuel.  
 

4.2.7 Heating and Cooling Networks  
 
Heating and cooling networks supply thermal energy (heating and/or cooling) to any number of buildings from a centralised heat source (energy 
centre) through a network of insulated pipes and heat exchangers. Lancaster District is supporting the expansion of heat networks particularly 
within new developments. Where possible, homes and buildings should connect to an existing or plan to connect to a planned local heat network.  
One of the constraints to heat networks is the need to identify a sufficient heat demand density. Heat networks are often more viable in new 
developments due to the lower cost of civil works on new sites, however they should be considered at all sites. The Government and council is 
prioritising non-combustion-based energy centres and should the proposal include a low-carbon energy centre, applicants will need to submit a 
decarbonisation pathway by 2030. Consideration needs to be given to the installation of the pipe networks so that they do not contribute to 
overheating of buildings or homes in summer and they should also be insulated to improve their energy efficiency.   
 
Fuel poverty is a material concern in the district and customers must be placed at the centre of any heat network scheme. It is critical that all heat 
networks provide affordable, reliable year-round, hot water and heating and ideally also cooling. Heat networks must demonstrate compliance 
with appropriate technical standards (currently CIBSE's Heat Networks Code of Practice for the UK) and be registered with the Heat Trust. 
 

4.2.8 Battery Storage  
 
Battery storage includes any mechanical, chemical, or thermal process which will be used to store electric or thermal energy generated at one 
time which is then used at a later time. They may include small installations, such as residential back up for solar PV, or large standalone 
installations, such as providing back up for wind farms. Battery storage is seen as key to supporting the renewable transition, making best use of 
local energy resources, and supporting grid modernisation. Residential installations must be placed with consideration of proximity to sleeping 
and living areas and proximity to neighbouring buildings so as that should the battery fail or catch fire it does not pose a risk to residents. This 
could be in an exterior location or in a garage or outbuilding.  If placed on the exterior of the building they should be sensitively placed so as not 
to impact the visual amenity.  
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Large installations must consider impact on people, urban, residential and recreation areas, workers access, areas of sensitive environments 
and habitats, and proximity to critical assets and services. This is in light of the fire and explosion risk battery storage facilities present and the 
risk that the smoke can have on the firefighting personal as well as environmental and human receptors. Developments must plan for site failure 
and clean up and be in dialogue with the local authority and relevant stakeholders. Battery storage facilities must also prepare for any other site 
failure that could result in a loss of hazardous or toxic material from the instalment and provide failure and clean-up plans. Battery storage facilities 
must also have plans for decommissioning of the site due to the hazardous and toxic nature of the materials used in many battery systems. This 
decommissioning plan must be kept current, be backed by a regularly reviewed decommissioning fund, and ensure that all waste from the site is 
properly disposed of and that the responsibility of clean up does not fall onto the landowner, local authority, or community.  
 

4.3 Site Wide Approaches  
 
For some developments, particularly those in 
growth areas and new settlements, there is more 
potential to include site wide approaches. This is 
particularly relevant where there is mixed use 
development or development which has high 
densities. Examples of this include providing 
heating and cooling networks to the site or large-
scale solar arrays. It may also include more 
ambitious smart grid approaches to energy 
infrastructure development such as where 
renewable energy generation, battery storage 
and EV charging are dynamically interacting.  
 
These site wide approaches can be beneficial in 
that they allow for easier infrastructure upgrades 
along with technological advances. Detailed 
consideration should be given for the technical 
feasibility, viability, and long-term management 
of site wide approaches. For all site wide 
solutions it is expected that they provide a direct 
cost benefit to individual households and may 
not simply be used to offset emissions. 

Figure 14 Located in Halton, Lancaster Cohousing Ltd. is a development of 41 homes and community 
facilities which also developed the Halton Mill a low carbon coworking space. This development takes 
a site wide approach to renewable and low-carbon energy generation with all infrastructure owned or 
leased by the company rather than individual households. The development also owns the substation 
which is used by the Halton Lune Hydro, the country’s largest community owned hydro. Photo credit: 
Pulse Media.  
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4.4 Design Considerations 
 

The UK Green Building Council notes that buildings reaching for net zero targets 
may have to consider radical changes to traditional building design26. The council 
encourages the use of renewable energy technologies in all appropriate 
circumstances and in accordance with the fabric first and energy hierarchy 
approach. The high landscape quality of the region is generally a constraint to 
renewable energy developments, in particular to large scale wind turbine 
development. However, there remains significant potential for renewable 
development across the district and it will be supported in principle.  
 
Including renewable and low carbon technology on site should be seen a given, and 
be considered from the design phase so they can be sensitively integrated rather 
than be added to existing designs as an “extra.” For example, some renewable 
technology, such as horizontal ground source heat pumps and underfloor heating, 
are difficult to include after the design phase or air source heat pumps which should 
be carefully placed so as to not disrupt visual amenity of the area.  
 
Considerations for including renewables in the design of the building should also 
consider the orientation, siting, adequate surface area, and structural strength of 
the building. For example, roofs should have a side which is oriented within 75° of 
south, be pitched appropriate to latitude (30°- 40°), provide enough area for solar 
PV and solar thermal, and be strong enough to hold the technology including during 
heavy winds. Design may also need to consider safety considerations, such as with 
battery storage. While battery storage is an important component for the future of 
the grid, consideration should be given to the space allocated for the installation 
that it is away from living and sleeping spaces particularly due to the toxic fumes 
that can result from fires.  
 
 

 
26 https://www.ukgbc.org/ukgbc-work/building-the-case-for-net-zero/ 

Figure 15: Building demonstrating PV Slate on the roof as an 
elegant solution for including renewables into a building where 
traditional solar PV might not be appropriate. Image from: 
https://www.gb-sol.co.uk/products/pvslates/default.htm 
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For many buildings, it will be most appropriate to have 
renewable energy generation included into the design of the 
building. This could be for example in the form of solar tiles, 
slate, or shingles, or as architectural features.  
 
Renewable energy generation can also deliver other 
services such as solar PV providing shading or rain 
protection for car and cycle parking or seating areas. 
Renewable energy may also be combined with green 
building features or biodiversity net gain such as delivering 
a biosolar green roof.   
 
There may also be scope for including renewable energy 
generation as a focal piece or architectural element. 
However, for some renewable energy generation, for 
example air source heat pumps, they should be placed to 
minimise the impact on visual and acoustic amenity. 
Consideration of the visual amenity includes wherever 
possible, designing so that conduits, pipes, vents, metre 
boxes, etc. are discreetly placed. 
 
 
 
 
 
 
 
 

 
 
 
 

Figure 16: A biosolar roof providing renewable energy and biodiversity net gain on a roof in 
London, Photo from: https://livingroofs.org/introduction-types-green-roof/biosolar-green-
roofs-solar-green-roofs/ 
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4.5 Space Considerations 
 
Buildings will need to be designed with the renewable technology in mind. This may include, among others, additional utilities storage space, 
appropriate outdoor space, secure space, ducting, space for additional electrical conduits and pipework, consideration of noise impacts (including 
collective development impacts), and room layout considerations. For example, heat pumps and solar thermal require water tank storage and, if 
both are used, may require hot water, thermal store, and buffer tanks; heat pump systems will need space for pipework; air source heat pumps 
will need to be sited in a way which is not visually or audibly disruptive; if battery storage is used within buildings, consideration must be taken 
for protecting occupants from toxic vapours in the event of a fire; and as most renewable heating is low temperature, provision must be made 
within room layouts for larger radiators.  Consideration must be given to the retrofit ability of a building and allowing space for additional 
renewables should an occupant wish to include it. This could mean including an air source heat pump in the initial residential build but allowing 
space for water storage and buffer tanks in the utilities space should the occupant wish to include solar thermal at a later stage. 
 

4.6 Three Phase Electricity  
 
Design considerations must take into account that building occupants and users will be using fully electric systems. The demand can be quite 
significant at peak times and connections need to consider that the building will be exporting and importing energy. Additionally, the energy 
hierarchy requires that energy efficiency be increased.  A consideration from early in the design phase is to increase the delivery of three phase 
electricity into both residential and commercial properties. Three phase electricity is a way to allow for an increase in energy generation at a site 
and increase energy efficiency of thermal energy generation. Benefits include inclusion of larger solar PV installations, increase the efficiency of 
heat pumps, and decrease risk of circuit overload at peak times in fully electric buildings. 
 

4.7 Green Field Installations  
 
Standalone renewable schemes should avoid being placed on best or most versatile agricultural land. Further discussion on this is included in 
the Incorporating Green and Blue Infrastructure into the Design of Development SPD. Many schemes will also be subject to their impact on the 
AONBs. It is expected that installations in green field sites will see the site returned to its original use at the end of the use of the instalment. A 
biodiversity management plan should be in place for the development. Wherever possible the installation should seek to use the land for additional 
uses such as farming, grazing, poultry rearing, etc. The buildings, security and fencing at the site, as with all development, fall in line with other 
planning policies and must follow sustainable design principles and are expected to contribute to the character and visual amenity of an area.  
 
As referenced at the beginning of this section, this SPD relates primarily to the provision of renewable and low carbon energy as part of 
development. For standalone renewable energy, low carbon energy projects, and battery storage further information is available with policy 
DM53, the associated text and national guidance.  
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4.8 Community Energy and Community Investment in Renewable Schemes  
 

Community energy schemes have the potential to 
significantly contribute to the decarbonisation of the district 
while supplying affordable energy and community benefit. 
This could include schemes such as neighbourhood or 
village heat networks, solar PV schemes, or community run 
hydro’s. There is funding and technical support available 
through the Local Energy North West Hub27 and the council 
will support in principle community led schemes. It is 
expected that macro-renewable energy schemes provide for 
community investment. This might include such things as 
allowing for local shareholders to invest in the scheme, 
providing lower cost energy to community services such as 
schools and community centres, and/or setting up a 
community fund or trust.  
 

 

 

 

 

 

 
27 https://www.localenergynw.org/ 
 

Figure 17: The Halton Lune Hydro is England’s Largest Community Owned hydro scheme. 
The Hydro was built largely on volunteer hours from people in the local community. The 
£1.72m build cost was funded through grants and a community share offer with a 20-year 
payback time. Surplus income goes to the Halton Lune Trust a registered charity which 
provides grants to provide public benefit in the Halton with Aughton Parish. This provides 
a renewable source of grant funding for local projects and is administered by local trustees. 
For more information about the Halton Lune Hydro see: http://haltonlunehydro.org/ For 
more information about the Halton Lune Trust see: http://www.haltonlunetrust.org.uk/ 

https://www.localenergynw.org/
http://www.haltonlunetrust.org.uk/
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4.9 Existing Buildings and Heritage Assets  
 

Part of the Lancaster District’s character, amenity, and 
value of its built environment is its many heritage assets. 
Heritage conservation occupies a complex position 
within the climate emergency. As well as their heritage 
value, the philosophical underpinning of reuse of 
buildings is consistent with reducing embodied carbon of 
the built environment. Policy DMCCH2 Micro-
renewables in the Setting of Heritage Assets supports 
Policy DM39 (The Setting of Designated Heritage 
Assets) in dealing with the specific challenges posed by 
the installation of micro-renewable systems in the setting 
of a heritage asset.  
 
Many of the renewable and low carbon energy solutions 
are not compatible with heritage assets. However, in 
keeping with how heritage assets have adapted through 
time, micro-renewable energy generation should be 
included within the setting or curtilage of heritage assets 
providing they are consistent within the energy hierarchy 
and avoid harming the significance of the asset or its 
setting. Conservation officers are available to provide 
guidance and early engagement in the design phase 
should be undertaken through the pre-application advice 
service.  
  
 
 
 
 
 
 
  

Figure 18: St John’s Church in Yealand Redmayne installed 4kW capacity solar panels in 2011. 
The discreetly placed solar panels in a roof valley are an example of how renewables and 
heritage assets can work together. In 2019, the Feed in Tariff provided £1700 in payments, this 
covered one third of their electricity costs. For more information see: 
https://www.hpa.ltd/architectural-projects/st-johns-church-yealand-conyers/ 
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5.0 Water Efficiency  
  
5.1 Introduction  
 
Policy DM30c adopts the optional water efficiency standards in the Building Regulations - Requirement G2, currently at 110 litres/person/day. All 
new residential development must reach this standard.  

 
For all major non-residential development, water conservation measures should be incorporated so that predicted per capita consumption does 
not exceed the appropriate levels set out in the applicable BREEAM ‘Excellent’ standard. Where the ‘Excellent’ standard cannot be achieved, 
evidence must be submitted with an application to the satisfaction of the City Council. The BREEAM ‘Very Good’ standard must be met as a 
minimum.  

