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1.0

Summary and analysis of notable 
reports and evidence since 2019  
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1.1

New carbon reduction commitments since 2019 



3

There is a climate emergency

There is overwhelming scientific consensus that significant climate 
change is happening. This is evidenced in the latest assessment of the 
Intergovernmental Panel on Climate Change (IPCC AR6). The IPCC 
special report published in 2022 on the impacts of global warming of 
1.5°C above pre-industrial levels highlights the urgency for action and 
has generated a high level of interest and concern in society as a 
whole.

National commitment

The UK’s national commitment is set through the Climate Change Act 
2008, which was updated in 2019. It legislates that the UK must be 
net zero carbon by 2050 and sets a system of carbon budgets to 
ensure that the UK does not emit more than its allowance in the next 
27 years. This legal requirement is underpinned by the Climate 
Change Committee’s report ‘Net Zero: The UK’s Contribution to 
Stopping Global Warming’. 

The concept of carbon budgets is absolutely critical to understand: 
Net Zero is not only about a destination: a very significant and fast 
required decarbonisation pathway is needed from now on.

Achieving Net Zero Carbon

Key measures identified by the Climate Change Committee (CCC) 
include:

• 100% low carbon electricity by 2050

• Ultra-efficient new homes and non-domestic buildings

• Low carbon heat to all but the most difficult to treat buildings

• Ambitious programme of retrofit of existing buildings

• Complete electrification of small vehicles

• Large reduction in waste and zero biodegradable waste to landfill

• Significant afforestation and restoration of land, including 
peatland. 

The urgency is even greater now than it was in 2019: Net Zero by 2050 and carbon budgets

Estimation of remaining global carbon 
budget (from 2020) for a chance of 
limiting temperature rises to below 
1.7°C (Source: Tyndall Centre)

1.5-2°C The maximum 

temperature rise above pre-
industrial levels the IPCC 
recommends. 

4-5°C the temperature 

rise we are likely to see if 
we continue on a business 

as usual path

The number of years it would take 
to consume our entire global 
carbon budget at current global 
emissions rates for a good chance 
of limiting temperature rises to 
below 1.5°C

10-14 years900,000 MtCO2

1°C The temperature 

rise already created

CO2
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Achieving Net Zero Carbon by 2030 

The London Environment Strategy and the 1.5°C compatible Climate 
Action Plan, both published in 2018, set out pathways towards Net 
Zero London by 2050. However, in light of the science which has 
shown the need for urgent action, the Mayor of London has declared 
a climate emergency and has brought forward by 20 years the target 
for London to be Net Zero, which must now be achieved by 2030. 

London Net Zero 2030: an updated pathway

The GLA has commissioned experts at Element Energy to analyse 
pathways for London to reach Net Zero by 2030. Their report 
‘Analysis of a Net Zero 2030 Target for Greater London’ was 
published in 2022 and explores four possible pathways that London 
could take. Based on this analysis, the Mayor of London adopted the 
Accelerated Green pathway as the preferred pathway for London. It 
now replaces the previous trajectory in the 1.5°C Plan.

The new London Net Zero pathway (Accelerated Green)

This pathway aims to reduce baseline emissions (30MtCO2/yr in 2020) 
by more than 65% by 2030 down to 10MtCO2/yr. Key features of this 
pathway for buildings include:

• 40% reduction in heat demand of buildings

• 200,000 homes retrofit each year, to achieve average EPC B or 
65kWh/m2/yr

• Gas boilers in new developments banned by 2025

• Gas boiler replacements banned by 2026 (with exceptions in areas 
expected to remain connected to the grid using biomethane)

• 2.2 million heat pumps by 2030, including 284,000 in 2028 alone, 
60% of homes supplied with low carbon heat by 2030

• 1.5GW of PV generation by 2030 and 3.9GW by 2050

The new London Net Zero pathway 

Element Energy report: ‘Analysis of a Net Zero 2030 Target for Greater London’ (2022) and 
the GLA’s response to the report: ‘London Net Zero 2030: An Updated Pathway’ (2022)

Four pathways were considered by Element Energy and the Mayor of London adopted the 
‘Accelerated Green’ pathway, shown above with a blue dotted line. It shows how decisive 
action is required over the next 10 years.
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Most London boroughs have declared a climate emergency

28 of the 32 London boroughs and the City of London have declared 
a climate emergency.

According to London Councils, as of January 2022, 22 boroughs have 
fully published Climate Action Plans (CAPs) and 6 boroughs have 
published drafts. A further 5 boroughs have CAPs in development, 
meaning that all boroughs have already published or intend to 
publish a CAP.

Summary of commitments for new buildings

The key commitments of the CAPs relevant to new buildings include:

• All boroughs are committed to achieve the energy efficiency 
targets proposed by the London Plan as a minimum (i.e. 35% 
reduction over Part L) and few boroughs acknowledge the need to 
include Net Zero Carbon targets within the planning requirements. 
Furthermore, 2 boroughs are committed to explore exemplary 
energy efficiency solutions including Passivhaus, whilst two others 
indicate a commitment to aspirational Energy Use Intensity (EUI) 
targets for new dwellings. 

• Although all boroughs show concern about the emissions 
generated by fossil fuels and mention the electrification of heat as 
part of their solutions for decarbonisation, only 5 CAPs pledge to 
prohibit the installation of gas boilers in new developments and 
only 1 commits to phase out gas-fired CHPs.

• A requirement for new developments to include sources of low 
carbon energy is included in many CAPs with only one making a 
direct reference to air source heat pumps. 

• Increasing solar capacity is highlighted in a few CAPs, however 
there is no direct link with a requirement of PV installation in new 
developments.

The London boroughs’ current climate change commitments

Summary of key commitments relevant to new buildings  included in the Climate Action Plans of the 19 
participant London boroughs

Many boroughs have adopted borough-wide targets for reaching net zero Source: London Councils)

All boroughs are committed to the GLA 35% 
minimum improvement over Part L 2021 requirement

2 boroughs commit to require Passivhaus standards
2 boroughs implement EUI targets 

5 boroughs pledge to ban gas boilers in new buildings

1 borough pledges to phase out gas-fired CHP
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1.2

New building regulations: Part L 2021
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Since the initial study was undertaken in 2019, Part L1A of the 
building regulations covering new dwellings has changed. The new 
regulations have come into force in 2022 and are estimated to 
improve CO2 emission performance by approximately 31% compared 
with the previous Building Regulations (i.e. Part L1A 2013). 
Additionally the SAP methodology used to calculate compliance for 
Part L has also been updated, and SAP 10.2 has been released.

Main changes in Part L1A 2021

The list below summarises the key changes and new requirements set 
by Part L 2021:

• Primary energy use – This is a new requirement to comply with. 
The primary energy use relates to how much energy is required by 
the new home. It is then converted (using primary energy factors) 
into primary energy. This is reported as kWh/m2.year.

• Carbon factors – The carbon factors have been updated, and 
electricity has dropped to 0.136 kgCO2/kWh which is 74% lower 
than the electricity carbon factor in Part L 2013 (i.e. 0.519 
kgCO22/kWh), and lower than gas (i.e. 0.210 kgCO2/kWh). The 
implication is that electric modes of heating (e.g. heat pumps, 
direct electric) are now much lower carbon than fossil fuel heating 
(e.g. gas boilers). 

• Revised “notional” building specification (TER) – The “baseline” 
assumptions used to derive the TER has been revised. The most 
significant change is that PV is assumed in the notional building. 

• Continuity of insulation – There is now a requirement to clearly 
identify the insulation layer on drawings to ensure the insulation 
layer is continuous, buildable and robust. 

• Evidence for as-built SAP calculations – There is now an onus on 
providing photographic evidence to demonstrate construction 
quality in order to reduce the performance gap.

Part L1A 2021 for domestic buildings

Part L 2021 – Conservation of fuel and power – Volume 1: Dwellings 

Target fabric energy efficiency rate - kWh/m2/yr

TER DER

Target carbon emissions rate – kgCO2/m2

TFEE DFEE

TPER DPER

Primary energy rate - kWh/m2

Summary of key criteria 

Buildings must comply with the energy and carbon requirements highlighted above. 
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Part L2A of the building regulations covering buildings other than 
dwellings has also been updated. The new regulations are estimated 
to improve CO2 emission performance by approximately 27% 
compared to the previous Building Regulations for new non-domestic 
buildings (Part L2A 2013).

Main changes in Part L2A 2021

The list below summarises the key changes and new requirements set 
by Part L 2021:

• Primary energy use – This is a new requirement to comply with. 
The primary energy use relates to how much energy is required by 
the new home. It is then converted (using primary energy factors) 
into primary energy. This is reported as kWh/m2/year.

• Carbon factors – The carbon factors have been updated, and 
electricity has dropped to 0.136 kgCO2/kWh which is 74% lower 
than the electricity carbon factor in Part L 2013 (i.e. 0.519 
kgCO22/kWh), and lower than gas (i.e. 0.210 kgCO2/kWh). The 
implication is that electric modes of heating (e.g. heat pumps, 
direct electric) are now much lower carbon than fossil fuel heating 
(e.g. gas boilers). 

• Revised “notional” building specification (TER) – The “baseline” 
assumptions used to derive the TER have been revised. This 
includes uplifts to fabric performance, HVAC, lighting and controls. 
Photovoltaics are also now included in the notional building if heat 
pumps are not used for heating.

• Hot water demand – New high and low classifications are applied 
to certain activity types. This dictates the performance, storage 
and circulation used in the notional.

• Predictive energy modelling – There is now a requirement for new 
non-domestic buildings over a certain size to predict operational 
energy at design stage, taking into account all metered loads, 
including unregulated energy.

Part L2A 2021 for non-domestic buildings

Target carbon emissions rate – kgCO2/m2

TPER BPER

Primary energy rate - kWh/m2

TER BER

Summary of key criteria 

Part L 2021 – Conservation of fuel and power – Volume 2:Buildings other than dwellings 
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1.3

New policies, guidance and evidence 
bases published since 2019
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New buildings are currently adding to the problem

Operational carbon emissions associated with new buildings (that meet 
current planning policy) are still very significant. These new buildings 
are not energy efficient enough, they continue to use of fossil fuels for 
heating and hot water in some cases, and they generate very small 
amounts of renewable energy. In summary, they keep adding to the 
problem of climate change and are not compliant with international, 
national and local carbon reduction and Net Zero commitments. They 
keep on using far too much of London’s carbon budgets and that is not 
sustainable. 

They create a future retrofit burden

If new buildings continue to be designed and built to the current 
standards, they will need to be retrofitted in the next 10-30 years in 
order to reduce their carbon emissions. For example, any new gas 
boiler will have to be replaced with a low carbon heating system. This 
would be much more expensive than designing and constructing them 
to the right standard now, and this cost would fall mostly on residents, 
local authorities and housing associations.

New buildings compliant with our climate change commitments

New buildings designed and built, today, with available and affordable 
skills, techniques and technologies can be compliant with these climate 
change commitments. In their UK housing: Fit for the future? Report 
the CCC provides clear guidance on what should be expected from 
new buildings from now on and in particular:

• an ultra-low level of energy use (i.e. 15-20 kWh/m2.yr space heating) 

• a low carbon heating system. 

