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EXECUTIVE SUMMARY
Basingstoke and Deane District Council declared a Climate Emergency in July 2019, which included
a number of ambitious targets across a range of sectors, in addition to a several similar declarations
from a number of town and parish councils. The council’s declaration is supported by a Climate
Change and Air Quality Strategy (2021) which identifies the importance of setting ambitious planning
policy requirements to shape new development in the borough. As part of the Local Plan Update, the
Council would like to introduce new measures and policies that contribute to reducing carbon
emissions in the borough.
WSP was appointed in December 2020 to undertake a climate change study to provide a robust
evidence base to underpin planning policies relating to energy standards for new developments,
sustainable construction requirements, and low carbon and renewable energy generation
developments. In addition, the creation and management of a voluntary sustainable accreditation
scheme for developments is also explored in this study.
Topic 1: Establishing the Baseline Scenario
A techno-economic model has been developed for Basingstoke and Deane to calculate its emissions
trajectory out to 2040, creating a baseline and a number of scenarios based on technical interventions
across a range of sectors and different policies for new development’s energy standards.
A business as usual scenario results in 676 ktCO2 in year 2040, from a baseline of 983 ktCO2 in 2020,
thereby failing to meet the borough’s decarbonisation targets. When the technical interventions across
all sectors, including those highlighted in the council’s Zero Carbon Action Plan were included in the
modelling, this reduced emissions to 251 ktCO2 in 2040.
If new development was built to Building Regulations standards, taking into account how they will
change over time, annual emissions would increase by 9.1KtCO2 in 2040. However, this could be
reduced if higher energy efficiency standards were required or removed altogether if the council
required all new development to be net zero carbon. Reducing carbon emissions from new
development therefore has an important role in addressing the climate emergency.
A brief research into the primary climate change impacts that are likely to impact Basingstoke and
Deane was carried out, showing how increased temperatures and rainfall will have a range of
economic and social impacts that justifies ambitious mitigation actions.
Topic 2: ‘Energy Standards for New Developments’
A review of the policy framework was conducted to establish the ability for local planning authorities
to set higher energy standards than those set out in national policy, and examined a number of
relevant Local Plans which have already established net-zero requirements for new developments.
This includes analysis of the Planning and Energy Act (2008), Deregulation Act (2015), the
Government’s response to the Future Homes Standard Consultation (January 2021) and the Planning
Practice Guidance.
Although the legal situation remains uncertain, the Government’s response to the Future Homes
Standard Consultation (in January 2021) indicates that they intend to retain LPAs’ powers to set local
energy efficiency standards for new homes. There is currently uncertainty about whether there will
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be limits to the requirements that councils can set, however it is recognised that some councils have
already adopted net zero carbon policies.
Technical analysis was carried out in order to identify appropriate energy standards that would achieve
net zero for new developments, as per the council’s objective. A definition of net zero was defined in
terms of operational energy, and modelling was carried out for three new-build typologies (a residential
building, an office building and a school). The pathways to achieve net zero follow the energy hierarchy
(be ‘lean’ through the use of energy efficiency measures in the fabric and systems, be ‘green’ with
renewable energy on site, and be ‘seen’ through off-site measures including off-site renewable energy
generation and offset payments), and have different options based on relevant industry energy
standards, such as LETI or PassivHaus.
The results showed a significant reduction in operational energy demand for the range of
developments modelled from implementing more ambitious energy efficiency standards than the
proposed Future Homes Standard. However, even when 40% of the roof is covered in PV, offsite
measures are still required to reach net zero carbon in all scenarios.
A high-level additional capital cost estimate was carried out for each of the scenarios in order to
compare the potential impact higher energy standards may have on property prices and housing
supply.
Figure 1 - High-level extra cost estimates for each scenario developed
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This identified that it would cost approximately £5,000 extra per dwelling to construct homes in line
with the anticipated Future Homes Standard in 2025 (compared to the current Building Regulations).
To reach net zero carbon on a house built to this energy efficiency standard (with rooftop PVs and
an offset payment) would cost an a further £6,000 (£11,000 total cost increase).
To reach net zero carbon with the LETI fabric efficiency standard would cost £9,500 more than the
Building Regulations 2025 baseline, and Passivhaus would cost an extra £13,500. It is recognised

Climate Change Study
Project No.: 70076572
Basingstoke and Deane Council

CONFIDENTIAL | WSP
november 2021
2

that costs will decrease over the Plan period as the technologies improve, but that it will be
important to viability test any policy approach.
In light of the above, the report identifies that it is achievable for new residential development to
reach operational net zero carbon with a carbon offset payment. It recommends that new housing
should be built to the LETI energy efficiency standard. By requiring an energy efficiency standard
that exceeds Building Regulations this embeds the fabric-first approach as part of Basingstoke and
Deane’s planning process and minimises the impact of new housing on the borough’s emissions.
This would be in accordance with the energy hierarchy and align with best practice set out by RIBA
in response to UK’s legislation of net zero, which provide an ambitious framework against which to
assess climate change outcomes of new developments and whose metrics are consistent with other
similar frameworks, such as UKGBC or LETI.
Although the council could consider requiring all new development to meet Passivhaus standards,
reducing the amount of carbon that needs to be offset through offsite measures, the additional cost
required for this is likely to be unviable. In addition, Passivhaus construction in the UK is still at a
very low scale, which suggests it would not be appropriate to require it as standard for all new
development.
In relation to non-residential uses, a similar high-level additional capital cost estimate was carried out
for each of the scenarios. This will allow for comparisons across scenarios and will help understand
the potential impact higher energy standards may have on the cost of non-domestic buildings.
Figure 2 - High-level extra cost estimates for each scenario developed (office)
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Figure 3 - High-level extra cost estimates for each scenario developed (school)
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The additional cost for Part L 2020 with a heat pump, in relation to Part L 2013, has been identified
as £435,000 for the office (4,400 m2) and £1,107,000 (9,300 m2). To reach net zero carbon and meet
the RIBA 2030 target of 55 kWh/m2/year, the LETI standard would need to be used, resulting in an
additional cost of £583,000 over Part L 2013 for the office (or £148,000 more than the Part L 2020
scenario) and £1,440,000 for the school (or £333,000 more than the Part L 2020 scenario). As this
relies on technologies that are not as massively deployed as incumbent technology, it is recognised
that costs will decrease over the Plan period, though it should be considered to viability test any policy
approach.
The study finds that onsite measures are only able to reduce energy consumption so much, resulting
in the need for off-site measures to offset a large share of the residual carbon emissions and achieve
the net zero operational carbon goal. This makes achieving net zero carbon in these building types
relatively more expensive than residential.
In light of the above, the report identifies that it is achievable for new residential development to reach
operational net zero carbon with a carbon offset payment, though at a higher relative cost than the
residential scenarios. To meet net zero operational targets and the RIBA 2030 targets, new
development should be built to the LETI energy efficiency standard. However, it is noted that the LETI
standard only delivers slightly better results than the Part L 2021 heat pump option.
Topic 3: ‘Sustainable Design Principles’
Further to energy standards, a review was carried out of what additional requirements could be set as
part of the Local Plan Update to cover wider areas of sustainability beyond energy including water
usage, waste and materials. A review of sustainability standards was carried out, and BREEAM
Assessments were found to perform well against other alternative standards.
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The BREEAM standards were analysed alongside a number of case studies where local authorities
have already introduced BREEAM standards as part of their local plans. This resulted in the BREEAM
‘Excellent’ rating to be recommended for new non-domestic developments, and for the same rating to
be encouraged for domestic refurbishments. For domestic developments, the usage of the Home
Quality Mark (HQM) can be encouraged, however national policy does not allow it to be set as a
requirement.
Local authorities usually consider the type of development, its size and other factors in setting
BREEAM standards. For example, it is typical that BREEAM Excellent is only required for
developments of a certain scale (e.g. 500 or 1000 homes).
Topic 4: ‘Renewable Energy Capacity Analysis’
A review of the existing renewable energy generation in the borough was conducted and found that a
significant amount of solar PV has been installed in Basingstoke and Deane, with 7.8 MW of domestic
rooftop installations and 28 MW of operational ground-mounted systems, and a 50 MW development
in the planning process. Battery storage is also growing both alongside PV installations and as a
stand-alone technology, with 1 MW currently operational and more than 21 MW under development.
On the other hand, no wind farm projects are thought to be operational or proposed. There is currently
a small amount of anaerobic digestion plants (three sites), micro CHP (19 kW) and energy for waste
(one site).
A GIS analysis was carried out to identify suitable areas for the development of large-scale solar and
wind. The methodology included a comprehensive assessment of land types to restrict any that are
not deemed suitable for the development of such projects, and the resultant opportunities have been
mapped. The findings suggest that a large amount of land could be available for the development of
solar and wind, with 21,418 ha and 5,141 ha identified as suitable, respectively, however any proposal
would need to be subject to a detailed assessment of the individual site. Calculations on the energy
yield and carbon emission savings for the development of solar and wind in 5% and 10% of the
identified areas, respectively, have been subsequently carried out.
It is recommended that the council’s Local Plan Update provides a supportive policy framework for
renewable energy, including supporting community-led projects.
Topic 5: ‘Sustainable Development Accreditation Scheme’
The Council intends to introduce a voluntary accreditation scheme to promote developments that
choose to go beyond Building Regulations while the Local Plan Update has not been introduced.
Policy analysis was carried out to scope out potential implementation mechanisms for such a
scheme, with a recommendation to make specific reference in the scheme guidance to Policy EM10,
The energy standards that would underpin such a scheme have been put together could cover a
wide range of areas:
▪
▪
▪
▪
▪
▪

Fabric Energy Efficiency
Carbon Emissions
Energy Use Intensity (regulated and unregulated)
Renewable/Low Carbon Energy
Future proofing (Introducing flexibility, lowering peak energy demand and creating an
integrated energy management system)
Smart Controls and metering
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▪

Construction Quality

The proposed scheme consists of for ratings or levels i.e. Bronze, Silver, Gold and Platinum. A
summary of the key requirements per rating is shown in the image below:

Figure 4 - Summary diagram of the scheme's ratings
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BACKGROUND AND CONTEXT
The Basingstoke and Deane Council is currently in the process of updating their Adopted Local Plan
(ALP), in line with national policy and guidance. The Council’s current 2011-2029 ALP was adopted
in May 2016 and, while it already includes policies aimed at shaping development and addressing
climate change, the Local Plan Update (LPU) presents a key opportunity to implement a number of
new measures to reduce emissions in the borough.
This follows the Council’s Climate Emergency declaration in July 2019, which includes many
ambitious targets across a range of sectors, in addition to a several similar declarations from a number
of town and parish councils. In response, the council is assessing the ways in which these targets
could be met.
WSP previously supported Basingstoke and Deane’s Council in producing a Zero Carbon Action Plan
(2020-2030) in June 2020 in response to the actions within the Climate Emergency declaration. This
Plan included measures to deliver its commitment to be zero-carbon by 2025 for its own activities, as
well as a number of actions to contribute towards the delivery of their net zero target across the
borough. Amongst those actions, the inclusion of sustainability and net zero requirements in the
revised Local Plan was a key recommendation.
Ahead of the Local Plan Update, which is planned to be implemented from 2024, WSP have been
appointed to support the development of robust and ambitious climate change policies within the Local
Plan and help the council develop its own sustainable development accreditation scheme in the
interim. The work has been split over five key topics, which are summarised below:
▪

Topic 1: ‘Establishing the Baseline Scenario’. This section of the report aims to provide a
succinct but clear understanding of the extent of action required to tackle the climate
emergency and the likely future impacts of climate change.

▪

Topic 2: ‘Energy Standards for New Developments’. This part of the work should provide an
evidence base to support requirements for new domestic and non-domestic developments to
be net zero carbon and identifies the main pathways to achieve it.

▪

Topic 3: ‘Sustainable Design Principles’. This section will explore design approaches that can
be taken to reduce the amount of emissions produced by new developments and improve
wider sustainability principles.

▪

Topic 4: ‘Renewable Energy Capacity Analysis’. A GIS analysis carried out in Basingstoke
and Deane identifies the potential for large-scale solar and wind developments in the Borough.
This is intended to support enhanced renewable energy capacity through the Local Plan.

▪

Topic 5: ‘Sustainable Development Accreditation Scheme’. This section will examine the
planning policy and legislation associated with this accreditation scheme and analyse in detail
how it could be implemented. A tiered approach to the required scheme’s energy standards is
proposed.
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1

TOPIC 1: ESTABLISHING THE BASELINE SCENARIO

1.1

BACKGROUND
The purpose of this part of the work is to clearly, but succinctly, set the context for the climate change
policies that are likely to be introduced as part of the upcoming Basingstoke and Deane’s local plan
update.
While the impacts of climate change are already apparent in the borough, these are likely to increase
in future and a short overview of the main climate change impacts will be carried out. In addition, this
section will build upon the work on carbon emissions modelling which has already been undertaken
in the Climate Change and Air Quality Strategy, which covers the period up to 2030. This work will set
out the current and future emissions baseline for 2040 at a high level, in order to gain insights into
what the scale of remaining emissions will be and the source of those emissions. A number of
scenarios will be developed to understand the impact of new developments on future emissions, for
example by estimating the emissions from new housing.
As such, specific objectives of this section are:
▪

To assess the climate change impacts that are likely to occur in the borough without any further
action. While a certain level of impact will take place regardless as a consequence of past
emissions, understanding these impacts should lead to aggressive action and measures being
adopted. The assessment will include social impacts, such as overheating, thermal discomfort,
health and productivity loss as well as impacts on economic dimensions such as increased
energy bills from increased cooling demand.

▪

To model the current and projected emissions trajectory out to 2040, using a similar scenariobased methodology to the one developed for the Zero Carbon Action Plan project. Starting
from the baseline carbon emissions calculated, a range of high-level interventions in each key
sector (domestic, non-domestic, transport, generation, etc.) will be included to analyse its
impact. The required policies and actions for each intervention will also be briefly discussed.

▪

To include findings from other Sections of this project in the modelling, such as the specific
energy standards suggested in Topic 2 for new domestic and non-domestic developments, the
large-scale renewable energy potential identified in Topic 4 and an estimate of the impact of
introducing a voluntary standard prior to the Local Plan Update, as per Topic 5. This will
provide an insight into the impact of such measures in reducing the borough’s carbon
emissions.

1.2

CLIMATE CHANGE IMPACTS IN THE BOROUGH

1.2.1

INTRODUCTION
The Paris Agreement, adopted in December 2015 aims to limit global warming to well below 2°C and
sets an aspirational target of 1.5°C. The latter is still understood to result in significant environmental
changes, but a 2°C scenario will cause substantially more devastating consequences and should be
avoided at all costs.
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Figure 1-1 - 2100 Warming Projections

To put that into perspective, we are currently on a trajectory towards a 2.7 – 3.1°C temperature
increase globally when considering current policies (see Figure 1-1). Ambitious net zero targets are
necessary to achieve a global 2°C trajectory. Therefore, a robust and aggressive carbon strategy
across all level of government, with a future ready approach is needed to support the Paris Agreement
and help mitigate climate change.
There are likely to be many social, economic and environmental impacts on the UK, and therefore
Basingstoke and Deane, as a result of climate change – many of which we are already starting to see.
These are mostly a direct result of increases in extreme weather events, with the three main concerns
in the UK being increased peak rainfall, rising sea levels, and hotter summers. While rising sea levels
are unlikely to impact the borough in the near future, the effects of hotter summers and increased
peak rainfall could have potentially devastating effects.
Social concerns may include aspects such as overheating, thermal discomfort and productivity loss –
which impact the health and wellbeing of building occupants. On the economic side, concerns may
include issues such as higher energy bills due to increased cooling demand while environmental
concerns may include damage to habitats or other wildlife through flooding.

1.2.2

INCREASE IN PEAK RAINFALL
Peak rainfall levels are predicted to rise 20% by 2050 and 30% by 2085. There already a number of
areas within the borough which lay within flood zones 2 and 3 (see Figure 1-2) – particularly around
the river Loddon to the East and North East of the borough. These hot-spots include commercial
amenities close to Basingstoke town centre such as the bus station and leisure centre, as well as a
number of domestic areas, with Chineham and Sherfield on Loddon at particular risk.
As peak rainfall increases so will flood risk, possibly affecting hundreds of residents in the borough
and having the potential to cause severe disruption to transport and other commercial amenities,
especially where existing buildings haven’t been designed with climate resilience in mind.
Experiencing flooding has been proven to negatively affect the mental health of those concerned, with
over a third suffering from PTSD and over a quarter from anxiety on year post-flood. The damage
caused from flooding is also likely to be expensive, and in many cases irreparable.
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Peak river flood flow is predicted to rise by as much as 20% in the South of England by 2039 against
a 2015 baseline, and approximately 45% in the South East of England by 2080. Berkshire, Hampshire
and Surrey are projected to be at particular risk of increased summer rainfall and are likely to see the
largest increase in frequency of 5 and 10-year events according to a MET Office study undertaken in
20101.
Figure 1-2 - Flood map for planning2

Longer lasting flooding into basements or onto low lying land is also a potential risk, as groundwater
levels rise.
Hotter summers
Hotter summers are also a concern, with summer temperatures projected to rise significantly. In
Basingstoke, over the past 30 summers, there were on average 4 days reaching temperatures above
25°C. If global temperatures rise by 2°C this could increase to 9 days, and 18 days with a 4°C global
rise. The hottest summer day could also reach as high as 36.9C (2°C global increase) or 42.1°C (4°C
global increase) compared to the 34.9°C currently on record. This will likely mean an increase in
deaths and illnesses as a result of very hot weather, in particular in the growing elderly population.
There are a number of issues associated with rising temperatures, most significantly overheating in
buildings. Many buildings within the area will not have been designed to withstand these kinds of
temperatures and may not have been modelled with overheating in mind; domestic buildings in
particular are a significant risk. While ventilation solutions are becoming more commonplace in new
build properties, most existing dwellings rely solely on cross-ventilation from openable windows and
electric fans for cooling. This is not sustainable.
Overheating has been proven to cause a decline in occupant productivity as well as a reduction in
health and wellbeing – 31% of those suffering from overheating reported feeling tired or unwell3. While
commercial buildings are more likely to have mechanical ventilations included in their design and
operation, rising temperatures will mean that these systems need to work longer and harder to keep

1

https://www.ofwat.gov.uk/wp-content/uploads/2015/11/rpt_com_met_rainfall.pdf
https://flood-map-for-planning.service.gov.uk/
3
https://www.wsp.com/en-MY/insights/overheating-in-homes
2
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spaces cool. This increased cooling demand will have a significant economic impact, as energy bills
increase.
Conversely to the increased peak river flows discussed in the previous section, there is also a high
probability that average summer river flows will decrease. This may have a significant impact on water
resource levels as well as river water quality4. Current projects suggest that by the 2050s there could
be substantial water shortages.
In conclusion, climate change is likely to have significant and lasting impacts across the UK and within
the borough, spanning a wide range of topics. While to an extent these can be mitigated against, the
only sustainable way of reducing their impact is to help reduce climate change and global warming by
committing to ambitious net zero carbon targets and reducing greenhouse gas emissions.

1.3

ENERGY AND CARBON MODEL

1.3.1

INTRODUCTION
A techno-economic model for the Basingstoke and Deane local authority was created, drawing on
data and modelling from various sources. The aim of this model was to characterise the region and
understand the total impact of each of the identified goals on it.

1.3.2

METHODOLOGY
Step 1 – Prepare a baseline
An energy and greenhouse-gas emissions baseline was created for the Basingstoke and Deane
borough. When considering the historical energy and GHG emissions associated with the region, the
primary data sources used were:
▪ Sub-national total final energy consumption data.
▪ UK local authority and regional carbon dioxide emissions national statistics: 2005 to 2017.
▪ Government emission conversion factors for greenhouse gas company reporting.
This was projected forward using other data sources, including:
▪ Projections of changes in energy consumption in both domestic and non-domestic sectors.
▪ Green Book supplementary guidance: valuation of energy use and greenhouse gas emissions for
an appraisal (for forecasts for the decarbonisation of electricity).
Using the above data sources, an estimate of the projected GHG emissions associated with energy
consumption in Basingstoke and Deane was generated.
Step 2 – Business-As-Usual (BAU) scenario
To this baseline, the impact of a ‘Business-As-Usual’ scenario was considered, including all the
actions which are likely to be undertaken or have already been confirmed in the region or nationally.
This includes the electrification of transport and the decarbonisation of electricity.

4

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/758983/Climate_change_impacts_and_
adaptation.pdf
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Step 3 – Model interventions
Fourteen separate goals were modelled to understand the potential for each on carbon emissions
reduction across different sectors. These goals are based on the findings of the Zero Carbon Action
Plan report, our understanding of existing future government policy and WSP’s experience in the field.
This will also help in providing a picture of how relevant emissions from new developments will be in
2040.
Step 4 – Model scenarios
Three scenarios were developed, based on a differing level of ambition with regards to energy
standards for new developments (set out in Section 2) and the uptake of the voluntary sustainable
development accreditation scheme (set out in Section 5).

1.3.3

BUSINESS AS USUAL (BAU)
After the baseline and targets were established the next step was to consider where policies, plans
and trends would take the borough, if no other action was taken. This was defined as the BusinessAs-Usual Scenario. These actions already represent a significant step change from the way things
have happened in the past and would require continued effort in order to bring to fruition. The main
factors are listed below and explained further in Appendix A:
▪
▪
▪
▪
▪
▪

1.3.4

Decarbonisation of electricity
Minimum energy Efficiency Standards (MEES)
Housing growth
Commercial growth
Electrification of transport
Council decarbonisation

INTERVENTION AREAS
A review of the Zero Carbon Action Plan was carried out to identify the key measures highlighted
across a range of sectors. While the report noted it was uncertain whether these measures were
enough to reach net zero, it is considered a good starting point of the areas where action should be
taken. These should be considered further by the Council in order to reach the target. A summary of
these is provided below:
Table 1-1 – Key areas and measures highlighted in Basingstoke and Deane’s Zero Carbon Action Plan
Sector

Intervention

Buildings and Planning

Reducing emissions in homes, offices and industry.
Sustainability and zero-carbon requirements for new developments
Home energy retrofit through the Minimum Energy Efficiency
Standards, and an additional scheme led by Basingstoke and
Deane.
Support the smart meter roll-out
Commercial energy retrofit scheme developed with the council’s
energy companies and government.
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Sector

Intervention
Reducing emissions associated with manufacturing and process
industries

Travel and Transport

Reducing vehicle emissions, including cars, lorries, buses and
trains.
Support to walking and cycling through the removal of cross-town
routes, the delivery of comprehensive segregated cycle routes,
support for cycling parking infrastructure and the introduction of
‘school streets’.
Introduction of a Mass Rapid Transport (MRT) network to
Basingstoke by 2030,
Introduction of a Park + Ride site for incoming demand from
Reading or Newbury.
Creation of a multimodal interchange at Basginstoke station.
Creation of a network of Mobility Hubs across the district (including
cycle hire schemes, secure parking for bikes, bus stops and EV
charge points, pick-up/drop-off facilities.).
Delivery of a full network of electric charging points across the
borough, including rapid chargers at taxi ranks.
Seek funding to introduce electric buses into the fleet by 2025,
aiming to have 75% of buses electrified by 2030.
Introduction of differential parking charges based on the vehicle’s
emission class by 2022.
Potential introduction of a Workplace Parking Levy to fund public
transport and active travel.
Requirement for all new registered taxis and private hire vehicles to
be zero emissions from 2023.
Establish a freight consolidation centre with last mile deliveries via
electric vehicles or cycle cargo bikes.