 
Pressure on water resources has heightened as a result of climate change impacts. Paragraph 153 of the NPPF acknowledges this, and states 
that plans should mitigate and adapt to climate change, taking into account water supply. Due to climate change and increases in water 
consumption, supply decreases have occurred particularly in the warmer and dryer summers impacting the district. Alongside this, water 
companies have been asked to accommodate for population and housing growth in the district, whilst their abstraction licenses are being reduced. 
This is creating difficulties for the water supply, which will only be exacerbated as the climate crisis worsen. These stresses can somewhat be 
addressed through the implementation of water efficiency measures. This reduces average water consumption, which subsequently reduces the 
energy and carbon use associated with the processing of clean water supplies. Improving the energy efficiency of water use, has dual benefits 
of reducing bills to consumers and reducing the amount of water flowing into the sewer systems reducing wastewater treatment associated CO2e 
emissions.  
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5.2 Water efficiency measures 
 
All new residential developments must achieve, as a minimum, the optional 
requirement set through the Building Regulations Requirement G2: Water 
Efficiency or any future updates to the requirement.  Domestic water 
consumption can be considerably reduced by building new homes to high water 
efficiency standards. Appropriate measures to improve water efficiency include, 
but are not limited to dual flush toilets, low flow bathroom and kitchen fittings, 
low water consumption appliances, greywater and/or water recycling systems, 
water butts, and other on-site rainwater harvesting systems. Buildings should be 
designed for users to retrofit rainwater and greywater recycling systems. Error! 
Reference source not found. below demonstrates the maximum water 
consumption allowable for fittings when following the optional requirement level 
of 110L per person per day. 
 
There are a range of water-efficient technologies which can be included as part 
of the development in order to meet policy requirements. Water efficient showerheads, for example, can produce water flows that feel higher than 
they actually are. Dual flush toilets use two buttons or a handle mechanism to flush different amounts of water for liquid waste verses solid waste. 
These toilets must be appropriately installed as to avoid leaks. Dishwashers with ‘eco-cycles’ should be installed to maximise water and energy 
efficiency. Washing machines weighted water consumption for the washing cycle should not exceed 8.17 litres per kilogram of load capacity. The 
energy efficiency rating of these appliances should also be considered. Low flow taps can also be fitted in bathrooms and kitchens. Sensor taps 
are recommended in commercial buildings, providing a set amount of water per use and they additionally reduce the risk of taps being left on 
unnecessarily. 
 

Table 3 Maximum fittings consumption optional level requirement. Source: Building Regulations, Sanitation, 
hot water safety and water efficiency: Approved Document G 

Water Fitting Maximum consumption 

WC 4/2.6 litres dual flush 

Shower 8 l/min 

Bath 170 litres 

Basin taps 5 l/min 

Sink taps 6 l/min 

Dishwasher 1.25 l/place setting 

Figure 19: Dual flush toilet 
button. Source: 
https://cleanwatergear.com/probl
ems-with-dual-flush-toilets/ 

Figure 20: Infrared sensor tap in 
commercial development. 
Source: 
https://www.bristan.com/infrared-
sensor-taps 
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Rainwater harvesting should be installed. These systems collect and store rainwater runoff 
from hard surfaces such as roofs, parks, and roads. This can be stored or recharged into 
the groundwater. Water butts are the most common means of rainwater harvesting, and 
can be used for example in gardens.  
 
Additionally, integrated filtered systems can be installed as to work similarly to a greywater 
system. Harvested rainwater can be used for sinks, showers, washing machines, and 
toilets, where the water has been appropriately filtered. The water should be kept in a 
bacteria-resistant cistern (which can be above ground or buried), which would require a 
pump to move the water where it needs to go. This water will need to be used regularly; if 
it sits too long unused, bacteria will proliferate unless it is chemically or otherwise treated. 
The water also must not come into contact with lead, heavy metals, or preservative-treated 
timber on the roof, if that serves as the catchment area. The most suitable materials for 
roofs that will be used to harvest rainwater are slate, aluminium, and galvanized iron. First 
fit pipework should be installed as part of the build to allow for a home to retrofit a system 
at a later date.  
 
Greywater recycling is another technology that can reduce household water consumption, 
and it is much easier to be installed during the build stage rather than retrofitted. First fit 
pipework can be included in the build to allow for easy retrofitting by home buyer at a later 
stage. Greywater systems collect water that has been used in sinks (not kitchen sinks), 
dishwashers, showers, and baths, it is then treated and plumbed back into toilets, washing 
machines and external taps. There are multiple methods for treating greywater.  

 

Washing machine 8.17 l/kilogram 

Figure 21: A water butt at Lancaster Cohousing. Photo 
credit Lancaster City Council.  
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6.0 Sustainable Design Statement (including Energy Statement) 
 
6.1 Introduction  
 
The Local Plan includes a range of policies which cumulatively contribute to sustainable development and reducing carbon. Policies DM30a, 
DM30b and DM30c address carbon reduction through energy efficiency, use of renewables, water efficiency and materials, waste and 
construction. These policies require planning applications to be accompanied by a Sustainable Design Statement. The Sustainable Design 
Statement should also explain and evidence how the development achieves the wider aims for sustainable development, this will include 
information with regard to: 
 

• Energy Statement  

• Renewables  

• Water efficiency 

• Materials, waste and construction  

• Green and Blue infrastructure  

• Food growing spaces  

• Sustainable travel and transport  

• Water management 
 

When completing the Sustainable Design Statement, the policies in the Local Plan should be addressed as a whole. Further information is also 
available within various SPDs including the Sustainable Travel SPD (emerging 2022), Incorporating Green and Blue Infrastructure into the Design 
of Development SPD (emerging 2022), Flood Risk - Sequential Test and Exception Test Supplementary Planning Document (emerging 2022), 
Flood Risk and Sustainable Drainage Supplementary Planning Document (emerging 2022) and Electric Vehicle Charging Infrastructure 
Supplementary Planning Document (emerging 2022 
 
The Energy Statement must include evidence to show how the design and build of the development will meet the requirements of policy DM30a 
how the energy hierarchy has been used, how monitoring and evaluation will take place during the construction/built stages and the provision of 
post occupancy advice to residents, to ensure the performance gap between design and build is minimal. The Energy Statement should also 
include the assessment of whole life cycle emissions 

 
The inclusion of the sustainable design checklists available in Appendix 1: Sustainable Design Statement is encouraged. 
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6.2 Energy Statement  
 

6.2.1 Energy Statement Areas 
 
In order to support developments deliver buildings which meet the required energy efficiency targets, the council requires the submission of 
comprehensive Energy Statements. While applicants may include other components in their Energy Statements, it is expected that at a minimum 
the following areas are addressed:  

 

• Set out how the energy hierarchy has been followed. This should explain what measures have been taken to ensure the 
development has been designed using the highest criteria within the hierarchy in policy DM30a.  

• Set out the projected annual energy demands for heating, cooling, hot 
water, lighting and power from the proposed development against the appropriate 
baseline (Building Regulations Part L standards 2013), along with the associated CO2e 
emissions. 

• Show how these demands have been reduced via energy efficiency measures and set 
out the CO2e emissions associated with the remaining energy demand and the percentage 
(%) emissions saving that will be achieved. The information should include U-values for the 
structure, air tightness and thermal bridging values, the G-value of glass, ventilation and 
heat recovery efficiency and water efficiency. A Simplified Building Energy Model (SBEM) 
for non-domestic buildings, and a Standard Assessment Produce (SAP) for residential 
development, will be required. 

• Set out the choice of heating and cooling systems and how these have been selected, 
and the residual CO2e emissions that the development will generate after energy efficiency 
and sustainable heating/cooling have been taken into account. 

• Demonstrate how the incorporation of on-site renewable energy has been maximised 
to offset residual CO2e emissions. 

• Include details on the monitoring and evaluation that will take place during the 
construction/built stages to ensure that there is no performance gap between the design, 
construction and operation of the building. 

• Include an accessible and non-technical operation manual for residents to ensure that 
on occupation, the building continues to ensure the carbon reduction requirements are 
met. (See paragraph 5.5 and Appendix 7 for further details) 

• Include a whole life cycle carbon assessment for operational and embodied carbon.  
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6.2.2 During and Post-Construction Performance Testing 
 

A critical component of ensuring that buildings meet their energy efficiency targets is during- construction and post-construction performance 
testing. During-construction is a critical time to test for performance while fabric changes are still possible and issues can be more easily identified 
and rectified.  

 
The energy statement required by Policy DM30a must include details of how the applicant intends to carry out the monitoring and evaluation that 
will take place during the construction and built stages.  It is expected that projects minimise the performance gap between the design, 
construction and operation of the building.   
 

6.2.3 Operation Manual for Residential Properties  
 
Policy DM30a requires that residents in new developments are provided with an accessible and non-technical operation manual upon occupation. 
This is to ensure that the building provides the carbon reduction requirements as modelled and the performance gap of the building is minimised. 
At a minimum the operation manual is expected to be centred around the different components of the zero-carbon, fabric first home, how to use 
each, and how the different elements of the home synergise to deliver energy efficiency. It should also detail how to avoid extra costs associated 
with using the included technology incorrectly. At best the operation manual should detail the whole residential property and how to maximise its 
potential. The operation manual should also include the care and maintenance of the different elements of the home.  
 
An outline of the operation manual will be required as part of the energy statement with a final version to be submitted and approved pre-
occupation. The operation manual may include sections relating to the following elements required (through DM30a) and encouraged (as good 
practice). The following elements form part of the manual:  
 
Required:  

• Overview of a fabric first home 

• Heating and hot water 
o How to use systems efficiency  
o How to avoid high energy bills 

• Lighting  

• Ventilation  
o Air quality  
o Avoiding damp and condensation  
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o How the ventilation of the home works (mechanical or passive) 

• Staying cool and avoiding overheating 
o How the home has been designed to prevent overheating  
o Using windows, shutters, and blinds efficiently  

• Water efficiency  

• Renewable energy 

• Any other included electrical equipment  
 
Strongly encouraged:  

• Flood mitigation measures  

• GBI interventions 

• Food growing opportunities 

• Composting  

• Active and sustainable travel support (e.g. bike storage, mud room, etc.) 
 

Further detailed information about the operation manual is found in Appendix 3: Non-technical Home Operation Manual.  
 

6.2.4 Alternative Formal Accreditation 
 
If the applicant is using the PassivHaus or BREEAM process and certification, a full Energy Statement is not required. The applicant must only 
provide the technical information required to demonstrate that the requirements for the standards can be achieved.  
 

6.2.4.1 PassivHaus 

 
For PassivHaus applications, a ‘pre-construction compliance check’ must be completed by a PassivHaus certifier prior to commencement and 
secured by condition. Upon completion, a Quality Approved PassivHaus certificate for each dwelling/building will be required. For conversions or 
significant retrofit projects, EnerPHit certification from the PassivHaus Trust may be used. 

 
For PassivHaus applications, it will be sufficient to submit the Pre-Approval confirmation with the application and PassivHaus certification post 
construction, a full energy statement will not be required. This will be required and secured by condition. 
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6.2.4.2 BREEAM 

 
Policy DM30a requires that non-residential buildings meet the BREEAM Excellent standard. BREEAM is an international scheme that provides 
independent certification of the sustainability performance of non-residential buildings. Early engagement with the BREEAM UK scheme and 
appointment of a licensed BREEAM Assessor is important to achieve integration of the necessary methodology and technology into the design 
and procurement process. It may be costly and problematic to retrospectively incorporate BREEAM once a scheme has been designed. 

 
BREEAM assesses a range of categories:  
 

• Management: encourages sustainable management in connection with design, construction, commissioning, 
handover and aftercare. 

• Health and Wellbeing: encourages the provision of good quality day-light and lighting systems, air quality, thermal and 
sound insulation, security and outdoor space. 

• Energy: encourages energy efficient building solutions. 
• Transport: encourages the provision of and improved access to local amenities and means of transport to reduce car 

journeys. 
• Water: encourages sustainable water use to reduce potable water consumption. 
• Materials: encourages optimal sustainable performance of buildings through the choice of construction materials. 
• Waste: encourages reduction in waste through the management and minimisation of waste materials. 
• Land Use and Ecology: encourages sustainable use of land and the creation and improvement of long term 

biodiversity. 
• Pollution: encourages a reduction in the impact on development from light pollution, noise, flooding and emissions to 

air, land and water. 
 

BREEAM specifies evidential requirements and commitments to ensure that evidence is robust and consistent. 
 