No offsetting… or a very limited role for it

The Climate Change Committee is clear: offsetting must have a very 
limited and defined role if we are to achieve Net Zero by 2050, and it 
should not be relied on as a key mechanism to decarbonise new 
buildings. Its role should therefore be clearly defined and restricted.

Guidance from the Climate Change Committee (CCC)

Extract from UK Housing: Fit for the Future?  Committee on Climate Change, 2019.

“New homes should deliver ultra-high 
levels of energy efficiency as soon as 
possible and by 2025 at the latest, 
consistent with a space heat demand of 
15-20 kWh/m2/yr. Designing in these 
features from the start is around one-
fifth of the cost of retrofitting to the 
same quality and standard.”

Net Zero 
carbon

Em
bo

di
ed

 c
ar

bo
n

Renewable energy 
generation

Energy efficiency Low carbon heat

For the Climate Change Committee, energy efficiency and low carbon heat represent two key 
pillars of future buildings compliant with our climate change commitments
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Industry definitions of Net Zero Carbon

A significant amount of work has been undertaken since 2019 to 
define and articulate the requirements of Net Zero carbon buildings. 
This includes the work undertaken and published by the Climate 
Change Committee (CCC), the Royal Institute of British Architects 
(RIBA), the Chartered Institute of Building Services (CIBSE), the UK 
Green Building Council (UKGBC), the Better Buildings Partnership 
(BBP), the Passivhaus Trust, the Good Homes Alliance (GHA) and the 
Low Energy Transformation Initiative (LETI). 

Relevant reports and initiatives include:

• The UKGBC Net Zero Carbon  - A framework definition 

• The LETI Net Zero operational carbon one pager and the LETI 
Climate Emergency Design Guide

• The WLCN - Carbon definitions for the built environment 

• RIBA 2030 Climate Challenge 

The above standards and guidance all are very similar in their 
approach, and all have similar metrics that include:

• Energy Use Intensity (EUI) targets ( kWh/m2/yr)

• Embodied carbon targets kg CO2/ m2 either upfront embodied 
carbon (A1-A5) , lifecycle embodied carbon (A1-C4) or both.

Industry publications on Net Zero 

Current industry definition of Net Zero buildings
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A growing evidence base has led to an industry definition

The current industry definition of Net Zero buildings is based on 
requirements on four critical areas in the design and construction of 
new buildings.

1 - Energy efficiency

Buildings use energy for heating, hot water, ventilation, lighting, 
cooking and appliances. All energy use within the building must be 
considered (not only ”regulated” energy use) and need to comply 
with a maximum value, the Energy Use Intensity (EUI) which varies 
depending on the building type. 

2 - Low carbon heat

Low carbon heat is an essential feature of Net Zero Carbon buildings. 
All new buildings should be built with a low carbon heating system 
and must not connect to the gas network or, more generally, use 
fossil fuels on-site.

3 - Renewable energy generation

New buildings should seek to add at least as much renewable energy 
generation to the energy system as the energy they will use in an 
annual basis. In London, solar photovoltaic (PV) panels will be the 
renewable energy system to deliver this objective.

4 - Embodied carbon

Operational carbon is only part of the story. Net Zero Carbon 
buildings should also minimise embodied carbon in materials and 
their impact throughout their lifecycle, including demolition.

Current industry definition of Net Zero buildings

Ten key requirements for a Net Zero Carbon building in operation - A summary
Developed by LETI in collaboration with UKGBC and BBP, and supported by the Good Homes 
Alliance, RIBA and CIBSE
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1.4

Emerging regulations 
and industry standards
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A major update to the Building Regulations is on the way

It is expected that the next revision of Part L will be consulted on in 
mid-2023 and come into force in 2025. This future version of Part L 
(2025) is referred to as:

• The Future Homes Standard for new domestic buildings.

• The Future Buildings Standard for new non-domestic buildings

A new version of SAP is also expected to be consulted on in 2023 and 
introduced in 2025.

What can we expect from these future standards?

From a review of the documentation publicly available since 2019, 
further improvements are expected to be proposed. Whilst the 
specifics are yet to be determined, and consulted on, it is understood 
that fossil fuel heating (such as gas boilers) will find it very challenging 
to comply. Additionally, buildings will need to be ‘zero carbon ready’, 
with no retrofit work required to benefit from the decarbonisation of 
the electricity grid and the electrification of heating. 

There is still no clarity as to whether the Standards will require 
compliance with new metrics though, and how compliance will be 
calculated in general. 

The impact on Future Homes and Future Buildings standard on this 
study

Although the Future Homes and Future Buildings standards are 
welcome signs that the ambition to reduce carbon emissions from 
new buildings is there at Government level, there is not enough 
information available to influence this study significantly.

However, it is important to note that any work based on Part L 2021 
will need to be revised within the next 3 years to make it relevant to 
Part L 2025.

The Future Homes Standard and the Future Building Standard

2022

Domestic 

Part L 1A 
2021

Part L 2A 
2021

Climate: GB0001a - London (Central)
Building type: Dwelling
15.8 kWh/m †́a
TFA  2753 m †́ (Direct entry)
Heat Loss Form Factor 1.31 Non-Domestic 

2023

2024

2025

2026

Future 
Homes 

Standard

Future 
Buildings 
Standard
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In 2022 various organisations including BBP, BRE, the Carbon Trust, 
CIBSE, IStructE, LETI, RIBA, RICS, and UKGBC have come together to 
develop a UK wide Net Zero Carbon Building Standard. It will provide 
a rule book to robustly prove that built assets are net zero carbon and 
in line with the UK’s climate targets. It will be aligned with the UK's 
remaining carbon budget and other actions needed by the UK built 
environment to deliver decarbonisation in line with a 1.5°C pathway. 
It will also address Whole Life Carbon but not other social or 
environmental impacts such as air quality, health and wellbeing, 
resource scarcity, circular economy, biodiversity, ecology and flood 
risk.

It will provide clarity on how to assess new and existing buildings and 
determine whether they are Net Zero Carbon or not. In itself, it will 
not initially be a certification scheme. However it is intended that this 
is developed from the NZCBS at a later date

Sectors

The standard will seek to cover the following sectors, where there is 
enough data available to develop Net Zero targets and limits :

Homes, Offices, Schools, Logistics/Warehouses, Sport & Leisure, 
Retail, Higher Education, Healthcare, Science & Technology, Hotels, 
Commercial, Culture & Entertainment, Heritage and Data centres.

Timescales

This project started in May 2022, with various task and sector groups 
beginning work in September 2022. A ‘call for evidence’ programme 
asking for operational energy use and embodied carbon data to be 
submitted to the project, to support the development of net zero 
targets and limits was carried out from Nov 2022 to Jan 2023.

The aim is that a draft version of the Standard will be available for 
consultation in Summer 2023.

The Net Zero Carbon Buildings Standard

UK Net Zero Carbon Building Standard 

The key metrics for the standard are

• Energy Use Intensity (EUI) limits (kWh/m2/yr)
• Upfront (A1-A5) embodied carbon (kg CO2/ m2))
• Life cycle (A1-C4) embodied carbon limits (kg CO2/ m2)

Other metrics – such as space heating/cooling demand and peak 
load – are also to being considered
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1.5

Other important considerations
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A growing concern

Energy costs have always been a concern for those affected by fuel 
poverty and it is now a major issue for many Londoners.

The role of new buildings

There are three factors contributing to fuel poverty: energy prices (set 
by the market/energy suppliers), the household income and the 
dwelling’s energy demand. The latter is the only criterion which can 
be positively influenced by the Local Plan and in particular by energy 
efficiency requirements for new buildings.  

The two key benefits of energy efficiency

An energy efficient dwelling would help to reduce energy use in a 
sustainable way, which would mechanically reduce energy costs. It 
would also make the temperature more stable, enabling a ’smart’ 
heating system to make the most of flexible dynamic electricity 
prices. If electricity is used for heating, this benefit would be much 
more substantial with the use of ‘Time of Use’ tariffs.

The positive role of renewable energy generation on bills

The significant amount of PV generation on a Net Zero carbon 
building can and should benefit residents. A solar PV system can 
generate significant cost savings when electricity is used by residents 
on-site, and some revenues through the export of electricity to the 
grid.

Energy cost crisis

The dwelling’s energy use is one of the three key factors contributing to fuel 
poverty. Net Zero Carbon buildings would help to reduce it, contributing to the 
sustainable reduction in fuel poverty in Newham

Most London boroughs have high rates of fuel poverty (Source: Department for 
Business, Energy & Industrial Strategy, Fuel poverty sub regional statistics for 2020)

Energy use Energy prices

Household 
income

Fuel 
poverty

Proportion of fuel poor households (%)
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Beyond operational energy and carbon

In order to reduce carbon emission associated with development 
across its estimated operational lifetime and beyond, emphasis must 
also be placed on the reduction of whole life carbon.

Whole Life Carbon

Whole life carbon brings together embodied carbon, operational 
carbon, as well as any benefits associated with recovery, reuse, or 
recycle beyond the system boundary. 

Embodied Carbon

Embodied carbon refers to the greenhouse gas emissions associated 
with the manufacture, transport, construction, repair, maintenance, 
replacement and deconstruction of all building elements. Upfront 
embodied carbon refer to the initial amount of embodied carbon 
associated with the building.

Why is Embodied Carbon important?

Both operational and embodied carbon must be reduced to address 
the climate crisis. Operational carbon is more closely monitored in 
current legislation and policy. However, embodied carbon must be 
drastically curtailed.

How do we define what good looks like?

There are currently no approved universal standard targets defined 
for embodied carbon however, LETI and RIBA targets have been 
aligned since May 2021, with best-practice performance for projects 
in the design phase considered to be a “C” rating, while a “B” is 
considered a robust stretch target for projects currently in the design 
phase.

Embodied carbon and whole life carbon

Diagram showing the different components of whole life carbon (Source: LETI)

Potential targets for Embodied Carbon (A1-5, excluding sequestration)
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2.0

New buildings: proposed policies
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2.1

A confirmed ability for Local Authorities to 
set their own energy targets for new buildings
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The role of local authorities in mitigating climate change in the UK 
and what they have been encouraged and allowed to do has 
changed over the years. Three distinct phases can be noted.

2008-2014: the realisation that the planning system has a key role to 
play to mitigate climate change

• The Planning and Compulsory Purchase Act 2004 requires the 
local plan to ensure that development and use of land contribute 
to mitigation of climate change.

• The Climate Change Act 2008 sets a clear direction for the UK. It 
obliges the government to set policy that will enable the UK to 
meet its carbon budgets.

• The Planning and Energy Act 2008 empowers local plans to set 
“reasonable requirements” for new builds to comply with “energy 
efficiency standards that exceed …  building regulations”  and 
“supply a proportion of their energy from nearby renewable or low 
carbon sources”.

2015-2019: deregulation and the misguided reliance on ambitious 

national standards (incl. Zero Carbon homes policy)

The Deregulation Act 2015 was intended to dis-apply s.1(c) of the 
Planning and Energy Act to dwellings removing the ability of LPAs to 
impose local requirements above building regulations on energy 
efficiency standards. However, this has not been brought into force.