Zero Carbon Electricity

Commissioning of a further study to identify the potential for solar
and wind power generation and storage in the borough.
Promotion of community energy schemes.
Preparatory work to ensure electrical infrastructure is future-proofed
and flexible solutions are deployed.

A Thriving Natural Environment

Protection, maintenance and enhancement of natural habitats
through the updated local plan.
Introduction of strong biodiversity net gain principles in the local
plan update.
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Sector

Intervention
Establishment of an authentic community/regional-based offset
programme with local land owners.
Offset in greenhouse gas emissions by locked carbon in woodland,
meadows and hedgerows across the borough.

The approach undertaken for this study was to split the opportunity areas for reducing GHG emissions
under the following headings:
▪ Domestic – There are opportunities related to the energy consumption and generation of
dwellings. This is further split into energy consumption reduction and efficiency, use of
decarbonised sources of energy (primarily electrification, due to current availability of technologies)
and lastly renewable energy generation (primarily rooftop photovoltaics).
▪ Commercial – There are opportunities related to the energy consumption and generation
associated with non-dwellings. This is further split into energy consumption reduction and
efficiency, use of decarbonised sources of energy (primarily electrification, due to current
availability of technologies) and lastly renewable energy generation (primarily rooftop
photovoltaics).
▪ Industrial - There are opportunities related to energy consumption and generation attached to high
energy consumption industries e.g. cement, steel or iron manufacturing. This includes processes
which use high temperatures and therefore may require technologies which are not yet
commercialised, such as hydrogen and carbon capture and storage.
▪ Transport – There are emissions associated with all forms of personal and goods transport. This
was built around the A-S-I concept of avoid, shift and lastly improve. Firstly, opportunities to reduce
the need to travel were considered. Next, where travel is needed it should favour active travel and
low carbon modes of transport. Lastly, each of the transport modes should switch to low carbon
fuel sources, likely to be electrical in the short term, but potentially hydrogen, biofuels or other
technologies further out in time.
▪ Land Use – There are opportunities to reduce GHG emissions by considering large-scale land use
options. The focus here is on low value land and how this can be used for renewable energy
generation. (See Section 4 for further details).

1.3.5

INTERVENTIONS
A range of specific interventions have been included in each sector which will deliver CO2 emission
reductions (and associated benefits). A summary and brief description of these is provided below, and
the full assumptions which underpin these are described in Appendix B.
The interventions provide an indication of the delivery required to reach net zero. The specific level of
ambition for each intervention is to be determined through policy and business cases, and delivered
through a number of actions (e.g. Basingstoke and Deane’s Transport Strategy).
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Table 1-2 – Overview of Interventions included in the modelling
Sector

Intervention

Domestic

Energy Efficiency
Retrofit

Heating System
Retrofit

Solar PV

Commercial

Energy Efficiency

Heating System
Retrofit

Solar PV

Industrial

Energy Efficiency
and Fuel Switching

Description

The installation of a range of energy
efficiency measures (e.g. insulation, double
glazing, smart thermostats) to all applicable
homes.
The retrofit of non-fossil-fuel heating
systems in dwellings (heat pumps
assumed) to decarbonise domestic heating
in line with the CCC’s Sixth Budget report
projections.
The installation of solar photovoltaic
systems on domestic properties, as per
CCC projections for rooftop solar PV.
The installation of a range of energy
efficiency measures, such as building fabric,
building controls, energy management
systems or lighting to all applicable
commercial buildings.
The replacement of fossil fuels (natural gas
and oil) used for heating and hot water
purposes in commercial buildings, as per an
equivalent trajectory to the domestic goal.
The installation of solar photovoltaic
systems on commercial buildings, as per
CCC projections for rooftop solar PV.
The decarbonisation of industrial processes
through electrification, energy efficiency,
hydrogen and carbon capture and storage.

Target (see
Appendix B)
All homes (if
applicable) by the
end of 2040

35,600 homes by the
end of 2040

45.3 MW (~18,100
homes)

All commercial
buildings by 2040.

1620 buildings by
the end of 2040

22.6 MW (~450
buildings)

High-Temperature
Processes: 40% of
CCS, 33% of
hydrogen by the end
of 2041.
Low-Temperature
Processes:
Electrification and
energy efficiency
(15%) by the end of
2041.

Solar PV
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Sector

Intervention

Transport

Avoiding Travel
(Demand
Reduction/Digital
Connectivity)

Mode Shift

Bus and Taxi
Electrification

HGV Electrification

Accelerated EV
Uptake

Land-Use

1.3.6

Renewables

Description

The reduction of travel through the
increased access of goods and services
digitally, as well as increased remote
working across the population.

A shift to lower carbon alternatives and
means of active travel, with a consequent
reduction of private car usage. A target of
35% of trips by car by 2040 and increased
of cycling to 10% of trips has been
assumed.
The electrification of local bus and taxi
fleets, in line with recommendations in
Basingstoke and Deane’s Zero Carbon
Action Plan.
The electrification of HGVs in the context of
Basingstoke and Deane’s borough.
An accelerated trajectory for EV car uptake,
compared to that included in the business
as usual scenario, has been included, in
line with the latest trajectory provided by the
CCC.
The development of large-scale solar and
wind projects in the borough.

Target (see
Appendix B)
25% reduction in
retail and personal
trips by the end of
2040.
35% of people
working from home
50% of the time by
the end of 2040.
Achieved by 2040.

Achieved by 2033

100%
achieved by 2050.
90% of cars by the
2040

As per findings of
Section 4, by the
end of 2041.

RESULTS
Business as Usual and Scenarios
This scenario includes no specific decarbonisation measures beyond those considered as ‘business
as usual’, as explained in Section 1.3.3. New developments (captured in ‘Growth’) are assumed to
follow national regulations, with Part L 2020 (with gas heating) being applied until 2025, and all-electric
developments from 2025 (as per the introduction of the Future Homes Standard).
In addition, a range of interventions across the different sectors are implemented, alongside a range
of scenarios for the different energy standards set out in the Local Plan Update by 2024. New
developments until 2024 are assumed to be built to Part L 2020 (with gas heating). The different
scenarios are explained below:
▪

Scenario 1: A Local Plan Update by 2024 which requires energy standards as per the LETI
scenario (see Topic 2).

Climate Change Study
Project No.: 70076572
Basingstoke and Deane Council

CONFIDENTIAL | WSP
november 2021
16

▪
▪

Scenario 2: Local Plan Update by 2024 (Domestic) and LETI (Commercial) Standards
Scenario 3: Local Plan Update by 2024 (as per Scenario 2) and carbon offsets

The effect of the interventions across the different sectors results can be seen below:
Figure 1-3 - Greenhouse Gas Emission Reduction by Sector in 2040

Figure 1-4 - Cumulative decarbonisation by sector
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Carbon emissions in 2040 amount to only 251.0 ktCO2, equivalent to a 74% reduction in carbon
emissions with respect to 2020, which is not far off from net-zero (taking into account that this is not
a comprehensive analysis, and carbon offsets have not been considered). Cumulatively, emissions
from 2021 to 2040 are 12,092 ktCO2.
The carbon emissions associated with the different scenarios are shown in the graph below.
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Figure 1-5 - Carbon emissions associated with new developments for the different scenarios
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It can be seen that there is a substantial benefit in introducing more stringent standards as part of the
Local Plan Update compared to the BaU scenario, with a 19.1% reduction in the amount of carbon
generated from new development in Scenario 1. In addition, Scenario 2 achieves a further 13.5%
reduction with respect to Scenario 1. However, if a net zero carbon policy was to be introduced, net
emissions from new development would fall to zero.
Cumulatively over the 2021-2040 period, Scenario 1 results in 190 ktCO2 associated with new
developments (a 17.3% reduction with respect to business as usual). This figure for Scenario 2 is 168
ktCO2 (a 27.1% reduction). Scenario 3 shows the potential to eliminate emissions from new
developments if appropriate offsets were put in place in order to comply with a potential net-zero
carbon development mandate.

1.4

CONCLUSIONS
This section sets the context ahead of a more detailed discussion on what policies may be introduced
provides as part of the upcoming Basingstoke and Deane’s local plan update:
▪

An overview of the key climate change impacts that are likely to affect the borough has been
provided, with particularly increased temperatures and rainfall having a range of economic and
social impacts.

▪

A techno-economic model has been developed for Basingstoke and Deane to calculate its
emissions trajectory out to 2040, and interventions and a range of scenarios for new
developments have been produced.
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▪

A lack of action will result in 678 ktCO2 in year 2040, far off the borough’s decarbonisations
targets. The interventions included in the modelling reduce this to 251 ktCO2.

▪

Similarly, ambitious policies for new developments result in reduced emissions with respect to
business-as-usual, with reductions of 19.1% and 33.6%, respectively.

▪

However, without carbon offsets, new developments would still result in a net contribution in
emissions, with11.4 ktCO2 and 9.5 ktCO2 for Scenarios 1 and 2, respectively. These could be
offset with a net zero carbon policy.
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2

TOPIC 2: ENERGY STANDARDS FOR DOMESTIC AND NONDOMESTIC DEVELOPMENTS

2.1

BACKGROUND

2.1.1

AIM
The purpose of this section is to provide an evidence base to demonstrate whether it would be feasible
to require new domestic and non-domestic development to be net zero carbon, and to identify different
pathways by which this could be achieved.

2.1.2

OBJECTIVES
More specific objectives of this section are:

2.2

▪

To review the legal context on what LPAs are currently able to do in terms of setting local
energy performance standards for domestic and non-domestic developments, through a
thorough policy framework analysis.

▪

To define the scope for net zero carbon for Basingstoke and Deane and explore relevant
targets recommended by the UK industry today

▪

To analyse the pathways to net zero carbon for both domestic and non-domestic developments
of different scales (individual building to site-wide development), following the energy hierarchy
(be lean, be clean, be green), through on-site measures. Cost and technical feasibility of the
pathways suggested will also be considered. The analysis will also suggest the type of metric
should be set in targets from the council.

▪

To explore how could a new development offset the residual carbon emissions which cannot
be addressed through on-site measures. The possibility of setting up a carbon fund will be
reviewed.

POLICY FRAMEWORK ANALYSIS
This Section seeks to advise Basingstoke and Deane Borough Council (BDBC) on how they should
develop requirements for new domestic and non-domestic developments to be Net Zero carbon. It
analyses the Policy Framework for setting requirements and reviews approaches already taken by
other Local Planning Authorities. This section outlines the legislative basis for the ability of Local
Planning Authorities (LPAs) to set their own requirements for developments before turning to
Government guidance on Plan Making with these requirements.

2.2.1

PLANNING AND ENERGY ACT 20085
The ability for Local Planning Authorities (LPAs) to set requirements for new buildings that exceed
those set out in Building Regulations is granted by the Planning and Energy Act 2008.
Section 1(1)(c) of the Act permits an LPA in England to include policies in their development plan
documents that impose reasonable requirements for development in their area to comply with energy
efficiency standards that exceed the energy requirements of building regulations.

5

https://www.legislation.gov.uk/ukpga/2008/21/contents
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In this section of the Act, “energy requirements”, in relation to building regulations, means
requirements of building regulations in respect of energy performance or conservation of fuel and
power.

2.2.2

DEREGULATION ACT 20156
The Deregulation Act 2015 was enacted on 25th March 2015. Section 43 of the Act includes an
Amendment to the Planning and Energy Act 2008 to disapply the ability of LPAs to set requirements
for new buildings that exceed those set out in Building Regulations in relation to the construction or
adaptation of buildings to provide dwellings or the carrying out of any work on dwellings.
Section 43 of the Act comes into force on a day to be appointed by the Secretary of State in a
commencement order. To date, Section 43 of the Act has not come into force, which means that LPAs
continue to retain their ability to set requirements for new buildings that exceed those set out in
Building Regulations.

2.2.2.1 Future Homes Standard Consultation October 2019-February 2020
From October 2019-February 2020 the Government consulted on their plans for a Future Homes
Standard. Question 4 of the Consultation asked when, if at all, should the Government commence the
amendment to the Planning and Energy Act 2008 to restrict Local Planning Authorities from setting
higher energy efficiency standards for dwellings.
The Government issued a response to this Consultation in January 20217 and have stated that they
have no plans to amend the Planning and Energy Act 2008 in the immediate future, which means that
LPAs will retain powers to set local energy efficiency standards for new homes.

2.2.3

PLANNING PRACTICE GUIDANCE (PPG)
Under the Section of the Government’s PPG titled ‘Climate change’8, the Government states that LPAs
can set higher energy performance standards than the building regulations in their local plan subject
to a number of specific limitations.

2.2.3.1 Higher Energy Performance Standards
With reference to energy performance standards, the Government state the following in Paragraph
012 (Reference ID: 6-012-20190315):
“Different rules apply to domestic and non-domestic premises. In their development plan
policies, local planning authorities:
▪

Can set energy performance standards for new housing or the adaptation of buildings to
provide dwellings, that are higher than the building regulations, but only up to the equivalent
of Level 4 of the Code for Sustainable Homes.

▪

Are not restricted or limited in setting energy performance standards above the building
regulations for non-housing developments.”

6

https://www.legislation.gov.uk/ukpga/2015/20/contents
https://www.gov.uk/government/consultations/the-future-homes-standard-changes-to-part-l-and-part-f-of-the-building-regulations-fornew-dwellings
8
https://www.gov.uk/guidance/climate-change
7
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The Paragraph goes on to state that:
The Written Ministerial Statement on Plan Making dated 25 March 2015 clarified the use of plan
policies and conditions on energy performance standards for new housing developments. The
statement sets out the government’s expectation that such policies should not be used to set
conditions on planning permissions with requirements above the equivalent of the energy
requirement of Level 4 of the Code for Sustainable Homes (this is approximately 20% above
current Building Regulations across the build mix).
As part of the Government’s response to the Future Homes Standard Consultation in January 2021,
the Government confirmed that a 31% reduction in carbon emissions compared to the current Part L
in Building Regulations 2013 will come into effect in 2022. In addition, it also confirmed that local
authorities will be retain the ability to set higher energy standards, contrary to the initial intention set
out in the consultation. The UK Green Building Council (UKGBC) considers that Local Authorities are
at least able to set the minimum requirement at 31% before the revised Building Regulations come
into force, mirroring the intended 2021 Building Regulations uplift.
It is recognised that the planned improvements to Building Regulations will ‘overtake’ the energy
standards for new housing allowed by the PPG when they come into force in 2022, thereby making
them out of date. It is currently unclear whether or when the PPG will be updated given the
Government’s recent confirmation that Local Planning Authorities will still be able to set local energy
efficiency standards.

2.2.4

CONCLUSION: POLICY FRAMEWORK ANALYSIS
Taking into account the current Policy Framework, it is considered that BDBC has the ability to set
higher Energy Standards for Domestic and Non-Domestic Development in their updated Local Plan,
providing that they take National Policy into account. While the legal situation is not certain, this
conclusion is reinforced by the Government’s response to the Future Homes Consultation.
There is increasing evidence that Local Authorities are adopting and setting policies that require higher
domestic energy efficiency standards than the extant and currently less relevant Written Ministerial
Statement9 and the PPG dictated they should, and even higher than the 31% set out in the response
to the Future Homes Standard Consultation. For example, Reading Borough Council require major
new build domestic to be net zero carbon whilst Oxford City Council are requiring a 40% reduction
compared to Building Regulations 2013 for all new dwellings and net zero carbon from 2030. The
Publication London Plan requires all major development to be net zero carbon and requires an onsite 35% reduction beyond Building Regulations for major development.
The UKGBC Council considers that the national legal context is fast changing. As such, there is also
a risk that there is a reversal in the outcome announced in the Government’s response to the Future
Homes Standard, which may result in a commencement of the amendment to the Planning and Energy
Act 2008. This would restrict BDBC from setting higher energy efficiency standards for dwellings. In
this event BDBC would retain the ability to set higher energy efficiency standards for non-domestic
buildings.

9

https://questions-statements.parliament.uk/written-statements/detail/2015-03-25/HCWS488
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2.3

LOCAL PLANS REVIEW
Having established BDBC’s ability to set higher Energy Standards in their updated Local Plan, this
section reviews approaches taken by other LPAs in their adopted Local Plans in order to inform BDBC
about how they should define Net Zero and frame their own energy requirements.

2.3.1

CASE STUDIES
In terms of progress by LPAs across England to incorporate requirements for new domestic and nondomestic developments to be Net Zero carbon, the Centre for Sustainable Energy and the Town and
Country Planning Association were aware of at least 32 authorities with adopted zero carbon policies
in February 2020, specifically London Boroughs as part of the London Plan policy. In addition, they
were aware of at least 16 authorities in the process of developing zero carbon planning policies and
numerous authorities with policies requiring development to achieve higher emissions reductions that
current building regulations10.
In order to inform BDBC about their approach it is useful to examine some case studies of selected
LPAs. This Section analyses the adopted Local Plans of Reading Borough Council and Oxford City
Council, and the London Plan.

2.3.1.1 Reading Borough Council
Domestic
Reading Borough Council (RBC) adopted their Reading Borough Local Plan in November 201911. The
key policy in relation to energy standards for domestic development is Policy H5: Standards for New
Housing. The relevant parts of the Policy are as follows:
▪

Part c: “All major new-build domestic development should be designed to achieve zero carbon
homes”.

▪

Part d: “All other new build housing will achieve at a minimum a 19% improvement in the
dwelling emission rate over the target emission rate, as defined in the 2013 Building
Regulations”.

The Policy’s supporting text indicates that these policies have been adopted in order to achieve the
targets for tackling the Borough’s contribution to climate change, which are set out in the Council’s
Climate Change Strategy (Reading Means Business on Climate Change 2013-2020)12. The
supporting text makes clear that it will not be possible to achieve the aims of the Climate Change
Strategy without development minimising carbon emissions. This is used as justification for adopting
the zero carbon homes.
For all other housing development, the supporting text states that this should be built to a level
equivalent to the emissions requirement of former Code for Sustainable Homes Level 4, which is a
19% improvement in the dwelling emission rate over the target emission rate, as defined in the 2013
Building Regulations13, and in line with the requirements of the PPG.

10

https://www.cse.org.uk/downloads/file/CSE_TCPA_Future_Homes_Consultation_Response.pdf
https://www.reading.gov.uk/planning/planning-policy/new-local-plan/
12
https://images.reading.gov.uk/2019/12/Climate-Change-Strategy.pdf
13
https://www.gov.uk/government/publications/conservation-of-fuel-and-power-approved-document-l
11
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Non-Domestic
RBC’s key policy in relation to energy standards for non-domestic development is Policy CC2:
Sustainable Design and Construction. The council has not set a specific energy efficiency requirement
but has instead set a requirement to meet BREEAM sustainable construction standards, which include
requirements relating to energy efficiency. Relevant parts of the Policy are as follows:
▪

All major non-domestic developments or conversions to domestic are required to meet the
most up-to-date BREEAM ‘Excellent’ standards, where possible

▪

All minor non-domestic developments or conversions to domestic are required to meet the
most up-to-date BREEAM ‘Very Good’ standard as a minimum

The Policy’s supporting text again refers to RBC’s Climate Change Strategy as the justification for the
Policy. In terms of non-domestic development, the supporting text indicates that Building Research
Establishment Environmental Assessment Method (BREEAM) standards are incorporated to achieve
this. Viability is a concern for the Policy with the supporting text stating that
“For a number of uses, including offices, the requirement to achieve ‘Excellent’ ratings is unlikely to
significantly affect viability. However, some types of development, such as industrial uses, warehouses
and schools might find it more difficult to meet these standards. In these cases, developments must
demonstrate that the standard to be achieved is the highest possible for the development, and at a
minimum meets the BREEAM ‘Very Good’ standard.”

In addition to the Local Plan, RBC adopted a Sustainable Design and Construction Supplementary
Planning Document (SPD) in December 201914. The SPD is a Material Consideration for the purpose
of decision making and explains the planning requirements with regard to energy efficiency in Policy
H5. The SPD states that applicants will need to demonstrate how their proposals comply with the
Policy by submitting an Energy Statement with their application. The Energy Statement demonstrates
how the energy related aspects of the proposed development meets the requirements of local planning
policy and BREEAM energy and emissions standards.
Carbon Offset Measures
Where carbon neutral development for major domestic development cannot be achieved on-site,
RBC’s Sustainable Design and Construction SPD states that the preference is for the development to
achieve a minimum of 35% improvement in regulated emissions over the Target Emissions Rate in
the 2013 Building Regulations, plus a Section 106 contribution of £1,800 per remaining tonne towards
carbon offsetting within the Borough (calculated as £60/ tonne over a 30-year period).
2.3.1.2 Oxford
Oxford City Council (OCC) adopted their Local Plan in June 202015. Section 4 of the plan addresses
Carbon reduction with the City Council committed to a 100% reduction in total carbon dioxide
emissions by 2050 from 1990 levels to limit climate change. The key Policy for Carbon reduction is
Policy RE1: Sustainable design and construction.

14
15

https://images.reading.gov.uk/2019/12/Sustainable-Design-and-Construction-SPD-Adopted-December-19.pdf
https://www.oxford.gov.uk/info/20067/planning_policy/1311/oxford_local_plan_2016-2036
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Domestic
Policy RE1 covers domestic and non-domestic buildings. For domestic buildings, the Policy states
the following:
Planning permission will only be granted for development proposals for new build domestic dwelling
houses or 1,000m2 or more of C2 (including student accommodation), C4 HMO or Sui Generis HMO
floorspace which achieve at least a 40% reduction in carbon emissions from a 2013 Building Regulations
(or future equivalent legislation) compliant base case. This reduction is to be secured through on-site
renewable energy and other low carbon technologies (this would broadly be equivalent to 25% of all
energy used) and / or energy efficiency measures. The requirement will increase from 31 March 2026 to
at least a 50% reduction in carbon emissions. After 31 March 2030 planning permission will only be
granted for development proposals for new build domestic dwelling houses or 1,000m2 or more of C2
(including student accommodation), C4 HMO or Sui Generis HMO floorspace that are Zero Carbon.

Non-Domestic
For non-domestic buildings, Policy RE1 states the following:
Planning permission will only be granted for non-domestic development proposals that meet BREEAM
excellent standard (or recognised equivalent assessment methodology) in addition to the following
reductions in carbon emissions which are also required. Planning permission will only be granted for
development proposals of 1,000m2 or more which achieve at least a 40% reduction in the carbon
emissions compared with a 2013 Building Regulations (or future equivalent legislation) compliant base
case. This reduction is to be secured through on-site renewables and other low carbon technologies and
/ or energy efficiency measures. The requirement will increase from 31 March 2026 to at least a 50%
reduction in carbon emissions.
Policy RE1 also requires an Energy Statement to be submitted alongside applications that demonstrates
compliance with the Policy for new-build domestic developments and new-build non-domestic schemes over
1000m2. The Energy Statement must include details as to how the Policy will be complied with and monitored.

Carbon Offset Measures
OCC’s Local Plan does not include any provisions for carbon offsetting.

2.3.1.3 London
The London Plan16 is the statutory Spatial Development Strategy for Greater London prepared by the
Mayor of London (“the Mayor”) in accordance with the Greater London Authority Act 1999 (as
amended) (“the GLA Act”) and associated regulations. When published in its final form the Plan will
comprise part of the statutory development plan for Greater London.
The new London Plan is at an advanced stage. On 29th January The Secretary of State wrote to the
Mayor confirming that he is content for the Mayor’s new London Plan to be formally published, with
no further changes. In terms of Net Zero carbon, the Publication London Plan17 includes Policy SI 2:
Minimising greenhouse gas emissions.