Credits are awarded for sub-categories within each of the above categories. The % of the credits available for each category is calculated and 
weighted to determine an overall BREEAM score. Some categories such as commissioning, energy monitoring, water and sourcing of 
construction products must all meet the Excellent Standard, in other areas an overall score needs to be met. In the 2018 version of BREEAM, a 
score of 70 or over is required to meet the Excellent Standard. 

 
More information can be found on the BRE Group’s BREEAM website: https://www.breeam.com/ 

 
For BREEAM applications, it will be sufficient to submit the Pre-Approval confirmation with the application and BREEAM Certification post 
construction. This will be required and secured by condition. 

https://www.breeam.com/
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6.6 Renewables 
 
The inclusion of renewable and low carbon energy (both electric and thermal) in development schemes is, as a principle, strongly encouraged 
from CELPR adoption and expected for all schemes from 2025. It is an important factor in reaching the low carbon and sustainability requirements 
of DM29 and DM30a. This section of the Sustainable Design Statement should be a summary of the included interventions and how they are 
being used to meet the policy requirements. It is expected that this summary be written in non-technical language and outline the way in which 
the development achieves the aims of sustainable development. 
 
This section may include: 
 

• A general description of the technologies included at the site 

• Quantify their impact on delivering low carbon development  

• How the technologies have been chosen over others and a description of why they are appropriate to the site 

• Where battery storage has been included, a description of how the impacts of potential fires and resulting smoke will be mitigated 
 

The above is a brief summary and is not to be seen as exhaustive of requirements and further information may be necessary, relevant or 
requested dependent on the scheme. 
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6.7 Water Efficiency 
 
The Sustainable Design Statement should explain how the proposal will meet the Building Regulations Requirement G2 optional water efficiency 
standards in the Building Regulations, currently at 110 litres/person/day for residential development or BREEAM Excellent for water efficiency for 
non-residential development. 
 
For all new residential development, the residential dwellings are required demonstrate how they will meet the Building Regulations Requirement 
G2 optional Water Efficiency Standard. This will be secured by a condition attached to the permission requiring compliance. 
 
The Sustainable Design Statement should include how water efficiency is being addressed holistically and maximised in the building.  
 
Major non-residential development will require engagement with the BREEAM UK scheme and appointment of a licensed BREEAM Assessor 
is important to achieve integration of the necessary methodology and technology into the design and procurement process. It may be costly and 
problematic to retrospectively incorporate BREEAM once a scheme has been designed. For BREEAM applications, it will be sufficient to submit 
the Pre-Approval confirmation with the application and BREEAM Certification post construction. This will be required and secured by condition. 
 
More information can be found on the BRE Group’s BREEAM website: https://www.breeam.com/ 
 

6.8 Materials, Waste and Construction  
 
The materials, waste and construction section of the Sustainable Design Statement relates primarily to DM30c and should cross-reference the 
Energy Statement and any waste strategies. It is expected that the application demonstrate alternatives and decision making pathways. 
 
This element is expected to set out and demonstrate how the reuse and recycling of materials that have arisen though demolition and/or 
refurbishment is maximised, including the reuse of excavated soil28 and hardcore within the site. 
 
Applications for major development must include a site waste management plan within this section. 
 
Evidence must be given to demonstrate that the full lifecycle of the building, lifecycle emissions and environmental pollutants, have been 
considered, and decisions must be justified where climate conscious changes have not been made. 
 

 
28 The reuse of soils on sites should follow the guidance set out in The Construction Code of Practice for The Sustainable Use of Soils on Construction Sites 
(Defra, 2011) or subsequent guidance. There is further information regarding soils in the Incorporating Green and Blue Infrastructure (GBI) into the Design of 
Development SPD (emerging 2022) 

https://www.breeam.com/
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Evidence must also be given to show that local suppliers and renewable/low carbon materials have been utilised, alongside modern methods of 
construction; justification must be given where local supplies and renewable/low carbon materials have not been utilised. 
 
The incorporation of green/blue roofs, and the benefits of the chosen installation (such as water management or biodiversity), should be detailed 
here. Justification must be provided where the incorporation of a green/blue roof is deemed inappropriate. 
 
This section should also confirm and detail how the build will be suitable for retrofitting, detail the measures taken to adapt to climate change, 
and explain how the build will be adaptable for differing uses and users. 
 
Consideration for climate mitigation and adaptation should be shown throughout. 
 
This is by no means an exhaustive summary of requirements and further information may be necessary, relevant or requested dependent on the 
scheme.  
 

6.9 Green and Blue Infrastructure  
 
In regards to multiple policies, such as DM29, DM43, DM44 and DM45, the Council will expect the Sustainable Design Statement to include 
detailed evidence as to how green and blue infrastructure has been incorporated into new development, including protection, management, 
maintenance and enhancement. This should include consideration for multifunctionality, climate mitigation and adaptation, recreation, ecology, 
landscape, active travel, the historic environment, and water management. 
 
Biodiversity net gain should be evidenced through the latest DEFRA Biodiversity Net Gain metric. 
 
Consideration must also be demonstrated for how green and blue infrastructure, as part of a new development, sits within the context of the 
existing wider green and blue infrastructure network, and how opportunities onsite have been sought to enhance and extend that network. 
The community, environmental and/or climate change adaptation/mitigation value of the existing and proposed green and blue spaces should be 
explained.  
 
A Green and Blue Infrastructure Management and Maintenance Plan will be required to detail how the green and blue infrastructure assets will 
be managed to ensure the long term benefits these spaces provide are secured and maintained. In relation to blue infrastructure, to avoid 
duplication and where appropriate, this Plan should cross-reference the Surface Water Lifetime Management and Maintenance Plan that is 
required to ensure SuDS provide long term drainage solutions and continue to address flooding. This should be provided here or other document 
referenced. 
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Where harm cannot be avoided, the applicant must clearly demonstrate that the negative effects of a proposal can be mitigated, or as a last 
resort, compensated for; taking account of the mitigation hierarchy. 
 
Evidence should be provided as to how proposals protect and enhance soil resources (including sequestration) and minimise the loss of the most 
fertile soils and mitigate soil harm, including minimising loss of soil carbon. 
 
Reference should be made to mapping of existing and new trees. However, the species and placement should be justified here. Their long-term 
maintenance is to be included in the Green and Blue Infrastructure Management and Maintenance Plan. 
 
Please refer to the Incorporating Green and Blue Infrastructure into the Design of Development SPD (emerging 2022) on how to incorporate GBI 
in new development and principles for protecting and conserving soils. 
 
This is by no means an exhaustive summary of requirements and further information may be necessary, relevant or requested dependent on the 
scheme. 
 

6.10 Food growing spaces 
 
Food growing and composting spaces are required by DM29, DM43 and DM57. How food growing can be incorporated into new development 
will be dependent on a range of variables including the purpose, scale and location of development. 
 
The land that is best suited to growing food should be selected as sites of food growing spaces and identified on a map, as should the space 
identified as suitable for composting. It is advised to identify these spaces early in the design phase rather than placing them after which may 
result in poor placement.  
 
Technical and practical considerations for food growing spaces identified in the Incorporating Green and Blue Infrastructure into the Design of 
Development SPD (emerging 2022), should be evidenced and justified within this section of the Sustainable Design Statement, alongside the 
selected design option(s). Maintenance requirements and plans should be detailed as part of the Green and Blue Infrastructure Management 
and Maintenance Plan. 
 
The type, spatial requirements and other technical/practical considerations of the chosen composting space, as detailed in the Incorporating 
Green and Blue Infrastructure into the Design of Development SPD (emerging 2022), should be demonstrated and justified. 
 
This is by no means an exhaustive summary of requirements and further information may be necessary, relevant or requested dependent on the 
scheme. 
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6.11 Sustainable Travel 
 
Sustainable travel is a key component of low carbon development. The application requirements and guidance are outlined in the Sustainable 
Travel SPD (emerging 2022). This section of the Sustainable Design Statement should be a summary of requirements and be cross referenced 
with applicable documents associated with transport for the development scheme.  
 
It is expected that this summary be written in non-technical language and outline the way in which the development achieves the aims of 
sustainable development in regards to sustainable travel. 
 
This section is expected to include: 

• How general good design principles have been followed (such as 20-minute neighbourhood principles); 

• How the development prioritises active and sustainable travel over the private car; 

• How the development will contribute to wider modal shift and wider existing and aspirational networks; 

• How the diversity of transport users has been represented and the safety of the most vulnerable road users is throughout the design of 
the transport networks (including children and families, women, and those living with disabilities and pedestrians and cyclists); 

• Ways in which LTN 1/20 has been used to inform design of cycle infrastructure; 

• Electric charging strategy;  

• How biodiversity has been included and enhanced around and through the travel infrastructure; and 

• How operational (where applicable) and embodied carbon is considered and has been redused. 
 

The above is a brief summary and is not to be seen as exhaustive of requirements and further information may be necessary, relevant or 
requested dependent on the scheme. 
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6.12 Water management 
 
The water management element of the Sustainable Design Statement should be cross referenced with the Sustainable Drainage Strategy but 
focus on the elements which will contribute to the overall sustainable design of a scheme and how this will reduce and mitigate the impacts of 
climate change. The water management element of the Sustainable Design Statement should include an explanation of the techniques included 
in the design to reduce surface water run-off from the site and reduce flood risk to existing and new communities. It should be written in non-
technical language and explain how water will be managed within the scheme so that the development achieves the wider aims for sustainable 
development. 
 
The statement may include: 
 

• What components/techniques will be used to reduce run-off rates and volumes below greenfield rates and the % reduction; 

• How these components/techniques will reduce run-off rates and volumes e.g. transpiration/evaporation/attenuation; 

• How water will be reused within the development; 

• How the components/techniques will achieve the four pillars of sustainable drainage and how they will be integrated into blue and green 
infrastructure to provide biodiversity, amenity and pollution benefits; 

• How water will be used to generate renewable energy; 

• Measures included to ensure long term resilience to flood risk (this should include measures where sites are not currently at flood risk); 

• How the overall water management design will support sustainable development. 
 
This is not an exhaustive summary of requirements and further information may be necessary, relevant or requested dependent on the scheme. 
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Appendix 1: Sustainable Design Statement  
 
Policy DM30a, DM30b, DM30c and DM53 requires a Sustainable Design Statement to be submitted with applications, within which evidence 
should be provided to illustrate that the policy requirements have been met. This is covered in Section 6.0 Sustainable Design Statement 
(including Energy Statement) of this SPD.  
 
To assist with the formulation of the Sustainable Design Statement by applicants, a series of Sustainable Design checklists have been produced 
(outlined below) which all applicants should have regard to. The checklist found in Table 4 outlines the requirements for what Sustainable Design 
Statements are expected to include for all proposals. The Energy Statement, which is a required component of the Sustainable Design Statement, 
is covered separately in Appendix 2: Energy Statement.  Table 6 outlines the components of the Sustainable Design Statement as required by 
planning policy DM53 which is of particular relevance for standalone renewable energy schemes.  
 
 
 
 
Table 6 is a series of checklists which provide a range of options for meeting policy objectives as well as interventions to include as part of 
delivering sustainable developments. These checklists are provided as a guide and can be included as part of the Sustainable Design Statement. 
It will not be possible not expected to include all interventions across a development, however wherever possible inclusion should be maximised. 
The council recognises that the technologies and interventions in relation to sustainability are rapidly evolving and advancing and the most up to 
date measures are expected to be included.  
 
Whilst there is no formal requirement for applicants to submit the checklist as part of the Sustainable Design Statement, the City Council do 
encourage consideration of the checklist to inform important early decisions and the design process.  Applicants are encouraged to explain which 
elements of the checklist they have incorporated into their scheme within the Sustainable Design Statement.  
 
Consideration of the checklist at design stage adds value to developments, ensures climate change considerations are central to schemes and 
contributes to meeting the aims of the climate emergency declaration.   It is not the intention of the City Council to add additional burdens on 
applicants, but the importance of these matters must be recognised.  The submission of information should be proportionate and relevant to the 
development proposed. Applicants of householder applications are also encouraged to consider the contents in formulating their projects. 
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Table 4: This table outlines the components of the Sustainable Design Statement as required by planning policies DM30a, DM30b, DM30c. A more detailed 
outline of what should be include in these areas is discussed in Section 6.0 Sustainable Design Statement (including Energy Statement) and a checklist 
for the Energy Statement is included in Appendix 2: Energy Statement.  