On 25th March 2015, a Written Ministerial Statement (WMS) sought 
to limit the freedom of LPAs to set their own standards until the 
introduction of zero carbon homes policy late in 2016. Until then LPAs 
were expected not to set conditions with requirements above CfSH
level 4 (i.e. 19% improvement over Part L). 

However, there has been no adoption of a zero carbon homes policy 
at a national level.

London boroughs set their own energy and carbon requirements for new buildings

Since 2019: the turning point of Net Zero 

Further to a special report completed by the Climate Change Committee, 
the Climate Change Act was updated in 2019: the overall greenhouse gas 
reduction was changed from an 80% reduction to a 100% reduction by 
2050, i.e. Net Zero. 

At the same time, a very large number of local authorities, including many 
London boroughs declared a climate and ecological emergency.

An updated NPPF (National Planning Policy Framework) (2021) expects the 
planning system to contribute to a “radical reduction in greenhouse gas 
emissions” (Para 148) and plans to take a proactive approach (Para 149).

Further, the Government has confirmed that the Planning and Energy Act 
2008 will not be amended. The result of all this is that Councils are able to 
set local energy efficiency standards without falling foul of Government 
policy. This has been confirmed by recent Planning Inspector reports (e.g. 
Dec 2022 for B&NES Council and Jan 2023 for Cornwall Council) which 
indicate that the WMS of 25 March 2015 is of limited relevance and that it 
has been superseded by subsequent events.

It should also be noted that in their response to the Future Homes Standard 
consultation in 2021, the Government stated the following: 

“All levels of Government have a role to play in meeting the net zero target 
and local councils have been excellent advocates of the importance of 
taking action to tackle climate change. Local authorities have a unique 
combination of powers, assets, access to funding, local knowledge, 
relationships with key stakeholders and democratic accountability. This 
enables them to drive local progress towards our national climate change 
commitments in a way that maximises the benefits to the communities they 
serve.”

The above confirms the ability of London Borough to set their own 
standards for new buildinfs as long as it can be demonstrated that they are 
technically feasible and that these policies consider the issue of viability 
and its impact on the deliver of new housing and other buildings.
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2.1

Introduction to Policy option 2: 

Absolute energy performance targets
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Policy option 2 for London boroughs is to introduce a Net Zero 
carbon building policy in line with the emerging industry definition of 
Net Zero Carbon new buildings. This would in turn introduce the 
associated requirements and energy performance metrics in 
kWh/m2/yr

1. No fossil fuels on-site 

This would be consistent with the GLA’s Accelerated Green 
Pathway which rely on banning new gas boilers.

2. Space heating demand (e.g. <15-20 kWh/m2.yr). 

This would be consistent with the CCC’s recommendations1.

3. Energy use intensity (EUI) (e.g. <35 kWh/m2.yr for residential). 

This would be consistent with the current industry definition of Net 
Zero carbon new buildings in operation.

4. Renewable energy generation (e.g. >100 kWh/m2 footprint.yr). 

This would incentivise more renewable energy generation on the 
roof of new buildings.

5. Upfront embodied carbon 

This is not covered by this report but should become a policy 
requirement.

Local authorities using this framework

The list below includes the names of local authorities which have 
already published proposed draft policies consistent with Option 2 
above, as well as their evidence base:

• Bath & North East Somerset Council (Local Plan)

• Cornwall Council (Climate Emergency DPD)

• London Borough of Newham (Local Plan)

• Greater Cambridge (Local Plan)

• Central Lincolnshire (Local Plan)

1 See the report ‘The Future of Housing’, Climate Change Committee, 2019

(Left) Cornwall Council Climate Emergency DPD and associated evidence base
https://www.cornwall.gov.uk/planning-and-building-control/planning-policy/adopted-
plans/climate-emergency-development-plan-document/

(Right) Greater Cambridge New Local Plan
https://consultations.greatercambridgeplanning.org

Policy Option 2  |  Absolute energy performance targets

Evidence base for the London Borough of Newham’s new Local Plan
https://www.newham.gov.uk/planning-development-conservation/newham-local-plan-
refresh/4

https://www.cornwall.gov.uk/planning-and-building-control/planning-policy/adopted-plans/climate-emergency-development-plan-document/
https://www.cornwall.gov.uk/planning-and-building-control/planning-policy/adopted-plans/climate-emergency-development-plan-document/
https://consultations.greatercambridgeplanning.org/
https://www.newham.gov.uk/planning-development-conservation/newham-local-plan-refresh/4
https://www.newham.gov.uk/planning-development-conservation/newham-local-plan-refresh/4
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An overarching policy

Policy option 2 would rely on an overarching policy requiring all new 
buildings to be designed and built to be Net Zero Carbon in 
operation. More specifically, it would introduce a number of 
associated policies on:

• Space heating demand

• Low carbon heat

• Energy Use Intensity (EUI)

• On-site renewable energy generation

• Assured energy performance

• Offsetting (as last resort)

• Embodied carbon policies (outside the scope of this report)

Space heating demand

Various design and specification decisions affect space heating 
demand including building form and orientation, insulation, air-
tightness, windows and doors and the type of ventilation system. The 
Climate Change Committee recommends  a space heating demand 
of less than 15-20 kWh/m2/yr for new homes, therefore the policy 
requirement on space heating demand could be that all buildings 
should achieve a space heating demand of less than 15 kWh/m2GIA/yr.  

Energy Use Intensity (EUI)

In order for new buildings to be compliant with our climate change 
targets, they need to use a total amount of energy which is small 
enough so that it can be generated entirely, on an annual basis, with 
renewable energy and low carbon resources. The EUI metric is also 
very beneficial as it can be measured post-construction, therefore 
helping to drive down the performance gap which is such a significant 
issue in the construction industry. The policy requirement on EUI 
could be that all buildings should achieve an Energy Use Intensity 
(EUI) of no more than a maximum (e.g. 35 kWh/m2GIA/yr for domestic).

Policy Option 2  |  How does it work?

The amount of heat energy
needed to heat a building 
over a year (per square 
metre)

Space heating demand

Factors influencing space heating demand

InsulationAir-tightnessForm/
Exposure

Ventilation system 
(MVHR)

Windows Orientation

Factors contributing to total energy use

The amount of total energy
needed to run a building 
over a year (per square 
metre)

Energy Use Intensity (EUI)

Heating 
system

Lighting

AppliancesCookingHot water

Ventilation
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Policy Option 2  |  Bath & North East Somerset  |  Policy and extracts of the Planning Inspector’s report

79. Policy SCR6 is concerned with sustainable 
construction for new residential buildings, 
aiming to achieve zero operational emissions 
by reducing heat and power demand and 
supplying all energy demand through onsite 
renewables. The Policy includes limits on 
space heating and total energy use, taking 
an energy based approach, rather than 
being based upon carbon reduction as per 
the Building Regulations. The approach 
taken in the Plan to energy usage applies to 
both regulated and non-regulated energy 

use, which is a further difference to that 
taken in the Building Regulations which are 
concerned only with regulated energy use.

85. I therefore consider that the relevance of 
the WMS 2015 to assessing the soundness of 
the Policy has been reduced significantly. […] 
For the reasons set out, that whilst I give the 
WMS 2015 some weight, any inconsistency 
with it, given that it has been overtaken by 
events, does not lead me to conclude that 
Policy SCR6 is unsound, nor inconsistent with 
relevant national policies.

86. I am satisfied that the energy efficiency 
standards set out in Policy SCR6 are justified 
and that they would not threaten 
deliverability or viability of housing 
development

Bath and North East Somerset adopted 
their new policy in January 2023, 
becoming the first council in England to 
successfully adopt an energy-based net 
zero housing policy as part of its 
commitment to tackling the climate 
emergency.   

“The new housing development policy 
will ensure the energy use of any 
proposed development is measured 
and meets a specified target — setting 
a limit on the total energy use and 
demand for space heating. It will also 
require sufficient on-site renewable 
energy generation to match the total 
energy consumption of the buildings —
ensuring the development is 100% self-
sufficient.

The council will also impose net zero 
operational carbon standards for new 
major non-residential development.

The policy is the first new housing 
policy to be net-zero aligned based on 
2030 trajectories of industry-leading 
organisations such as the London 
Energy Transformation Initiative (LETI), 
the Royal Institute of British Architects 
(RIBA) and the Chartered Institute of 
Building Services Engineers (CIBSE).”

Source: B&NES Council’s website 
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Policy Option 2  |  Cornwall Council  |  Policies and extracts of the Planning Inspector’s report

Cornwall Council’s Climate Emergency DPD has successfully completed the examination process in January 2023 and will now need to
go through Cornwall Council's Cabinet and full Council meetings in February 2023. If adopted, Policy SEC1 Sustainable Energy and
Construction is expected to be implemented for applications received from 1st April 2023.

Relevant extracts of the Planning Inspector’s report include the following:

172. […] the Plan requires residential development proposals to achieve net zero carbon with applications to be accompanied by an 
Energy and Carbon Statement demonstrating how the proposal will achieve: space heating demand of less that 30kWh per square metre 
per annum; total energy consumption of less than 40kWh per square metre per annum; and on-site renewable energy generation to 
match the total energy consumption with roof mounted solar PV as a preference. It goes on to say that where meeting onsite energy 
demands through renewables is not possible on-site technically, or not viable, renewable energy generation on-site should be maximised 
and/or a connection to an existing or proposed District Heating Network facilitated. If this is not possible, then the residual carbon 
should be offset through a contribution to Cornwall Council’s offset fund. 

174. Broadly, as set out above, this approach is soundly based and justified. There is however a need to make some parts of these 
requirements more transparent given that the policy is aimed at energy use, not carbon emissions. First, given the approach taken the 
initial part of this policy element needs to say that what is required is an Energy Statement rather than an Energy and Carbon Statement. 
Second, and linked to that point, it needs to set out that it is the residual energy that must be offset by a contribution rather than the 
residual carbon. These changes are needed to make the policy effective.

Conclusion

182. With these MMs, my view is that the requirements of Policy SEC1 are acceptable in the light of what the Plan aims to achieve.



27

2.3

Policy option 2 recommendations: 
potential targets and wording
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Using a different policy framework

This section details policy recommendations for London boroughs 
interested in considering Policy option 2. 

A suite of policies are proposed. The following ones have been 
considered in detail in this report. 

• Policy A: Space heating demand

• Policy C: Energy Use Intensity (EUI)

• Policy F: Offsetting (as last resort)

The following policies have not been considered in detail but an 
example of wording is provided.

• Policy B: Low carbon heat

• Policy D: On-site renewable energy generation

• Policy E: Assured energy performance

Finally, embodied carbon policies are strongly recommended but 
were outside the scope of this study.

Policy option 2  |  Summary of potential targets and wording

Potential policy wording for Policy Option 2

Overarching policy

New buildings should be designed and constructed to Net Zero standards to 
enable the London Borough of Newham to stay within challenging remaining 
carbon budgets. This is also in line with the recommendations of the Climate 
Change Committee, the London Energy Transformation Initiative (LETI) and the 
Royal Institute of British Architects (RIBA).