16
17

https://www.london.gov.uk/what-we-do/planning/london-plan/new-london-plan/what-new-london-plan
https://www.london.gov.uk/sites/default/files/the_publication_london_plan_2020_-_clean_version_0.pdf
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Policy SI 2 states the following:
A. Major development should be net zero-carbon. This means reducing greenhouse gas emissions in
operation and minimising both annual and peak energy demand in accordance with the following
energy hierarchy:
1) be lean: use less energy and manage demand during operation
2) be clean: exploit local energy resources (such as secondary heat) and supply energy
efficiently and cleanly
3) be green: maximise opportunities for renewable energy by producing, storing and using
renewable energy on-site
4) be seen: monitor, verify and report on energy performance.
B. Major development proposals should include a detailed energy strategy to demonstrate how the
zero-carbon target will be met within the framework of the energy hierarchy.
C. A minimum on-site reduction of at least 35 per cent beyond Building Regulations is required for major
development. Domestic development should achieve 10 per cent, and non-domestic development
should achieve 15 per cent through energy efficiency measures. Where it is clearly demonstrated
that the zero-carbon target cannot be fully achieved on-site, any shortfall should be provided, in
agreement with the borough, either:
1) through a cash in lieu contribution to the borough’s carbon offset fund, or
2) off-site provided that an alternative proposal is identified and delivery is certain.
D. Boroughs must establish and administer a carbon offset fund. Offset fund payments must be ringfenced to implement projects that deliver carbon reductions. The operation of offset funds should be
monitored and reported on annually.
E. Major development proposals should calculate and minimise carbon emissions from any other part
of the development, including plant or equipment, that are not covered by Building Regulations, i.e.
unregulated emissions.
F. Development proposals referable to the Mayor should calculate whole life-cycle carbon emissions
through a nationally recognised Whole Life-Cycle Carbon Assessment and demonstrate actions
taken to reduce life-cycle carbon emissions.

Where the Policy refers to net zero-carbon, this is defined in the Glossary as “Activity that causes no
net release of carbon dioxide and other greenhouse gas emissions into the atmosphere”. Building
Regulations refers to Building Regulations 2013 and that if these are updated then the policy threshold
will be reviewed.
The Policy’s supporting text states that guidance on carbon emission factors is available in the Mayor’s
Energy Planning Guidance18 on the use of appropriate emissions factors.
Be Seen
The Policy’s ‘be seen’ requirement requires all major development proposals to monitor and report on
their actual operational energy performance. The Mayor recently consulted on guidance for the ‘be

18

https://www.london.gov.uk/what-we-do/planning/planning-applications-and-decisions/pre-planning-application-meeting-service-0
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seen’ requirement, which ended on 15th January 202119. The document explains the process that
needs to be followed to comply with the post construction monitoring requirement of Publication
London Plan Policy SI 2.
Whole Life-Cycle Carbon (WLC) Assessments
The Publication London Plan Policy SI 2 sets out a requirement for developments to calculate and
reduce WLC emissions, which include both operational (regulated and unregulated), embodied carbon
emissions and any future potential carbon emissions ‘benefits’ (such as recycling of building materials
at end of life). The Mayor recently consulted on guidance for the ‘WLC requirement, which ended on
15th January 202120. The document explains how to prepare a WLC assessment and how and when
to submit it to the GLA.
Carbon Offset Measures
The Policy requires Greater London’s Boroughs to establish and administer their own carbon offset
funds to deliver carbon reductions. Part C of the Policy requires any on-site shortfall against the
zero-carbon target to be provided for by a cash contribution to the relevant Borough or off-site via an
alternative proposal with certain delivery.
The Policy’s supporting text further states that Boroughs should develop a price for offsetting carbon
using either a nationally recognised carbon pricing mechanism or a price based on the cost of
offsetting carbon across the borough. The text also states that a nationally recognised non-traded
price of £95/tonne has been tested as part of the viability assessment for the London Plan which
boroughs may use to collect offset payments.

2.3.2

ANALYSIS
The advantages and disadvantages of each Local Plan’s approach to Net Zero carbon are outlined
in the table below:
Table 2-1 - Advantages and Disadvantages of the analysed local plans

Reading

Advantages

Disadvantages

•

•

Policy CC2 will not ensure that nondomestic development will be Net Zero
carbon.

•

Policy H5 will not ensure that other new
build domestic development (≤10
dwellings) will be Net Zero carbon.

•

Carbon Offset Measures are only set out
in an SPD rather than the Development
Plan. This carries less weight in the
overall Planning Balance.

Policy H5 will ensure that major new build
domestic development (>10 dwellings) will
be Net Zero carbon.

19

https://www.london.gov.uk/what-we-do/planning/implementing-london-plan/london-plan-guidance-and-spgs/be-seen-energy-monitoringguidance
20
https://www.london.gov.uk/what-we-do/planning/implementing-london-plan/london-plan-guidance-and-spgs/whole-life-cycle-carbonassessments-guidance-consultation-draft
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Oxford

London

Advantages

Disadvantages

•

•

Policy RE1 will not ensure that nondomestic development will be Net Zero
carbon.

•

OCC’s Local Plan has no provision for
Carbon Offset measures.

•

Policy SI 2 will not ensure that minor
development will be Net Zero carbon.

Policy RE1 will ensure that new build
domestic development, and 1000m2 or
more of C2, C4 HMO or Sui Generis HMO
floorspace, will be Net Zero carbon from
31 March 2030. This would allow OCC to
achieve a 100% reduction in total carbon
dioxide emissions by 2050 from 1990
levels in line with the Climate Change Act
2008.

•

Policy RE1 includes measures for
compliance and monitoring in the form of
an Energy Statement, which must
accompany applications.

•

Policy SI 2 will ensure that major
development will be Net Zero carbon.

•

Policy SI 2 includes requirements for
Carbon Offset where zero-carbon cannot
be fully achieved on-site, which affords it
full weight in the overall Planning Balance.

•

Policy SI 2 includes measures for
compliance and monitoring in the form of
an energy strategy, which must
accompany applications.

Local Plan Analysis
Taking into account the Local Plans and Table 2-1, the following points emerge which could guide
BDBC’s approach to Net Zero carbon policy making:
▪

Policies should state that development should be Net Zero carbon. Policy wording that
explicitly states Net Zero carbon makes it clear what must be achieved by development in that
plan area and directly links Local Plan Policy to a Local Authority’s Net Zero target. Net Zero
carbon should also be defined in the Plan’s Glossary to remove any ambiguity.

▪

Policies should be linked to a Net Zero target with a clear date for achievement and a
supporting evidence base. Policies that are more ambitious than the Climate Change Act 2008
target of Net Zero by 2050 will need strong justification. To illustrate this point, OCC’s target
of Net Zero by 2050 has guided its decision to only require Net Zero carbon domestic
development from 2030.

▪

Ambitious Policy will target Net Zero for domestic and non-domestic development. However,
only the London Plan attempts to achieve Net Zero carbon for non-domestic development.

▪

Ambitious Policy will target minor development. OCC’s Plan encompasses all new-build C3
domestic development whereas Reading and London do not attempt to achieve Net Zero
carbon for minor development.
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A key factor that will guide Policy development will be viability. The Government’s response to the
Future Homes Standard Consultation notes that an overwhelming percentage of respondents were in
favour of retaining Local Planning Authorities’ flexibility to set standards on the basis that they are best
placed to assess local need and viability. The response noted that stakeholders argued that the role
of Building Regulations was to set minimum standards and that Local Authorities should not be
prevented from going beyond these, in order to meet their climate change objectives.
In view of this requirement, viability assessment will be essential when formulating Net Zero carbon
planning policy in the unique location of BDBC’s plan area. It will not be possible to set the most
ambitious policies for Net Zero carbon if those policies are not realistic and make development
undeliverable. As with other planning policies, drafting of Net Zero carbon policies will need to be
iterative and informed by engagement with developers, landowners, and infrastructure and affordable
housing providers.
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2.4

TECHNICAL ANALYSIS

2.4.1

NET ZERO CARBON DEFINITION, SCOPE AND TARGETS
Net Zero Carbon Definition
A Net-Zero Carbon development removes as much carbon as it emits. This is achieved typically
through a combination of on-site measures and offsets/off-site measures. In other words, Net-Zero
relies on a simple balance calculation. It can include only the operational stage of a development (Net
Zero Operational Carbon) or the Whole life of the development, from construction to end-of-life stage.
Figure 2-1 - System Boundary for net-zero carbon assessment by UKGBC21.

A similar term is the Zero Carbon development where no carbon is emitted by its construction and
operation (e.g. traditional construction methods with natural materials, all-electric development
supplied by 100% renewable energy supplier). This type of development is very difficult, if not
impossible, to achieve today.
There is a series of components contributing positively on negative to the carbon emission balance
for a development, as presented below:
Positive Contributors to carbon emissions balance:
1. Whole Life Embodied Carbon of Buildings and Infrastructure
2. Operational Carbon from Buildings operations and Infrastructure maintenance
3. Transport Carbon
Negative Contributors to carbon emissions balance:
4. Renewable Energy Generation (on-site and/or off-site)
5. Carbon Sequestration (on-site and/or off-site)
6. Carbon offset payments (off-site)
Net Zero Carbon Scope
For the purpose of this assessment, we have focused only on the operational carbon emissions, so
the definition we work towards is a net zero operational carbon development. Figure 2-2 illustrates the

21

https://www.ukgbc.org/wp-content/uploads/2020/09/Building-the-Case-for-Net-Zero_UKGBC.pdf
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elements included in the scope for this assessment, which are operational carbon, renewable energy
and offset carbon payments.
Figure 2-2 - Illustration of Net Zero Operational Carbon scope for the assessment for Basingstoke and Deane
Local Plan Update (LPU)

The net zero operational carbon definition includes the operational carbon emissions related with both
regulated and unregulated energy consumption. More specifically:
▪

Regulated energy is the energy consumption related with the building loads and associated
with fixed installations for space heating, water heating, lighting, fans and pumps. It is possible
to have an impact on it during design stage.

▪

Unregulated energy consumption is the energy consumption related to the users of the building
and is outside of the scope of Building Regulations. For example, it could be energy associated
with appliances, cooking, IT/Small power, lifts, computers, TVs, fridges or washing machines
during the operational phase of the building. It is more challenging to have an impact on it
during design stage, as the users’ behaviour can be a highly unpredictable. However, the
unregulated loads are, however, often as significant as the regulated ones. Therefore, for a
development to be truly net-zero carbon, both types of energy loads need to be included in the
scope.

Figure 2-3 below illustrates what the regulated and unregulated loads of a building could be. It should
be noted that server rooms were not included in the unregulated loads for the energy modelling of
non-domestic buildings.
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Figure 2-3 – Illustration of Regulated and Unregulated loads22

The embodied carbon of the building materials as well as the transport carbon (during construction
and operation of the new development) are out of the scope of this assessment, as the commission
focused entirely on the energy component. However, some general recommendations are provided
as part of Topic 3, which focuses on the wider sustainability implications.
To counterbalance the operational carbon emissions of a new development, we will focus on two
strategies: renewable energy and carbon offset payments.

22
23

▪

Renewable energy generation includes both on-site and off-site generation. On-site
generation could be achieved with rooftop PVs, while off-site generation would be achieved
with a solar farm with ground-mounted PVs. Rooftop PVs have been chosen over other
renewable energy technologies (such as micro wind) to be incorporated in the scope of the
assessment, as the associated implications for their installation tend to be generally simpler.
This means that it is likely that developments will be able to comply with the requirements for
PV installation. On the other hand, renewable energy technologies such as wind turbines don’t
generally suit urban locations due to low average wind speeds, safety and planning
constraints.

▪

Carbon offsets are any activity that compensates for the emission of carbon dioxide (CO2) or
other greenhouse gases (measured in carbon dioxide equivalents [CO2e]) by providing for an
emission reduction elsewhere23. This means that every tonne of CO2 emitted by a development
can be compensated by ensuring there is one tonne less in the atmosphere somewhere else.
As one unit of CO2 has the same climate impact wherever it is emitted, the benefit is the same
wherever it is reduced or avoided too. Carbon offsetting can include supporting sustainable
projects focusing on afforestation, renewable energy, energy efficiency, etc. Achieving netzero carbon emissions through only on-site measures is extremely difficult for a development.

https://www.leti.london/cedg
https://www.britannica.com/technology/carbon-offset
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Therefore, the type of carbon offsetting will be assessed in order to ensure it is viable and
beneficial from a financial, social and environmental perspective. It should be noted that the
principal aim of a new development in Basingstoke and Deane should be to create maximum
benefits for the local residents as well as for the surrounding communities. On the other hand,
the financial, social and environmental benefits of carbon offsetting projects take place off the
site. As explained later in the methodology section, we recommend that the new policies would
try to minimise the contribution of carbon offsetting to the overall net zero carbon balance and
encourage developers to primarily focus on on-site measures (energy efficiency measures and
on-site renewables) which can increase the quality of life on-site and can generally be more
cost-efficient.
Operational Energy Targets
It is considered that the council’s planning policies should be based on a total annual operational
energy target expressed in kWh/m2 per year, as this is the most clear, simple and meaningful metric
for promoting the energy efficiency of the design, without allowing for side benefits such as the
electricity grid’s decarbonisation. It aligns with best practice identified by UK construction bodies.
Operational energy is a measure of how much energy a development takes from the National Grid.
Operational energy is calculated from: the energy required to heat and light the building (regulated
energy) plus the energy required to run the appliances (unregulated energy), minus the amount of onsite renewable energy.
The standards and guidance for net zero carbon developments were reviewed in order to understand
what the operational energy targets are recommended for domestic and non-domestic which are on
the pathway towards net zero carbon. The selected operational energy targets to be followed are the
Royal Institute of British Architects (RIBA) 2030 Challenge targets24, which are set in response to the
legislation of Net Zero by 2050 in the UK. These performance targets form the basis of the 2030
Climate Challenge which the RIBA has developed in consultation with other professional UK
construction bodies. The performance targets align with the future legislative horizon and set out a
challenging but achievable trajectory to realise the significant reductions necessary by 2030 in order
to have a realistic prospect of achieving net zero carbon for the whole UK building stock by 2050.
The RIBA 2030 targets provide an ambitious framework against which to assess climate change
outcomes, according to which domestic developments should reduce their energy consumption
(including regulated and unregulated) to 35 kWh/m2/year, while non-domestic developments should
target 55 kWh/m2/year by 2030. Moreover, the RIBA 2030 Climate Challenge Trajectories (Figure 24) establishes that operational energy demand needs to be reduced by at least 75% before offsetting.
Introducing RIBA 2030 targets before 2025 would be broadly in line with the ‘Satisfactory Trajectory’,
and as such these were considered appropriate targets for the Updated Local Plan. Therefore, we
have used these targets metrics in order to benchmark and assess the results of each scenario we
modelled. This study aims to find a scenario which can reduce energy to the RIBA 2030 targets only
with on-site measures.

24

https://www.architecture.com/-/media/files/Climate-action/RIBA-2030-Climate-Challenge.pdf
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Figure 2-4 - RIBA 2030 Challenge – Operational energy targets metrics for domestic and non-domestic
buildings

The table below presents a summary of how the RIBA 2030 Operational energy targets align with
other best-practice operational energy targets recommended by UK industry today, such as from the
UK Green Building Council (UKGBC)25 and the London Energy Transformation Initiative (LETI26).

25

UKGBC is a charity with over 500 member organisations from the UK building industry advocating for sustainability in
the sector. The UKGBC was launched in 2007 and is part of the World Green Building Council network. Its members
include architects, designers, consultants, public bodies, manufacturers and developers.
26

LETI is a network of over 1000 built environment professionals that advocate for measures in London that align with

zero-carbon pathways. The voluntary group is made up of developers, engineers, housing associations, architects,
planners, academics, sustainability professionals, contractors and facilities managers. They were established to put
together evidence-based recommendations for the new London Environment Strategy and the rewrite of the London Plan.
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Table 2-2 - Recommended operational energy targets
2025 Target, Intermediate
scenario
Operational
Energy
2

(kWh/m /year)

RIBA 2030
Climate
Challenge

UKGBC –
Building the
case for Net
Zero

2030 Target, Stretch scenario

RIBA 2030
Climate
Challenge

UKGBC –
Building the
case for Net
Zero

LETI Climate
Emergency
Design Guide

* incl. regulated
and unregulated
Domestic

<70

<70

<35

<35

<35

<70

<55 for offices,
commercial

(min DEC A
rating Passivhaus
equivalent)
Non-Domestic

<110

<90

(min DEC B
rating)

<55
(min DEC A
rating)

<65 for schools

It should be noted that this assessment has been based on annual operational energy targets (kWh/m2
per year) as suggested by RIBA, LETI and UKGBC targets presented in Table 2-2, instead of annual
operational carbon emissions targets. This poses a challenge to directly compare the performance
with the proposed Future Homes Standard (FHS) which is currently reporting only the reduction of
carbon emissions when compared to a building complying with Part L 2013.
The Need for a Fabric-First Approach
The findings from Currie and Brown also showed that fabric improvements can be more expensive
solutions than the rest of measures, especially in detached houses. However, there are significant
drawbacks to not adopting a fabric-first approach and depending only on technology to move towards
net-zero carbon, such as27:
▪

Expensive Energy Bills – The electricity bills will remain relatively high for the residents as
the energy demand will not be reduced.

▪

Expensive energy infrastructure – Increased demand for energy (when coupled with electric
heating) will place higher peak demand loads on energy infrastructure. The costs of providing
this additional capacity will be partly borne by developers but also by other energy consumers,
thereby increasing overall energy costs.

▪

Slower decarbonisation of the electricity grid – High energy demand will increase the
quantity of low carbon energy generation that is required to decarbonise the electricity grid.
Whilst the installation of PV on each home will help with this process it will not, in isolation,

Currie & Brown and Centre of Sustainable Energy, 2018, ‘Cost of carbon reduction in new buildings’, [online] Available at:
https://www.bathnes.gov.uk/sites/default/files/sitedocuments/Planning-and-Building-Control/PlanningPolicy/LP20162036/cost_of_carbon_reduction_in_new_buildings_report_publication_version.pdf
27
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provide the necessary low carbon energy to heat the homes at periods of peak demand and
when generation levels are low.

2.4.2

▪

Expensive and complicated to improve fabric in the future – The potential to improve
energy efficiency after construction is complete is limited, more expensive and expected to
cause inconvenience to the occupants at the time. The additional costs of improving energy
efficiency in new construction are many times less than achieving the same standards in
retrofit. By contrast, that additional cost of installing photovoltaics after construction is relatively
small in comparison to doing so during the build process.

▪

Energy efficiency is essential for flats – Especially for flats, the limited available PV area
per flat means that adopt higher levels of energy efficiency is necessary for them to meet the
overall reduction target.

METHODOLOGY
Our energy modelling and analyses focused on three building typologies:
▪

Domestic: 2-bedroom semi-detached house for 4 people, 91.5 m2

▪

Office building: 3-storey, mechanically ventilated and cooled office building, 4,358.8 m2

▪

School: 2-storey, naturally ventilated school building, with no cooling provision, 9,318 m2

For each typology, possible pathways towards net zero operational carbon were explored following
a three-step approach:
1.

Efficiency measures for the fabric and systems (Be Lean)

2.

Renewable energy generation on-site (Be Green)

3.

Offsite measures, including off-site renewable energy generation and carbon offset payments
(Be Seen)

Figure 2-5 - Three step approach towards achieving net zero carbon: 1. Energy Efficiency, 2. On-site
renewable energy, 3. Offsite measures
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Efficiency
A series of scenarios for the house, office and school were developed with different fabric efficiencies,
systems, system efficiencies and ventilation strategies aiming to explore how close each of these
scenarios would reach to the RIBA 2030 target. These scenarios focus primarily on reducing the
energy demand of a new development, which is usually the most robust and cost-effective way to
reduce operational carbon emissions. In a summary, these scenarios were structured as below:
▪

Scenario 1: Fabric and system efficiencies as per Part L 2020 with Gas Boiler (Option 2, which
was indicated as the ‘preferred option’ in the FHS consultation)

▪

Scenario 2: Fabric and system efficiencies as per Part L 2020 with Air source heat pumpASHP (Option 2 – preferred by government)

▪

Scenario 3 – Domestic only: Fabric and system efficiencies as per Future Homes StandardFHS, (based on what has been released to date which is the Option 1 of Part L 2020)

▪

Scenario 4 – Fabric and system efficiencies as per LETI (London Energy Transformation
Initiative) Climate Emergency Design Guide with Air source heat pump-ASHP

▪

Scenario 5– Domestic only: Passivhaus equivalent

Scenarios 1 and 2 are based around the proposed improvement in Part L of Building Regulations
which are due to come into force in June 2022. Scenario 3 seeks to model the performance of the
Future Homes Standard, which is the Government’s intended national building standard which would
make new development ‘zero carbon ready’ (which means that they would become zero carbon as
the electricity grid decarbonises) in 2025. Scenarios 4 and 5 seek to model enhanced building
standards.
Table 2-3 below explains in more detail the five scenarios developed for a domestic development,
while Table 2-4 summarises the 3 scenarios developed for the non-domestic development (school
and office). Further details on our modelling assumptions for each scenario can be found in Appendix
C (Table A-1 for domestic scenarios and Table A-2 for non-domestic scenarios).
Table 2-3 - Scenarios towards net zero carbon developed for domestic buildings
Specification /
Scenario

S1 - Part L
2020 with
Gas Boiler

Fabric and Systems
Efficiency scenario
followed

S3 - FHS with
ASHP

S4 - LETI

S5 Passivhaus

Future Homes Standard
consultation for Part L
2020 uplift – Option 2

Future Homes
Standard
consultation for
Part L 2020 uplift
– Option 1

LETI Climate
Emergency
Design Guide

Passivhaus

External Wall- U value
(W/m²K)

0.18

0.15

0.13

Roof-U value (W/m²K)

0.11

0.11

0.10

Floor-U value (W/m²K)

0.13

0.11

0.09

Window U value
(W/m²K)

1.2

0.8

1.0

Regulated
and
Unregulated
energy
consumption
values for a
typical
Passivhaus
considered
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Specification /
Scenario

S1 - Part L
2020 with
Gas Boiler

S2 - Part L
2020 with
ASHP

S3 - FHS with
ASHP

S4 - LETI

0.63

0.57

0.4

Air permeability
(m³/h.m² @ 50Pa)

5

5

2

Ventilation system

Natural Ventilation

Space heating system

Gas boiler;
89.6%
efficiency

Unregulated loads

34 kWh/m2 per year - as per SAP 2012
calculations

S5 Passivhaus

Window g-value

Air-source
heat pump;
A++
efficiency

(data
provided by
Passivhaus
Trust UK)

MVHR
Air-source heat
pump; A++
efficiency

Air-source heat
pump; A++
efficiency

29 kWh/m2 per
year - as per
UKGBC -Stretch
scenario28

Table 2-4 - Scenarios towards net zero carbon developed for non-domestic buildings
Specification /
Scenario

S1 - Part L 2021 with
Gas Boiler

Fabric and Systems
Efficiency scenario
followed

Future Buildings Standard consultation for Part L
2021 uplift – Option 2

LETI Climate Emergency
Design Guide

External Wall- U value
(W/m²K)

0.18

0.15

Roof-U value (W/m²K)

0.15

0.12

Floor-U value (W/m²K)

0.15

0.12

Window U value
(W/m²K)

1.4

1.0

0.29

0.29

0.6

0.6

Air permeability
(m³/h.m² @ 50Pa)

3

1

Ventilation system

Mechanical Ventilation with Heat Recovery (MVHR) –
Plate Heat Exchanger 76% eff.