Sustainable Design Statement  
General Sustainability Principles  
 Met Evidence Notes 

Inclusion of an Energy Statement  ☐   

Connection to existing heating and cooling 
networks, or provision of new networks 

   

Renewable energy strategy and inclusion on 
renewables on site 

☐   

Description and outline of how water 
efficiency has been included in the scheme  

☐   

How site waste will be managed throughout 
the construction phase 
 

☐   

The reuse of excavated soil and hardcore ☐   

How the full lifecycle of the building from 
concept to demolition has been considered 

☐   

Where local suppliers, renewable and/or low 
carbon materials and modern methods of 
construction are to be used 

☐   

How green and blue infrastructure has been 
included across the development including at 
the individual building level. Where 
green/blue roofs and/or walls have been 
included.  

☐   

How food growing spaces have been 
included 

☐   

The ways in which sustainable travel in 
included and delivered 

☐   
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Sustainable Design Statement  
General Sustainability Principles  
 Met Evidence Notes 

How water management at the site has been 
holistically addressed including water 
efficiency and flooding 

☐   

 
Table 5: Components of the Sustainable Design Statement as required by planning policy DM53.  

Sustainable Design Statement  
Renewable and Low Carbon Energy Schemes 
Requirement  Met Evidence  Notes 

Impacts on the amenities of sensitive 
neighbouring uses and local residents are 
minimised (including by virtue of noise, dust 
odour, shadow flicker, air quality or traffic) 

☐   

That the wider environmental, economic, 
social and community benefits directly 
related to the scheme outweigh any 
significant adverse effects 

☐   

That the development of large-scale 
renewable energy infrastructure in areas 
designated for their national importance is 
appropriate in scale, located in areas that do 
not contribute positively to the objectives of 
the designation, is sympathetically designed 
and includes any necessary mitigation 
measures 

☐   

How the site will be fully restored to its 
original condition as soon as is reasonably 
practical after installations becoming non-
operational 

☐   

How community investment has been 
included 

☐   
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Sustainable Design Statement  
Renewable and Low Carbon Energy Schemes 
Requirement  Met Evidence  Notes 

That wind turbines are located within an area 
identified as suitable for wind energy as 
shown on the Local Plan Policies Map and 
how applications for large scale turbines 
have the backing of affected local 
communities. 

☐   

That hydropower schemes are accompanied 
by a Flood Risk Assessment, Water 
Framework Directive Compliance 
Assessment and evidence of discussions 
with the Environment Agency around 
requirements 

☐   

That hydropower schemes have given 
consideration to the location, siting and 
design of the scheme, ensuring that there 
are no individual or cumulative adverse 
impacts on the environment and amenity. In 
all cases mitigation will be required to protect 
river flow, river continuity for fish and provide 
for sediment transfer 

☐   

That solar panel arrays will take into account 
the impact of glare and glint, have 
unobtrusive site security (if used), be 
naturally screened where necessary with 
measures taken to mitigate harm to visual 
amenity, plan for seasonal grazing of 
livestock where possible or other secondary 
land use, include quantified plans for 
biodiversity net gain, and not adversely affect 

☐   
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Sustainable Design Statement  
Renewable and Low Carbon Energy Schemes 
Requirement  Met Evidence  Notes 

the use of the best and most versatile 
agricultural land. 

That other renewable and low carbon 
technologies have satisfactorily addressed 
impacts 

☐   
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Sustainable Design Statement  
Renewable and Low Carbon Energy Schemes 
Requirement  Met Evidence  Notes 

That district heating and cooling networks 
make use of ambient of secondary heat 
sources, demonstrate compliance with 
appropriate technical standards (currently 
CIBSE's Heat Networks Code of Practice for 
the UK), are to be registered with the Heat 
Trust, Use renewable and/or low carbon 
sources for their energy centre or provide an 
evidenced timeline and technology pathway 
towards system decarbonisation by 2030, 
Provide heat and/or cooling services at a fair 
and affordable price, and where refrigerants 
are to be used, the global warming potential 
is to be taken into account. 

☐   
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Sustainable Design Statement  
Renewable and Low Carbon Energy Schemes 
Requirement  Met Evidence  Notes 

That energy storage schemes will have a 
clear and evidenced operational lifespan for 
the facility, clearly stated which type of 
batteries will be used and of what size the 
units are, a clear and funded plan for site 
failure including fire and material leakages, a 
clear definition of what the human and 
environmental receptors for smoke and 
materials from potential fires are, and a plan 
for mitigating receptor risk. An evidenced 
decommissioning plan is provided prior to 
site development, including  details of the 
responsible party for decommissioning, a 
disposal plan for all solid and hazardous 
waste including proposed receiving waste 
facility/facilities, information detailing how a 
decommissioning fund structure has been 
set up with a funding timeline (with the fund 
preferably held by a third party), evidenced 
cost estimates for site decommissioning, a 
clear outline of how the decommissioning 
fund will be kept current and up to date, and 
an evidenced timeline for facility 
decommissioning and site restoration. 

☐   
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Table 6: The below checklists provide a range of options for meeting policy objectives as part of delivering sustainable developments. These checklists do not 
list all possible measures which could be included in a development proposal. They are provided as a guide and can be included as part of the Sustainable 
Design Statement. It will not be possible to include all interventions across a development, however wherever possible inclusion should be maximised. 

Green Infrastructure 

Measure Included Evidence 

Achieve a min. 10% Biodiversity Net Gain ☐   

Retain existing mature trees, hedgerows and 
other habitats 

☐   

Plant new trees ☐   

Create hedgehog holes in fences ☐   

Provide hedges instead of fences ☐   

Green wall/roof ☐  

Determine if the development is likely to 
affect biodiversity 

☐   

Consider geological conservation interests ☐   

Landscape prioritisation of native species ☐   

Create a new habitat site ☐   

Implemented dark corridors ☐  

Create wildlife corridors and interlink existing 
and new habitats 

☐  

Create an integrated and enhanced green 
and blue infrastructure network 

☐  

Carry out a protected species survey ☐   

Calculate the DEFRA metric of the onsite 
biodiversity  

☐   

Determine how the biodiversity net gain area 
will be managed for the next 30 years 

☐  

Mitigation hierarchy has been followed ☐  

Garden Space ☐  

Streets are lined with trees ☐  

Soil management plan for construction site ☐  



 

80 
 

 

Food Growing Spaces 

Measure Included Evidence 

Community garden  ☐   

Green roofs  ☐   

Orchard ☐   

Balconies ☐   

Green walls ☐   

Internal atriums/courtyards ☐   

Edible landscaping ☐   

Raised beds  ☐   

Sensory and therapeutic gardens  ☐   

Designed using permaculture principles ☐  

Agroforestry ☐   

Management and Maintenance Plan ☐   

Composting site ☐   

Well drained gardens with appropriate light ☐  

Resting areas ☐  

Multifunctionality and integration, such as 
SuDS and play incorporation 

☐  

Incorporation of existing ecology ☐  

Consideration for aspect and light  ☐   

Consideration for water  ☐   

Consideration for wind ☐  

Soil management and health  ☐  

Accessible and inclusive access ☐  

Inclusion of community spaces to facilitate 
food growing 

☐  

Inclusion of storage ☐  
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Design, Construction, and Climate Change Considerations 

Measure Included Evidence 

Reflective blinds (must not impact any 
receptors) 

☐  

Ceiling fans ☐   

Designed with the use of low carbon 
construction materials, such as timber 
frames and recycled cement compositions 

☐   

Suitable and accessible outdoor storage for 
refuse and recycle bins 

☐   

Built-in refuse and recycle bin storage in 
kitchens 

☐   

External shading/shutters to minimise 
overheating 

☐   

Additional space to facilitate working from 
home 

☐   

Calculated and minimised embodied carbon 
emissions 

☐   

Calculated and offset construction emissions ☐   

Seek to limit CO2 emissions to the minimum 
possible, be net zero or show a dwelling 
emission rate of less than 0.00 tonnes CO2 
per year 

☐   

Using locally sourced suppliers and 
materials  

☐   

Use low carbon and/or renewable materials  ☐  

Use of building materials including those 
used for building fabric, paints, plastering, 
roofing, flooring, etc. that are low to no VOC. 

☐  
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The plan should also consider the 
cumulative impact of combined VOCs. 

Use materials with optimised biocide 
performance or low to no biocides. 
Considerations should be taken of the 
transport dynamics and cumulative 
environmental risk of the building materials. 

☐  

Use least toxic building materials and reduce 
materials which present toxic off gassing.  

  

Produce a maintenance plan for features 
that require ongoing management 

☐   

Consider the reuse and refurbishment of any 
existing buildings on the site to prevent 
unnecessary demolition 

☐   

Designed for long-term 
use/recoverability/longevity/adaptability and 
flexibility 

☐   

Minimise the quantity of new materials used. 
Where applicable, demolition material will be 
repurposed for use in the development. 

☐   

Construction must be carried out in a way 
which produces the minimum amount of 
waste 

☐   

Assess the risk of overheating and drought 
and provide management and mitigation 
plan 

☐  

Three phase electricity ☐  
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Sustainable Travel 
Measure Included Evidence 

Provision of Transport 
Assessment/Statement prioritising 
sustainable travel modes  

☐  

Secure bike storage in homes ☐   

Secure bike storage on streets ☐  

Secure bike storage in green spaces ☐  

Secure bike storage at public transport stops ☐  

Inclusion of car club parking   

Include principles of walkable places such as 
the 20-minute neighbourhood 

☐   

Electric Vehicle Charge Points ☐   

Provide car-free zones, active travel only ☐   

Construct green active travel routes, that 
connect to and enhance the existing network 

☐   

Locate, layout and design to allow for modal 
shift, designing out car dependency 

☐   

Prioritise the needs of pedestrians, cyclists 
and users of public transport 

☐   

Delivering active travel infrastructure by first 
occupation so that sustainable travel 
patterns can be established at an early stage 

☐  

Design spaces for encouraging children and 
families to take up active travel 

☐  

Include resting places (consider every 20m 
to at a minimum every 50m) 

☐  

Include mobility scooter parking ☐  

Link the development’s travel network with 
the surrounding network 

☐   

Public transport within safe walking distance 
for all parts of the development.  

☐  
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Water Management 
Measure Included Evidence 

Rainwater harvesting tank ☐   

Water butts ☐  

Green roof or walls ☐   

Water consumption rate in line with optional 
building regs standards- currently 110 litres 
or less per person per day (or any future 
update to standards) 

☐   

Install water efficient appliances, such as low 
flow taps/showers, low flush toilets, and/or 
greywater recycling systems 

☐  

Rain garden ☐   

Porous and permeable surfaces ☐   

Retention Ponds ☐   

Soakaways ☐   

Bioretention system 
  

☐   

Dry swales ☐  

Include SMART air bricks in the build ☐  

Include rising hinges on door frames in the 
build 

☐  

Plug sockets at minimum 70cm above floor 
height on the ground floor  

☐  

Resilience and mitigation measures to 
address future flood risk arising from climate 
change  

☐  

Use the Water Efficiency Calculator to 
evidence water consumption 
  

☐   
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Water Management 
Measure Included Evidence 

Reduce surface water runoff from the 
development 
  

☐   

Ensure that the Sustainable Drainage 
Scheme is supported by technical reports 
and details of whole life management and 
maintenance 
  

☐   

Minimise impermeable surfaces throughout 
the development 
  

☐  
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Energy Efficiency 

Measure Included Evidence 

The highest energy efficient water 
appliances and fixtures 

☐   

The highest energy efficient electrical 
appliances and fixtures 

☐   

The highest energy efficient lighting ☐   

Thermal heat recovery  ☐  

Building sited and orientated to maximise 
solar gains for heat and light, to reduce 
energy consumption 

☐   

MVHR System ☐   

Air 
Tightness 
and 
Insultation 

Passivhaus levels of thermal 
insulation 

☐   

Passivhaus levels of air 
tightness 

☐   

Equipped with smart meters ☐   

EPC rated A or above 
  

☐   

Light tubes, rooflights, or sky lights  ☐  

Provide workshops post occupancy for 
residents to help reduce the performance 
gap 

☐  
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Renewables 

Measure Included Evidence 

Solar PhotoVoltaic ☐  

Solar Thermal ☐   

Connected to or creates a district heating 
network 

☐   

Micro wind generation ☐  

Battery storage ☐  

Micro hydro ☐  

Incorporating renewable energy as an 
incorporated design feature 

☐  

Building sited, orientated, and designed to 
maximise solar gains for Solar PV and/or 
thermal and support the installation of the 
systems 

☐   

Heat pumps Air Source Heat Pump ☐   

Ground Source Heat Pump ☐   

Water Source heat pump ☐  

Other heat pump solution  ☐  
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Appendix 2: Energy Statement  
Policy DM30a requires the Sustainable Design Statement to incorporate an Energy Statement. This is covered in more detail in Section 6.2 
Energy Statement. Table 7 may be used to inform how the statement is set out.  
 