All new buildings should be designed and built to be Net Zero Carbon in 
operation. They should be ultra-low energy buildings, use low carbon heat, 
contribute to the generation of renewable energy on-site and be constructed 
with low levels of embodied carbon.

This is an overarching policy. Compliance with it relies on compliance with the 
following policies.

Policy A: Space heating demand

Policy B: Low carbon heat

Policy C: Energy Use Intensity (EUI)

Policy D: On-site renewable energy generation

Policy E: Assured energy performance

Policy F: Offsetting (as last resort)

Embodied carbon policies (see separate document)

Buildings must also comply with the other requirements of the Building 
Regulations, e.g. Fabric Energy Efficiency criterion for domestic buildings and 
Primary Energy criterion for all buildings.
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Policy option 2  |  Summary of potential targets and wording  |  Space heating demand (SHD)

Recommended policy A

Net zero carbon new buildings: space heating demand

The space heating demand is the amount of heat energy needed to 
heat a home over a year and is expressed in kWh/m2/yr. It is a 
measure of the thermal efficiency of the building elements.

Various design and specification decisions affect space heating 
demand including building form and orientation, insulation, air-
tightness, windows and doors and the type of ventilation system.

The Climate Change Committee recommends  a space heating 
demand of less than 15-20 kWh/m2/yr for new homes. This 
recommendation is also in line with the recommendations of the 
Royal Institute of British Architects (RIBA), the Low Energy 
Transformation Initiative (LETI) and the UK Green Building Council.

As a dwelling with a low space heating demand would lose heat very 
slowly, it will make it easier for the wider energy system to deliver 
energy in a flexible way, helping to maximise the contribution from 
renewable energy and reduce energy cost benefits for the residents. The Climate Change Committee has 

published a report in 2019 named ‘UK 
housing – fit for the future?’. The report 
highlights the need to build new buildings 
with ‘ultra-low’ levels of energy use. 

It makes a specific reference to space 
heating demand and recommends a 
maximum of 15-20 kWh/m2/yr for new 
dwellings. 

For reference, Passivhaus requires 15 
kWh/m2/yr, and most new domestic 
buildings have a heating demand of 40-120 
kWh/m2/yr.

The amount of heat energy
needed to heat a building over a 
year (per square metre)

Space heating demand

Factors influencing space heating demand

InsulationAir-tightnessForm/
Exposure

Ventilation system 
(MVHR)

Windows Orientation

Potential policy wording for Policy Option 2

Policy A |  Space heating demand

• All dwellings should achieve a space heating demand of less than 15 
kWh/m2

GIA/yr.  

• All non-domestic buildings should achieve a space heating demand 
of less than 15 kWh/m2

GIA/yr.
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Policy option 2  |  Summary of potential targets and wording  |  Low carbon heat

Recommended policy B

Net zero carbon new buildings: low carbon heat

New buildings cannot continue to burn fossil fuels for heating if the 
London Borough of Newham is to stay within carbon budgets. Low 
carbon heat is therefore an essential component of a Net Zero 
Carbon building.

Low carbon alternatives that are available now (sustainable green 
hydrogen is not currently an option) include heat pumps and direct 
electric heating. Electricity can be provided through on-site 
renewables and through grid electricity, which is becoming 
increasingly de-carbonised. 

Heat pumps use refrigerant to efficiently move heat from one place 
(outside the building) to another (inside the building). Heat sources 
can include outside air, the ground or a local water source. Heat 
pumps can provide both space heating and domestic hot water and 
can serve individual homes or communal heating systems. The key 
benefit of heat pumps is their efficiency. Efficiencies vary but are 
typically around 250-300% for an Air Source Heat Pump.

Direct electric heating systems convert electricity directly into heat 
through resistive heating. It is typically 100% efficient. The price of 
electricity can make this a relatively expensive means of heating 
buildings and providing hot water though, unless cheaper off-peak 
electricity is used.

The choice of heating system will affect operational CO2 emissions over a long time. Electric 
forms of heating (direct electric and heat pumps) will emit a fraction of a gas boiler carbon 
emissions (see above the average over 2022-2050)

Gas boiler Direct electric Heat pump

O
pe

ra
tio

na
l C

O
2

em
is

si
on

s

Potential policy wording for Policy Option 2

Policy B  |  Low carbon heat

• No new developments shall be connected to the gas grid.

• Fossil fuels shall not be used on-site to provide heat.

• Heat shall be provided through low carbon fuels
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Current Part
L Average

Current Best 
Practice

Current 
Exemplar

'Bottom up' 
Modelling

Top Down Budget 
(2030)

Top Down Budget 
(2050)

LETI Proposed 
Target

140

43

35

35

32

27

37

EUI (kWh/m2.year)

1
44

Climate Emergency Design Guide

Figure 1.5 - Deriving the LETI residential EUI target

Setting the Targets
Having looked at the problem from both the ‘top 
down’ (likely available energy budget) and ‘bottom 
up’ (what we can actually achieve), LETI has set a 
series of EUI targets for different building archetypes.  In 
setting these targets, LETI has taken into consideration 
factors such as:

 → Where we are now – the energy demand of our 
current new builds

 → Best practice right now and what exemplary 
schemes are achieving

 → The scope for further fabric improvements in new 
buildings – beyond best practice and towards 
exemplar

 → Potential incremental improvements in 
technology (e.g. Heat Pump COPs), adoption of 
waste water heat recovery systems

 → Potential for the deployment of more renewable 
technology, at a national scale, as a result of 
the Climate Emergency – i.e. an increase in the 
available ‘budget’

 → The challenge and magnitude of retrofitting 
existing buildings and their demand for renewable 
energy – i.e. we will not be able to retrofit existing 
buildings to the same levels of fabric efficiency 
and so we need to accept that they will need to 
take a disproportionate share of the ‘budget’

To illustrate this process for the domestic sector, the 
chart below shows what LETI believes to be the current 
average EUI of new dwellings, best practice, exemplar 
schemes and the top-down budget, set against 
these is what LETI believes to be an achievable and 
pragmatic target for our new dwellings from 2030.

Recommended policy C

Net zero carbon new buildings: Energy Use Intensity (EUI)

In order for new buildings to be compliant with our climate change 
targets, they need to use a total amount of energy which is small 
enough so that it can be generated entirely, on an annual basis, with 
renewable energy and nuclear energy. Reducing total energy use is 
also beneficial as it would directly reduces energy costs for residents 
and building users.

Energy Use Intensity (EUI), or metered energy use, is the total energy 
needed to run a home over a year (per square metre). It is a measure 
of the total energy consumption of the building (kWh/m2/yr). The EUI 
of a building covers all energy uses: space heating, domestic hot 
water, ventilation, lighting, cooking and appliances. 

This metric is also very beneficial as it can be measured post-
construction, therefore helping to drive down the performance gap 
which is such a significant issue in the construction industry.

Factors contributing to total energy use

The amount of total energy
needed to run a building 
over a year (per square 
metre)

Energy Use Intensity (EUI)

Heating 
system

Lighting

AppliancesCookingHot water

LETI residential top-down analysis taken from LETI Climate Emergency Design Guide

LETI has undertaken some top-down and bottom-up analysis establishing which levels of total 
energy use (or Energy Use Intensity – EUI) would be both achievable and compatible with the 
level of renewable energy generation likely to be available in the UK by 2050.

Ventilation

Policy option 2  |  Summary of potential targets and wording  |  Energy Use Intensity (EUI)

Potential policy wording for Policy Option 2

Policy B |  Energy Use Intensity (EUI)

Domestic buildings - All dwellings should achieve an Energy Use 
Intensity (EUI) of no more than 35 kWh/m2GIA/yr.

Non-domestic buildings - Non-domestic buildings should achieve an 
Energy Use Intensity (EUI) of no more than the following (where 
technically feasible) by building type or nearest equivalent:

• Student or keyworker accommodation, care homes, extra care homes 
– 35 kWh/m2

GIA/yr

• Warehouses and light industrial units – 35 kWh/m2
GIA/yr

• Schools – 65 kWh/m2
GIA/yr

• Offices, Retail, HE Teaching facilities, GP surgeries – 70 kWh/m2
GIA/yr

• Hotels – 160 kWh/m2
GIA/yr



32

Recommended policy D

Net zero carbon new buildings: On-site renewable energy 
generation

New buildings should contribute to the significant increase in 
renewable energy generation required between now and 2050.

The most robust way to deliver the overall objective of a balance 
between total energy use and renewable energy generation for new 
buildings at a system level is to seek to achieve this balance at the 
site level.

This would also have the advantage of generating ‘free’ electricity 
close to its point of use, helping to deliver significant energy cost 
savings for residents and building users.

Policy option 2  |  Summary of potential targets and wording  |  Renewable energy generation

Roof design can be optimised to maximise energy output from photovoltaics. A useful indicator of 
this is expressed in kWh generated per m2 of building footprint (kWh/m2

fp)

A key component of a net zero carbon building is  achieving an energy balance – the amount 
of renewable energy generated in a year matches the energy used by the building in a year. 

The amount of renewable 
energy generated in a year 
matches should match or 
exceed the EUI

Energy balance

North South 

Asymmetric pitch roof 
with a majority south 
facing roof

North South 

Pitch roof with a south 
facing roof

East West 

Pitch roof with a 
majority east/west 
facing roof

North South

Flat roof with an angled 
south PV array

East West 

Flat roof with a east/west 
concertina PV array

Flat Roof

Pitched Roof

100
kWh/m2fp

120
kWh/m2

fp

70
kWh/m2

fp

160
kWh/m2fp

160
kWh/m2

fp

260
kWh/m2

fp

North South 

Monopitch roof with a 
majority south facing 
roof

Monopitch Roof

Potential policy wording for Policy Option 2

Policy D  |  Renewable energy generation

Renewable energy should be generated on-site for all new 
developments. 

As a minimum, the amount of energy generated in a year must be:

• at least 80 kWh/m2
building footprint per annum* for all building types 

• at least 120 kWh/m2
building footprint per annum* for industrial buildings

(measured in per square meter of building footprint) 

The amount of energy generated in a year should match or exceed the 
predicted annual energy demand of the building, i.e. Renewable energy 
generation (kWh/m2/yr) = or > EUI (kWh/m2/yr).

When this is not technically possible and suitably justified, the applicant 
should fund renewable energy generation (equivalent to the shortfall) 
elsewhere in the borough.
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Recommended policy E

Net zero carbon new buildings: Assured energy 
performance

In order for the Net Zero Carbon buildings policy to be effective, it is 
important that new buildings deliver their intended performance. 
Unfortunately, the actual energy performance of buildings often fails 
to meet the design standard. This difference is commonly referred to 
as ‘the Performance Gap’. The Zero Carbon Hub concluded in their 
Evidence Review Report in 2014 that a compliance process focused 
on design rather than as built performance is a key contributor to the 
performance gap.

Excellent design and detailing need to be matched by high quality 
construction and commissioning in order for the ‘performance gap’ 
between the design and actual in-use energy to be reduced. This can 
be achieved by energy performance construction quality assurance 
schemes such as the Passivhaus standard or the AECB Building 
standards.