MVHR – Plate Heat
Exchanger 90% eff.

Window g-value

S2 - Part L 2021 with
ASHP

S3 - LETI

Window Light
Transmittance

28

UKGBC, 2020. Building the Case for Net Zero: A feasibility study into the design, delivery and cost of new Net zero carbon buildings.
Online Available at: https://www.ukgbc.org/wp-content/uploads/2020/09/Building-the-Case-for-Net-Zero_UKGBC.pdf
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Specification /
Scenario

S1 - Part L 2021 with
Gas Boiler

S2 - Part L 2021 with
ASHP

S3 - LETI

Space heating system

Gas boiler; 93%
efficiency

Air-source heat pump;
Heating SCoP 2.8

Air-source heat pump;
Heating SCoP 2.8

Central AHU SFP
(W/l.s)

1.8

Unregulated loads

1.2

Office: 40.9 kWh/m2 per year - as per NCM profiles,
Secondary school: 51 kWh/m2 per year – Hong (2015)29

It should be noted that all heating systems have been modelled as individual systems in each dwelling.
However, in practice, results for the equivalent centralised system aren’t likely to vary significantly.
A high-level cost assessment has also been undertaken to understand the cost implications of each
scenario and how they compare to one another. Regarding the domestic building, our assessment is
aligned with the Future Home Standard Consultation Impact Assessment (IA) report (2019)30 , the
‘The costs and benefits of tighter standards for new buildings’ report by Currie & Brown and AECOM
(2019)31 and the ‘Passivhaus Construction Costs’ report by Passivhaus Trust (2019)32. The
assumptions followed to estimate the high-level extra cost of each energy efficiency scenario are
summarised in Table 2-5 below.
Table 2-5 - Domestic - Assumptions followed for estimating the high-level extra cost for the energy efficiency
measures of each scenario.
Scenario

Assumptions

S1 – Part L 2020 with
Gas Boiler

FHS consultation Option 2 (£4,850 as per FHS) – PVs (£2,929 calculated as
per FHS declared assumptions)

S2 – Part L 2020 with
ASHP

S1 + replacement of gas boiler with ASHP (£2,500 as per Currie & Brown and
AECOM, 2019)

S3 - FHS

FHS consultation Option 1 (£2,560 as per FHS) + replacement of gas boiler
with ASHP (£2,500 as per Currie & Brown and AECOM, 2019)

S4 - LETI

S3 + MVHR unit (£1,390 as per Currie & Brown and AECOM, 2019) + Cost for
higher airtightness (8 £/m2, which is the best practice cost as per Passivhaus
Trust, 2019) + Cost for airtightness testing (20 £/m2, which is the best practice
cost as per Passivhaus Trust, 2019)

29

Sung Min Hong, 2015. Benchmarking the energy performance of the UK non-domestic stock: a schools case study. Online Available at:
https://discovery.ucl.ac.uk/id/eprint/1464471/1/SHONG_Thesis_Final_31Mar15.pdf
30
UK Government, 2019. Future Home Standard Consultation Impact Assessment (IA). Online Available at:
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/836925/REQUEST.pdf
31
Currie & Brown and AECOM, 2019. The costs and benefits of tighter standards for new buildings. Online Available at:
https://www.theccc.org.uk/publication/the-costs-and-benefits-of-tighter-standards-for-new-buildings-currie-brown-and-aecom/
32
Passivhaus Trust, 2019. Passivhaus Construction Costs. Online Available at:
https://passivhaustrust.org.uk/UserFiles/File/research%20papers/Costs/2019.10_Passivhaus%20Construction%20Costs.pdf
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Scenario

Assumptions

S5 - Passivhaus

Best practice total extra cost for Passivhaus (115 £/m2, as per Passivhaus
Trust, 2019) + Average site inspection extra cost for Passivhaus (46.25 £/m 2,
as per Passivhaus Trust, 2019)

It should be noted that not all the details for the Future Homes Standard scenario (S3) have been
released yet. Therefore, its cost is likely to increase if additional efficiency measures (i.e. MVHR units)
are included in the final proposal. In that case, the cost difference between S3-FHS and S4-LETI could
potentially decrease.
For the non-domestic buildings, our cost assessment is aligned with the Future Buildings Standard
Consultation Impact Assessment (IA) report (2021)33 and the ‘The costs and benefits of tighter
standards for new buildings’ report by Currie & Brown and AECOM (2019)34. The assumptions
followed to estimate the high-level extra cost of each energy efficiency scenario are summarised in
the table below. While the Future Buildings Standard wasn’t specifically modelled, it is assumed that
Part L 2021 with an air-source heat pump is a reasonable approximation.
Table 2-6 - Non-Domestic - Assumptions followed for estimating the high-level extra cost for the energy
efficiency measures of each scenario.
Scenario

Assumptions

S1 – Part L 2021 with
Gas Boiler

FBS consultation Option 2 additional capital cost for Office -deep plan, air
conditioned (£24/m2 as per FBS) and for Secondary School (£36/m2 as per
FBS)

S2 – Part L 2021 with
ASHP

S1 + replacement of gas boiler with ASHP (£9/m2 as per Currie & Brown and
AECOM, 2019)

S3 - LETI

S2 + better fabric and glazing additional cost (£21/m2 as per Currie & Brown
and AECOM, 2019) + MVHR extra cost (£16.5/m2 as per Currie & Brown and
AECOM, 2019 - based on the value provided for residential units)

For both domestic and non-domestic cost assessments, it should be considered that the estimated
extra costs of the efficiency measures are only indicative and with the only purpose to facilitate highlevel comparisons and decision making. If further accuracy were required, it would be recommended
that a detailed cost assessment was undertaken in the future on the exact additional cost of the
selected energy efficiency standards enforced by the zero carbon policies of Basingstoke and Deane.
It should be noted that the cost of building to the new standards are likely to reduce over time, due to
cost reductions associated with bigger deployment and scale of key technologies.

33

UK Government, 2021. Future Buildings Standard Consultation Impact Assessment (IA). Online Available at:
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/953664/201209_Future_Buildings_Stan
dard_consultation_IA.pdf
34
Currie & Brown and AECOM, 2019. The costs and benefits of tighter standards for new buildings. Online Available at:
https://www.theccc.org.uk/publication/the-costs-and-benefits-of-tighter-standards-for-new-buildings-currie-brown-and-aecom/
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On-site Renewable Energy
All scenarios have been complemented with photovoltaic (PV) panels mounted on the building’s roof.
For the semi-detached house, it has been assumed that 40% of the pitched roof space will be
equipped with PV panels facing south-east (average orientation). On the other hand, for the office and
school buildings it has been assumed that they have flat roofs and that 70% of the roof area will be
allocated for PV panels. It has also been assumed that the PV panels are orientated facing South,
which is the most efficient orientation for energy generation. The energy generation (kWh) per kWp
installed in each orientation has been calculated based on SAP methodology for South East England,
assuming 45o tilt and none/very little overshadowing:
▪

South East / South West: 894.9 kWh/kWp per year (domestic)

▪

South: 945.7 kWh/kWp per year (non-domestic)

For the rooftop PVs located on a pitched roof, it has been assumed that 1 kWp of installed PV panels
requires 8m2, while for the rooftop PVs located on a flat roof, it has been assumed that 1 kWp of
installed PV panels requires 16.2m2.
The cost calculations for the domestic rooftop PV installations have been based on the price of
800£/kWp installed plus a £1,100 fixed installation fee, as recommended by the Future Homes
Standard Impact Assessment report35. For the non-domestic buildings, the cost calculations for the
rooftop PV installations have been based on the price of 1,100£/kWp installed, as recommended by
the Future Buildings Standard Impact Assessment report36. Any revenue from the rooftop PVs has not
been considered in this assessment, as it will not impact on the developer.
Offsite measures: Off-site Renewable Energy
For the off-site renewable energy generation, we have explored the option of a solar farm. It has been
assumed that the PV panels are orientated facing South, which is the most efficient orientation for
energy generation. The energy generation (kWh) per kWp installed in each orientation has been
calculated based on SAP methodology for South East England, assuming 45o tilt and none/very little
overshadowing:
▪

South: 945.6647 kWh/kWp per year (non-domestic)

Regarding spacing, it has been assumed that 1 kWp of installed PV panels requires 16.2m2.
Offsite measures: Carbon Offset Payments
As an alternative measure to the off-site solar farm described above, an estimate of the cost to offset
the residual operational carbon emissions through a carbon offset payment has also been provided.
The carbon offset price for carbon emissions is assumed to be £95 per tonne of carbon dioxide
equivalent. This is the recommended price by GLA on their Energy Assessment Guidance37 (April

35

UK Ministry of Housing, Communities and Local Government, 2019. Future Homes Standard Consultation Impact Assessment (IA).
Online Available at:
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/836925/REQUEST.pdf
36
UK Ministry of Housing, Communities and Local Government, 2020. Future Buildings Standard Consultation Impact Assessment (IA).
Online Available at:
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/953664/201209_Future_Buildings_Stan
dard_consultation_IA.pdf
37
Greater London Authority, 2020. Energy Assessment Guidance-Draft. Online Available at:
https://www.london.gov.uk/sites/default/files/gla_energy_assessment_guidance_april_2020.pdf
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2020), it is based on their ‘London Plan Viability Study’ report38 and is used in the New London Plan.
The recommended methodology is that the cumulative shortfall is multiplied by the carbon dioxide
offset price (£95/tCO2e), over a period of 30 years to determine the required cash-in-lieu contribution.
Additionally, it is assumed that, by the end of the 30-year period, the electricity grid itself will be decarbonised, and thus Carbon Offsetting schemes will no longer be required.
To further explain how the price of £95/tCO2e is set, we will refer to a study39 undertaken by the Centre
of Sustainable Energy on how the West England Authorities could implement a carbon offsetting
requirement and scheme. The primary risks identified by the study are setting the carbon price too
low or high. More specifically, if the price is too low then there could be a downgrade to the carbon
savings achieved on site, as the developers would prefer to pay to the carbon fund instead of paying
for on-site efficiency and renewable energy measures. On the other hand, if the price is set too high,
then the further costs would either be passed on to developers limiting development activities, or they
would be passed on to homeowners through increased house prices. It was recommended that these
risks were considered carefully in the scheme design and the findings of the study suggest that the
price of £95/tCO2e can offer the desired balance (considering the current PV costs and the electricity’s
carbon emissions factor as per SAP 2012). On the other hand, the price of £60/tCO 2e, which was the
recommended carbon price in the previous London Plan, seemed to be too low to encourage on-site
measures.
A policy consideration highlighted by the same study is that this price may need to be reviewed
frequently over the years, if the carbon intensity of the grid decreases along with the carbon benefit of
on-site PVs. Overall, however, the findings indicated that the advantages of having a carbon offset
policy to achieve off-site carbon abatement substantially outweigh the disadvantages as it has the
potential to increase overall carbon savings beyond what would be achieved without it.

2.4.3

RESULTS AND FINDINGS

2.4.3.1 Results and findings from on-site measures only
Domestic
For a domestic building (semi-detached house) the results indicated that on-site measures (including
the different efficiency scenarios applied in combination with rooftop energy generation) can lead to
significant reductions in operational energy consumption.
Figure 2-6 below shows the total energy consumption (including regulated and unregulated) after all
on-site measures (energy efficiency measures and rooftop energy generation) are applied, presented
per energy efficiency scenario and compared against RIBA 2030 operational energy targets. A
significant finding is that the use of an air-source heat pump alone (instead of a gas-boiler) without
any fabric improvements can lead to a reduction in operational energy by 41% (Scenario 2). Alignment
with the expected Future Homes Standard of 2025 - based on the information released to date
(Scenario 3), would result in a reduction of 44% from Scenario 1, but wouldn’t meet the RIBA 2030
target of 35 kWh/m2/year. A further improvement in the fabric specifications to align with the best

38

Greater London Authority, 2017. London Plan Viability Study-Technical Report. Online Available at:
https://www.london.gov.uk/sites/default/files/london_plan_viability_study_technical_report_dec_2017.pdf
39
Centre for Sustainable Energy, 2018. Carbon offsetting in the West of England Authorities. Online Available
at:https://www.bristol.gov.uk/documents/20182/3368102/Carbon+Offsetting+in+the+West+of+England.pdf/894f7c11-33e4-a8b4-ec89383828553184
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practice today as defined by LETI (Scenario 4), can result in a total reduction of 56% from Scenario 1
and a final energy consumption of 34 kWh/m2/year, which aligns with the RIBA 2030 target. Finally,
the Passivhaus option (Scenario 5) can lead to a reduction of 84% in energy consumption from
Scenario 1 and also exceeds the RIBA 2030 target.
Figure 2-6 - Domestic – Total energy consumption after all on-site measures (energy efficiency measures and
rooftop energy generation) are applied, presented per energy efficiency scenario and compared against RIBA
2030 operational energy targets for domestic
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Figure 2-7 - Comparison of energy intensity for each scenario, broken down by demand and generation type
(residential)

Residential: Comparison against operational energy targets
(Regulated + Unregulated energy - Energy Generation)
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For each scenario, the percentage of the development’s energy consumption that is met using on-site
renewables was calculated. This is 22% for Scenario 1, 33% for Scenario 2, 34% for Scenario 3, 40%
for Scenario 4 and 65% for Scenario 5. The amount of carbon saving from renewables does not
change between scenarios, but the proportion is higher for scenarios 4 and 5 because the total energy
consumption is less. Solar PV is required to offset 22.4 kWh/m2 of electricity consumption.
Since every efficiency scenario results in an annual energy shortfall, a series of off-site measures
would be needed to balance the residual operational carbon emissions to bring the development to
net zero carbon. These measures can be either an offsite solar farm or a payment to a carbon offset
scheme managed by the Basingstoke and Deane Borough Council. The estimated costs of these
measures which would upgrade the development from RIBA 2030-compliant to net zero operational
carbon are explained in the ‘Cost Implications’ section.
Non-Domestic - Office
The same methodology was followed for non-domestic developments, which were typified by both an
office and a school. Regarding the office, Figure 2-8 below shows the total energy consumption
(including regulated and unregulated) after all on-site measures (energy efficiency measures and
rooftop energy generation) are applied. The advantage of an air-source heat pump when replacing a
gas-boiler (without any fabric improvements) is highlighted here as well, and it can lead to a reduction
in operational energy by 16% (Scenario 2). A further improvement in the fabric specifications to align
with the best practice today as defined by LETI (Scenario 3), can result in a total reduction of 22%
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from Scenario 1 and a final energy consumption of 56 kWh/m2/year, which is broadly aligned with the
RIBA 2030 target for non-domestic developments (55 kWh/m2/year). However, it is noted that the
difference between Scenario 2 (60 kWh/m2/year) and Scenario 3 (57 kWh/m2/year) is minor, compared
with the difference between the equivalent scenarios in the residential buildings. This is explained by
the high amount of unregulated energy loads (40.9 kWh/m2/year), which reduce the relative reductions
per efficiency scenario, when compared with those in the domestic analysis.
Figure 2-8 - Office – Total energy consumption after all on-site measures (energy efficiency measures and
rooftop energy generation) are applied, presented per energy efficiency scenario and compared against RIBA
2030 operational energy targets for non-domestic
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Figure 2-9 - Comparison of energy intensity for each scenario, broken down by demand and generation type
(office)

Office: Comparison against operational energy targets
(Regulated + Unregulated energy - Energy Generation)
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For every scenario, the percentage of the development’s energy consumption that is met using onsite renewables was calculated, which is 16% for Scenario 1, 18% for Scenario 2 and 20% for
Scenario 3. This is equivalent of 20.4 kWh/m2/year for all three cases.
Non-Domestic - School
With regards to the results for the school modelled as part of the analysis, Figure 2-10 shows the total
energy consumption (including regulated and unregulated) after all on-site measures (energy
efficiency measures and rooftop energy generation) are applied. The advantage of an air-source heat
pump when replacing a gas-boiler (without any fabric improvements) is highlighted here as well, and
it can lead to a reduction in operational energy by 35% (Scenario 2). A further improvement in the
fabric specifications to align with the best practice today as defined by LETI (Scenario 3), can result
in a total reduction of 37% from Scenario 1 and a final energy consumption of 57 kWh/m2/year, which
is broadly aligned with the RIBA 2030 target for non-domestic developments (55 kWh/m2/year). Similar
to the office analysis, the high amount of unregulated energy loads (51 kWh/m2/year) explains why
the equivalent reductions per efficiency scenario aren’t as steep as they were in the domestic analysis.

kWh/m2/year

Figure 2-10 - School – Total energy consumption after all on-site measures (energy efficiency measures and
rooftop energy generation) are applied, presented per energy efficiency scenario and compared against RIBA
2030 operational energy targets for non-domestic
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Figure 2-11 - Comparison of energy intensity for each scenario, broken down by demand and generation type
(school)

Secondary School: Comparison against operational energy targets
(Regulated + Unregulated energy - Energy Generation)
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For each scenario, we calculated the percentage of the development’s energy consumption that is
met using on-site renewables, which is 18% for Scenario 1, 25.6% for Scenario 2 and 26.3% for
Scenario 3.
2.4.3.2 Cost Implications
Cost Comparison between Energy Efficiency Scenarios
In order to facilitate decision making, we have conducted a high-level extra cost estimate for all the
five scenarios explored for domestic developments40, when compared to standard practice today. This
cost assessment includes:
▪

The energy efficiency measures suggested for each scenario,

▪

The on-site renewable energy generation through roof top PVs (which is the same for all
scenarios) and

▪

The offset carbon payment that would be required additionally for each scenario to reach net
zero operational carbon emissions.

The figure below shows the extra cost estimates per domestic scenario explored for reaching net zero
carbon.

40

The comparison between the non-domestic scenarios is expected to have similar results with domestic scenarios S1, S2, S4.
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Figure 2-12 - Domestic – High-level extra cost estimates for each scenario developed compared to Part L
(2013)
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The estimated costs for the energy efficiency measures are estimated to be around £1,700 (Scenario
1), £4,100 (Scenario 2), £5,100 (Scenario 3), £9,000 (Scenario 4) and £14,750 (Scenario 5) relative
to the cost of Part L 2013. As explained in the methodology section, it should be noted that the cost
for S3-FHS is likely to increase if additional efficiency measures (i.e. MVHR units) are included in the
final proposal of the Future Homes Standard. In that case, the cost difference between S3-FHS and
S4-LETI could potentially decrease. Relative to the Future Homes Standard, without PV and carbon
offsets, S3 results in an additional £6,260, S4 in an additional £9,502 and S5 in £13,550.
The costs for the on-site renewable energy generation (rooftop PV installation) are estimated to be
£2,900. It has been assumed that all energy generated on-site is used or stored on-site, so no financial
revenue from exporting part of it back to the electricity grid has been calculated. It should be noted
that these increased upfront costs will lead to significant savings for the occupiers over a long-term
period and could potentially result in higher sales prices.
Regarding the offset payment to the carbon fund, it is estimated to be approximately £4,700 (Scenario
1), £3,500 (Scenario 2), £3,300 (Scenario 3), £2,600 (Scenario 4) and £930 (Scenario 5). The option
of an offsite solar farm in all scenarios and building typologies will result in a slightly lower cost in
comparison with making the carbon offset payment. This is because the carbon offset price of
£95/tCO2e is set in way that it encourages on-site (and therefore also off-site) solar energy generation
overpaying into a carbon fund, as explained in detail in the methodology section.
In terms of the non-domestic scenarios, the figure below shows the extra cost estimates per scenario
explored for reaching net zero carbon.
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Figure 2-13 - Office – High-level extra cost estimates for each scenario developed compared to Part L (2013)
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Figure 2-14 - School – High-level extra cost estimates for each scenario developed compared to Part L (2013)
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The estimated costs for the energy efficiency measures are estimated to be around £105,000
(Scenario 1), £144,000 (Scenario 2) and £308,000 (Scenario 3) for the office, and £335,000 (Scenario
1), £419,000 (Scenario 2) and £769,000 (Scenario 3) for the school, relative to the cost of Part L 2013.
The cost difference between Scenario 3 and Scenario 2, without taking into consideration PV or
carbon offsets, is £164,000 for the office and £350,000 for the school.
The costs for the on-site renewable energy generation (rooftop PV installation) are estimated to be
£69,000 (office) and £222,000 (school). It has been assumed that all energy generated on-site is
exported, with no self-consumption taking place. Self-consumption will bring additional savings to the
occupant as electricity retail prices are significantly higher than export rates. It should be noted these
increased upfront costs will lead to significant savings for the occupiers over a long-term period and
could potentially result in higher sales prices.
Regarding the offset payment to the carbon fund, it is estimated to be approximately £828,000 (Office
- Scenario 1), £243,000 (Office - Scenario 2), £222,000 (Office - Scenario 3) and £621,000 (School Scenario 1) and £466,000 (School - Scenario 2) and £449,000 (School - Scenario 3). Like the
domestic scenarios, the option of an offsite solar farm in all scenarios and building typologies will
typically result in a slightly lower overall upfront cost relative to the carbon offset payment. This is
because the carbon offset price of £95/tCO2e is set in way that it encourages on-site (and therefore
also off-site) solar energy generation overpaying into a carbon fund, as explained in detail in the
methodology section.
Relative to the Part L 2021 options without PV or carbon offsets, the additional cost for S3 for the
school would be £1,105,000 more compared to the gas option and £1,021,000 compared to heat
pump option, and the additional cost to achieve S3 for the office would be £478,000 and £439,000,
respectively. However, it should be considered that potentially some solar PV or other energy
efficiency improvements may be required for the gas option.
In terms of the usage of carbon offset funds, a study41 undertaken by the Centre of Sustainable Energy
was consulted on how the West England Authorities could implement a carbon offsetting requirement
and scheme. The carbon offset payment to the borough’s carbon offset scheme could lead to a series
of social and environmental benefits for the wider community and provide support for the local
economy. More specifically, the findings showed that carbon offsetting is possible today within current
planning legislation and guidance, it has been used successfully elsewhere and it could enable
innovation. According to the findings, contributions should be directed into a ring-fenced carbon offset
fund to provide maximum flexibility and minimise administrative costs.
Potential uses of the carbon fund could be:
▪

Grant provision for energy efficiency retrofit of homes (which is essential given the fact that
zero carbon aspirations can be achieved in most cost-efficient way through energy efficiency
measures)

▪

New EV Charging stations (which could reduce the currently exceptionally high contribution of
42% of transport in the Basingstoke and Deane’s regional carbon emissions)

41

Centre for Sustainable Energy, 2018. Carbon offsetting in the West of England Authorities. Online Available
at:https://www.bristol.gov.uk/documents/20182/3368102/Carbon+Offsetting+in+the+West+of+England.pdf/894f7c11-33e4-a8b4-ec89383828553184

Climate Change Study
Project No.: 70076572
Basingstoke and Deane Council

CONFIDENTIAL | WSP
november 2021
50

▪

Community energy projects i.e. solar farms (which could be a profitable investment of the fund
over 30 years, as explained before)

▪

Investment in carbon sequestration though afforestation. This measure is not expected to have
such a high carbon removal contribution, in comparison with the ones above. However,
afforestation has significant wider environmental and social benefits which are worth being
considered (i.e. biodiversity increase, urban heat island mitigation, increased wellbeing of
people living close to nature etc.)