Table 7 

Energy Statement 

Requirement Met Evidence Explanatory notes 

The energy hierarchy has been followed ☐   

% Carbon emissions reduction against 2013 
Building Regulations (domestic dwellings) 

☐   

That the development meets BREEAM 
‘Excellent’ standard (for major, non-residential 
development) 

☐   

How energy demand has been reduced to the 
lowest practical level using energy efficiency 
measures, heating/cooling systems have been 
selected sustainably, and that on-site 
renewable energy will be installed wherever 
possible. 

☐   

The projected annual energy demands for 
heating, cooling, hot water, lighting and power 
from the proposed development against the 
appropriate baseline (current Building 
Regulations Part L standards), along with the 
associated CO2e emissions have been set out. 

☐   

The above demands have been reduced via 
energy efficiency measures and set 
out the CO2e emissions associated with the 
remaining energy demand and the percentage 
(%) emissions saving that will be achieved  
 
The information should include U-values for 
the structure, air tightness and thermal bridging 

☐   
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Energy Statement 

Requirement Met Evidence Explanatory notes 

values, the G-value of glass, ventilation and 
heat recovery efficiency and water efficiency. A 
Simplified Building Energy Model (SBEM) 
for non-domestic buildings, and a Standard 
Assessment Produce (SAP) for residential 
development, will be required. 

The choice of heating and cooling systems and 
how these have been selected, 
and the residual CO2 emissions that the 
development will generate after energy 
efficiency have been set out, with sustainable 
heating/cooling taken into account 

☐   

On-site renewable energy has been 
incorporated and maximised to offset residual 
CO2 emissions 

☐   

Details have been included on the monitoring 
and evaluation that will take place during the 
construction/built stages to ensure that there is 
no performance gap between the design, 
construction and operation of the building 

☐   

An accessible and non-technical operation 
manual for residents has been included to 
ensure that, on occupation, the building 
continues to ensure the carbon reduction 
requirements are met 

☐   

A whole life cycle carbon assessment for 
operation and embodied carbon has been 
included 

☐   

Inclusion of sustainability measures, relating to 
climate adaptation and mitigation 
 

☐   
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Energy Statement 

Requirement Met Evidence Explanatory notes 

That the structure and fabric can be retrofitted 
throughout the lifetime of the building 

☐   

How monitoring and evaluation will take place 
during the construction/built stages 
 

☐   

The provision of post occupancy advice to 
residents 
 

☐   

Whole life cycle emissions assessment 
 

☐   
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Appendix 3: Non-technical Home Operation Manual 
 
New home buyers may need support in adapting to new renewable technologies and high fabric standard homes. For example new users of low 
temperature heat pumps might be tempted to cycle the temperature as one would with high temperature heating rather than leave the thermostat 
at a constant desired temperature which could then lead to high energy bills and uncomfortable indoor temperatures.  
 
It is important that the technical guides of the installed technology are provided for the occupant, however this policy requirement through DM30a 
is that new homeowners are also provided with a non-technical guide to their home. This is to ensure that the occupant can play an active part 
in minimising the energy performance gap and are empowered to use the home to its maximum potential.   
 
An outline of the operation manual will be required as part of the energy statement with a final version to be submitted and approved pre-
occupation. The operation manual may include sections relating to the following elements required (through DM30a) and encouraged (as good 
practice). 
 
Required: 

• Overview of a fabric first home 

• Heating and hot water 
o This should include: 

▪ How to use systems efficiency  
▪ How to avoid high energy bills 

• Lighting  

• Ventilation  
o This should include: 

▪ Air quality  
▪ Avoiding damp and condensation  
▪ How the ventilation of the home works (mechanical or passive) 

• Staying cool and avoiding overheating 
o This should include: 

▪ How the home has been designed to prevent overheating  
▪ Using windows, shutters, and blinds efficiently  

• Water efficiency  

• Renewable energy 

• Any other included electrical equipment included in the build 
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Strongly encouraged:  
 

• Flood mitigation measures  

• How the home has been designed to prevent flood damage 

• GBI interventions 

• Food growing opportunities 

• Composting  

• Active and sustainable travel support (e.g. bike storage, mud room, etc.) 
 
The sections listed above should each include: 
 

• How to use the intervention 

• How the intervention is expected to function (e.g. expected energy bills, normal sounds, etc.) 

• Homeowner and expert maintenance schedules 
o Outline the maintenance things can a homeowner do themselves 
o Where to get elements which must be regularly changed (e.g. MVHR filters) 
o Outline the maintenance things must be carried out by a professional 
o Replacement schedules 
o This should alert the homeowner to the expected lifespan of the different components of the home and when they can 

expect to replace them. 

• A do’s and do not’s summary  

• A summary for each section of how to tell if something is not working and what to do 

• Relevant regional and local contacts for each section  
 
The guide should include how the different elements of the home work together and synergise to deliver a home which is low cost to run, and 
adaptable to the impacts of the climate emergency.  
 
The guide should be accessible to all adult readers and be available in different accessible formats if requested. It should include pictures or 
graphics of the different things in the home with explanatory text. The guide should also provide notes to some lifestyle uses of homes and how 
to best use the technology around that. At best, the guide should be presented in a familiar and easy to use format such as that of a magazine 
or other easily accessible medium. It is also recommended to deliver workshops post occupancy which are aimed at helping new residents learn 
to use their new home. 
 
Reference is expected to be provided to Lancaster City Council resources as well as local and regional resources.   
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Appendix 4: Options for Renewables and Improving Energy Efficiency in New 
Build, Retrofit, and Heritage Buildings 
 
Table 8 includes a range of options for renewables and improving energy efficiency in new build, retrofit, conversions, and heritage properties. 
The list is primarily focused on retrofit, conversions, and heritage properties as new build is covered more extensively throughout this SPD. It is 
not an exhaustive list and rather represents some of the potential options. As this field is rapidly emerging and developing, it is recommended 
that this section is read in conjunction with the latest national, regional, local and professional guidance. It is also critical to note that this is a 
summary of options and not all of the options listed below will apply to each type of building or development site.   
 
For all heritage assets it is advised to consult retrofitting guides from Historic England. These are available here: 
https://historicengland.org.uk/advice/technical-advice/energy-efficiency-and-historic-buildings/  
 
Owners of listed building or buildings within conservation areas are strongly advised to consult with a conservation architect to consider the 
impact of retrofit measure on the building fabric or appearance and to assess the need for listed building consent or planning permission. 
Conservation officers are available to provide guidance and early engagement in the design phase should be undertaken through the pre-
application advice service. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://historicengland.org.uk/advice/technical-advice/energy-efficiency-and-historic-buildings/
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Table 8: Summary table of options for renewables and improving energy efficiency in new build, retrofit, conversions, and heritage properties. 

Intervention 
measures  

What the measure does  Ease of fitting and effectiveness  

Insulation 

Insulation   

High standards of insulation are essential to reduce the 
amount of energy required to maintain comfortable 
temperature levels. Insulation measures will retain heat in a 
building in the winter and reduce overheating in the summer. 
Insulation should be installed throughout a building.   
 
Some materials have a high energy production process and 
a high environmental cost. The use of zero or low carbon 
and/or recycled insulation material is encouraged.  These 
include: wood fibre, cellulose (recycled newspaper), recycled 
cotton, wool, hemp, and straw.  

Insulation improves energy efficiency, heat/cool air 
retention and reduces energy consumption.   
 
A survey will be required to assess the suitability of the 
building for differing types of insulation. The addition of 
some types of insulation may not be appropriate in 
some types of buildings depending upon the 
construction.   
  

Wall insulation  

As the external walls are the largest proportion of a building, 
wall insulation has the greatest potential for the reduction of 
heat loss. Insulation can be installed in cavity walls, internally 
or externally.  
 
Cavity wall insulation – most houses constructed in the 
20th Century have cavity walls which can be filled. An 

The cost and effectiveness will be dependent upon the 
type of building construction and insulation chosen. 
Wall insulation can improve thermal performance up to 
35%. It can be fitted in new buildings and retrofitted. 
Issues with damp and condensation need to be 
addressed prior to fitting as insulation can exacerbate 
problems if they are not dealt with.   
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Intervention 
measures  

What the measure does  Ease of fitting and effectiveness  

example of this is fibre or expanded polystyrene balls which 
can be injected into the cavity.   
 
Internally Applied Solid Wall Insulation consists of sheet, 
compressible insulation or a wet applied layer, depending on 
the type of building construction.   
 
Externally applied insulation involves fitting an insulated 
layer to the exterior of the building.  

 
Cavity wall insulation can be fitted without internal 
interruption by an installer. Additional insulation may be 
required around vents, and other features. Some highly 
exposed walls may not be suitable for cavity wall 
insulation.  
 
Internally applied insulation is most effective when 
applied to solid walls. There are systems available 
which can be installed without significant interruption. 
Insulation needs to be connected to floor/ceiling 
insulation and into door/window reveals to prevent cold 
spots.  
 
External insulation is more complex to fit due to gutters, 
downpipes etc and a more expensive solution than 
internal or cavity wall insulation. This is unlikely to be 
appropriate in sensitive locations such as conservation 
areas, on listed buildings or on the front of properties. It 
can be of benefit where there is no cavity such as park 
homes or buildings originally intended as temporary.  
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Intervention 
measures  

What the measure does  Ease of fitting and effectiveness  

Roof / loft insulation  

Around 25% of heat can be lost through an uninsulated loft. 
Most buildings have some type of loft insulation, but it is 
often laid between joists or rafters and is of an inadequate 
depth. There are two types of loft insulation, a blanket style 
over the joists which insulates the main house below or at 
rafter level which also keeps warmth in the attic space.   
 
Increasing the depth of insulation above ceiling level to at 
least 300mm is encouraged. Care must be taken not to 
compress the insulation with storage in the loft space. The 
floor may need to be raised and boards fitted if the loft is also 
to be used for storage.  
 
Insulation at roof level is fitted under the roof. It often 
consists of mineral or glass wool held in place by battens or 
polystyrene slabs attached to the roof.   

The Building Regulations require insulation in the roof 
space in new buildings. However, use of an increased 
depth is encouraged to improve heat retention in the 
winter and keep buildings cool in the summer. Loft 
insulation can save up to £395 a year (Energy Savings 
Trust). Tanks, pipes and other services in the loft 
should be insulated, insulation should be extended into 
the eaves and loft hatches insulated and sealed to 
prevent cold spots. The insulation should be laid 
between and across joists and rafters to minimise heat 
loss through the joists.  
 
Roof/loft insulation can be easily retrofitted.  
 
Ceiling level, ‘blanket’ insulation is the easiest form to 
DIY install, it is inexpensive and effective. Care should 
be taken to ensure storage does not squash the 
insulation and reduce its effectiveness.  
 
Insulation at roof level is not as simple to install or 
effective as ceiling insulation but is still one of the 
easier/cheaper types of insulation.  
 
Roof ventilation will need to be retained or additional 
ventilators may be needed to improve air circulation in 
the roof.  
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Intervention 
measures  

What the measure does  Ease of fitting and effectiveness  

Floor insulation  

Hardboard coverings and underlays beneath carpets 
combined with thick carpets can reduce draughts and 
contain heat within a room.   
 
Larger gaps and voids under the floor boards can be filled 
with compacted compressible insulation such as mineral or 
sheep’s wool or ridged insulation. Insulation can be fitted 
below and between the floor joists.   

Measures should be included in new buildings and can 
be retrofitted in homes and businesses. Rigid insulation 
needs careful fitting to ensure there are no gaps, 
particularly where the floor meets the external walls (the 
coldest point). Care must be taken to prevent the loss 
of necessary ventilation, air bricks should remain open, 
as they prevent damp.  
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Intervention 
measures  

What the measure does  Ease of fitting and effectiveness  

Window insulation  

Windows lose a significant amount of heat. Insulation can 
reduce the amount of heat loss significantly. It can be 
introduced in the form of double or triple glazing, 
secondary windows and thick/thermal curtains/blinds and/or 
shutters. The production process for glass and UPVC is a 
high energy consumer increasing carbon emissions. Where 
possible, the retention and repair of existing windows or the 
addition of secondary glazing are likely to be more 
sustainable.   
 
The retention of single glazed windows, maintenance and 
draught proofing will reduce the energy needed to process 
new glass and frames. The maintenance and repair of 
historic windows will sustainably prolong the life, retaining 
the historic material and improving insulation. Subject to the 
use of appropriate designs and fittings, secondary glazing is 
usually acceptable in listed buildings.   
 
New double or triple glazed windows using wooden frames 
sourced from a certified sustainable supplier will minimise 
the carbon emissions associated with a development.  
 