Policy option 2  |  Summary of potential targets and wording  |  Delivering performance

Good examples of insulation installed on site, showing methods to eliminate gaps (wedging and 
overfilling). Left: Goldsmith street © Etude, Right: © Green building store. 

B C D E

158 180 203 195

EPC bands

EPC data compared with measured energy consumption of 420 homes. There is little correlation and only 
marginal improvement on average energy consumption per EPC rating which demonstrates the existence 
of a performance gap between intended and actual energy performance.

Potential policy wording for Policy Option 2

Policy B  |  Low carbon heat

• All developments (domestic and non-domestic) must demonstrate 
and commit to the use of an assured performance method in order to 
ensure that the buildings' operational energy performance will meet 
the design intentions. 

• All developments should monitor their total energy use and 
renewable energy generation and submit the annual figures to the 
LPA for the first 5 years of operation.
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Recommended policy F

Net zero carbon new buildings: Offsetting (as last resort)

The Climate Change Committee is clear: offsetting must have a very 
limited and defined role if we are to achieve Net Zero by 2050. Its 
role in the Local Plan as part of the Net zero carbon new buildings 
suite of policies should therefore be limited to a mechanism which 
enables buildings which cannot technically achieve Net Zero Carbon 
on site to be ‘deemed compliant’ with planning policy. 

Our recommendation is to limit the role and scope of the offset 
mechanism to a ‘renewable energy offset’ with the offset price could 
be expressed in £/kWh instead of £/tCO2. This would make it 
independent from carbon factor changes.

Policy option 2  |  Summary of potential targets and wording  |  Energy offsetting (as last resort)

Reduced 
operational 
energy 
consumption

Achieve a Space Heating Demand and an Energy Use 
Intensity (EUI) lower than the levels required in the 
Local Plan (e.g. 15 kWh/m2

GIA/yr and 35 kWh/m2
GIA/yr

respectively for domestic buildings)

Low carbon 
energy supply

No gas connection or fossil fuel use on site (or 
connection to heat networks using fossil fuels)

On-site renewable 
energy generation 

Achieve a minimum electricity generation intensity 
compliant with the requirement in the local plan (e.g.
> 80-120kWh/m2

building footprint/yr)

Net Zero energy 
balance

Annual balance of zero for the whole development 
showing predicted energy use and renewable energy 
generation on-site. (offset role)

Potential offset price 
(based on the energy 

balance shortfall)

List of requirements an application would have to meet before being allowed to use offsetting as a 
planning compliance mechanism. It is proposed to restrict the offset mechanism to fund ‘missing’ PVs

Our recommendation is that the offset contribution is used to fund PV systems in the borough. The main 
reason for this is that the shortfall it is trying to compensate is a renewable energy generation shortfall. It 
is therefore clearer is funds are used for this purpose. It would also facilitate simplicity, transparency and 
accountability, which can be challenging when offset contributions are used for many different purposes.
Therefore, the offset price should be set at a level which enables the Council to find, manage, fund and 
deliver these PV systems off-site. Based on the current average price and performance of a PV system, a 
floor price of £1.25/kWh could be used. If a 20% project management fee was added, this would lead to 
an offset price of £1.5/kWh.

£1.5
/kWh

Potential policy wording for Policy Option 2

Policy D  |  Offsetting

Offsetting will only be accepted as a means to achieving planning policy 
compliance a last resort if the building is compliant with all other Net 
Zero carbon buildings policies and in particular if the following conditions 
have been met:

The proposed building must not use fossil fuels on-site.

It must have a level of space heating demand and energy use intensity 
(EUI) compliant with levels set in the Local Plan.

On-site renewable energy generation (e.g. through PVs) has been 
maximised and achieves at least 80 kWh/m2building footprint for all 
building types (and 120 kWh/m2building footprint for industrial 
buildings).

In these circumstances, the applicant should establish the shortfall in 
renewable energy generation to enable the annual renewable energy 
generation to match the Energy Use Intensity in kWh. The applicant 
should pay into the Council’s offset fund a sum of money to cover the 
purchasing and installation of a PV renewable energy system elsewhere 
in the borough, which is able to generate a similar amount of energy.  
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3.0

Methodology, typologies and specs for 
energy and cost modelling



36

Energy and cost analysis have been undertaken for four domestic 
typologies representing typical archetypes found in the London. Part L 
2021 compliance calculations and predictive energy modelling have 
been carried out investigating a series of building fabric, heating 
system and PV scenarios.

Energy and cost modelling analysis   |  Domestic buildings  |  Methodology

Fabric and Ventilation

Business as usual*

Good practice

Ultra-low energy

Heating system

Gas boiler

Direct electric

Heat pump

Better heat pump

Solar PVs

No

PV Max

The 24 scenarios modelled in SAP are based on different permutations of the above parameters 
* The ‘Business as usual’ scenarios is meant to represent the type of fabric and ventilation 
specifications that most applicants in London would consider ‘standard’.

Climate: GB0001a - London (Central)
Building type: Dwelling
15.8 kWh/m †́a
TFA  2753 m †́ (Direct entry)
Heat Loss Form Factor 1.31

Terrace house

95 sqm

This building represents 
the generic Terrace house 
typology 

Mid-Rise

5 storeys

3,200 sqm

This building represents 
the generic Mid-rise 
block of flats typology 

Low-Rise

3/4 storeys

641 sqm

This building represents 
the generic Low-rise block 
of flats typology 

High-Rise

15 storeys

15,500 sqm

This building represents 
the generic High-rise 
block of flats typology 



37

Mid rise block of flats  |  Fabric & Ventilation

1
Business as Usual*

2
Good Practice 

3
Ultra Low Energy

Description This scenario represents the type of energy 
efficiency performance most applicants are 
used to deliver.

This scenario represents the type of energy 
efficiency performance most applicants are 
used to deliver.

This scenario represents the type of energy 
efficiency performance most applicants are 
used to deliver.

Floor U-Value (W/m2K) 0.13 0.10 0.08

External wall U-Value (W/m2K) 0.18 0.15 0.13

Roof U-Value  (W/m2K) 0.15 0.12 0.10

Soffit U-Value (W/m2K) N/A N/A N/A

Windows
U-value (W/m2K)
Windows g-value

1.40 
0.4

1.20
0.5

0.80
0.5

External doors (W/m2K) N/A N/A N/A

Thermal bridging (W/m2K) Good practice
(e.g. y-value ≃ 0.1 W/m2K)

Better practice
(e.g. y-value ≃ 0.07 W/m2K)

Best practice
(e.g. y-value ≃ 0.04 W/m2K)

Air Permeability (m3/m2/hr) 3 3 <1

Ventilation system and design Good quality MVHR 
Long ducts to outside

High quality MVHR 
Long ducts to outside

High quality MVHR 
Short ducts to outside

MVHR heat recovery efficiency 85% 90% 90%

MVHR specific fan power 0.8 W/I/s (SAP)
1.75 W/I/s (PHPP)

0.7 W/I/s (SAP)
1.25 W/I/s (PHPP)

0.6 W/I/s (SAP)
0.85 W/I/s (PHPP)

*  The term ‘Business as Usual’ Business as usual’ scenarios is meant to represent the type of fabric and ventilation specifications that most applicants in London would consider ‘standard’ for a mid-rise 
block of flats. For consistency it has not been changed compared with the initial 2019 study. We think that this approach is acceptable as ‘Business as usual’ has not changed significantly in terms of fabric 
and ventilation specifications 

This table summarises the different energy efficiency assumptions modelled based on the three different fabric and ventilation scenarios. 
The SAP Calculations assume a 5 story building.

Climate: GB0001a - London (Central)
Building type: Dwelling
15.8 kWh/m †́a
TFA  2753 m †́ (Direct entry)
Heat Loss Form Factor 1.31

🆕 New input for SAP 10.2 
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A
Gas boiler

B
Direct electric

C
Communal heat pump

D
Ambient loop heat pump/
Individual heat pump 

Description Communal gas boiler supplying 
heat interface units in all flats

Direct electric and individual 
DHW tank

Communal air source heat pump 
supplying heat interface units in 
all flats

(1) communal air source heat 
pump OR ground loop 
supplying individual heat 
pumps through an ambient 
loop, or

(2) individual air source heat 
pump system with DHW tank

Communal heating distribution
and Distribution Loss Factor (DLF) 

Flow and return temperature 
70○C/50○C .
Assumed DLF = 1.5

N/A Flow and return temperature 
60○C/40○C .
Assumed DLF = 1.5

Ambient loop or N/A
Assumed DLF = 1.0 or N/A

Heating emitters LTHW radiators fed by HIU Direct electric panel radiators LTHW radiators fed by HIU LTHW radiators fed by individual 
heat pump or warm air

Hot water system HIU provides instantaneous hot 
water

80L hot water store with an  
immersion heater in each 
residential unit 

HIU provides instantaneous hot 
water

An 80L hot water store in each 
unit

Heating and hot water seasonal 
efficiency

93% 100% 190% space heating
210% water heating
Blended efficiencies for SAP models 
1/2/3: 200% /201% / 204%

330% space heating
280% water heating
Blended efficiencies for SAP models 
1/2/3: 304% / 300% /293%

Showers 🆕 2 showers – 8 l/min each 2 showers – 8 l/min each 2 showers – 8 l/min each 2 showers – 8 l/min each

Waste Water Heat Recovery No WWHR assumed No WWHR assumed No WWHR assumed No WWHR assumed 

Internal lighting 30 light bulbs @ 5W and 95lW 30 light bulbs @ 5W and 95lW 30 light bulbs @ 5W and 95lW 30 light bulbs @ 5W and 95lW

This table summarises the different heating system assumptions modelled based on the four different scenarios. 🆕 New input for SAP 10.2 

Mid rise block of flats  |  Building services

Climate: GB0001a - London (Central)
Building type: Dwelling
15.8 kWh/m †́a
TFA  2753 m †́ (Direct entry)
Heat Loss Form Factor 1.31
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No PV Max PV

Description This assumed no PVs at all on the roof or any 
of the elevation

This assumes a clear effort to design the roof 
in order to maximise the area of PVs.

Photovoltaic Panels (kWp) 0 55

Assumed area (Panel area) N/A 250m2

Tilt N/A 10° (Horizontal)

Shading N/A Average/unknown

Battery capacity (kWh) 🆕 N/A N/A

This table summarises the different sizes of PV system assumed. 🆕 New input for SAP 10.2 

Mid rise block of flats  |  Photovoltaics (PVs)

Climate: GB0001a - London (Central)
Building type: Dwelling
15.8 kWh/m †́a
TFA  2753 m †́ (Direct entry)
Heat Loss Form Factor 1.31



40

5.0

Energy modelling analysis for Policy option 2 
(Absolute energy targets using predictive 
energy modelling)
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5.1

Predictive energy analysis for residential buildings
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Predictive Modelling Results

Energy modelling using PHPP software was undertaken to estimate 
the total energy consumption for the different residential typologies. 
The range of results are shown in the table to the right.