▪

Measures to address fuel poverty

▪

Measures to encourage behaviour change and education

Figure 2-1542 shows the number of local planning authorities (LPAs) within Greater London Authority

which chose to allocate funding in each carbon offset project category. Investments in energy
efficiency, schools, renewable energy, business energy grants and housing have been the most
common uses of the carbon fund among the LPAs included in this study.
Figure 2-15 - Number of LPAs with carbon offsetting projects within each type of project 38

Cost Comparison between Housing Types
The modelling carried out for the domestic scenarios only considered a semi-detached property, which
was considered to be a representative example of the variety of domestic properties. This was
validated on the basis of the cost comparison research study across different housing types conducted
by the Centre for Sustainable Energy with Currie and Brown43, which focused on understanding the
extra costs for a home to achieve net zero operational carbon emissions, when compared to the costs
of a Part L 2013 compliance home. Their findings were published in their report ‘Cost of carbon
reduction in new buildings’ in December 2018. A summary of this study is provided in this section.

42

GLA, 2019. Carbon Offset Funds Survey Results 2019. Online Available at:
https://www.london.gov.uk/sites/default/files/2019_cof_survey_results_final_0.pdf
43
Currie & Brown and Centre of Sustainable Energy, 2018, ‘Cost of carbon reduction in new buildings’, [online] Available at:
https://www.bathnes.gov.uk/sites/default/files/sitedocuments/Planning-and-Building-Control/PlanningPolicy/LP20162036/cost_of_carbon_reduction_in_new_buildings_report_publication_version.pdf
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The cost implications for achieving net zero carbon homes were studied across four types of
measures, which all contribute towards a net zero carbon design:
1. Energy efficiency measures, including low U-values for external elements, airtightness, MVHR
ventilation and reduced thermal bridging
2. Air Source Heat Pump (ASHP)
3. Renewable energy generation, through rooftop PV installation
4. Offset residual carbon emissions
In order to understand the contribution of each measure to the total extra cost per house, one detailed
scenario towards net zero carbon is presented as part of this review. This scenario includes energy
efficiency measures to achieve ~10% carbon reduction, the replacement of gas boiler with air source
heat pump (ASHP) and the use of photovoltaic panels to achieve a further ~35% carbon reduction.
The remaining carbon emissions in both scenarios are offset at the price of £95 per tonne of residual
carbon dioxide equivalent (tCO2e) emissions for 30 years. This is equal to a total payment of £2,850
per tonne of residual CO2e.
Figure 2-16 - Cumulative extra cost (£) per net zero carbon measure compared to Part L 201339
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The extra costs per measure are explained below:
▪

Energy efficiency measures’ cost varies significantly between net zero carbon house types.
For detached houses, the energy efficiency measures are the highest extra cost (£5,300 per
house). For semi-detached and terraced houses, the energy efficiency measures lead to a
relatively low extra cost of about £2,100-£2,400 per house. Finally for flats, the cost range of
energy efficiency measures is relatively low due to the reduced external surfaces, varying
between £1,500-£2,300.

▪

The air-source heat hump is the most cost-effective measure applied with an expected costs
range of £500-£600 per flat and £1,100-£2,100 per house.

▪

Photovoltaic panels follow as the second most cost-effective measure having about £1,400£1,800 extra cost per flat and £2,800-£3,400 extra cost per house.

▪

Offsetting the residual carbon emissions related to both regulated and unregulated energy
was the highest cost for almost all house types, varying between £3,800-£5,100
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The results of this study on the extra cost per m2 for each house/flat type are summarised in the
table below.
Table 2-7 - Extra cost towards net zero carbon per house/flat category
House/Flat types

2.5

% Cost Uplift (from Part
L 2013 compliance)

Cumulative extra cost
per square meter (£/m2)

Cumulative extra cost
per home (£)

Detached

9.3%

£126

£14,700

Semi-detached

9.9%

£144

£12,100

Terraced

10.7%

£144

£12,100

Low rise flat

10.3%

£139

£9,800

Med rise flat

5.8%

£145

£7,200

CONCLUSIONS
The key conclusions with regards to the policy framework and net zero planning policy analysis are
summarised below:
▪

BDBC has the ability to set higher Energy Standards for Domestic and Non-Domestic
Development in their updated Local Plan, although the legal situation is not certain. This has
been reinforced by the outcome of the Future Homes Standard consultation

▪

The national legal context is uncertain and fast-changing, so legal due diligence will be
required to determine whether policies that propose energy efficiency standards for domestic
development higher than those set out in Building Regulations 2021 are legally sound.

▪

Policy wording should explicitly state Net Zero carbon to make it clear what must be achieved
by development.

▪

Planning policy for Net Zero carbon is intrinsically linked to viability. The ability of Local
Planning Authorities to set energy efficiency targets higher than those set out in Building
Regulations does not mean they can do this in practice if they make development
undeliverable.

The key conclusions from the net zero carbon technical assessment for new developments are
summarised below:
▪

A policy requiring net zero carbon would be feasible and achievable, based on following best
practice energy operational targets recommended by RIBA 2030. However, it is noted that this
is more easily achieved in the residential scenarios than the non-residential scenarios.

▪

It is recommended that any new net zero carbon policy within the Local Plan Update (LPU) for
Basingstoke and Deane is based on an operational energy target metric, as suggested by
RIBA, LETI and UKGBC, rather on a carbon emission reduction target from current building
regulations. This target metric is the most meaningful and effective way to prioritise energy
efficiency measures, without allowing for side benefits such as the decarbonisation of grid
electricity.

▪

A target on the fabric and efficiency standards to be followed by new development could be
set, but it is not necessary when an operational energy target metric (after energy efficiency
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measures and on-site renewables are applied) is in place. Although an operational energy
target does not set a specific efficiency standard, it will be similarly effective at ensuring
development has a fabric-first focus as the reduction of energy consumption will be more cost
effective than offset measures such as renewable energy or carbon offsets. In addition, it would
allow developers a more flexibility over how it is achieved (it is noted, for example, that it may
be possible to achieve more than 40% roof coverage with PV), as well as allow room for
innovation in future developments. However, if this target is to be required by the LPU, the
findings showed that efficiency measures included in the LETI and Passivhaus standards, can
lead to a final energy consumption (after energy efficiency measures and on-site renewables
are applied) that aligns with the RIBA 2030 operational energy targets.
▪

A target on the percentage of the development’s energy consumption that is met through onsite renewables could also be set, to encourage on-site energy generation over off-site
measures and offsets. However, this is not necessary because renewable energy will be
required to meet the proposed operational energy target, and if the offset fund is priced right,
it will be more viable to offset on site.

▪

The recommended fabric and system efficiency scenario for both new domestic and nondomestic developments is the LETI standard (Scenario 4 for domestic and Scenario 3 for nondomestic). The reasons for its selection are summarised below:

▪

o

The total energy consumption (including regulated and unregulated energy) after all
on-site measures are in place (including energy efficiency and rooftop PVs) for
domestic S4-LETI and non-domestic S3-LETI align with the RIBA 2030 operational
energy targets. This is considered to be an appropriate target to aim for as it is based
on aspirational, ambitious targets set by RIBA and consistent with targets from other
organisations, such as UKGBC and LETI. The LETI standard goes beyond the FHS
because it has improved fabric efficiency and would have heat recovery ventilation.

o

By the time that the policies in the Local Plan Update will come into force (expected
2024), the Future Homes Standard and Future Building Standards will be fully
proposed and shortly introduced (expected 2025). Therefore, an alignment with the
ambitious LETI standard would be a way to implement the ambition and net zero
carbon policies of the Local Plan Update of Basingstoke and Deane, providing a
meaningful uplift over the building regulations at the time of enforcement.

o

The cost uplift from the FHS and the FBS to the LETI standard is not as steep as the
cost uplift to the Passivhaus Standard, making this a more viable solution. In addition,
as explained in the methodology section, the cost for FHS and FBS is likely to increase
if additional efficiency measures (i.e. MVHR units) are included in the final proposal. In
that case, the cost difference between S3-FHS and S4-LETI could potentially
decrease.

o

Alignment with the LETI standard can lead to large contributions from on-site
renewables towards the development’s energy consumption. More specifically, 40%,
20% and 26% of the energy consumption of the domestic, office and school,
respectively, was met through the on-site renewables.

Passivhaus standards (Scenario 5) is the most energy efficient scenario tested, leading to the
lowest amount required to be spent on offset payments. However, being a very bespoke
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approach and methodology with the highest expected costs, and with a very low level of
Passivhaus construction in the UK, it would not be an appropriate standard for all new
developments. Therefore, it should not be mandated, but rather encouraged.
▪

The high unregulated energy consumption in all three typologies but especially in the office
and the school set a challenge in reaching close to net zero operational carbon emissions only
with on-site measures and make off-site measures necessary to offset the residual carbon
emissions and achieve the ambitious net zero operational carbon goal. This makes achieving
net zero carbon in these building types relatively more expensive than residential. It is noted
that the area required for offsite solar farms is roughly equal to the footprint of the building
themselves, which shows the scale of offset necessary for non-domestic buildings.

▪

The carbon offset payment to a carbon fund administered by the borough council is the
recommended solution for both low-scale masterplanning developments as well as for
individual buildings, as these developments would not benefit from economies of scale to drive
down the cost of renewables, in addition to the lower complexity of the carbon fund solution.
The carbon price of £95/tCO2e is suggested by guidance today and possible uses of the
carbon fund could be retrofit grants (due to cost efficiency), EV charging stations (due to
currently high transport regional carbon emissions), solar farms (due to the profitable nature
of this investment and carbon reduction), afforestation (due to the associated wider social and
environmental benefits), measures to address fuel poverty, measures to encourage behaviour
change, etc.

▪

The capital cost of an offsite solar farm is estimated to be slightly lower than the cost of the
carbon offset payment to a carbon fund.
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3

TOPIC 3: SUSTAINABLE DESIGN PRINCIPLES

3.1

BACKGROUND
The purpose of this section is to understand how wider sustainability targets for new developments
can be incorporated in the Local Plan Update of Basingstoke and Deane Borough Council, through
recommending targeted ratings of a sustainability certification scheme such as BREEAM. This is
intended to be set as an additional requirement to those of discussed in Topic 2. It should be noted
that there will be an associated cost in achieving a certification.
More specific objectives are to:
▪

Review of Home Quality Mark (HQM) and BREEAM family standards for domestic and nondomestic developments respectively.

▪

Review of the use of BREEAM and HQM requirements in other Local Plans

▪

Comparison of BREEAM with other sustainability standards to identify stronger and weaker
areas of practice

▪

Recommend a standard to be incorporated in the Local Plan Update for residential and nonresidential developments.

3.2

ANALYSIS

3.2.1

HOME QUALITY MARK (HQM)44
The Home Quality Mark (HQM) scheme uses two types of scoring for each home, a star rating and a
series of performance indicators. The star rating a home receives is based on the number of points it
achieves based on HQM technical standards. The importance of the issues and criteria used in the
assessment is guided by research and tailored to the needs of the new-build housing sector. There
are minimum requirements that all homes must meet. If these requirements are not met, a certificate
cannot be awarded. The second part of the scoring is a set of indicators, which reflect areas of concern
for householders. The indicators cover 39 issues, each of them with a number of points available. The
assessment is done individually for each home, so it is suitable for all scales of residential
development. These indicators are:
▪

My cost: This indicator relates to the running costs of the home. This could influence
mortgages, insurance premiums and funding for developments.

▪

My wellbeing: This indicator relates to the home’s contribution to the occupant’s health and
wellbeing.

▪

My footprint: This indicator relates to the home’s effect on the environment, during construction
and when lived in.

The indicators are scored from one to five, depending on the points that are awarded. A score of one
or two means that the home is achieving more than the minimum standards, but there are issues that
could affect the home’s performance in relation to all three indicators.

44

https://www.homequalitymark.com/wp-content/uploads/2020/01/HQM-Guide-document_BRE_115302_0120-v2.3.pdf
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Figure 3-1 - Home Quality Mark (HQM) score categories; star ratings and indicators of performance

The categories and the specific technical issues assessed within HQM scheme are explained below:
1. Transport and Movement – Promoting sustainable, accessible travel and the provision of local
amenities
▪

Public Transport Access,

▪

Sustainable Transport Options,

▪

Local Amenities

2. Outdoors – Identify and manage ecological risks from construction to protect and improve
ecological value
▪

Identifying Ecological Risks and Opportunities,

▪

Managing Impacts on Ecology,

▪

Ecological Change and Enhancement,

▪

Long Term Ecological Management and Maintenance

3. Safety and Resilience – Introduce measures to help increase resilience to extreme weather events
and improving home security
▪

Flood Risk,

▪

Managing Rainfall Impacts,

▪

Security

4. Comfort – Monitoring and controlling the comfort levels within a home with regards to noise,
temperature, light and air quality
▪

Indoor Pollutants,
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▪

Daylight,

▪

Noise Sources,

▪

Sound Insulation,

▪

Temperature,

▪

Ventilation

5. Energy – Increased energy efficiency and low carbon technologies can help to reduce costs and
emissions while also improving local air quality
▪

Energy and Cost,

▪

Decentralised Energy,

▪

Impact on Local Air Quality

6. Materials – The responsible sourcing of materials reduces the overall environmental impact from
construction materials while increasing confidence levels in a home’s durability
▪

Responsible Sourcing,

▪

Environmental Impact of Materials,

▪

Life Cycle Costing, Durability

7. Space – Supplying adequate indoor space to allow occupants to carry out everyday tasks with
ease
▪

Drying Space,

▪

Access and Space,

▪

Recyclable Waste

8. Water – Provision of water efficient fittings and water recycling systems helps to limit the
unnecessary use of water within homes
▪

Water efficiency

9. Quality Assurance – Introducing procedures that improve the overall quality of a home
▪

Project Preparation,

▪

Commissioning and Testing,

▪

Inspections and Completion

10. Construction impacts – Managing the impacts from construction practices and resource use onsite
▪

Responsible Construction,

▪

Construction Energy Use,

▪

Construction Water Use,

▪

Site Waste Management
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11. Customer Experience – HQM looks to close the gap between design and performance with the
aim to generate a rise in customer satisfaction
▪

Aftercare,

▪

Home Information,

▪

Smart Homes,

▪

Post Occupancy Evaluation

Regarding to the incorporation of HQM requirements in Local Plans for domestic developments, this
is typically encouraged as a whole assessment system for a development. This is also sometimes
done for other certification schemes, such as Passivhaus Following the Housing Standards Review,
it can only be encouraged or supported, but not required.

3.2.2

BREEAM ASSESSMENTS
BRE Global Limited develops and operates a family of BREEAM schemes, each designed to assess
the sustainability performance of buildings, projects or assets at various stages in the life cycle, and
these include:
▪

BREEAM New Construction: for new build, domestic and non-domestic buildings

▪

HQM: for new build dwellings (in the United Kingdom only)

▪

BREEAM In-Use: for existing buildings in operation

▪

BREEAM Refurbishment and Fit-out: for domestic and non-domestic building fit-outs and
refurbishments

▪

BREEAM Communities: for the master-planning of a larger community of buildings

▪

CEEQUAL: for civil engineering, infrastructure, landscaping and public realm works

This section will explain the schemes offered by BREEAM which are relevant to Local Plans and
examine their applicability for local planning policies.
BREEAM UK New Construction 2018
Energy represents a significant percentage of the overall weighting (16%) when aiming to achieve a
rating with BREEAM UK New Construction 2018. However, BREEAM’s largest benefit for a new
development is not how it addresses energy specifically, but how it brings together many different
aspects of sustainable design and invites the design team to explore them in combination. Figure 3-2
shows all the different aspects of sustainable design identified as per BREEAM UK New Construction
2018, along with their weightings. This figure shows that Materials (15%), Health and wellbeing (14%),
Land use and ecology (13%), Management (11%), Transport (10%), Pollution (8%), Water (7%) and
Waste (6%) represent significant areas for consideration for a new sustainable development.
BREEAM also encourages and awards innovative solutions in the pursue of overall sustainability for
a new development with 10% of the total weighting to be assigned for Innovation.

Figure 3-2 - BREEAM UK New Construction 2018 Environmental section weightings
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Moreover, a series of minimum requirements in the Management, Energy, Water, Materials and Waste
are set for a development to be eligible for BREEAM certification. These are summarised in the table
below (further detail is available in Appendix D):
Table 3-1 - Minimum requirement standards per BREEAM rating for BREEAM UK New Construction 2018
Minimum Standards by BREEAM Rating Level
BREEAM Issue

Pass

Good

Very Good

Excellent

Outstanding

Management

-

-

✓

✓

✓

Energy

-

-

-

✓

✓

Transport

-

-

-

-

-

Water

-

✓

✓

✓

✓

Materials

✓

✓

✓

✓

✓

Waste

-

-

-

✓

✓

Land Use and Ecology

-

-

-

-

-

Pollution

-

-

-

-

-

Innovation

-

-

-

-

-
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BREEAM’s minimum requirements do not cover areas such as Transport, Land Use/Ecology or
Pollution. BREEAM ‘Very Good’ incorporates minimum requirements for the areas of Management,
Water and Materials. This is particularly important for the area of Materials, as this is not usually
covered in detail by building regulations or local policies. Energy/Carbon and Waste requirements are
introduced under the higher BREEAM ratings of ‘Excellent’ and ‘Outstanding’.
The most common BREEAM ratings incorporated in local plan policies will be presented in a
subsequent section, alongside an analysis of what the recommended BREEAM rating should be for
new non-domestic developments.
BREEAM for Refurbishments
BREEAM Refurbishment Domestic Buildings 201445
The BREEAM Refurbishment scheme is designed to help building owners and occupiers to save
operating costs, reduce the environmental impacts of refurbishments and to increase the sustainability
of existing building stock. The first part of the scheme is for domestic buildings and aims to:
▪

Reduce energy use and carbon, water, waste and saving money

▪

Protect homes from fire, flooding and criminal damage as appropriate

▪

Improve health of occupants - including fuel poverty

The BREEAM Domestic Refurbishment 2014 scheme can be used to assess the environmental life
cycle impacts of refurbishment projects including, existing dwelling's, undergoing refurbishment,
extensions, domestic conversions and change of use projects in the UK only. For the purposes of this
scheme, 'Domestic Refurbishment' is classified under two categories
▪

Category 1: Alterations to existing dwellings and extensions

▪

Category 2: Domestic conversions and change of use projects

The methodology explained in Figure 3-3 is followed for scoring a domestic refurbishment. Energy
here represents a significantly larger percentage of the overall weighting of 43%. Other categories
assessed are Health and wellbeing (17%), Management (12%), Transport (10%), Water (11%),
Materials (8%), Pollution (6%), Waste (3%) and Innovation (additional 10%).

Figure 3-3 - BREAM Refurbishment Domestic Buildings 2014 – Methodology towards BREEAM scoring

45

https://www.breeam.com/domrefurb2014manual/
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BREEAM Domestic Refurbishment could be considered to be at odds with the the Housing Standards
Review, but nevertheless has been introduced in other Local Plans recently.
BREEAM UK Refurbishment and Fit-out Non-Domestic Buildings 201446
The primary aim of BREEAM UK Refurbishment and Fit-out 2014 is to promote the delivery of
sustainable refurbishment and fit-out, in order to mitigate the life cycle impacts of existing buildings on
the environment in a robust and cost-effective manner.
The sections weightings of the BREEEAM UK Refurbishment and Fit-out Non-Domestic Buildings
2014 are: Energy (19%), Health and wellbeing (15%), Materials (12.5%), Management (12%), Land
Use and Ecology (10%), Pollution (10%), Transport (8%), Water (6%), Waste (7.5%) and Innovation
(additional 10%).
A series of non-domestic building types are suitable for assessment under this scheme:
▪

Commercial: Offices, Industrial, Retail

▪

Public (non-housing): Education, Healthcare, Prisons, Law Courts

▪

Multi-domestic accommodation / Supported Living facility: Domestic institutions for long term
stay)

▪

Other: Domestic institutions for short term stay (i.e. hotel), Non-domestic institutions (i.e.
museums, library etc.), Assembly and Leisure (i.e. cinema, conference hall, sports centres),
Bespoke

The refurbishment taking place can belong in one of the four categories below, according to its extent
and scope:

46

▪

Part 1 – Fabric and Structure

▪

Part 2 – Core Services

https://www.breeam.com/ndrefurb2014manual/
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▪

Part 3 – Local Services

▪

Part 4 – Internal Design

Similar to the BREEAM Refurbishment for Domestic Buildings, the BREEAM rating achieved are
based on the score according to the table below:
Table 3-2 - BREEAM ratings for BREEAM UK Refurbishment and Fit-out Non-Domestic Buildings 2014
BREEAM Rating

% score

OUTSTANDING

≥ 85

EXCELLENT

≥ 70

VERY GOOD

≥ 55

GOOD

≥ 45

PASS

≥ 30

UNCLASSIFIED

< 30

BREEAM UK Refurbishment and Fit-out Non-Domestic Buildings, due to its scope, is not usually
included in local plan policies.
BREEAM Family and UN Sustainable Development Goals
All the standards and tools from the BREEAM Family has been developed in accordance with the
UN Sustainable Development Goals, as illustrated in Figure 3-4.
.

Figure 3-4 - UN Sustainable Development Goals and the BREEAM Family of Standards and Tools
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3.2.3

BREEAM REFERENCES IN LOCAL PLANS
It is often that new sustainable development policies from Local Planning Authorities (LPAs) refer to
one or more of the standards within the BREEAM Family to ensure that new developments have
followed a spherical approach towards sustainability.
There are many considerations around which BREEAM ratings should be targeted by Local Planning
Authorities. Overall, all ratings are better than the regulatory minimum and the final rating achievable
will depend on the socio-economic context, local priorities and project specific conditions such as the
project location (rural or urban), the density of the new development, etc.
Table 3-2 below shows some examples of BREEAM and HQM ratings referred to within local policies
by a series of LPAs for both domestic and non-domestic developments. The table shows that a large
number of local authorities are setting requirements of ‘Excellent’ for large-scale developments
(>1,000 m²), while smaller developments (>500 m²) sometimes target BREEAM ‘Very Good’.