Low emissivity windows have a clear coating of metallic 
oxide which keeps heat inside in the winter and outside in 
the summer.  

Where single glazed windows are retained, the addition 
of secondary glazing in these circumstances can 
reduce heat loss by up to 60%. Secondary glazing, 
when combined with shutters or heavy curtains can be 
as effective as modern windows.  
 
New windows have a high initial cost, but double/triple 
glaze will pay for themselves and once installed. 
Wherever possible triple glazed windows should be 
installed.  Wooden windows will require regular 
maintenance to protect them from water damage but 
when maintained have a long life. Double glazing may 
not be appropriate in listed buildings.  
 
uPVC is not as expensive as wood and is low 
maintenance, some frames are insulated which 
improves thermal efficiency. uPVC will not be 
appropriate in listed buildings or conservation areas.  
 
In many cases, new glazing can be fitted within existing 
frames.  
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Intervention 
measures  

What the measure does  Ease of fitting and effectiveness  

Draught Proofing  

Draught proofing  

Heat can be lost through holes or openings in a building, 
such as where an aerial wire has been installed. This heat 
loss can easily be prevented by ensuring doors and windows 
are a good fit and around the frames are sealed, filling holes, 
sealing around skirting boards, loft hatches, windows/doors, 
letter box/keyhole covers and between floorboards.   

Sealing materials such as decorators caulking, mastic 
sealing tapes/beading, compression and wiping seals, 
and brush seals are inexpensive, easy to DIY install 
and cost effective. 
 
Care must be taken to prevent loss of necessary 
ventilation. As the airtightness of the building increases 
more emphasis must be placed on the ventilation 
strategy.  

Windows / 
doors curtains 

While not applicable to new buildings, fitting thick or thermal 
curtains and blinds across windows and doors can be a first 
step to improving the energy efficiency of older buildings and 
in particular heritage assets where other interventions are 
not appropriate. Curtains can reduce heat loss by up to 14% 
(also see insulation/windows above).  

Easy to install, inexpensive and cost effective.  

Chimney   

If the fireplace is not in use, capping the chimney pot or 
installing a chimney balloon can reduce draughts.  
 
Chimney balloons consist of a simple plastic ‘air-bag’ filled 
with air to create a snug barrier in either a chimney or flue. A 
balloon can be removed in summer to allow the flue to 
provide ventilation and cooling.  
 
A Chimney Register Plate can be fitted in a functioning 
fireplace. It closes to prevent draughts when the 
chimney/flue is not in use and opens to allow smoke to pass 
through when in use. A Chimney Register Plate can be 
opened in summer to allow the flue to provide ventilation and 
cooling.  

Easy to install, inexpensive and cost effective.  
 
 
Need to ensure necessary ventilation is retained to 
avoid damp issues.  
 
 
 
 
As a Chimney Register Plate is a permanent fixture, it 
requires fitting. Costs vary with the size and complexity 
of the chimney/flue.  
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Intervention 
measures  

What the measure does  Ease of fitting and effectiveness  

Energy Efficiency Measures 

Energy Efficiency 
Measures  

Energy efficiency measures will reduce the amount of energy 
used and reduce bills and carbon emissions. Measures as 
simple as changing behaviour can be easy, cost effective 
and efficient.   

  

Lighting  

Energy-efficient lighting is one of the easiest and most cost-
effective efficiency measures. LEDs (Light Emitting Diodes) 
are environmentally friendly, cut lighting costs, can last up to 
40 times longer than typical lightbulbs and are suitable for 
most existing fittings.  
 
Install solar tubes, skylights, and rooflights to capture and 
focus sunlight into rooms. As they use sunlight, they are only 
effective during the day, but they are particularly useful in 
rooms without windows or to enhance natural daylight.  
  

Bulbs are a cheap and effective way of cutting costs 
and emissions. Take care to buy high quality bulbs as 
cheaper ones sometimes use a low-quality chip and do 
not last.  
 
 
Solar tubes, skylights, and rooflights bring natural 
daylight into rooms and reducing the cost of lighting. 
They can be installed in new builds and retrofitted.    
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Intervention 
measures  

What the measure does  Ease of fitting and effectiveness  

Water and room 
heating  

Replace an old gas boiler with a high efficiency 
programmable condensing boiler or with renewable energy 
sources such as heat pumps to reduce carbon emissions 
(see energy generation).  
 
The installation of programmable thermostatic radiator 
valves will allow temperatures to be controlled depending 
upon the use of a room.  
 
Replacement of radiators with larger modern versions which 
work at lower temperatures and are more efficient will reduce 
energy use.  
 
Infrared heaters can also be used in hard to treat rooms and 
spaces.  

Replacement boilers can significantly increase 
efficiency, reducing costs and carbon emissions. 
Condensing gas boilers however emit carbon and 
alternative heat generators are encouraged instead.  
 
The additional of controls to an existing system are 
inexpensive and effective.  

Appliances  
Ensure that new appliances are the highest energy efficiency 
rating possible. The scale ranges from A+++ (the best) to D 
(the least efficient).   

A new A+++ appliance will reduce energy use, but the 
production of new appliances uses carbon. It may be 
more sustainable to continue to run an older appliance 
until it needs replacing.  

Cooking  

Replace gas cookers and hobs with electric appliances. 
These need to be combined with renewable energy use to 
reduce carbon emissions and reduce energy costs. Cooking 
appliences should be chosen for their energy efficiency.  

Electric cooking is currently more expensive than gas 
but when combined with renewable energy can have 
zero carbon emissions. Induction hobs are most 
efficient and should be installed in first instance.  
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Intervention 
measures  

What the measure does  Ease of fitting and effectiveness  

Ventilation  

The design and internal layout of a house can improve 
natural ventilation. Design guidelines include good room 
heights, appropriate room depths depend upon whether 
rooms have single sided ventilation (2.5 times room height) 
or cross ventilation (5 times room height).  
 
Natural ventilation should allow cool air to enter at low level 
and warm air to escape at a higher level, use clerestory or 
ventilated sky lights to provide for stale air to escape.  
 
Mechanical ventilation with heat recovery (MVHR) should be 
installed where possible. 
 
How the ventilation strategy of the building works should be 
included as part of the Non-technical Home Operation 
Manual for new build properties. 

New buildings should be orientated to maximise the use 
of natural ventilation. Where mechanical ventilation is 
used, it should be with heat recovery (MVHR).  
 
Ensuring natural ventilation is available should be 
considered when replacing windows.  

Smart Meters  

The installation of smart meters allows the user to monitor 
how much fuel they are using and send readings back to the 
supplier to reduce the need for readings.  

There is no extra cost, smart meters are installed by the 
supplier. The first generation of smart meters can lose 
functionality when switching supplier. The second 
generation (SMETS2) are compatible.  
 
The effectiveness of a smart meter in reducing carbon 
emissions and costs is dependent upon action being 
taken to reduce energy consumption.   
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Intervention 
measures  

What the measure does  Ease of fitting and effectiveness  

Behaviour  

The way in which occupiers behave can reduce the need for 
energy use. The primary emphasis for energy efficiency 
should be on the design and construction of the building. It 
should make living in an energy efficient way as easy as 
possible. However, the building user may also have to 
change behaviours. It must be recognised that not all users 
can do all behaviour changes due to personal circumstance, 
age, disability, etc. so they should not be relied on to deliver 
energy efficiency targets.  
 
Some of the behaviour changes that people can make 
include:  
 

• Wearing an extra jumper and thick socks/slippers, 
use blankets to keep warm. Heat can be turned down 
in unused rooms.  

• Switching off appliances and lights when not in use 
and do not use standby modes.  

• Only boiling the water which is needed. Kettles use 
high levels of energy therefore reducing the amount 
of water to be heated reduces energy use. Boiling 
water taps are more efficient than using a kettle. 

• Washing clothes at lower temperatures and air dry. 
 

Inclusion of the above and other behaviour changes for 
reducing energy use in residential developments can be 
included in the Non-technical Home Operation Manual for 
new developments.  
 
 
 
 
  

Easy to do, cheap and cost effective. However, not all 
occupiers may be able to make behaviour changes due 
to personal circumstances so behaviour change should 
not be seen as a primary way that energy use in 
buildings is reduced. 
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Intervention 
measures  

What the measure does  Ease of fitting and effectiveness  

Energy Generation 

Energy Generation  

Using a green energy supplier which sources all its energy 
from renewable sources or generating your own renewable 
energy are the most effective ways of reducing the carbon 
footprint of your building.  

The Smart Export Guarantee obliges licensed electricity 
suppliers to offer a tariff and make a to small scale low 
carbon generators. This is available for anyone who 
has installed solar photovoltaic, wind, micro 
combined heat and power, hydro or anaerobic digestion 
with a capacity of up to 5MW or 50MW for Micro-CHP.  

Green energy supplier  

Switching to a green energy supplier will reduce the carbon 
footprint of a home or business where onsite generation is 
not possible. Some suppliers source all the electricity from 
renewable sources, others provide a percentage or their 
energy from renewable sources or off-set provision.  

Switching to a green energy supplier is a simple 
process and will reduce the carbon footprint of the 
building.  

Solar PV and solar 
thermal  

Solar panels, tiles and tubes provide heat (photovoltaic/PV) 
and hot water (thermal) using the suns energy. There are 
many different types and designs of solar panels available, 
that should suit most roof types and locations. 
 
To provide optimal benefits, panels should be located on a 
south facing, roof or wall. Variation is possible but the 
efficiency will reduce. PV panels can be located on 
freestanding frames on the ground provided they are not 
shaded.  
 
The roofs  of new dwellings should be pitched between 30-
40° with at least one aspect within 75° of south to support 
the installation of solar PV and solar thermal and maximise 
solar gains  

Whilst there is a high initial cost, panels can generate 
large savings and PV panels can also provide an 
income if excess electricity is sold back to the grid.   
 
Roof mounted systems may require strengthening of 
the roof for retrofitted systems. New roofs are expected 
to be designed for solar. 
 
Solar thermal significantly reduces the energy needed 
for hot water. Most systems work with an existing boiler 
and infrastructure which can reduce costs.  
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Intervention 
measures  

What the measure does  Ease of fitting and effectiveness  

Heat pumps  

Heat pumps harvest energy from air, water, and the earth to 
provide low carbon space and water heating. The systems 
work best with large radiators or under floor heating.  
 
As electricity is required to run the system, it must be 
combined with renewable energy to be carbon neutral. 
 
Users must be taught how to use heat pumps as using them 
at high temperatures or as one would use a gas boiler can 
result in very high electricity costs.  

Both ground and air source heat pumps can be easily 
incorporated into new builds along with heating and hot 
water systems. They can also be retrofitted.   
 
Heat pumps are most suitable in well insulated 
buildings with access to outdoor walls or space 
 
They are an efficient means of way of heating a building 
when used correctly. Once fitted they are cheaper to 
run and maintain than combustion heating systems and 
they have a long lifespan.  

Air Source Heat 
Pumps  

Air source heat pumps use a pump that looks like an air 
conditioning unit to remove heat from the air outside. They 
can remove warmth from air which seems cold. They can 
also work as a cooling system in the summer.  

Air source heat pumps can be fitted easily in a small 
space by an installer. Suitability will depend upon the 
location and building type.   
 
The impact on the character of a building and the noise 
may be issues. Care must be taken that the system is 
sized correctly for heating and hot water demand.  

Ground source heat 
pumps  

Ground source heat pumps use heat from the ground to 
warm a building. A pipe is laid either in shallow trenches or in 
a deep bore hole. A refrigerant is passed through the pipes 
which collects heat from the ground. The pipes feed into a 
heat exchanger in the house, which is usually the size of a 
domestic appliance or floor mounted boiler. Ground source 
heat exchangers can provide heat at low temperatures. In 
the summer, some heat exchangers provide cooling. Ground 
source heat pumps work well along other low carbon 
technologies.  

Ground source heat pumps can connect to existing 
systems and are effective all year round. The 
equipment is simple and well established but can be 
difficult to install retrospectively.   
 
No visible external changes or nuisance issues but 
underground works can damage archaeology. In areas 
where archaeology may be present advice should be 
sought.  
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Intervention 
measures  

What the measure does  Ease of fitting and effectiveness  

Mechanical Ventilation 
with Heat recovery 
(MVHR) systems  

MVHR systems recover heat from air and feed it into either 
air pipes and back into rooms or into water pipes which heat 
rooms. Stale air is expelled out of the building.  

Heat recovery systems can be effective all year round 
and inexpensive to run. They help to maintain good 
indoor air quality and control humidity.  