Terrace House 

Space heating demand -

The profile of results for the Terrace house were reasonable for the 
size and scale of the houses. It is expected that the Terrace house 
would have the highest energy use per floor area (GIA) relative to the 
other typologies. It also has  the widest range from the best to worst 
cases.

Energy Use Intensity -

The Terrace house has the widest range of all the typologies from the 
best to worst cases. The benefit of introducing a heat pump case is 
clearest with this typology, reducing the EUI by 49% in the business-
as-usual case and 43% for the ultra-low energy scenario. 

High-rise apartment building

Space heating demand –

The profile of results for the High-rise were reasonable for the size 
and scale of the building. The High-rise use the lowest range of space 
heating demand per floor area (GIA) relative to the other typologies. 
The degree of improvement between the building fabric scenarios is 
also relatively narrow. 

Energy Use Intensity -

As alluded to, the variance between the different fabric and heating 
systems is marginal for the High-rise. The significant reductions can 
be attributed to the better heat pump (ambient loop system). 

z

Predictive energy modelling analysis for Policy option 2  |  Domestic buildings  |  Summary of findings

Space Heating 
Demand

Energy Use Intensity

Terrace House
38 down to 14 

kWh/m²/yr
73 down to 25 

kWh/m²/yr

Low-rise 
apartment building

35 down to 12 
kWh/m²/yr

71 down to 23 
kWh/m²/yr

Mid-rise apartment 
building

28 down to 10 
kWh/m²/yr

55 down to 26 
kWh/m²/yr

High-rise 
apartment building

24 down to 10 
kWh/m²/yr

45 to 20 kWh/m²/yr

Space heating demand and energy use intensity result ranges for each residential typology
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5.1.1

Predictive energy analysis analysis for terrace house
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Terrace House  |  Predictive energy modelling (Space heating demand and EUI)

The space heating demand for the Terrace houses modelled varies 
from 38 (worst) down to 14 kWh/m²/yr (best). The improvement 
between the Business-as-usual and Good practice cases are relatively 
marginal in comparison to the space heating demand achieved in the 
Ultra-low energy case. The benefit of MVHR and best practice fabric 
specifications are clearly showing.

The Energy Use Intensity (EUI) of the building covers all energy uses: 
space heating, domestic hot water, ventilation, lighting, equipment 
(cooking etc.) and appliances. The table shows a graduation of 
improvement as both the building fabric and heating systems 
become progressively more efficient. The estimated EUIs range from 
73 (worst) down to 25 kWh/m²/yr (best).

As with the space heating demand, the difference between the Good 
practice and the Ultra-low energy is reflected in the EUI results. The 
cases which generate the ideal compound result for both metrics is 
the Ultra-low energy building fabric with the individual heat pump 
scenarios. The introduction of heat pumps yields significantly lower 
EUIs due to better heating efficiencies and lower flow temperature 
requirements.

BestWorst

Energy use intensity

Space heating demand

BestWorst
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Terrace House  |  Predictive energy modelling results comparison across all cases

Scenario Bench
mark

1A 1B 1C 1D 2A 2B 2C 2D 3A 3B 3C 3D

Other energy uses 73 - - - - - - - - - - - -

Catering - - - - - - - - - - - -

Equipment 11 11 11 11 11 11 11 11 11 11 11 11

Lifts - - - - - - - - - - - -

External lighting - - - - - - - - - - - -

Lighting 1 1 1 1 1 1 1 1 1 1 1 1

Auxiliary (fans & pumps) 5 5 5 5 4 4 4 4 3 3 3 3

Cooling 2  2  2  2  2  2  2  2  2  2  2  2  

Domestic hot water 15 12 5 4 15 12 5 4 15 12 5 4

Space heating 39 35 14 11 34 30 12 10 16 13 6 5 

Business as usual Fabric & Ventilation Good practice Fabric & Ventilation Best practice Fabric & Ventilation 
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73

65

37
34

67

59

34 31

47

41

27 25

Proposed policy limit 
of 35 kWh/m2/yr

73
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Terrace house  |  SHD + EUI + Compliance with Part L 2021

Would not pass 
building regulations 

Part L 2021

Metrics combined

To be completed once Part L results are 
available.



47

5.1.2

Predictive energy analysis for low-rise block of flats
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Low-rise apartment building |  Predictive energy modelling (Space heating demand and EUI)

The space heating demand for the Low-rise apartment building 
modelled varies from 35 (worst) down to 12 kWh/m²/yr (best). The 
improvement between the business-as-usual and good practice cases 
are relatively marginal in comparison to the space heating demand 
achieved in the ultra-low energy case. The benefit of MVHR and best 
practice fabric specifications are clearly showing.

The Energy Use Intensity (EUI) of the building covers all energy uses: 
space heating, domestic hot water, ventilation, lighting, equipment 
(cooking, lift etc.) and appliances. The table shows a graduation of 
improvement as both the building fabric and heating systems 
become progressively more efficient. The estimated EUIs range from 
71 (worst) down to 23 kWh/m²/yr (best).

As with the space heating demand, the difference between the good 
practice and the ultra-low energy is reflected in the EUI results. The 
cases which generate the ideal compound result for both metrics is 
the Ultra-low energy building fabric with the communal heat pump 
and ambient loop heat pump systems. The introduction of ambient 
loop heat pump system yields significantly lower EUIs due to better 
heating efficiencies, lower flow temperature requirements and less 
distribution losses when compared to the communal units.

BestWorst

Energy use intensity

Space heating demand

BestWorst
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Proposed policy limit 
of 35 kWh/m2/yr

Low-rise apartment building  |  Predictive energy modelling results comparison across all cases

Scenario Bench
mark

1A 1B 1C 1D 2A 2B 2C 2D 3A 3B 3C 3D

Other energy uses 73 - - - - - - - - - - - -

Catering - - - - - - - - - - - -

Equipment 11 11 11 11 11 11 11 11 11 11 11 11

Lifts - - - - - - - - - - - -

External lighting - - - - - - - - - - - -

Lighting 1 1 1 1 1 1 1 1 1 1 1 1

Auxiliary (fans & pumps) 4 3 4 4 3 2 3 3 3 2 3 3 

Cooling - - - - - - - - - - - -

Domestic hot water 16 12 8 4 16 12 8 4 16 12 8 4

Space heating 39 35 19 11 33 28 16 9 17 12 9 4 

71

61

73

43

31

65

54

39

48

37
31

28
23

Business as usual Fabric & Ventilation Good practice Fabric & Ventilation Best practice Fabric & Ventilation 
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Low-rise apartment building  |  SHD + EUI + Compliance with Part L 2021

Would not pass 
building regulations 

Part L 2021

Metrics combined

This table shows how the space heating 
demand and EUI results for the combination 
of scenarios would perform in the context of 
Policy Option 1. 

• The Ultra-low energy and gas boiler case is 
the only case which achieves the lowest 
space heating demand but would be non-
compliant with building regulations Part L 
2021. Which encourages the use of other 
heating systems available that do not use 
gas.

• The Ultra-low energy and direct electric as 
well as the Good practice and heat pump 
pair appear to both comply with Part L, 
however, do not achieve the proposed EUI 
requirement.

• This suggests that Policy Option 2 is 
comparably a more relaxed approach 
which could potentially favour cases that 
do not offer the most energy efficient 
design solution.
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5.1.3

Predictive energy analysis for mid-rise block of flatsClimate: GB0001a - London (Central)
Building type: Dwelling
15.8 kWh/m †́a
TFA  2753 m †́ (Direct entry)
Heat Loss Form Factor 1.31
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Mid-rise apartment building |  Predictive energy modelling (Space heating demand and EUI)

The space heating demand for the Mid-rise apartment building 
modelled varies from 28 (worst) down to 10 kWh/m²/yr (best). The 
improvement between the business-as-usual and good practice cases 
are relatively marginal in comparison to the space heating demand 
achieved in the ultra-low energy case. The benefit of MVHR and best 
practice fabric specifications are clearly showing.

The Energy Use Intensity (EUI) of the building covers all energy uses: 
space heating, domestic hot water, ventilation, lighting, equipment 
(cooking, lift etc.) and appliances. The table shows a graduation of 
improvement as both the building fabric and heating systems 
become progressively more efficient. The estimated EUIs range from 
55 (worst) down to 26 kWh/m²/yr (best).

As with the space heating demand, the difference between the good 
practice and the ultra-low energy is reflected in the EUI results. The 
cases which generate the ideal compound result for both metrics is 
the ultra-low energy building fabric with the communal heat pump 
and ambient loop heat pump systems. The introduction of ambient 
loop heat pump system yields significantly lower EUIs due to better 
heating efficiencies, lower flow temperature requirements and less 
distribution losses when compared to the communal units.

BestWorst

Energy use intensity

Space heating demand

BestWorst

Climate: GB0001a - London (Central)
Building type: Dwelling
15.8 kWh/m †́a
TFA  2753 m †́ (Direct entry)
Heat Loss Form Factor 1.31
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Scenario Bench
mark

1A 1B 1C 1D 2A 2B 2C 2D 3A 3B 3C 3D

Other energy uses 73 - - - - - - - - - - - -

Catering - - - - - - - - - - - -

Equipment 13 13 13 12 13 13 12 12 14 13 13 12

Lifts - - - - - - - - - - - -

External lighting - - - - - - - - - - - -

Lighting 1 1 1 1 1 1 1 1 1 1 1 1

Auxiliary (fans & pumps) 4 3 4 4 3 3 3 3 3 2 3 3

Cooling 1 1 1 1 1 1 1 1 1 1 1 1

Domestic hot water 11 15 6 6 11 15 6 6 11 15 6 6

Space heating 24 20 14 8 19 16 12 7 14 8 9 4

Medium-rise apartment building  |  Predictive energy modelling results comparison across all cases

Business as usual Fabric & Ventilation Good practice Fabric & Ventilation Best practice Fabric & Ventilation 

Climate: GB0001a - London (Central)
Building type: Dwelling
15.8 kWh/m †́a
TFA  2753 m †́ (Direct entry)
Heat Loss Form Factor 1.31
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Proposed policy limit 
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Mid-rise apartment building  |  SHD + EUI + Compliance with Part L 2021

Would not pass 
building regulations 

Part L 2021

Metrics combined

This table shows how the space heating 
demand and EUI results for the combination 
of scenarios would perform in the context of 
Policy Option 1. 

• The Ultra-low energy and gas boiler case is 
the only case which achieves the lowest 
space heating demand but would be non-
compliant with building regulations Part L 
2021. Which encourages the use of other 
heating systems available that do not use 
gas.

• The Ultra-low energy and direct electric as 
well as the Good practice and heat pump 
pair appear to both comply with Part L, 
however, do not achieve the proposed EUI 
requirement.

• This suggests that Policy Option 2 is 
comparably a more relaxed approach 
which could potentially favour cases that 
do not offer the most energy efficient 
design solution.

Climate: GB0001a - London (Central)
Building type: Dwelling
15.8 kWh/m †́a
TFA  2753 m †́ (Direct entry)
Heat Loss Form Factor 1.31
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5.1.4

Predictive energy analysis for high-rise block of flats
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High-rise apartment building |  Predictive energy modelling (Space heating demand and EUI)

The space heating demand for the High-rise apartment building 
modelled varies from 24 (worst) down to 10 kWh/m²/yr (best). The 
improvement between the business-as-usual and good practice cases 
are relatively marginal in comparison to the space heating demand 
achieved in the ultra-low energy case. The benefit of MVHR and best 
practice fabric specifications are clearly showing.