Table 3-3 - Local Policy references to BREEAM and HQM standards
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Planning
Authority

Current or
Emerging

Adoption
Stage

Non-Residential

Residential

Source

Birmingham

Current

Adopted
2017

BREEAM Excellent
(>1,000 m²)

-

Link

Camden

Current

Adopted
2017

BREEAM Excellent
(>500 m²)
and Domestic
Refurbishment

Encourage HQM and
PassivHaus design
standards

Link

Canterbury

Current

Adopted
2017

BREEAM Very Good

-

Link

Chelmsford

Current

Adopted in
May 2020

BREEAM Very Good
(>500 m²)

-

Link

Croydon

Current

Adopted
2018

BREEAM Excellent
(>500 m²) and Very
Good (Domestic
Refurbishment)

-

Link

Greenwich

Current

Adopted
(updated)
2016

BREEAM Excellent
(Major Developments
and Domestic
Refurbishment)

-

Link

Harrogate

Current

Adopted
March 2020

BREEAM Excellent
(>500 m²)

Support for HQM,
PassivHaus

Link

Havant

Emerging

Draft

BREEM Excellent
(>1,000 m²)
BREEAM Very Good
(>500 m²)

Encouragement of
HQM assessment

Link

Luton

Current

Adopted
2017

BREEAM Good (>1,000
m²)

-

Link

Maldon

Current

Adopted
2017

BREEAM Very Good

-

Link

New Forest

Current

Adopted
July 2020

BREEAM Excellent
>1000 m²

-

Link

Newham

Current

Adopted
July 2020

BREEAM 'Excellent'
(Major Developments)
BREEAM 'Very Good'
(>500 m²)

London Plan

Link

North Devon and
Torridge

Current

Adopted
2018

BREEAM 'Very Good'
(>1,000 m²)

-

Link

Oxford

Current

Adopted
June 2020

BREEAM Excellent
(>1,000 m2)

-

Link

Poole

Current

Adopted
2018

BREEAM 'Very Good'
(up to 1,000 m²)
BREEAM 'Excellent'
(>1,000 m²)

-

Link

Reading

Current

Adopted
November
2019

BREEAM 'Excellent'
(Major developments or
Conversions)
BREEAM 'Very Good'

-

Link
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Planning
Authority

Current or
Emerging

Adoption
Stage

Non-Residential

Residential

Source

Richmond

Current

Adopted
2018

BREEAM 'Excellent'
(>100 m²)
BREEAM 'Excellent'
(Conversions)

London Plan Policy
(>10 dwellings)

Link

Sedgemoor

Current

Adopted in
February
2019

BREEAM 'Very Good'

-

Link

South
Cambridgeshire

Current

Adopted
2018

BREEAM Water
Efficiency (2 credits)

BREEAM
Communities (Large
Scale Developments)

Link

Stockton

Current

Adopted
January
2019

BREEAM 'Very Good'

-

Link

Sutton

Current

Adopted
2018

BREEAM 'Excellent'
(Major Developments)

-

Link

Tower Hamlets

Current

Adopted
January
2020

-

-

Link

It is common for Local Planning Authorities to set different rating levels based on the development
type, development size, and/or other local priorities. However, ambiguous and/or complicated policies
should be avoided. BREEAM recommends that a flexible approach can enable higher standards to
be met in the instance where project viability is stronger whilst ensuring a minimum standard is met
across all new developments.
Before proceeding to decisions, it is also important to understand how the BREEAM ratings compare
to industry practice, as it is explained in the table below.
Table 3-4 - BREEAM Ratings explained in the industry content 47
BREEAM (HQM) Rating

% of projects

Industry practice

Pass (1 star)

Top 75% of projects

Standard good practice

Good (2 star)

Top 50% of projects

Intermediate good practice

Very Good (3 star)

Top 25% of projects

Advanced good practice

Excellent (4 star)

Top 10% of projects

Best practice

47

https://www.bregroup.com/wp-content/uploads/sites/3/2019/03/1.-BREEAM_Practitioner-Guidance-for-Planning-Professionals_v1March-2019.pdf
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BREEAM (HQM) Rating

% of projects

Industry practice

Outstanding (5 star)

Less than the top 1% of projects

Innovator

The most common ratings achieved are Good (2 star), Very Good (3 star) and Excellent (4 star), with
Very Good (3 star) to be the most common rating to be achieved. More specifically, nearly 70% of
2014 New Construction certificates had been rated ‘Very Good’.
It should be noted that the levels of performance between each rating are not equally incremental, for
example it is more challenging to go from a Very Good to an Excellent, than from a Good to a Very
Good. Furthermore, the Outstanding (5 star) rating is immensely challenging. A small proportion of
projects achieve them and, in the absence of a developer volunteering it, careful consideration should
be given when setting ambitions for this top level of performance. In most cases, they will not be
appropriate as a blanket policy.
Finally, planners should note that BRE cyclically reviews and updates schemes. For example, the
Excellent rating within BREEAM: New Construction 2018 can be more challenging than the Excellent
rating within BREEAM: New Construction 2014 and so forth. This ensures that the schemes are
continuously driving standards and performance, and are aligned to National/ Global commitments
such as the Paris 2020, the SDGs and the carbon budgets etc. 48
Finally, BREEAM suggests that the targeted levels of ratings can increase over the period set within
the local plan. Figure 3-5 illustrates a conceptual policy suggestion from BREEAM, per development
type and scale.

Figure 3-5 - Conceptual policy suggestion from BREEAM49

48

https://www.bregroup.com/wp-content/uploads/sites/3/2019/03/1.-BREEAM_Practitioner-Guidance-for-Planning-Professionals_v1March-2019.pdf
49

https://www.bregroup.com/wp-content/uploads/sites/3/2019/03/1.-BREEAM_Practitioner-Guidance-for-Planning-Professionals_v1-March2019.pdf
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3.2.4

COMPARISON OF BREEAM WITH OTHER SUSTAINABILITY STANDARDS
BREEAM is considered to be a leading standard for sustainable developments within UK, as its
spherical approach ensures that new and existing developments have considered sustainability
holistically. Figure 3-6 below compares how well-known sustainable development standards used
today around the world perform in the areas of Energy, Water, Materials/Waste, Land use/Ecology,
Health/Wellbeing/Productivity and Management. Overall, BREEAM is one of the most complete
assessments for sustainable developments while its development has been linked to the UK
industry.

Figure 3-6 - Comparison of standards, from the perspectives of Energy, Water, Materials/Waste, Land
use/Ecology, Health/Wellbeing/Productivity and Management

Climate Change Study
Project No.: 70076572
Basingstoke and Deane Council

CONFIDENTIAL | WSP
november 2021
68

Issues/Areas of Focus
Energy
Operational (baseline and targets)

BCA Green Mark

LEED

BREEAM

DGNB

EDGE

WELL

Green Star

Green Globes

BEAM HK

Living Building Challenge

Metering/Monitoring
Renewable energy generation and use
Offsetting
Passive design
Building envelope (e.g. insulation)
Refrigerant management (CFCs)
LEVs infrastructure
Water
Water quality
Water saving
Metering/Monitoring
Materials and Waste
Construction management plan inc recycling
Operational management plan
Waste/grey water management
Lifecycle assessment
Hazardous materials
Minimised use of raw materials
Responsible sourcing
Land use and ecology
Net gain/enhancements
Urban Heat Island
Landscaping/Greenery
Health, wellbeing and productivity
Access to nature (external / Internal)
IEQ (thermal, acoustic, air)
Visual/light design
Accessibility
Active design
Active transport
Management
Commissioning
Performance target setting
Operation and maintenance
Post Occupancy Evaluation

However, BREEAM does show a certain level of underperformance in addressing issues within the
area of health and wellbeing, especially when compared against schemes such as WELL which
specifically focus on those areas. Figure 3-7 below draws a comparison between popular standards in
terms of addressing health and wellbeing.

Figure 3-7 - Comparison of standards, from a Health and Wellbeing perspective
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The health and wellbeing aspects included in BREEAM are acoustics, active and healthy lifestyles,
air quality, ecology, outdoor space, safety and security, thermal comfort, visual comfort, water
consumption and wellbeing of surrounding areas (pollution). On the other hand, there are some health
and wellbeing areas which are ignored within BREEAM, such as food and drink quality within the site,
mental health considerations, active design measures and access to nature. WELL and Fitwel, two
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schemes which focus entirely on promoting health and wellbeing of occupants in new developments,
could provide complementary routes where health and wellbeing is a priority for local plan.

3.2.5

COST ESTIMATES
There have been a number of studies that have attempted quantify the increased cost of meeting
the different BREEAM certification levels, based on cost effective ways of doing so.
Target Zero50 was a programme of work which took place in 2011 and aimed to provide guidance on
the design and construction of sustainable and low-carbon building in the UK. A sample of five
buildings were analysed: a large distribution warehouse, an out-of-town supermarket, a secondary
school, a high-rise office block and a mixed-use (office and hotel) building.
The study assessed the potential and cost of alternative structural options, energy efficiency
measures and renewable energy technologies. The most cost-effective way was chosen to study the
relative increased costs of achieving the different BREEAM levels, which are shown in the table
below:
Table 3-5 - Capital construction cost and cost uplift to achieve different BREEAM levels, for different types of
buildings
Building

Capital construction cost
(£m)

Capital cost uplift (%) to achieve
BREEAM
Very Good

Excellent

Outstanding

Distribution
warehouse

19.4

0.04

0.4

4.8

Supermarket

16.4

0.2

1.8

10.1

Secondary school

22.5

0.2

0.7

5.8

Office

61.7

0.2

0.8

9.8

Mixed-use

36.7

0.1

1.6

5.0

A subsequent briefing paper by the BRE from 201651 provided an overview of a range of
publications over the years around the value and cost of sustainable buildings, which included more
recent costs of meeting BREEAM certification levels for several types of commercial buildings,
which are shown in the Figure below:

Figure 3-8 - Capital cost uplift to meet different BREEAM levels for a range of building types

50

https://www.steelconstruction.info/Target_Zero
https://tools.breeam.com/filelibrary/Briefing%20Papers/BREEAM-Briefing-Paper----The-Value-of-BREEAM--November2016----123864.pdf
51
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3.3

CONCLUSIONS
They key conclusions from the overall sustainability requirements for new developments are
summarised below:
▪

BREEAM Assessments cover a wide range of sustainability areas and performs well against
other standards

▪

The recommended BREEAM UK New Construction 2018 rating for new non-domestic
developments is BREEAM ‘Excellent’. This recommendation is supported by the following:
o

BREEAM ‘Excellent’ rating is the first rating that includes minimum requirements in the
areas of Energy and Carbon. Therefore, this rating aligns with the ambitions of the
Basingstoke and Deane Borough Council for Net Zero Operational Carbon
developments. In addition, given that the borough is a water stressed area, BREEAM
certification would provide a mechanism to ensure that water conservation is
addressed in new developments. While the BREEAM ‘Outstanding’ rating also includes
minimum requirements in the Energy/Carbon area, it is considered to be too
challenging and therefore only appropriate a very small proportion of projects typically
achieve it. BREEAM suggests that there should be careful consideration when setting
ambitions for this top level of performance and highlights that it is likely to not be
appropriate as a blanket policy.

o

BREEAM ‘Excellent’ results in additional costs raging between 0.4% to 1.8%,
depending on the type of building, which is not seen as a prohibitive increase in
construction costs that will impact the viability of the development.

o

BREEAM ‘Excellent’ rating is also the first rating that includes minimum requirements
in the area of Waste.

o

BREEAM ‘Excellent’ rating is already a common requirement today in other local plans
for large scale new developments – with smaller developments usually being required
to have a BREEAM ‘Very Good’ rating.

o

BREEAM ‘Excellent’ is aligned with the Council’s recent Issues and Options
consultation, which identified strong support for BREEAM ‘Excellent’ for all nonresidential developments, as currently required by neighbouring councils (e.g. Reading
and West Berkshire)
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52

▪

On this basis, the recommended BREEAM Domestic Refurbishment rating to be encouraged
for domestic refurbishments is BREEAM ‘Excellent’.

▪

Regarding domestic developments, certain indicators of the Home Quality Mark (HQM) which
are considered to have a local priority could be encouraged by the Local Plan Update (LPU)
for new domestic developments, without being mandatory.

▪

Considerations regarding the development type, development size and local priorities should
be included in the local plan, while trying to avoid ambiguous or complicated policies.

▪

The implementation of requirements should be carried out in light of the local priorities and
evidence, such as climate resilience (flood risk, heat stresses, as briefly touched on in Topic
1), protection and enhancement of the local natural environment, active travel, water resource
management or waste. The majority of these areas have been part of the recently published
Basingstoke Climate Change and Air Quality Strategy52.

https://www.basingstoke.gov.uk/climate-consultation
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4

TOPIC 4: RENEWABLE ENERGY CAPACITY ANALYSIS

4.1

INTRODUCTION
The purpose of this section is to provide the evidence to support enhanced renewable energy capacity
through the Local Plan and neighbourhood planning process, recognising NPPF and NPPG support
for community-led renewable energy developments.
This section will review the amount of existing renewable energy capacity across the borough. This
should include quantifying the existing, planned, and future potential number and/ or capacity of
installations.
This section will then explore the range of additional renewable energy capacity that could be
accommodated across the Borough (including solar and wind) and identify potentially suitable
locations given constraints present and potential post-mitigation impacts through GIS analysis.
Lastly, this section will look at potential ways in which local and neighbourhood planning can most
effectively support renewable energy capacity.

4.2

METHODOLOGY

4.2.1

TECHNOLOGY REVIEW
A quick overview of existing renewable and low carbon energy technologies is provided in this section.
The selected technologies represent the more mature and utilised technologies but does not represent
an exhaustive selection. These are:
▪

Onshore wind is a proven, mature technology which has grown rapidly over the last decade.
Wind turbines have become bigger, with taller hub heights and larger rotor diameters. This has
the benefit of both making use of higher wind speeds at higher altitude and energy generation
gains due to larger rotor diameters. There are currently 14,282 MW of onshore wind installed
in the UK, with 157 MW being added in 202053. Onshore wind produced 34,948 GWh of
electricity, equivalent to 11.2% of the electricity consumed in the UK in 2020.
The majority of the largest wind farms in the UK have been built in Scotland and in other
northern parts of the country, due to the higher availability of wind resources. Typical turbine
sizes in the existing fleet range between 2.0 – 3.5 MW, although larger models up to 5 MW
have become available in recent years. The typical height for such turbines typically ranges
from 80-150m. Wind farms typically have a direct connection to the distribution or transmission
network, with some small-scale development being used for self-consumption, known as
‘private-wire’ solutions.
Since 2015, local planning in England restrict onshore wind developments to areas designated
by local authorities and clear local support is required. This coincided with the removal of
onshore wind from the list of technologies participating in the Government’s Contracts for
Difference, a form of financial support which provides a fixed-price guarantee for their energy
generation. These changes resulted in a 96% reduction in onshore wind projects, with only
eight onshore wind farm applications submitted between 2016 and 2020. However, the

53

https://www.gov.uk/government/statistics/energy-trends-section-6-renewables
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Government has recently signalled that it will update the current Community Benefits and
Engagement Guidance for Onshore Wind, as part of its plans to include the technology in the
upcoming round of renewable energy procurement (i.e. contracts for difference)54.
No existing wind developments are thought to be operational in Basingstoke and Deane based
on the data reviewed. Two proposals, Bullington Cross Wind Farm and Woodmancott Down,
for an 8 MW and 18 MW developments did not achieve planning consent in 2015, and no new
developments have been proposed since then.
▪

Ground-mounted Solar PV has been extensively installed in the UK, with approximately 8.5
GW out of the existing capacity of 13.6 GW being large-scale solar farms55. New installations
amounted to 217 MW in 2020, and solar generated 12.8 GWh of electricity, equivalent to 4.1%
of all electricity generation.
The cost of solar photovoltaics has decreased by 82% over the last decade, the sharpest cost
decline of any electricity-generating technology in recent years. This has allowed large-scale
projects to continue even after the withdrawal of the Government subsidies, such as the Feedin Tariff, with around 4.2 GW of solar ground-mounted PV through the planning process or
under construction.
Ground-mounted solar PV arrays typically consist of solar panels mounted on a supporting
framework or structure and arranged to a suitable location and tilt. Typically, several rows of
panels are installed with sufficient space in between to avoid shading from one row to the next.
Land density is typically of 2 hectares per MW, though this will vary depending on the project
design and the ground characteristics. Notably, the Cleve Hill project in Kent (soon to begin
construction) uses an east-west panel orientation which allows for a denser layout, with 350
MW only occupying 360 hectares56.
There is an estimated 7.8 MW of domestic solar rooftop installations, and 28 MW of operational
ground-mounted sites in Basingstoke and Deane. There is currently a 50 MW development,
the Bramley Frith Solar Farm, which has recently submitted its planning application to the
Council (20/03403/FUL). This development also includes co-located battery storage.

▪

Other Renewables. In addition to onshore wind and solar photovoltaics, there are a number
of technologies that have also been developed in Basingstoke and Deane. These include:
-

-

-

Anaerobic Digestion: Anaerobic digestion is process by which biodegradable material is
broken down by microorganisms to produce biogas (e.g. methane). This methane can be
used to generate electricity, or, alternatively, injected into the mains gas network. There is
approximately 3.9 MW of anaerobic digestion installed across three sites in the borough.
No further developments are known to be currently planned.
Micro Combined Heat and Power (CHP): Micro CHP is a technology that uses natural gas
to generate both heat and electricity, at a typical ratio of 6:1. This ratio is variable and
significantly varies in commercial applications. There are currently 19 kW of domestic
installations in the borough and no further installations are planned.
Energy for Waste: Energy for Waste relies on the combustion of waste to generate heat,
which is used to generate electricity. The waste hierarchy is widely accepted, whereby only

54

https://www.gov.uk/government/consultations/contracts-for-difference-cfd-proposed-amendments-to-the-scheme-2020
https://www.solarpowerportal.co.uk/blogs/understanding_the_uks_8.5gw_of_completed_large_scale_solar_farms
56
https://www.clevehillsolar.com/
55
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-

waste that cannot be reused or recycled should be incinerated. There are currently 8 MW
of electricity capacity from Veolia’s Chineham Energy Recovery Facility, but no more
installations are currently in the pipeline.
Energy storage: Battery storage is an increasingly attractive technology to install in both
domestic and commercial applications, in order to maximise the generation of renewable
energy as well as to offer energy services (e.g. flexibility, frequency response) to the wider
energy system. There is currently 1 MW of operational batteries in the borough installed in
2019, co-located with the Berry Court Solar Farm. In addition, there is a 21 MW standalone
development which has been given planning permission57, as well as a proposal for colocated battery storage at the Bramley Frith Solar Farms. A 15 MW battery project in
Chineham was withdrawn in 2018.

A summary of existing capacity of renewable energy technologies is provided in the table below,
broken down by project stage:
Table 4-1 – Existing capacity of renewable energy technologies in Basingstoke and Deane58
Technology

4.2.2

Operational Capacity
(MW)

In planning/Under
Construction

Withdrawn/Rejected

Onshore Wind

0

0

26.0

Solar PV

28

49.9

15.5

Anaerobic
Digestion

3.9

0

0

MicroCHP

0.019

0

0

Energy for Waste

8.0

0

0

Batteries

1.0

21.0

15.0

GIS MAPPING
Geographic Information System (GIS) mapping was undertaken as part of this project in order to help
quantify the potential land availability for utility scale solar photovoltaics and onshore wind generation.
The methodology employed considered the area within the boundaries of Basingstoke and Deane as
a whole. From this, 37 additional mapping layers were overlaid to exclude locations which were
deemed unsuitable; these varied for each of the two maps generated. Generally, the approach has
been conservative, such as, for example, not including historic landfill sites for solar PV and only
considering areas with wind speeds of 6.5 meters per second or higher (measured at a height of 45m).
It should be noted that District Network Operators’ connections were not considered at this point, so
the areas identified should be further investigated and prioritised if considered suitable.
The land excluded was determined based on practicality (e.g. urban areas), planning constraints
(conservation areas or areas near listed buildings), project risk (e.g. flood zone) or the avoidance of
infrastructure (e.g. roads and highways). In addition, the purpose and type of land has also been

57

https://www.gov.uk/government/publications/renewable-energy-planning-database-monthly-extract 19/03097/FUL

58 https://www.gov.uk/government/publications/renewable-energy-planning-database-monthly-extract 19/03097/FUL
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considered, with high quality agricultural or high value nature habitats not being considered (e.g. a
number of Agricultural Land Grades and Classes have not been considered, as well as ancient
woodland, habitats, local nature reserves, etc.). Some of these layers result in a large amount of land
being excluded (e.g. Areas of Outstanding Natural Beauty, built-up areas) whereas other are a much
more limited restriction (e.g. listed buildings, historic landfill).
In some cases, in addition to restricting the feasible land to include a particular type of land, a buffer
has been added to extend the restricted area. This is the case for built-up areas, highways and roads,
listed buildings, Millennium Greens, National Grid infrastructure and rivers.
As the two mapping exercises were undertaken independently, there has been no consideration for
overlapping areas or prioritisation. As many of the mapping layers considered and criteria used were
similar there is overlap in the areas identified. As such it is not viable to undertake all of these initiatives
to their full potential.
The datasets used in the GIS analysis were obtained from publicly available sources, such as the
Environmental Agency, DEFRA or Ordnance Survey. A list of the layers used, and how they were
applied to the solar and wind feasibility analysis is provided below. In addition, a more detailed list of
each layer, its description and its source is provided in Appendix E.
Table 4-2 – Summary of GIS layers used in the solar and wind GIS analysis
Dataset Available for England

Solar

Wind

Remark

Agricultural Land Classification
Grades Post 1988 Survey

Exclude Grade 1,
2, 3a and 5

Exclude Grade 1,
2, 3a and 5

-

Ancient Woodland

Exclude

Exclude

-

Areas of Outstanding Natural
Beauty

Exclude

Exclude

-

Battlefields

N/A

N/A

None in AOI

Built Up Areas

Exclude

Exclude

100m buffer

Country Parks

Exclude

Exclude

-

Countryside and Rights of Way
(CRoW)

Exclude

Exclude

Areas of Registered
Common Land

Doorstep Greens

Exclude

Exclude

-

England Coast Path Route

N/A

N/A

None in AOI
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Dataset Available for England

Solar

Wind

Remark

Flood Zone2

Include

Include

-

Flood Zone3

Exclude

Exclude

-

Heritage Coasts

N/A

N/A

None in AOI

Highways

Exclude

Exclude

100m buffer

Historic Landfill

No

No

-

Listed Buildings

No apply 20m
buffer around

No apply 20m
buffer around

20m buffer

Local Authority Greenbelt
boundaries

Exclude

Exclude

None in AOI

Local Nature Reserves

Exclude

Exclude

-

Millennium Greens

Exclude

Exclude

20m buffer

National Grid Tower

Exclude

Exclude

20m buffer

National Grid Substation

Exclude

Exclude

100m buffer

National Grid Cable

Exclude

Exclude

10m buffer

National Nature Reserves

Exclude

Exclude

-

National Parks

N/A

N/A

None in AOI

National Trails

N/A

N/A

None in AOI

Noabl (Wind Speed)

N/A

Exclude areas
<6.5m/s

Use 45m surface, >=6.5 m/s
should be included

Parks and Gardens

Exclude

Exclude

-

Permitted Waste Sites Authorised
Landfill

Exclude

Exclude

-
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Dataset Available for England

Solar

Wind

Remark

Priority Habitat

Exclude

Exclude

-

Provisional Agricultural Land
Classification

Exclude Class 1,
2&5

Exclude Class 1,
2&5

3 & 4 can be used for all
types, do not exclude

Ramsar

N/A

N/A

None in AOI

Road Links

Exclude

Exclude

10m buffer

Scheduled Monuments

Exclude

Exclude

-

Sites of Special Scientific Interest

Exclude

Exclude

-

Special Areas of Conservation

Exclude

Exclude

-

Special Protection Areas

N/A

N/A

None in AOI

Statutory Main River

Exclude

Exclude

5m buffer

World Heritage Sites

N/A

N/A

None in AOI

4.3

GIS RESULTS

4.3.1

SOLAR PV FEASIBILITY ANALYSIS
For photovoltaics (solar farms), 24,307 ha of land was identified (i.e. parcels of land over 0.1 ha) and
24,149 ha was identified as being at least 1ha. A significant number of parcels with large areas has
been identified, with 15,735 ha of land being made up of parcels larger than 100 ha.
The results of the solar PV Feasibility GIS analysis are shown below:
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Figure 4-1 - GIS Mapping of potentially suitable land for solar farm development

A breakdown of the size of land identified as suitable is provided in the table below:
Table 4-3 - Breakdown of the number and size of suitable land for solar development
Parcel Size (ha)

Number of Parcels

Area (ha)

>0.1

977

24,308

0.5

690

24,239

>1

564

24,149

>2

475

24,021

>3

423

23,896

>4

388

23,774

>5

348

23,596

>6

327

23,478

>7

311

23,373

>8

300

23,292

>9

287

23,180

>10

277

23,086

>25

177

21,418

>50

116

19,262

>100

65

15,735

>200

26

10,135
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The results of this analysis indicate that there is a large amount of land within the borough (mainly
agricultural land) which could be used for solar projects. It is clear that the entirety of the land identified
is unlikely to be entirely dedicated to renewable energy generation, but the results indicate that even
with a small percentage being used for these purposes (e.g. 5%), a large amount of renewable energy
could be installed.
This assessment has only considered the techno-economic requirements; practically there are further
constraints around land ownership, land use prioritisation and other constraints which will need to be
considered. Further analysis could be carried out to understand the current state of the land and map
its ownership and technical suitability to solar installations (e.g. connection to the distribution network,
shading).
This assessment was partially validating by checking whether two recent solar PV development
projects in Basingstoke and Deane (currently pre-construction) were located in area identified as
feasible by the GIS analysis. This would indicate that the land identified by the analysis (which meets
all restrictions as per Table 4-2) matches that of the planned projects (although that does not
necessarily mean that those proposed schemes would have been acceptable when considered in
detail). These projects are Bramley Frith59 and Old Basing60.
In the figures below, it can be seen that the feasible area (left) reasonably matches the area proposed
by the developer for the project (right). The difference could be attributed to land ownership, which
does not exactly match the identified feasible area.
Figure 4-2 - Identified feasible area near Bramley (left) and Bramley Frith’s project proposed area (right)

59
60

20/03403/FUL
19/03097/FUL
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Figure 4-3 - Identified feasible area near Old Basing

As such, it can be concluded that the GIS analysis is a reasonable predictor of areas where solar
energy developments can be developed, in so far as the parameters it considers (e.g. access to the
distribution has not been considered and can be a critical factor in the suitability of a particular area
for a development). However, it does not indicate that any specific site will be acceptable in planning
terms as it would need to be considered against a range of more detailed and site-specific
considerations.