Wind turbines  

Wind turbines generated around 16% of the UKs electricity in 
the second quarter of 2019. Wind power is probably the best 
known renewable energy source and one which can create 
the most opposing viewpoints. 
 
While new large scale on shore wind farms are now rare, 
offshore turbines are increasing and there are opportunities 
for smaller scale schemes to serve businesses or residential 
development.  

Wind turbines are high power generators, they produce 
energy during the day and night which can be stored in 
a battery and any excess can be sold back to the 
national grid.  
 
Turbines can be noisy, produce vibration, 
light flicker and disruption to tv/phone etc. signals. They 
are less suitable in an urban setting or close to 
neighbouring properties and the suitability is dependent 
upon location and landscape/visual impact.  

Hydroelectric  

Hydroelectric power is generated by water flowing over and 
rotating a turbine to generate electricity. The water can either 
be stored and fed though a turbine and generator, water can 
be taken from a river and fed through the turbine or it can be 
run from an upper storage area to a lower area and pumped 
back at times of low electricity demand.  

Micro-hydro schemes can be installed for individual 
properties or small communities where there is access 
to flowing water. Upfront costs are high but once 
installed a system will generate power for decades.  
 
Planning permission and permits will be required from 
the Environment Agency. Schemes will be required to 
ensure that they do not adversely affect biodiversity.  
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Intervention 
measures  

What the measure does  Ease of fitting and effectiveness  

Battery storage  

Battery storage is used to store excess renewable energy 
produced on site. It helps to smooth out renewable 
production and can help with fuel bills by reducing the 
amount of energy purchased from the grid. 

Battery storage upfront costs can be high but once 
installed help reduce energy costs. 
 
Care must be taken as to their siting as they have the 
potential to release toxic fumes in the event of a fire.  

Low Carbon Build 

Low Carbon Build  

Using low carbon materials and building techniques will 
reduce the carbon footprint of the building in both the short 
and long term.   

Low carbon build can be achieved through a variety of 
forms and be used for new build, in some aspects of 
retrofitting and in extensions to existing properties.  

Locally sourced 
materials  

Building materials should be sourced responsibly with limited 
environmental impacts. Using reclaimed (particularly if a 
building is being replaced) and locally sourced materials will 
reduce the carbon footprint of a building.  
  

Locally sourced materials will minimise the travel 
distance, the carbon footprint and can enhance local 
character.  

Resilient materials  

Resilient materials which are long lasting will reduce the 
need for maintenance, replacement and the environmental 
and financial costs associated with 
construction, demolition and waste. Some resilient materials 
will have high carbon processing, choosing materials will 
need to be balanced against the long-term benefits.  

Some materials may be more expensive at the outset 
but because they are resilient will last longer saving 
money in the long term. Well maintained wooden 
windows are more resilient than UPVC and their 
manufacture does not release the same toxins. In some 
cases, it can sometimes be difficult to balance 
sustainable materials and local character.  
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Intervention 
measures  

What the measure does  Ease of fitting and effectiveness  

Energy efficient 
materials  

There are a range of materials which use lower energy to 
produce and can help to reduce the embodied carbon of a 
building as well as deliver higher energy efficiency to a build. 
Some examples of these materials include:  

• Recycled steel which uses less energy, emits less 
carbon, is durable and reduces waste;  

• Insulated concrete, poured between layers of 
insulation results in high strength and durability as 
well as high energy efficiency;  

• Plant based polyurethane in a ridged form is high 
moisture and heat resistance and is good 
for insulation; 

• Structural insulated panels such as foam insulation 
sandwiched between plywood/board or cement 
panels is thermally efficient reducing energy use and 
costs (check to ensure the material is fire resistant).   

The low embodied energy that goes into the 
manufacture of these products is an effective way of 
reducing the energy consumed during the construction 
process.  
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Intervention 
measures  

What the measure does  Ease of fitting and effectiveness  

Natural renewable 
materials  

Renewable materials are naturally sustainable. They are low 
carbon emitters or absorb carbon while growing so can help 
a building be net carbon sequestering.  
 
If sustainably sourced and provided there is adequate re-
planting, timber and timber waste products are low carbon 
emitters. The FSC, SFI and PEFC Marks provide a guide for 
sustainable sourcing. Recycled timber has less impact than 
using new timber. Engineered timber products can provide 
support and avoid the need for non-renewable materials 
such as steel.  
 
Clay tiles and natural slates tend to have the lowest 
embodied carbon. However, as most slate is imported, the 
transport costs add to the carbon footprint.  
 
Straw bales, rammed earth and bamboo are carbon neutral, 
renewable and sustainable sources of material.   

Some materials such as stone, slate or timber are 
straight forward to incorporate into a new build or 
extension to an existing building. They can be used in 
for structural elements of the building. Their use is 
unlikely to have a significant impact on the cost of 
building.   
 
Materials such as rammed earth and straw bales, are 
also possible. They can provide a carbon neutral build 
and high levels of insulation.   
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Intervention 
measures  

What the measure does  Ease of fitting and effectiveness  

Green walls and roofs  

Green roofs reduce the amount of water flowing from the 
roof due to absorption, evaporation and evapotranspiration 
from the surface. They can be easily incorporated into new 
buildings, but the design may need to be compliant with local 
character. Retrofitting on outbuildings can be effective. They 
can also be retrofitted on existing buildings, typically on flat 
roofs or extensions and garages.   
 
There are two main types of green roof. Extensive systems 
use 8-10cm of soil which grow sedum and drought tolerant 
plants. These are low maintenance. They can be installed on 
pitched roofs. Intensive systems use more than 30cm of soil 
and support a wider variety of plants. They need more 
irrigation and maintenance and can only be installed on flat 
or shallow pitch roofs.  
 
Green roofs can also be combined with solar to deliver 
biosolar roofs. 
 
Green walls include ivy and vertical planting. They can 
improve thermal efficiency, provide urban cooling, improve 
air quality and provide protection from wind and reduce 
water ingress. The orientation of the wall will determine what 
can be grown.  
 
 
 
 
 
 
 
  

Green roofs offer visual and biodiversity benefits, are 
effective at storing water and create heat island effects 
by insulating buildings which aids heating and cooling 
and act as a carbon sink (absorption of carbon).  
 
Buildings may need to be structurally strengthened and 
may leak if not properly maintained.   

Site Design 
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Intervention 
measures  

What the measure does  Ease of fitting and effectiveness  

Site Design  

The orientation of a building can have a significant impact on 
its carbon performance, especially in relation to heating and 
cooling. Building orientation can be used to generate passive 
solar gain to reduce the need for heating. Large south facing 
windows will capture sunlight and heat the building up. This 
can however lead to overheating. Appropriate levels of 
shading in the summer, such as from brise soleil (external 
structural shading) and trees together with the provision of 
natural ventilation can reduce the risk of overheating.  
 
Openings on north facing elements should be minimised to 
prevent heat loss.   
 
The inclusion of roof slopes within 75 ° of south will provide 
opportunities for the use of renewable technologies such as 
solar panels to provide heat and hot water. The layout 
should also be designed to provide suitable spaces and 
locations for ground source and air source heat pumps, both 
for individual houses and as district/combined heating 
systems.  
 
Layout should include above ground sustainable drainage 
systems (SuDS) to prevent flooding on and off the site and 
measures to ensure resilience against climate change. SuDS 
can also serve ecological benefits and opportunities for 
landscaping which will act as a carbon sink. Landscaped 
areas should also be included to absorb heat and carbon 
sinks.  

The use of layout, orientation and design is most 
effective on new build schemes, although in some 
cases, extensions and renovations can use similar 
principles.   
 
To be effective the layout, orientation and design need 
to be considered at the initial concept stage of a 
scheme. The effectiveness may be restricted by 
topographical, environmental features and local 
character.  
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Intervention 
measures  

What the measure does  Ease of fitting and effectiveness  

Travel and Transport  

Travel and Transport  

Transport is a significant contributor to greenhouse gas 
emissions. The choice of transport can therefore have a 
significant impact on the carbon footprint of individuals or a 
company.   

Reducing reliance upon petrol and diesel vehicles is an 
effective means of reducing carbon emissions.  

Electric Vehicles  

Electric vehicles do not emit greenhouse gases at the point 
of use reducing local pollution. To benefit wider emissions, 
the electricity used needs to be from renewable sources. The 
carbon used in producing a new car should be balanced 
against the savings made during a car’s lifetime. While EVs 
will reduce greenhouse gas emissions, they still produce 
particulate matter and so their overall use should be 
reduced. 

Electric vehicles are becoming cheaper and their range 
and fuelling infrastructure is increasing. Electric vehicles 
charging points must be installed in new development 
and should be retrofitted into existing development. 

Hydrogen fuel cells 

Hydrogen fuel cells are best suited to heavy duty use such 
as buses and freight vehicles.  

Hydrogen fuel cells have a greater range but are more 
expensive and at present can lack fuelling 
infrastructure.  

Modes of Transport  

Walking or cycling, using public transport.  Walking or using a bicycle are the most cost effective and 
efficient ways to reduce carbon emissions. They can 
provide health benefits. The Sustainable Travel SPD 
(emerging 2022) includes information to support 
provision and enhancement of sustainable travel 
networks in new development.  
 
Using public transport can reduce the number of vehicles 
on the road and reduce emissions.  
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Intervention 
measures  

What the measure does  Ease of fitting and effectiveness  

Sustainable transport 
initiatives  

Initiatives such as the inclusions of bicycle storage and 
changing facilities, bike and carpools and car share clubs all 
provide opportunities to reduce carbon emissions and 
encourage sustainable modes or transport.  

These initiatives are most effective in businesses and in 
new residential development and businesses. They 
may be taken up as wider initiatives. 

Water Use   

Water Use  

Fresh mains drinking water goes through a high energy 
consumption process and contributes a significant cost to 
households. Fresh water is wasted throughout most 
properties such as when used to flush toilets and water 
gardens. ‘Grey water’ (previously used water) or rainwater 
can be used for these purposes without the need for 
processing and reducing energy consumption.   

These systems are effective at reducing the 
consumption of mains water. The systems also reduce 
the water entering sewage and surface water drainage 
systems.  
 
Electricity for the pumps must come from renewable 
energy to minimise carbon emissions. Equipment 
should be located where they can be accessed for 
maintenance.  

Grey water recycling  

Grey water recycling systems use water from the sink or 
shower (excluding kitchen sink) for flushing the toilet, 
irrigation and use in the washing machine.   

Installation provides an immediate reduction in mains 
water use and bills. The installation of tanks is easier 
with new build but also effective as retrofit in existing 
buildings. Small storage tank which can be internal or 
external and buried.  
 
Detergents may have environmental implications as 
such grey water should not be used for watering 
gardens.  

Rainwater harvesting  

Rainwater harvesting collects and filters rainwater for use in 
flushing the toilet, cleaning and watering the garden (non-
potable uses). Additional filters can be added to provide 
drinking water but these can be expensive. Installation 
should be considered at the design stage, especially when 
combined with ground source heat pumps, as the tanks 
require external space.   

Systems are easy to fit when constructing a new 
building or undertaking extensive renovation. External 
storage tanks can be buried.  
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Intervention 
measures  

What the measure does  Ease of fitting and effectiveness  

Appliances  

Aerator or spray taps mix water with air to reduce the flow 
resulting in water savings.  

They are low cost and easy to install. As the water 
pressure is retained the difference is not usually 
noticed.  
 
Substantially reduce water use and therefore costs and 
carbon savings from reduced need for water treatment.  

Landscaping  

Shrubs and trees can be used to provide shading and 
natural cooling along south facing walls and gardens.  
 
Deciduous trees can be used strategically to provide shade 
and cooling in summer  and allow for sun and solar gain in 
winter.  
 
Trees and plants absorb water aiding drainage.  
 
Groups of trees and other plants can act as an urban heat 
island absorbing heat and act as a ‘carbon sink’ to absorb 
pollutants.  
 
Landscaping also provides natural and visual amenity within 
developments and biodiversity benefits.  

Trees and shrubs can be planted in existing gardens 
and business premises and incorporated into the layout 
of new developments.  
 
Trees need careful siting and the use of specialised 
planting techniques near buildings and roads.  
 
The location of trees should consider the position of 
renewable energy technologies to prevent shading 
where direct sunlight is needed or where roots could 
cause interference with underground pipes.  

 Waste  

Refuse, Reduce, Reuse, Repair, Recycle.  
  
Throughout the build process, the design should be focused 
on reducing the amount of materials used and reducing 
waste. Wherever possible materials should be recycled and 
designed to be recycled.  
 
Providing space for composting reduces waste and provides 
fertilizer for gardens, improves soil quality, and improves soil 
carbon.   