The Energy Use Intensity (EUI) of the building covers all energy uses: 
space heating, domestic hot water, ventilation, lighting, equipment 
(cooking, lift etc.) and appliances. The table shows a graduation of 
improvement as both the building fabric and heating systems 
become progressively more efficient. The estimated EUIs range from 
45 (worst) down to 20 kWh/m²/yr (best).

As with the space heating demand, the difference between the good 
practice and the ultra-low energy is reflected in the EUI results. The 
cases which generate the ideal compound result for both metrics is 
the ultra-low energy building fabric with the communal heat pump 
and ambient loop heat pump systems. The introduction of ambient 
loop heat pump system yields significantly lower EUIs due to better 
heating efficiencies, lower flow temperature requirements and less 
distribution losses when compared to the communal units.

BestWorst

Energy use intensity

Space heating demand

BestWorst
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High-rise apartment building  |  Predictive energy modelling results comparison across all cases

Scenario Bench
mark

1A 1B 1C 1D 2A 2B 2C 2D 3A 3B 3C 3D

Other energy uses 73 - - - - - - - - - - - -

Catering - - - - - - - - - - - -

Equipment 10 10 10 10 10 10 10 10 10 10 10 10

Lifts - - - - - - - - - - - -

External lighting - - - - - - - - - - - -

Lighting 1 1 1 1 1 1 1 1 1 1 1 1 

Auxiliary (fans & pumps) 3 3 3 3 3 2 3 3 2 2 2 2

Cooling 1 1 1 1 1 1 1 1 1 1 1 1 

Domestic hot water 12 12 6 4 12 12 6 4 12 12 6 4

Space heating 19 16 9 5 15 13 8 4 11 6 6 2 

73

45
42

30

24

41
39

28

36 32

25
22

20

Business as usual Fabric & Ventilation Good practice Fabric & Ventilation Best practice Fabric & Ventilation 

Proposed policy limit 
of 35 kWh/m2/yr
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Thigh-rise block of flats  |  SHD + EUI + Compliance with Part L 2021

Would not pass 
building regulations 

Part L 2021

Metrics combined

To be completed once Part L results are 
available.
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5.2

Predictive energy analysis for non-domestic buildings
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Space heating demand 

Modelling space heating demand consistently recognises the benefits 
of improved fabric and ventilation specifications.

Setting a target of 15kWh/m²/yr would preclude business as usual 
type specifications and is attainable with realistic improvements for all 
building types tested.

Estimated EUI

The EUI results vary with the different non-domestic archetypes, and 
different targets are proposed for each.

Using the EUI proposed targets precludes gas boilers (except in the 
school ultra-low energy case) and encourages improved fabric and 
ventilation specs in some building types, but not all.

Using both SHD and EUI targets focuses compliance on improved 
specifications and away from fossil fuels

Predictive energy modelling analysis for Policy option 2  |  Non-domestic buildings  |  Summary of findings

Label

Compliant with both 
proposed targets

Compliant with proposed 
EUI  target only

Is this page too busy? 
It is hard to provide a 
summary without 
showing all the 
results!

Compliant with space heating 
demand target
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5.2.1

Predictive energy analysis for office building
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Office building  |  Predictive energy modelling (Space heating demand and EUI) 

Space heating demand varies from 23 (worst) down to 4 kWh/m²/yr
(best). The benefit of better fabric and MVHR is clearly showing.

The estimated EUIs range from 104 (worst) down to 66 kWh/m²/yr
(best). The benefit of heat pumps is clear.

All results appear logical

LETI design guidance recommends space heating demand of < 15 
kWh/m²/yr and an EUI of < 55 kWh/m²/yr for offices.

BestWorst

Energy use intensity

Space heating demand

BestWorst

‘Heat pump’ relates to a system with standard flow temperatures and 
‘better heat pump’ one that operates with an ambient loop
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Office building  |  Predictive energy modelling results comparison across all cases

Scenario Bench
mark

1A 1B 1C 1D 2A 2B 2C 2D 3A 3B 3C 3D

Other energy uses 

120

- - - - - - - - - - - -

Catering - - - - - - - - - - - -

Servers/IT hub 10 10 18 10 10 10 10 10 10 10 10 10 

Equipment 15 15 15 15 15 15 15 15 15 15 15 15 

Lifts 4 4 4 4 4 4 4 4 4 4 4 4 

External lighting 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4

Lighting 11 11 11 11 10 10 10 10 9 9 9 9 

Auxiliary (fans & pumps) 26 26 26 26 21 21 21 21 19 19 19 19 

Cooling 3 3 3 3 4 4 4 4 4 4 4 4 

Domestic hot water 3 2 2 2 3 2 2 2 3 2 2 2 

Space heating 31 11 15 10 16 6 8 5 6 2 3 2 

104

82
87

81 83

72 74 72 71
66 67 66

Business as usual Fabric & Ventilation Good practice Fabric & Ventilation Best practice Fabric & Ventilation 
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Office building  |  SHD + EUI + Compliance with Part L 2021

Would not pass 
building regulations 

Part L 2021

Metrics combined

The chart shows the EUIs obtained from the predictive modelling 
results combined with Part L 2021 compliance. 

One of the scenarios tested have failed to meet Part L and it 
correlates with the highest predicted EUIs.

Potential SHD and EUI targets are introduced in the next section of 
the report.
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5.2.2

Predictive energy analysis for school
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Primary school building  |  Predictive energy modelling (Space heating demand and EUI) 

Space heating demand varies from 37 (worst) down to 4 kWh/m²/yr
(best). The benefit of better fabric and MVHR is clearly showing.

The estimated EUIs range from 96 (worst) down to 57 kWh/m²/yr
(best). The benefit of heat pumps is clear, but it is diluted by the fact 
that DHW is provided by direct electric.

All results appear logical

LETI design guidance recommends space heating demand of < 15 
kWh/m²/yr and an EUI of < 65 kWh/m²/yr for schools.

BestWorst

Energy use intensity

Space heating demand

BestWorst

‘Heat pump’ relates to a system with standard flow temperatures and 
‘better heat pump’ one that operates with an ambient loop

EUIs for district heating 
DH1 and DH2 scenarios 
still to be added – not 
yet calculated
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Primary school building  |  Predictive energy modelling results comparison across all cases

Scenario Bench
mark

1A 1B 1C 1D 2A 2B 2C 2D 3A 3B 3C 3D

Other energy uses 

100

- - - - - - - - - - - -

Catering 5 5 5 5 5 5 5 5 5 5 5 5 

Equipment 18 18 18 18 18 18 18 18 18 18 18 18 

Lifts 4 4 4 4 4 4 4 4 4 4 4 4 

External lighting 1 1 1 1 1 1 1 1 1 1 1 1 

Lighting 9 9 9 9 8 8 8 8 7 7 7 7 

Auxiliary (fans & pumps) 2 2 2 2 7 7 7 7 4 4 4 4 

Cooling - - - - - - - - - - - -

Domestic hot water 17 17 17 17 17 17 17 17 17 17 17 17

Space heating 41 37 10 9 13 12 3 3 5 4 1 1 

96
92

65 64

72 71

62 62 60 60
57 57

Business as usual Fabric & Ventilation Good practice Fabric & Ventilation Best practice Fabric & Ventilation 
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Metrics combined

The chart shows the EUIs obtained from the predictive modelling 
results combined with Part L 2021 compliance. None of the scenarios 
tested have failed to meet Part L, therefore the compliance checks 
does not exclude any of the options that have been tested.

Potential SHD and EUI targets are introduced in the next section of 
the report.

Primary school building  | EUI + Compliance with Part L 2021

Would not pass 
building regulations 

Part L 2021
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5.2.3

Predictive energy analysis for industrial building
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Industrial building  |  Predictive energy modelling (Space heating demand and EUI) 

According to the predictive energy modelling undertaken, space 
heating demand varies from 17 (worst) down to 10 kWh/m²/yr (best). 
The “Good practice” and “Ultra-low energy” fabrics comply with the 
LETI space heating demand target of 15 kWh/m²/yr. The results are 
quite ‘narrow’, however the benefit of better fabric and MVHR is 
clearly shown as you move towards better fabric performance.

The estimated EUIs range from 50 (worst) down to 27 kWh/m²/yr
(best) for a light operation industrial unit. Fabric seems to have a 
greater impact on the Gas boiler scenarios due to the higher heating 
energy consumption, as results vary from 50 down to 36 kWh/m²/yr. 
There is a limited difference in the calculated EUI for the electric 
heating scenarios. The benefit of heat pumps is clear. 

All results appear logical.

BestWorst

Energy use intensity

Space heating demand

BestWorst
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Industrial building  |  Predictive energy modelling results comparison across all cases

Scenario Bench
mark

1A 1B 1C 1D 2A 2B 2C 2D 3A 3B 3C 3D

Other energy uses 

80

- - - - - - - - - - - -

Catering - - - - - - - - - - - -

Equipment 6.4 6.4 6.4 6.4 6.4 6.4 6.4 6.4 6.4 6.4 6.4 6.4

Lifts 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8

External lighting 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Lighting 7.4 7.4 7.4 7.4 6.7 6.7 6.7 6.7 6.5 6.5 6.5 6.5

Auxiliary (fans & pumps) 9.9 9.9 9.9 9.9 9.7 9.7 9.7 9.7 8.5 8.5 8.5 8.5

Cooling 0.5 0.5 0.7 0.5 0.6 0.6 0.8 0.6 0.7 0.7 0.9 0.7

Domestic hot water 1.5 1.5 1.5 0.5 1.5 1.5 1.5 0.5 1.5 1.5 1.5 0.5

Space heating 23.0 6.9 7.3 6.2 14.8 4.4 4.7 4.0 11.2 3.4 3.6 3.1

Business as usual Fabric & Ventilation Good practice Fabric & Ventilation Best practice Fabric & Ventilation 

50

34 34 32

41

30 31 29

36

28 28 27
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Industrial building  |  SHD + EUI + Compliance with Part L 2021

Would not pass 
building regulations 

Part L 2021

Metrics combined

Part L 2021 relative compliance metric has 
been overlayed with the absolute energy use 
intensity results from the predictive energy 
modelling undertaken. 

Scenarios with the dotted blue box indicate 
that they comply with the EUI target, but not 
SHD, therefore not complying with Policy 
Option 2. 

It is clear that Policy Option 2 incentivises the 
implementation of more stringent measures, 
as only six out of the twelve scenarios would 
comply, thus incentivising better performing 
buildings. On the other hand, Part L would 
allow ten out of the twelve scenarios to pass 
Building Regulations, one of which has a Gas 
boiler. 
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5.2.4

Predictive energy analysis for hotel
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Hotel building  |  Predictive energy modelling (Space heating demand and EUI) 

Space heating demand varies from 30 (worst) down to 15 kWh/m²/yr
(best). The benefit of better fabric and ventilation is clearly showing

The estimated EUIs range from 233 (worst) down to 142 kWh/m²/yr
(best). The benefit of heat pumps is clear.