4.3.2

ONSHORE WIND FEASIBILITY ANALYSIS
For onshore wind, 6,814 ha of land was identified (i.e. parcels of land over 0.1 ha) as suitable and
6,774 ha were identified as being at least 1ha. This is a lower figure than the amount of land identified
as suitable for solar development, due to the increased restriction of adequate wind speed (i.e.
average speed of at least 6.5 meters per second, measured at a height of 45 m). However, there is
still a significant amount of land identified, with 4,272 ha being made up of parcels larger than 100 ha.
The results of the onshore wind feasibility GIS analysis are shown below:
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Figure 4-4 - GIS Mapping of potentially suitable land for wind farm development

A breakdown of the size of land identified as suitable is provided in the table below:
Table 4-4 - Breakdown of the number and size of suitable land for onshore wind development
Parcel Size (ha)

Number of Parcels

Area (ha)

>0.1

271

6,814

>1

163

6,774

>2

138

6,740

>3

118

6,689

>4

106

6,647

>5

96

6,602

>6

93

6,585

>7

93

6,585

>8

91

6,570

>9

88

6,545

>10

86

6,526

>20

62

6,177

>25

55

6,018

>50

31

5,141

>100

19

4,272

>200

10

3,094

The results of this analysis indicate that there is a significant amount of land within the borough (mainly
agricultural land) which could be used for onshore wind projects. In a similar way to the solar analysis,
it is clear that the land identified exceeds what is practicable and it is very unlikely to be entirely
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dedicated to renewable energy generation. However, pursuing onshore wind projects in a small
percentage of the land identified (e.g. 10%) could lead to a large amount of renewable energy being
installed.
This assessment has only considered the techno-economic requirements; practically there are further
constraints around land ownership, land use prioritisation and other constraints which will need to be
considered. A further mapping exercise or survey of the land identified could be carried out to
understand the current state of the land and its ownership, as well as provide a more detailed technical
assessment of its suitability to onshore wind installations (e.g. specific site wind speed map or the
feasibility to connect to the distribution network).
This assessment was partially validating by checking whether a past onshore wind development
project (which eventually did not proceed to construction) was located in area identified as feasible by
the GIS analysis. This would indicate that the land identified by the analysis (which meets all
restrictions as per Table 4-2) matches that of the planned projects. This project is the Bullington Cross
Wind Farm61.
Unfortunately, only part of the project location falls within the limits of Basingstoke and Deane (as can
be seen in the figure below). It can be seen that there are a few feasible parcels in that area, and the
only restrictions being applied in that zone are wind speed limits. The development consisted of six
130m-high turbines, so it is likely that wind speeds at this location were adequate, compared to the
45-meter height used in this project (wind speed increases with height, due to wind shear).
Figure 4-5 - Identified feasible area near Bullington (left) and Bullington Cross Wind Farm’s project proposed
area (right)

4.3.3

HEAT NETWORK FEASIBILITY ANALYSIS
A district heating scheme comprises a network of insulated pipes used to deliver heat in the form of
hot water or steam from the point of generation (usually an energy centre) to multiple end users. The
potential to develop heat networks in Basingstoke and Deane has been previously investigated,
through a number of studies commissioned by the council and delivered by Encraft and Arup.
▪

61

The Encraft study produced indicative network designs for four heat clusters around
Basingstoke town, including the North Hampshire Hospital complex, Leisure park (existing),

http://www.renewables-map.co.uk/deccpop.asp?deccrefid=4096
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Basing View and Town Centre; each with a series of expanding phases. Scheme
configurations were developed that allowed techno-economic modelling of a number of
possible network routes and served loads to understand potential business cases and
commercial models.
Figure 4-6 - Encraft's study area and the four clusters identified by the study

▪

Arup was subsequently appointed by Basingstoke and Deane Borough Council to undertake
a feasibility study for the development of a District Heating (DH) network around North
Hampshire Hospital (NHH) in Basingstoke. This was the cluster identified by Encraft which
demonstrated a more attractive technical and economic potential. The feasibility assessment
found a resilient economic case for a heat network to be developed.

Figure 4-7 - Recommended extent of the North Hampshire Hospital (NHH)
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Further details about district heating opportunities can be found in the full reports.
In terms of future development, district heat networks are only likely to be suitable on new
development in limited circumstances. In particular, opportunities should be considered where there
is a source of waste heat (for example, arising from Chineham incinerator or another commercial
use). However, the feasibility and viability of a heat network will depend upon a number of factors:
▪

Housing density. District heating is only likely to be feasible in high density areas and is most
suited to medium and high-rise residential developments where only a short length of pipework
is required between end users;

▪

Load diversity. Created by a mix of users with a diversity of load profiles to provide a consistent
heat demand through the day. This may include schools, offices and leisure centres.

▪

Anchor loads. These are buildings with significant heat demands that are fairly constant
throughout the year, like leisure centres, hospitals and care homes.

District heating will not generally be suitable for low density residential development.

4.3.4

RENEWABLE ENERGY POTENTIAL ASSESSMENT
In order to quantify the amount of solar PV and onshore wind that can be deployed on the land
identified, a number of key parameters need to be identified. These include the area density of solar
and wind developments, and the yield of typical installations.
For solar developments, a density of 2 ha per MW62 was used as per the solar industry body
recommendation. In addition, using European Commission’s Photovoltaic Geographical Information
System63, the capacity factor64 of a solar PV installation in Basingstoke and Deane65 can be obtained.
As it is shown in the figure below, the yield is estimated as 1053 kWh/kW (which includes a realistic
10% system loss), which is equivalent to a capacity factor of 12.0%. This is slightly higher than the
average UK solar PV capacity factor of 11.1%, as per BEIS data66, which is reasonable given the
southern location of Basingstoke and Deane within the UK.

62

https://www.solar-trade.org.uk/solarfarms/#:~:text=Some%20facts%20about%20solar%20farms&text=%E2%80%93%20For%20every%205MW%20installed%2C%20a,mega
watts%20(MW)%20of%20installation
63
https://ec.europa.eu/jrc/en/pvgis
64
The capacity factor refers to the amount of time, as a ratio, which a generator produces power at their rated output. This allows the
comparison of technologies in terms of energy production, which may differ for an equal capacity or installation size.
65
The location used has the following coordinates: 51.236, -1.383
66
https://www.gov.uk/government/statistics/energy-trends-section-6-renewables
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Figure 4-8 - Results of a 1 kW ground-mounted system in Basingstoke and Deane

Lastly, a minimum size of parcels used for solar development was established, based on typical
installation sizes and scale. There have been a couple of recent large-scale solar proposals in
Basingstoke and Deane, namely Old Basing and Bramley Frith, of 37 and 81 hectares, respectively.
This is equivalent to 18.5 MW and 40.5 MW, in line with typical sizes for large scale solar farms
between 15 – 50 MW on low-grade or brownfield land67. It should be mentioned that smaller scale
opportunities for land owners and farmers exist in the 0.5 – 15 MW size, but have not been considered
in this study. A conservatively large minimum area of 25 ha has been set as the minimum land area
required for large-scale solar development.
The calculations have been repeated for a potential scenario in which 5% of the land identified by the
GIS analysis was used for large-scale solar generation projects, in order to illustrate a more realistic
scale of potential renewable energy and carbon savings available through this technology.
The results can be seen in the table below:
Table 4-5 - Results of large-scale solar capacity and generation calculations
Parameter

Value

PV Feasible Area (>25 ha)

21,418 ha

PV Capacity

10,709 MW

PV Yield

11,257 GWh

Carbon Emissions Savings (2040)

451.88 ktCO₂

PV Area (5% of >25 ha)

1,071 ha

PV Capacity

535 MW

67

https://www.nfuonline.com/solarpv_nfubriefing4/#:~:text=Typically%2C%20developers%20and%20installers%20require,land%20of%2030
%2D50%20MW
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Parameter

Value

PV Yield

563 GWh

Carbon Emissions Savings (2040)

22.6 ktCO₂

For wind generation potential, a density of 9 hectares per MW was used. This is taken from a similar
renewable energy feasibility study68 (in the UK). This was validated against a range of UK wind farms
(Whitelee69, Scout Moor70 and Cefn Croes71), with densities in the range of 8.38 – 12.82 hectares per
MW. In addition to large-scale opportunities, the installation of wind turbines at a smaller scale is
possible in smaller pieces of land (at lower densities), though of higher complexity compared to an
equivalent solar project. These have not been included in the report.
The capacity factor was obtained from the UK average, as per BEIS data72, for onshore wind, which
is equal to 26.6%. This is a conservative estimate, as a modern onshore wind installation will likely
have a higher capacity factor, due to larger turbines and more advanced layout design. In addition, a
wind speed average of 6.5 m/s is also a conservative restriction, so there may be some existing
projects in less windy conditions with lower capacity factors which are taken into the average.
Figure 4-9 - Wind Speed Distribution Layer for Basingstoke and Deane, used in the GIS analysis

Lastly, a minimum parcel size requirement is selected based on the typical scale of development.
Large-scale onshore wind farms (>5 MW) have been included in the latest round of Government’s
68

https://www.stratford.gov.uk/doc/205885/name/ED481%20Renewable%20Energy%20Capacity%20Study%20for%20the%20West%20Mid
lands%20March%202011.pdf/
69
https://www.scottishpowerrenewables.com/pages/whitelee.aspx
70
http://www3.lancashire.gov.uk/council/meetings/displayFile.asp?FTYPE=M&FILEID=8454
71
https://www.thewindpower.net/wind-farm-1452-cefn-croes-inc-devils-bridge-bryn-du-nffo-contract-nd-nd.php
72
https://www.gov.uk/government/statistics/energy-trends-section-6-renewables
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contracts for difference73 which will take place in 2021. As such, based on the selected density
(allowing for some flexibility), 50 hectares has been taken as the threshold for onshore wind
development.
The calculations have been repeated for a potential scenario in which 10% of the land identified by
the GIS analysis was used for large-scale solar generation projects, in order to illustrate a more
realistic scale of potential renewable energy and carbon savings available through this technology.
The results can be seen in the table below:
Table 4-6 - Results of large-scale solar capacity and generation calculations

4.4

Parameter

Value

Wind Feasible Area (>50 ha)

5,141 ha

Wind Capacity

571 MW

Wind Yield

1331 GWh

Carbon Emissions Savings (2040)

54.04 ktCO₂

Wind Feasible Area (10% of >50 ha)

514 ha

Wind Capacity

57 MW

Wind Yield

133 GWh

Carbon Emissions Savings (2040)

5.4 ktCO₂

POLICY REVIEW AND RECOMMENDATIONS
In order to support Basingstoke and Deane’s ambitious decarbonisation plans, increasing the amount
of energy from renewable and low carbon technologies which is produced in the borough can be an
important area of action. In Section 1, the carbon reductions associated with the development of 5%
of the solar feasible area and 10% of the wind feasible area (greater than 25 and 50 ha, respectively),
resulted in a 28 ktCO2 reduction by the year 2040. In year 2030, this figure would be 58 ktCO2, as the
carbon intensity of grid electricity reduces over time. As such, renewable energy could play a big role
in meeting earlier targets.
Currently, local planning authorities are responsible for renewable and low carbon energy
developments of capacities up to 50 MW. Domestic installations are typically permitted development
and do not usually require planning permission. As such, local planning has an important role in the
delivery of new renewable and low carbon energy generation, provided that the local environmental
impact is mitigated and considered acceptable. The National Planning Policy Framework (paragraphs
151-153) establishes that all local authorities should help increase the use and supply of renewable
energy, and this should be considered in the drafting of their Local Plan by taking into account the
potential for renewable energy development in their boroughs.

73

https://www.gov.uk/government/consultations/contracts-for-difference-cfd-proposed-amendments-to-the-scheme-2020
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In addition, neighbourhood plans should consider areas that can be prioritised for renewable energy
developments. In particular, community-led renewable energy developments can provide attractive
economic opportunities for local communities and can be granted planning permission through
Development Orders and Community Right to Build Orders.
Basingstoke and Deane Borough Council could include positively worded policies in their Local Plan
Update to set out a list of criteria and areas which will need to be considered in the assessment of
renewable energy development applications. This provides certainty for councils as to what areas will
be used for renewable energy development. The Council can also provide support for community-led
projects by engaging with parish councils and communities in the development of the Local Plan and
by providing clear information on local issues and the decision-making process.
Lastly, the GIS analysis produced as part of this Section can be used in the identification of suitable
areas for renewable energy development, which already considers the technical requirements of both
solar and wind technologies and, to a degree, takes account of mitigating local environmental impacts
by restricting the available areas to mainly low-grade agriculture land. Further investigatory work for
more localised areas may be necessary to assess landscape sensitivity. This is particularly important
for wind developments, as it is a requirement that they take place in a previously identified suitable
area. Guidance and an energy opportunity map could be produced with the findings of this exercise.

4.5

CONCLUSIONS
A review of the available renewable energy generation has been conducted utilising a range of official
sources and based on the best information available. A significant amount of solar PV has been
installed in Basingstoke and Deane, with 7.8 MW of domestic rooftop installations and 28 MW of
operational ground-mounted systems, and a 50 MW development in the planning process. Battery
storage is also growing both alongside PV installations and as a stand-alone technology, with 1 MW
currently operational and more than 21 MW under development. On the other hand, no wind farm
projects are thought to be operational or proposed. There is currently a small amount of anaerobic
digestion plants (three sites), micro CHP (19 kW) and energy for waste (one site).
Further to this, GIS analysis has been used to successfully identify land where large-scale solar and
wind projects can be potentially developed. The methodology included a comprehensive assessment
of land types to restrict any which are not deemed suitable for the development of such projects. The
results show that there are large areas of land where solar and wind projects could be developed,
subject to meeting further technical and practical requirements not covered by the analysis.
Subsequently, a high-level analysis of potential energy generation and carbon emissions reduction
has been conducted for both technologies. In addition, existing research commissioned by
Basingstoke and Deane on the feasibility of heat networks was reviewed and summarised.
The Updated Local Plan represents an opportunity for Basingstoke and Deane to set an appropriate
policy framework that allows the borough to pursue the development of renewable energy, as part of
their overall efforts towards reducing carbon emissions and meeting the targets set out in the Climate
Change and Air Quality Strategy74.

74

https://www.basingstoke.gov.uk/climate-consultation
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5

TOPIC 5: SUSTAINABLE DEVELOPMENT ACCREDITATION
SCHEME

5.1

BACKGROUND
This section of the report will advise on how a voluntary sustainable development accreditation
scheme could operate. The scheme would encourage sustainable development from prior to the
adoption of any standards included in the Local Plan Update, likely in early 2024. This section will first
examine the planning policy and legislation associated with that type of accreditation scheme. Then,
it will analyse in detail how this scheme would be implemented.

5.2

PLANNING POLICY AND LEGISLATION REVIEW
This section considers the planning policy and legislative basis for the implementation of the scheme
as well as the practical application of the scheme in decision making. The accreditation scheme
proposed is a voluntary scheme that awards certification to applicants based on meeting specific
energy efficiency criteria and standards. Specialist skills are required for assessing energy
performance of development and it is envisaged that the assessment of applications for accreditation
would be carried out by competent assessors. To give flexibility in the application of the scheme
certification should be applied for at any point of the design stage including twin tracking with a
planning application.

5.2.1

PLANNING POLICY BASIS
To the extent that development plan policies are material to an application for planning permission the
decision must be taken in accordance with the development plan unless there are material
considerations that indicate otherwise (see section 70(2) of the Town and Country Planning Act 1990
and section 38(6) of the Planning and Compulsory Purchase Act 2004 – these provisions also apply
to appeals).
Development plan policies
The current development plan policy is Local Plan Policy EM10 - Delivering High Quality
Development. It states that:
“All development proposals will be of high quality, based upon a robust design-led approach.
1. Development proposals (excluding household extensions28) will be permitted where they:
f) Minimise energy consumption through sustainable approaches to design.”

The accompanying text to policy EM10 states:
“6.85 Proposals for new development, including the construction of new buildings and the
redevelopment and refurbishment of existing buildings (with the exception of householder extensions),
shall be designed to minimise energy consumption. This requirement encompasses landform,
landscaping, as well as layout, design, orientation, massing and materials. These requirements need to
respect the local context and any relevant heritage assets. This approach prioritises ‘passive’
solutions in the form of measures such as high standards of insulation, air-tightness and
appropriate orientation. However, as part of the council’s positive strategy to promote energy
from renewable and low carbon sources, new development should also be designed to facilitate
the incorporation of renewable or low carbon technologies. (Emphasis added)”
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Without specific reference to the accreditation scheme in planning policy the council cannot insist that
applications make an application for accreditation. However, the wording of policy EM10 is helpful in
the determination of planning applications that are made for new development that seeks accreditation
as discussed below.

5.2.2

THE EFFECT OF POLICY EM10
In order to assess the effect of this policy and its relationship with the proposed accreditation scheme
it is firstly important to understand whether it is out-of-date. Paragraph 11d of the NPPF is known as
the ‘tilted balance’ and provides as follows:
“11. Plans and decisions should apply a presumption in favour of sustainable development … for
decision making this means … (d) where there are no relevant development planning policies, or the
policies which are most important for determining the application are out-of-date, granting permission
unless: (i) the application of policies in this Framework that protect areas or assets of particular
importance provides a clear reason for refusing the development proposed; or (ii) any adverse impacts
of doing so would significantly and demonstrably outweigh the benefits, when assessed against the
policies in this Framework taken as a whole”.

The Court of Appeal75 has recently confirmed the correct interpretation of the term “out-of-date” in
paragraph 11d of the NPPF. The Court of Appeal importantly confirmed that whether a relevant local
policy is out-of-date and, if so, with what consequences, are matters of pure planning judgement, not
dependent on issues of legal interpretation. The Court continued by confirming that policies are outof-date for such purposes if they have been:
“… overtaken by things that have happened since the plan was adopted, either on the ground or
through a change in national policy, or for some other reason, so that they are now out-of-date”.

The local plan was adopted in May 2016. Since that time national policy in relation to action to mitigate
the impacts of climate change has continued to strengthen and the council has declared a state of
climate emergency. The clause within Policy EM10 concerning approaches to sustainable design
therefore remains extant – it is not out-of-date.

5.2.3

IMPLEMENTING POLICY EM10 WITH AN ACCREDITATION SCHEME IN PLACE
The moving ground in national planning policy strengthens the council’s position in giving significant
weight to clause 1. (f) of policy EM10. The policy is worded in a way that development proposals will
be permitted (inter alia) where they minimise energy consumption through sustainable approaches to
design. There is no additional guidance in the local plan on the interpretation of the word “minimised”.
However, the implementation of an accreditation scheme that requires the quantification of a
development’s energy performance would ensure that the policy is able to be more effectively and
transparently applied.
Under current planning policy it would not be possible to refuse a development simply on the basis
that it did not apply for accreditation under the council’s scheme, however an application for the
accreditation would provide the empirical evidence necessary for the decision maker to understand to
what extent energy consumption was being minimised.
To lever the most benefit towards achieving energy performance in new development the accreditation
scheme guidance should include the policy text of EM10 and state that one of its purposes is to assist

75

In Peel Investments v Secretary of State for Housing, Communities & Local Government [2020] EWCA Civ 1175
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with the implementation of Policy EM10 in relation to its objectives to minimise energy consumption
through sustainable design.

5.2.4

COUNCIL ENDORSEMENT OF THE ACCREDITATION SCHEME
It should be considered whether the accreditation scheme could be endorsed by the Council at cabinet
or full council level. A period of public consultation could also be considered. While the accreditation
scheme would not form part of the development plan as an SPD, such an endorsement would ensure
at the very least that it would be treated as a material consideration in planning decisions.

5.2.5

RECOMMENDATIONS
We make the following recommendations for the most effective operation of the accreditation scheme
to achieve adoption of measures by developers to tackle climate change ahead of more effective
planning policies to achieve net zero in the review of the local plan:

5.3

▪

Make specific reference in the accreditation scheme guidance to Policy EM10 including setting
out as one of the purposes to assist with implementing the policy;

▪

Consider whether the accreditation scheme can be endorsed by the council or included for a
period of public consultation. This would ensure weight can be given to it as a material
consideration in planning decisions;

▪

To ensure the accreditation scheme is effectively applied ensure that assessment is carried
out by competent specialists;

SCHEME ENERGY STANDARDS
This section of the report will explain in detail how a voluntary sustainable development accreditation
scheme could operate in order to start encouraging sustainable development (from 2021) until the
Local Plan Update is completed (expected 2024). It is currently envisaged that developers would be
encouraged to submit a Sustainability Statement with planning applications. If the development
achieves a sufficiently high sustainability standard, then an accreditation would be granted alongside
any planning permission.
The scheme should address the following matters:
▪

Fabric Energy Efficiency

▪

Carbon Emissions

▪

Energy Use Intensity (regulated and unregulated)

▪

Renewable/Low Carbon Energy

▪

Future proofing (Introducing flexibility, lowering peak energy demand and creating an
integrated energy management system)

▪

Smart Controls and metering

▪

Construction Quality

The proposed scheme consists of 4 ratings, the Bronze, Silver, Gold and Platinum.
Figure 5-1 below shows a summary of the key requirements per rating.
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Figure 5-1 - Summary diagram of scheme’s ratings

▪

The Bronze rating aims to stimulate industry practice beyond current standards by requiring
for an exceedance in fabric efficiency over the soon-to-be-enforced Part L 2021
(recommendation of 5% exceedance). It will also require an exceedance in carbon emissions
over the current Part L 2013, as indicated by Future Homes Standard (31%) and Future
Building Standard (27%) consultations. No requirements to comply with any RIBA target is
included, but there it will be a requirement to benchmark the operational energy results against
the RIBA targets for 2025 and 2030.