Using the 5 Rs is a way to frame build projects which 
provides an efficient and cost effective way for 
everyone to reduce carbon emissions.   
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Intervention 
measures  

What the measure does  Ease of fitting and effectiveness  

Sustainable Drainage Systems (SuDS) 

Sustainable Drainage 
Systems  

Sustainable drainage systems (SuDS) manage rainwater at 
source. Water is either absorbed or stored and released at a 
controlled rate to ensure the flow of water from a site does 
not increase over greenfield rates. SUDS can provide 
pollution control for environmental benefits.  
 
These systems can be combined and when well designed 
and appropriate landscaping is included, they can provide 
attractive natural spaces for green space and biodiversity 
benefits.  

A well-designed SuDS system will be effective at 
reducing the amount of water entering the sewerage 
system and slowing down the flow of ground water and 
into watercourses.  
 
SuDS can be cheaper than a traditional underground 
pipe and tank systems and easier to maintain.  
 
SuDS are expected to be included in all new 
development.  

Permeable surfaces  

Permeable surfaces can either allow rainwater to infiltrate 
through the surface into underlying layers where water is 
stored prior to infiltration into the ground, reused or released 
to a surface water drainage system or water course at an 
attenuated rate.  
 
The type of surface requires careful consideration to ensure 
it is compatible with the proposed use and is suitable for use 
for those using adaptive mobility aids. All new properties and 
replacement hard surfacing should be permeable to 
minimise and reduce run-off.  

Permeable surfaces should be used in new 
development and where existing hard surfacing is 
replaced. It is effective at reducing surface water run-off 
in most cases however there may be restrictions where 
the underlying ground is not permeable i.e. on clay.  
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Intervention 
measures  

What the measure does  Ease of fitting and effectiveness  

Infiltration and 
attenuation  

Swales – natural or man-made features which manage water 
run-off, filter pollutants and increase rainwater infiltration. 
They are usually flat-bottomed shallow trenches to either 
direct water to appropriate drainage systems or slow down 
the infiltration of water into the soil. They should be 
considered at design stage and incorporated into a 
comprehensive surface water drainage scheme for new 
development.  
 
Basins – large expanses of natural land where water can be 
allowed to accumulate for slow infiltration into the ground or 
to hold water before releasing it at a controlled rate to a 
water course. Basins are normally dry except during and 
immediately after heavy rain.  
 
Ponds – can provide both storm water attenuation and 
treatment. Runoff from each rain event is detained and 
treated in the pond through sedimentation and 
biological uptake. Ponds can provide valuable aesthetic and 
wildlife value to a development site.  
 
Soakaways- excavated underground chambers which 
attenuate and enable water to gradually drain away. They 
can be designed to serve a single house or a group of 
buildings. Soakaways may not be suitable in areas with 
a high-water table of clay soils.  

SuDS may use more space than traditional drainage 
systems, areas can become waterlogged and there are 
perceived safety risks. These issues can be addressed 
with good design and maintenance.  



 

117 
 

Intervention 
measures  

What the measure does  Ease of fitting and effectiveness  

Green walls and roofs  See Low Carbon Build for information     

Flood Resilience  

Flood Resilience  

Flood resilience measures can either seek to exclude water 
or allow water in and facilitate drainage and repairs. Flood 
resilience measure include:  

• sockets and electrics being placed at a high level 
above   potential flood levels;  

• flood barriers to prevent water ingress;  

• water resistant, washable finishes;  

• water butts and rainwater collection; 

• safe and flood resilient emergency access and exit; 

• Overhanging eaves, and cill heads to shed water 
away from the building.    

The most effective measure is to avoid building in areas 
which flood or may flood due to climate change.  
 
Resilience measures can be incorporated into new 
buildings and retrofitted to provide for long term 
resilience. While there may be a slight increase in cost 
for some measures, they are likely to reduce the cost of 
repairs.   
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Appendix 5: Indicative Energy Efficiency Targets 
 
Table 9 outlines energy efficiency targets. PassivHaus provides an example of a fabric first pathway to net zero when renewables are included 
in the build. LETI has indicative targets which are aimed at delivering net zero development.  The Building Regulations 2013 Part L are included 
as the baseline against which Policy DM30a requirements are to be measured.  
 
Table 9: based on ‘on-site’ carbon targets for a typical semi-detached home. 

Building Fabric Energy Efficiency Targets Summary  

  2013 Part L (baseline) 
Indicative Future Homes 

Standard 

PassivHaus Standard – a 

fabric first approach 

LETI Climate Emergency 

Design Guide  

Floor U-value (W/m2.k) 0.13 0.11 ≤0.15 0.08-0.10 

External wall U-value 

(W/m2.k) 
0.18 0.15 ≤0.15 0.13-0.15 

Roof U-value (W/m2.k) 0.13 0.11 ≤0.15 0.10-0.12 

Window U-value (W/m2.k) 1.4 0.8 ≤0.8 0.08 

Door U-value (W/m2.k) 
1.0  – opaque 

1.2 – semi-glazed 
1 ≤0.8 1 

Air permeability at 50 Pa 5.0 m3/(h.m2) 5.0 m3/(h.m2) 

≤0.6 ach @50Pa  

 

This will result in <1 (m3/h. 

m2@50Pa)* 

<1 (m3/h. m2@50Pa) 
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Building Fabric Energy Efficiency Targets Summary  

  2013 Part L (baseline) 
Indicative Future Homes 

Standard 

PassivHaus Standard – a 

fabric first approach 

LETI Climate Emergency 

Design Guide  

Overheating No explicit guidance 

CIBSE guide >28oC for 

1%/year in bedrooms at 

night (22:00-07:00) OR 3% 

elsewhere (living rooms, 

kitchens, corridors etc and 

care homes) from May – 

September 

≤10% of hours in the year 

above 25oC (5% 

recommended) 

Risk of overheating to be 

assessed and mitigated. 

Heating appliance 
Gas boiler (89.5% 

SEDBUK 2009) 

Low-carbon heating (eg 

heat pump) 

Low carbon heating (eg 

heat pump) 
Fossil fuel free heating 

Heat emitter type Regular radiators Low temperature heating Low temperature heating  Low temperature heating  

Ventilation System type Natural (with extract fans) Natural (with extract fans) MVHR 

MVHR – 90% (efficiency)     

≤2m (duct length from unit 

to  

 external wall) 

PV No  

Assumed already installed 

under 2021/2 Regs, so no 

further PV required unless 

needed to achieve target 

CO2 reductions. (eg for 

reasons of orientation or 

exposed location) 

None required. Future 

provision could be 

combined with battery 

storage options to meet net 

zero requirements. 

Maximise  

renewables so that  

100% of annual  

energy requirement  

is generated on-site. 

Consider battery storage.  
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Building Fabric Energy Efficiency Targets Summary  

  2013 Part L (baseline) 
Indicative Future Homes 

Standard 

PassivHaus Standard – a 

fabric first approach 

LETI Climate Emergency 

Design Guide  

Wastewater heat recovery No 
Assumed already installed 

under 2021/2 Regs 

None required but 

encouraged 

Considered as part of 

reaching net zero 

Thermal Bridges Psi 

value (W/m.K) 
0.05 0.05 <0.01  0.04 

  
* PassivHaus uses the n50 value (ACH @ 50Pa) for artightness, whereas the Building Regulations uses the q50 (m3/hr/m2). The n50 value is a 
measurement of the number of times the volume of air in the building changes in an hour. The q50 is a measurement of the number of cubic 
meters of air leakage per hour per sqm of envelope area. Both are measured at 50 Pascals.   
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Appendix 6: Carbon Accounting Tools  
In the UK, the framework for assessing the environmental impacts of the built environment is given by BS EN 15978: 2011: (Sustainability of 
construction works — Assessment of environmental performance of buildings — Calculation method). This framework lays out the principles and 
calculation method for how projects are expected to conduct whole life assessment of the environmental impacts from built projects based on 
life-cycle assessment. BS EN 15978 is underpinned by RICS Professional Statement: Whole Life Carbon assessment for the built 
environment (RICS PS). The RICS PS provides guidance to the practical implementation of the BS EN 15978 principles. It sets out technical 
details and calculation requirements.  
 
The RIBA 2030 Climate Challenge29 suggests a minimum 40% reduction in embodied carbon from current business as usual baselines. There 
are many available tools available which can be used to assess the lifecycle embodied carbon of developments. It is recommended that 
accounting for embodied carbon is started at the design phase so that, through iterative design phases, meaningful reductions can be achieved 
and reductions can be demonstrated. Tools should not be used to simply calculate carbon, but rather to reduce the embodied carbon of the 
development.  While the council does not advocate for any tool in particular, a list is provided in Table 10. Tools are listed in no preferential order 
and a development proposal may indeed choose to use one which is not on the list below. Regardless of the tool used it is expected that tools 
account for modules A1-A3, B1-B6, and C1-C4 at a minimum and ideally include module B7 and D. 

 
29 https://www.architecture.com/about/policy/climate-action/2030-climate-challenge 

https://www.rics.org/globalassets/rics-website/media/news/whole-life-carbon-assessment-for-the--built-environment-november-2017.pdf
https://www.rics.org/globalassets/rics-website/media/news/whole-life-carbon-assessment-for-the--built-environment-november-2017.pdf
https://www.architecture.com/about/policy/climate-action/2030-climate-challenge
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Figure 22 The above lays out the lifecycle stages or modules of the embodied carbon associated with the different stages of the 
lifecycle of buildings and infrastructure. These are defined in BS EN 15978. 
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Table 10: A selection of tools for assessing lifecycle embodied carbon of developments. This list is not exhaustive, is provided only as a guide, and entries are 
ordered simply alphabetically.  

Name Development 
Type 

Online/Offline Cost Lifecycle 
Stages/Modules 

Data Source Link to resource 

EC3/Tally Buildings Offline 
software 

Free, 
online 
software 

A-C Uses Gabi Database. Options 
to include custom EPDs. 

https://www.buildingtransp
arency.org/ec3-
resources/ec3-faq/ 
 
 

eTool 
LCD 

Buildings and 
infrastructure  

Online 
software 

Yes, 
range of 
packages. 

A-D Uses Ecoinvent database 
(includes data by BRE in the 
UK) . 

https://etoolglobal.com/ab
out-etoollcd/ 
 

FCBS 
Carbon 

Buildings Offline, excel 
based 

Free, beta 
version 

A-D (does not 
include B7) 

Built in EPD database primarily 
from the ICE database v3.0.  

https://fcbstudios.com/fcbs
carbon 

One Click 
LCA 

Buildings and 
infrastructure  

Offline 
software 

Yes, 
range of 
packages. 

A-C Built in. Access to local EPD 
databases including Ecoinvent 
(includes data by BRE in the 
UK).  

https://www.oneclicklca.co
m/ 
 

The 
Structural 
Carbon 
Tool 

Buildings Offline, excel 
based 

Free, 
open 
source 

A-D Built in EPD database primarily 
from the ICE database v3.0. 
Options to include custom 
EPDs 

https://www.istructe.org/re
sources/guidance/the-
structural-carbon-tool/ 
 

 
 
 
 
 
 
 
 
 
 
 
 

https://www.buildingtransparency.org/ec3-resources/ec3-faq/
https://www.buildingtransparency.org/ec3-resources/ec3-faq/
https://www.buildingtransparency.org/ec3-resources/ec3-faq/
https://etoolglobal.com/about-etoollcd/
https://etoolglobal.com/about-etoollcd/
https://fcbstudios.com/fcbscarbon
https://fcbstudios.com/fcbscarbon
https://www.oneclicklca.com/
https://www.oneclicklca.com/
https://www.istructe.org/resources/guidance/the-structural-carbon-tool/
https://www.istructe.org/resources/guidance/the-structural-carbon-tool/
https://www.istructe.org/resources/guidance/the-structural-carbon-tool/
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Appendix 7: Topic Relation to Policies  
 
  
Table 11: This table highlights the polices and themes in this SPD and how they relate. 

 Energy 
Hierarchy 

Fabric 
First 

Ventilation 
and Air 
Quality 

Minimising 
Energy 
Demand 
Through 
Layout and 
Orientation 

Retrofitting Retrofit-
ability 

Adaptation Adaptable 
Buildings 
and 
Places 

Optional 
Extras 

Embodied 
Carbon 

Site Waste 
Management 

MMC Renewables Community 
Energy 

Heritage 
Assets 

Water 
Efficiency 

CC1                 
DM29                 
DM30a                 
DM30b                 
DM30c                 
DM53                 
DM2                 
DM31                 
DMCCH1                 
DMCCH2                 
DM57                 
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