All results appear logical, but the ‘poor’ heat pump’ results should 
probably sit in column B

BestWorst

Energy use intensity

Space heating demand

BestWorst
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Hotel building  |  Predictive energy modelling results comparison across all cases

Scenario Bench
mark

1A 1B 1C 1D 2A 2B 2C 2D 3A 3B 3C 3D

Other energy uses 340 - - - - - - - - - - - -

Catering 71 71 71 71 71 71 71 71 71 71 71 71 

Equipment 10 10 10 10 10 10 10 10 10 10 10 10 

Lifts 5 5 5 5 5 5 5 5 5 5 5 5 

External lighting 0 0 0 0 0 0 0 0 0 0 0 0 

Lighting 12 12 12 12 11 11 11 11 10 10 10 10 

Auxiliary (fans & pumps) 28 28 28 28 23 23 23 23 17 17 17 17 

Cooling 1 1 1 1 1 1 1 1 1 1 1 1 

Domestic hot water 74 23 32 23 74 23 32 23 74 23 32 23 

Space heating 31 7 13 7 25 6 11 5 16 4 7 3 

Business as usual Fabric & Ventilation Good practice Fabric & Ventilation Best practice Fabric & Ventilation 
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Hotel  |  EUI + Compliance with Part L 2021

Would not pass 
building regulations 

Part L 2021

Metrics combined

The chart shows the EUIs obtained from the predictive modelling 
results combined with Part L 2021 compliance. 

Four of the scenarios tested have failed to meet Part L, but these 
do not exactly correlate with the highest predicted EUIs.

Potential SHD and EUI targets are introduced in the next section of 
the report.
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6.0

Cost modelling
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Costing approach

The uplift costs associated with each specification option were 
estimated based on Currie & Brown’s cost datasets for energy 
efficiency and low carbon technologies which incorporate information 
from market prices, specific market testing and first principles cost 
planning by their specialist quantity surveyors. 

The costs are based on Q4 2022 prices and reflect a London cost 
base inclusive of overheads, profit and preliminaries.

Costs were developed for each affected element to identify the 
variance in price between the baseline and the enhanced 
specifications. Those elements that are not materially affected by the 
energy efficiency / low carbon technology options, e.g., substructure, 
roof coverings, kitchen and bathrooms, etc, were not costed in detail. 
Instead, these costs were incorporated within the ‘balance of 
construction’ cost estimated by reference to a typical whole building 
construction cost per m2 for the building type in question. This whole 
building cost was then adjusted for each option based on the 
variance in the elements costed in detail to determine the overall 
percentage impact on construction costs.

Inflation 

Overall cost inflation in London between Q2 2019 (first Towards Net 
Zero Carbon study) and Q4 2022 (this update) is c.12% based on 
published tender price indices (…….) which also reflect Currie & 
Brown’s experience of average tender returns over this period.

Inflation is driven by a wide range of factors, predominantly materials 
pricing, but also wage inflation and reflects a combination of supply 
shortages, exchange rates, and wider inflation across the UK and 
global economy. Materials pricing indices show more significant 
inflation for some products notably aggregates (over 60%) and 
insulation (30%).  We have therefore applied element specific inflation 
rates accordingly as follows: flat roofs (25%), heating and heat 
distribution (25%), windows (30%).

Cost methodology and impact of inflation since 2019 cost assessment

Inflation projection to 2025

Some products, notably photovoltaics, are experiencing more 
significant short-term cost ‘spikes’ due to short term stock availability. 
However, we do not believe these elevated rates will be sustained 
beyond the short term (6-9 months) and so have excluded from this 
analysis on the basis that they will not be in place when new policies 
are implemented. 

Future projection

Notwithstanding the currently high levels of economic instability and 
associated uncertainties in economic forecasting, some indicative 
levels of future inflation are shown below suggesting that it is likely 
that overall construction cost inflation in years 2023-25 will be under 
5% per year.  This industry average figure masks a reasonable degree 
of variability in demand for different sectors with strong activity in the 
public sector from a backlog of public projects currently in 
procurement and a weakening in demand in the commercial 
(particularly office) market.
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Terrace house  |  Capital costs

In comparison to a Part L 2021 notional specification all of the 
modelled options show an increased cost.  This is in part due to their 
higher fabric performance and also the use of MVHR systems.  The 
ultra-low fabric standard with gas is c.6% more expensive than the 
notional specification.  Heat pump based solutions range from an 
additional 2.6% to 8.2% depending on energy efficiency level and 
heat pump efficiency.



82

Low-rise block of flats  |  Capital costs
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Climate: GB0001a - London (Central)
Building type: Dwelling
15.8 kWh/m †́a
TFA  2753 m †́ (Direct entry)
Heat Loss Form Factor 1.31

Mid-rise block of flats  |  Capital costs
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High-rise block of flats  |  Capital costs

In comparison to the building regulations compliant option (Ultra-low 
energy and gas boiler) the highest cost ultra-low energy and better 
heat pump solution is only a further 2% more expensive.  Direct 
electric options or those with BAU efficiency and a heat pump show a 
cost saving relative to the compliant option.
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Office building  |  Capital costs

In comparison to the building regulations compliant option (Good 
practice with gas boiler) the ultra-low energy and heat pump solutions 
are less than 4% more expensive with the ultra-low energy and heat 
pump option increasing base costs by 2%.  
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Industrial building  |  Capital costs

In comparison to the building regulations compliant option (Ultra-low 
energy with gas boiler) the ultra-low energy and better heat pump 
solutions are less than 1% more expensive.  
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Primary school  |  Capital costs

In comparison to the building regulations compliant option (Good 
practice with direct electric heating and hot water) the ultra-low 
energy and heat pump solutions are less than 5% more expensive.

Major contributors to the cost uplift are the ground source heat pump 
(better heat pump option) and the enhanced glazing and fabric 
specifications (ultra-low energy options).  However, the combination 
of ultra-low energy and better heat pump solutions is only slightly 
more expensive than BAU and better heat pump solution because the 
significantly reduced heating load for the more energy efficient 
building reduces the cost of the building services. 
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Hotel |  Capital costs

In comparison to the building regulations compliant option (Good 
practice with Gas boiler) the cost of lower carbon solutions range 
from a small cost saving for the least energy efficient option to a small 
cost increase for the most energy efficient option with a high quality 
heat pump.  

Cost uplift for the most energy efficient options are split relatively 
evenly between fabric and services enhancements.
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Capital cost commentary on heat networks

Cost benchmarks have not been created for heat network scenarios.  
This is because of the very wide range of variables that can affect 
costs as both the network and building level.  

Variables include whether the network is existing or new, the heat 
density in the area, the distance from the generation source, whether 
additional capacity is required to enable a connection, ground 
conditions, etc.  Further the business model applied can affect the 
portion of a connection cost recovered via different means.  For 
example, that between capital connection cost (and whether this 
extends to the HIU within a building or just to a plate heat exchanger) 
the unit rate for heat supply and the availability charge.  

Typically connection to a heat network will enable some avoided 
costs and space take at the building level, however there will still be a 
need for heat circulation infrastructure, pumps and controls and also 
for heat exchangers meaning, therefore the level of cost saving 
relative to a ‘standard’ gas boiler based connection could be quite 
modest.  
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7.0

Offsetting
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Renewable policy 
target

Addressing the current issues with carbon offsetting

The status quo with the current carbon offsetting system is not an 
option. If Policy Option 1 is selected, it should still seek to address 
the issues summarised on the previous page:

• Reducing carbon emissions on site should be the priority, 
minimising the role of offsetting. A set of ambitious (but 
deliverable) % improvement targets to be achieved on site should 
be achieved for each typology.

• Carbon offsetting should not only cover regulated emissions: 
unregulated emissions should be covered too.

• Carbon offsetting should not be the cheapest way to reduce 
carbon emissions: its price should be at least as high as the cost of 
installing PVs on the building. That would encourage applicants to 
do this instead of doing less and pay into the offset fund.

• The carbon offset price should be set at a level which enables each 
London borough to save carbon elsewhere on a 1:1 basis, 
administer the carbon offset fund, and ensure that all other good 
practice principles on carbon offsetting are complied with (e.g. 
additionality).

Offsetting and Policy option 2  |  How energy offsetting could work

1
Option A

Set the EUI requirement at 
the right level to minimise 
energy use and require PVs to 
match the EUI

These levels should be 
specific to each typology, e.g:

• 35 kWh/m2GIA for domestic
• 70 kWh/m2GIA for offices
• 70 kWh/m2GIA for schools
• 35 kWh/m2GIA for industrial 

buildings
• 160 kWh/m2GIA for hotels

2
Work out the difference 
between the energy used by 

the development and how 
much renewable energy it will 
generate

Any shortfall of renewable 
energy generation will lead to 
an energy offset payment 

Energy 
(kWh)

Recommended 
energy offset

Energy 
use

Renewable 
energy 

generation

EUI policy target

Option B

Set a renewable energy 
generation requirement at the 
right level to maximise 
renewable energy generation

These levels should be 
specific to each typology, e.g:

• 100 kWh/m2fp for domestic
• 50 kWh/m2fp for offices
• 80 kWh/m2fp for schools
• 150 kWh/m2fp for industrial 

buildings
• 50 kWh/m2fp for hotels

Recommended 
energy offset

Renewable 
energy 

generation

Work out the difference 
between the target and the 

actual renewable energy 
generation

Any shortfall of renewable 
energy generation will lead to 
an energy offset payment 
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Funding additional PVs

Our recommendation is that the offset contribution is used to fund PV 
systems in the borough, as a shortfall in renewable energy generation 
is likely to be common on new and dense developments in London.

Using a reasonable cost rate for a high output PV system with micro-
inverters and applying a 20% additional rate for administering and 
managing the PV funding process, would give a carbon offset price of 
£275-625/t CO2 depending on which carbon factor is used for 
electricity (respectively 136gCO2/kWh and 60gCO2/kWh.

In order to avoid variations due to carbon factors, an energy offset 
price can be set at £1.15/kWh (also including a 20% additional rate).

Funding retrofit

The cost of retrofit is notoriously variable and difficult to quantify. 
Estimating how much carbon has been saved by the retrofit in reality 
is also challenging to assess. However, based on an indicative cost of 
£20,000/retrofit, and an indicative carbon saving of £2tCO2/yr, the 
carbon offsetting cost should be £480/tCO2/yr, including a 20% 
additional rate for administration and management. This is broadly 
consistent with the carbon offset price based on new and additional 
PV installations. 

Offsetting and Policy option 2  |  Recommendations for the energy offset price

If the carbon offset price is to incentive more PVs on-site, it should be set at more 
than £330/t CO2 assuming an electricity carbon factor of 136 gCO2/kWh (Part L 
2021). This number is expected to increase to £750/t CO2 with an electricity carbon 
factor of 60 gCO2/kWh (more representative of the average electricity carbon 
content over the lifetime of the PV system). Both carbon offset prices include a 20% 
administration and management fee and assume a 25 year lifetime for PVs.

£1.15
/kWh/yr