▪

The Silver rating is designed in a way to encourage developers to align with the known-todate fabric requirements of the Future Homes Standard (FHS) before it becomes enforced
(expected 2025). Also, it will encourage them to exceed the proposed by FHS carbon emission
reduction from Part L 2013 (expected to be 75-80% reduction). The Silver rating introduces
the aspiration to comply with the RIBA 2025 target and to include on-site renewable energy
generation equivalent to at least the 15% of the developments’ energy consumption.

▪

The Gold rating is designed in a way to encourage developers to proceed with the current best
practice fabric and system efficiency standards as described by LETI Climate Emergency
Design Guide. This fabric standards are aligned with the fabric requirements to be introduced
by the Local Plan Update when it is completed (expected 2024). Gold rating introduces the
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Net Zero Operational Carbon aspiration for new developments. Moreover, it requires
compliance of their energy consumption (regulated and unregulated) with the RIBA 2030 target
and the requirement to include on-site renewable energy generation equivalent to at least the
20% of the developments’ energy consumption.
▪

The Platinum rating is designed in a way to encourage developers to proceed with the current
best practice fabric and system efficiency standards as described by Passivhaus Plus.
Platinum rating upgrades the Net Zero Carbon definition for new developments to include both
operational and embodied carbon emissions. Moreover, it requires compliance of their energy
consumption (regulated and unregulated) and the on-site renewable energy generation with
the equivalent Passivhaus Plus targets.

The rationale behind each of the categories and ratings above will firstly be explained in detail,
followed by the summary of the recommended requirements for the sustainable development
accreditation scheme.

5.3.1

FABRIC ENERGY EFFICIENCY:
A fabric first approach will allow a more robust path towards meeting the UK’s climate targets. By
starting off with a well performing thermal envelope the gap to be made up by the systems will be
smaller and less costly.
Bronze:
Domestic: As a minimum standard, we propose that all new dwellings exceed the building fabric
specifications laid out under Option 2 (Fabric plus technology) of the Future Homes Standard Part L
2021, which is the preferred option by the Government (recommendation of at least 5% exceedance).
Non-domestic: The relationship between building fabric and energy demand in non-domestic buildings
is relatively complicated as compared to that in domestic buildings. Often a balance needs to be struck
between heating, cooling demands, and daylight provision. As a minimum, we propose that all new
non-domestic buildings exceed the building fabric specifications laid out in the preferred by the
Government Option 2 of the Future Building Standard 2021 (recommendation of at least 5%
exceedance).
Table 5-1 - Minimum fabric specifications for domestic developments, as per Future Homes Standard Part L
2021 (Option 2) and for non-domestic developments, as per Future Buildings Standard Part L 2021 (Option 2)
Element

Domestic - Part L
2020 Option 2

Non-Domestic - Part L 2021
Option 2 (All buildings except
warehouses)

External Wall U-Value (W/m2.K)

0.18

0.18

Roof U-Value (W/m2.K)

0.11

0.15

Floor U-Value (W/m2.K)

0.13

0.15

Window U-Value (W/m2.K) - inclusive of
frame

1.20 (double glazing)

1.40 (double glazing)

Window G-Value

0.63

0.29

Air Permeability (m3/h m2 @50 Pa)

5

3

Ventilation

Natural ventilation

Natural ventilation
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Silver: The silver standard proposes the adoption of Option 1 (‘Future Homes Fabric’) which is
intended to deliver a 20% improvement on the current Part L standards through high fabric standards
(typically with triple glazing and minimal heat loss from walls, ceilings and roofs). For non-domestic
buildings the standard remains the same as that for the Bronze standard.
Table 5-2 - Minimum fabric specifications for domestic developments, as per Future Homes Standard-FHS
(expected to be equivalent to Part L 2020 Option 1)
Domestic – FHS

Element
External Wall U-Value (W/m2.K)

0.15

(W/m2.K)

0.11

Floor U-Value (W/m2.K)

0.11

Window U-Value (W/m2.K) - inclusive of frame

0.8 (triple glazing)

Window G-Value

0.57

Air Permeability (m3/h m2 @50 Pa)

5

Ventilation

Natural ventilation

Roof U-Value

Gold: The Gold Standard adopts the more ambitious building fabric efficiency targets for both
domestic and non-domestic buildings, set by the London Energy Transformation Initiative (LETI)
Climate Emergency Guide.
Table 5-3 - Minimum fabric specifications for domestic developments, as per LETI Climate Emergency Guide
Element

Domestic - LETI

Non-Domestic - LETI

External Wall U-Value (W/m2.K)

0.13

0.15

Roof U-Value (W/m2.K)

0.10

0.12

Floor U-Value (W/m2.K)

0.09

0.12

1 (triple glazing)

1 (triple glazing)

Window G-Value

0.5

0.29

Air Permeability (m3/h m2 @50 Pa)

2

1

Ventilation

MVHR

MVHR

Window U-Value
frame

(W/m2.K)

- inclusive of

Platinum: The Platinum standard commits to the PassivHaus Plus standard which also sets a heating
demand limit of 15 kWh/m2 and an airtightness target of n50 = 0.6 / h.
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Table 5-4 - Minimum fabric specifications for domestic developments, as per Passivhaus
Element

Domestic – Passivhaus

External Wall U-Value (W/m2.K)

Max: 0.15, Best practice ≤0.1

Roof U-Value (W/m2.K)

Max: 0.15, Best practice ≤0.1

(W/m2.K)

Max: 0.15, Best practice ≤0.1

Floor U-Value

5.3.2

Window U-Value (W/m2.K) - inclusive of frame

Max: 0.8, Best practice ≤0.75 (triple glazing)

Window G-Value

0.5

Air Permeability (ACH @50 Pa)

0.6

Ventilation

MVHR

CARBON EMISSIONS
The UKGBC Net Zero Carbon Buildings Framework, sets out definitions and principles around two
approaches to net zero carbon. Developers aiming for net zero carbon in construction should design
the building to enable net zero carbon for operational energy, and where possible this should be
achieved annually in-use. Net zero carbon for both construction and operational energy represents
the greatest level of commitment to the framework. This has been reflected in the formulation of the
Gold and Platinum Standards. The Bronze standard aligns with the step change to the Part L 2020
consultation of the Future Homes Standard and the Part L 2021 consolation of the Future Buildings
Standard by proposing an improvement over the current version of the Building Regulations (Part L
2013). The Silver standard aligns with the step change to the expected Future Homes Standard –
FHS by proposing an improvement over the current version of the Building Regulations (Part L 2013).
Bronze:
Domestic: Adopting Option 2 of the Future Homes Standard Part L 2020 will allow for a 31% reduction
in carbon emissions from the current Part L 2013 standard. As a minimum, we therefore propose that
all new dwellings exceed this target of carbon emissions.
Non-domestic: Adopting Option 2 of the Future Building Standard Part L 2021 will allow for carbon
emission reduction of 27% from the current Part L standards for non-domestic buildings. As a
minimum, we therefore propose that all new non-domestic building exceed this target of carbon
emissions.
Silver:
Domestic: Adopting the Future Homes Standard (expected to be equivalent to Part L 2020-Option 1)
will allow for a 75-80% reduction in carbon emissions from the current Part L 2013 standard. As a
minimum, we therefore propose that all new dwellings exceed this target of carbon emissions.
Non-domestic: For non-domestic buildings the standard remains the same as that for the Bronze
standard.
Gold: This adopts the UKGBC Net Zero Carbon – Operational definition – ‘When the amount of
carbon emissions associated with the building’s operational energy on an annual basis is zero or
negative. A net zero carbon building is highly energy efficient and powered from on-site and/or off-site
renewable energy sources, with any remaining carbon balance offset.’
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Platinum: This adopts the UKGBC Net Zero Carbon – Operational definition (same as for the silver
standard) and the Net Zero Carbon – Construction definition – ‘When the amount of carbon emissions
associated with a building’s product and construction stages up to practical completion is zero or
negative, using offsets or the net export of on-site renewable energy.’

5.3.3

ENERGY USE INTENSITY
Energy Use Intensity includes all energy uses in the building (regulated and unregulated) as measured
at the meter and excludes on-site generation.
Bronze: Whilst the bronze standard doesn’t set an explicit target for limiting energy consumption, it
asks for a commitment to:
▪

Benchmark the scheme’s performance against the RIBA Climate Challenge Targets for both
domestic and non-domestic development

▪

Make a commitment to produce a Building User Guide and a Tenant Fit-Out Guide to
encourage users to reduce their unregulated energy. The Future Homes Standards and/or
Future Building Standards do not provide guidance for reducing un-regulated energy
consumption in domestic or non-domestic buildings. However, some councils (e.g. the GLA76)
request that development considers the calculation and minimization of emissions not
captured within Building Regulations. This could include specification of energy efficiency
standards for lighting, home appliances, office equipment and other commercial appliances.

Silver: The Silver Standard adopts the RIBA 2025 Climate Change Target, set at < 70 kWh/m2/yr for
domestic buildings and < 110 kWh/m2/yr for non-domestic buildings. These targets are worse than
those proposed by the LETI Climate Emergency Guide but show a marked improvement on current
building performance which has been benchmarked at 140 kWh/m2/yr for domestic buildings and 160
kWh/m2/yr for non-domestic buildings77 in the LETI Guide.
Gold: The Gold Standard adopts the RIBA 2030 Climate Change Target, set at < 35 kWh/m 2/yr for
domestic buildings and < 55 kWh/m2/yr for non-domestic buildings. These targets are in step with
those proposed by the LETI Climate Emergency Guide.
Platinum: The Platinum Standard adopts the PassivHaus Plus Certified Standard which sets a
primary energy renewable demand ≤ 45 kWhTFA/m2/yr, also sets an added renewable energy
generation target of ≥ 60 kWh/m2ground/yr. The concept of Primary Energy Renewable (PER) expresses
the amount of renewable energy needed, including storage losses, an added consideration on how
the energy is being generated and when it is being consumed.

5.3.4

RENEWABLE ENERGY PRODUCTION
Bronze: The Bronze Standard does not set a target for renewable energy production but does require
the specification of renewables or low carbon technology78 as a minimum.

76

Policy SI 2 Minimising greenhouse gas emissions from The London Plan, Publication London Plan, December 2020, The Spatial
Development Strategy for Greater London
77
The benchmark of 160 kWh/m2 referenced in the LETI Climate Emergency Guide is for a commercial office building, which has been
used to provide the comparison for a non-domestic building.
78
Renewable energy covers energy which comes from natural resources such as sunlight, wind, rain, tides, and geothermal heat, which
are renewable (naturally replenished) and not derived from fossil or nuclear fuel. Low carbon technologies are those that can help reduce
emissions (compared to conventional use of fossil fuels). Renewable and low-carbon energy supplies include biomass and energy crops, ,
ground-source and air-source heat pumps, energy-from-waste, photovoltaic generation, and wind generation. Source:
https://www.basingstoke.gov.uk/content/doclib/1592.pdf
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Silver: The Basingstoke and Deane Local Plan (2011 to 2029) does not set an explicit target for new
developments but does make reference to the Council’s Climate Change Strategy which commits the
council to match the national target of the provision of 15% of energy demand from renewables by
2020. It was considered reasonable to also adopt this target for new developments and there is
precedent of targets established across other councils for reducing emissions through renewables,
examples of which have been provided below.
Table 5-5 - Summary of renewable energy targets established across other councils for reference
Council Document

CO2 reduction from renewables /low carbon sources

Barnsley Metropolitan Borough
Council, Adopted January 201979

Policy RE1 cross-references the council’s Housing Strategy 20142033 which includes the key ambition ‘to achieve 15% renewable
energy on new build developments

Bolton’s Core Strategy
Development Plan Document
Adopted 2 March 201180

Policy CG2 requires incorporation of appropriate decentralised,
renewable or low carbon energy sources to reduce the CO 2 emissions
of predicted regulated and unregulated energy use by at least 10%.

The Black Country Core Strategy,
Adopted February 2011

All non-domestic developments of more than 1,000 square metres
floor space and all domestic developments of 10 units or more gross
(whether new build or conversion) must incorporate generation of
energy from renewable sources sufficient to off-set at least 10% of the
estimated residual energy demand of the development on completion.

Leeds City Council Core Strategy
(as amended by the Core Strategy
Selective Review 2019) 81

Policy EN1: Climate Change – Carbon Dioxide Reduction requires a
provision of a minimum of 10% of the predicted energy needs of
the development from low carbon energy

Oldham Local Development
Framework – Joint Core Strategy
and Development Management
Policies, Adopted 9 November
2011

Policy 18 Energy refers to a target framework where at least 15%
contribution from renewable energy or a district heating connection
was required

Milton Keynes Council
Supplementary Planning
Document Sustainable
Construction Guide Adopted April
2007

10% - 50% for both domestic and non-domestic developments

Gold: The Gold Standard requires meeting at least 20% of the development’s energy consumption
using renewables.

79

https://www.barnsley.gov.uk/media/17249/local-plan-adopted.pdf
https://www.bolton.gov.uk/downloads/file/666/core-strategy
81https://www.leeds.gov.uk/Local%20Plans/Adopted%20Core%20Strategy/Consolidated%20Core%20Strategy%20with%20CSSR%20Pol
icies%20Sept%202019.pdf
80
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Platinum: The Platinum Standard requires the production of an Energy Strategy that shows
PassivHaus Plus performance Renewable Energy Generation ≥ 60 kWh/m2/yr.

5.3.5

FUTUREPROOFING
Bronze: Proposals should include low carbon heating, for example heat pumps, and target no new
connections to the gas grid or use of fossil fuel boilers, as recommended in the Committee of Climate
Change UK housing: fit for the future? Report82.
Where this is not feasible, a heating system should be proposed that can operate at low temperatures
as it is likely in the future that heat pumps will be installed as a replacement for gas boilers. This would
imply installation of larger emitters with lower flow temperatures in domestic and non-domestic
developments. The larger emitters will have the benefit to consumers and tenants in the future of not
requiring replacement, therefore saving consumers money, reducing waste, reducing disruption and
therefore making it more likely low carbon heat will be installed. Adequate space should also be
provided for the location of heat pump (likely back gardens in new homes / rooftops in block of flats
and non-domestic developments).
The subsequent Silver, Gold and Platinum standards assume that developments are primarily AllElectric to take into account the decarbonisation of the electrical grid and as a next stage, seek to
integrate and eventually optimise the elements of electrical demand (Energy efficiency, Electric
Vehicles) and supply (Self-generation, Procurement) through Smart Energy Management (Demand
Side Response and Battery Storage), in real time. This minimisation of peak demand and balance of
demand and supply seeks to reduce energy bills for the occupiers/ tenants, reduce infrastructure costs
for the developer and reduce the burden on the electrical grid.
Silver: As a first step, the Silver Standard requires the calculation of peak demand using a recognised
approach. Graphics showing the modelled demand profiles used for the peak demand calculation
should also be included in the energy assessment. The calculations should include reference to
diversity factors and spare capacity factors to establish the maximum demand, including allowances,
for example for the increased electrical demand from electric vehicles and heat pumps, particularly on
phased developments.
Gold: The Gold Standard looks at a half-hourly breakdown of supply and demand for a single building
and seeks to respond to the variation in the demand profile through an optimum blend of renewables,
storage and demand side response.
Platinum: The Platinum Standard looks at a half-hourly breakdown on a site wide basis accounting
for variations in domestic, commercial and industrial operational energy demand profiles and EV
charging demand profiles (such as fast charging in commercial centres and overnight charging for
domestic). It then seeks to balance this variation through smart energy management to reduce peak
demand and associated, connection costs.

5.3.6

SMART CONTROLS, METERING AND DATA DISCLOSURE
Bronze: Smart meters83 are the next generation of gas and electricity meters. They are the enablers
of a vital upgrade to our national energy infrastructure, and a critical tool in aiding the transformation

82

https://www.theccc.org.uk/wp-content/uploads/2019/02/UK-housing-Fit-for-the-future-CCC-2019.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/943993/smart-meter-policyframework-post-2020-minimum-targets-reporting-thresholds-condoc.pdf
83

Climate Change Study
Project No.: 70076572
Basingstoke and Deane Council

CONFIDENTIAL | WSP
november 2021
100

of the retail energy market. This transformation into a smarter and more flexible energy system will
play a key role in decarbonising the energy sector, helping us to deliver on our long-term target of Net
Zero by 2050. The information provided by smart meters via their digital readings allows energy
suppliers to accurately charge their customers. Smart meters also enable consumers to access
innovative and smart technologies, unlocking opportunities that give them more control, choice and
flexibility in their energy use. For example, smart meters are allowing energy suppliers to offer
consumers ‘time of use’ tariffs. These tariffs financially reward consumers for using less electricity at
peak times of demand or using more when overall demand is low and there is surplus generation
available on the energy system. An increasingly smart energy system means that saving money and
reducing carbon emissions can be achieved in parallel, benefitting individual consumers and society
as a whole while also making a key contribution to Net Zero. They are therefore, considered a
minimum requirement of the bronze standard.
There is a broad variety of measures in the different countries ranging from subsidy programs, to
vouchers, and laws. The UK government is one of the pioneers when it comes to promoting smart
thermostats. The Energy Company Obligation (ECO) Innovation Funding84 and Boiler Plus regulation
already came into effect in 2018. Under the Energy Company Obligation (ECO) program medium and
larger energy suppliers fund the installation of energy efficiency measures like the installation of smart
thermostats. The Boiler Plus standards require additional energy efficiency measures when a gas
combi boiler is installed. Smart thermostats are one of the four additional measures prescribed.
In September 2020, the British government launched the Green Homes Grant85 in England to make
homes more energy efficient. Homeowners and landlords can claim up to £10,000 to install energyefficient measures, which include smart thermostats.
Silver: The LETI Climate Emergency Guide86 has proposed a framework (figure below) for collecting
and reporting data, which is simple, appropriate to the scale of the building, and prioritises reporting
basic information well, rather than complex information badly. Data disclosure is about sharing basic
but useful metered data and context. Consistency is key to making useful comparisons. The purpose
of data disclosure is transparency and feedback. The Silver Standard proposed to the follow the Good
Practice recommendations provided in the guide.
Gold: The Gold Standard proposes to build on the approach of the Silver Standard by proposing the
pursuit of the Best Practice recommendations provided in the Data Disclosure Summary of the LETI
Climate Emergency Guide’s (illustrated below).

84

https://www.ofgem.gov.uk/system/files/docs/2020/08/eco3_measures_table_v3.6_1.pdf
https://www.gov.uk/guidance/apply-for-the-green-homes-grant-scheme
86
https://b80d7a04-1c28-45e2-b904-e0715cface93.filesusr.com/ugd/252d09_3b0f2acf2bb24c019f5ed9173fc5d9f4.pdf
85
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Figure 5-2 - Best Practice recommendations included in the Data Disclosure Summary of the LETI Climate
Emergency Guide

Platinum: The Platinum Standard requests a smart systems gateway which is designed for energy
systems that are smart through the integration between different systems, including landlord (owner)
and tenant (occupants), electric vehicle charging points, security systems, white goods (if installed),
etc. There is inclusion of a configurable gateway that allows automated Demand Side Response
(DSR) to dynamic pricing signals and integration with micro-grids and energy networks alongside
provision of secure, remote access to data which occupants and building owners can access. Metering
points are compliant with relevant pattern approval and Measuring Instruments Directive (MID)
standards for fiscal billing and there is provision of an open protocol that allows devices to be
connected without having to use proprietary systems. This consideration is in line with the latest
Energy Assessment Guidance from the GLA.

5.3.7

CONSTRUCTION QUALITY
With rising focus on the quality of housing across the UK, we have introduced an added consideration
for commitment to a clerk of works who will inspect the workmanship, quality and safety of work on
construction sites and report back to senior managers and clients.
Platinum: The Platinum standard additionally commits to formal certification under the PassivHaus
scheme.

5.3.8

SUMMARY OF REQUIREMENTS
The table below summarises the requirements for each of the Bronze, Silver, Gold and Platinum
ratings per category examined (Fabric Energy Efficiency, Carbon Emissions, Energy Use intensity,
Renewable and low carbon energy, Future proofing, Smart controls and metering and Construction
Quality).
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Table 5-6 - Summary of Requirements for Sustainable Development Accreditation Standard
ISSUE

BRONZE

SILVER

GOLD

PLATINUM

Fabric Energy
Efficiency

Commitment to
exceed:

Production of an
Energy Strategy that
shows a fabric
performance that
meets:

Production of an
Energy Strategy that
shows a fabric
performance that
meets or exceeds:

Domestic: Future
Homes Standard
(expected to align with
Part L 2020 Option 1)

London Energy
Transformation
Initiative (LETI) Fabric
values

Production of an
Energy Strategy that
shows a PassivHaus
Plus building fabric
specification, including
airtightness ≤ 0.6 air
changes/ hr @ n50

Non-Domestic: The
fabric requirements of
Future Building
Standard Part L 2021
Option 2

(alignment with the
fabric recommended in
the B&D Local Plan
Update 2024)

Production of a
Climate Change EIA
Chapter / NZC Report
which demonstrates:

Production of a
Climate Change EIA
Chapter / NZC Report
which demonstrates:

Production of a Climate
Change EIA Chapter /
NZC Report which
demonstrates:

Domestic: ≥75-80%
CO2 improvement from
existing standards
(Part L 2013) as per
Future Homes
Standard

Achievement of Net
Zero Carbon
emissions

Achievement of Net
Zero Carbon emissions

Domestic: The fabric
requirements of
Future Homes
Standard Part L 2020
Option 2
Non-Domestic: The
fabric requirements of
Future Building
Standard Part L 2021
Option 2

Carbon
emissions

(recommendation to
exceed by at least
5%)
Commitment to align
with the step change
proposed as part of
the Future Homes and
Future Building
Standard, implying:
Domestic: ≥31% CO2
improvement from
existing standards
(Part L 2013)

Energy Use
Intensity
(Regulated and
Unregulated
Energy)

Non-domestic: ≥ 27%
CO2 improvement from
existing standards
(Part L 2013)
Commitment to
benchmark against
RIBA Climate
Challenge Targets.
Commitment to
produce a Building
User Guide and a
Tenant Fit-Out Guide
to encourage users to
reduce their
unregulated energy87

(Operational energy
only)

Non-domestic: ≥ 27%
CO2 improvement from
existing standards
(Part L 2013)
Production of an
Energy Strategy that
shows a performance
that meets or exceeds
RIBA 2025 Climate
Challenge Targets:

Production of an
Energy Strategy that
shows a performance
that meets or exceeds
RIBA 2030 Climate
Challenge Targets:

Domestic <70
kWh/m2/yr
Non-Domestic <110
kWh/m2/yr

Domestic < 35
kWh/m2/yr
Non-Domestic < 55
kWh/m2/yr

(Operational and
Embodied energy)

Production of an
Energy Strategy that
shows a performance
that meets or exceeds
PassivHaus Plus
Primary Energy
Renewable ≤ 45
kWh/m2/yr
Reduce space heating
demand to: 15 kWh/m2

Reduce space heating
demand to: 15 kWh/m2

87

Unregulated energy is not covered by Building Regulations and includes but is not limited to external lighting, vertical transportation
systems, plant and equipment alongside specialist demands such as cold storage and laboratory systems
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ISSUE

BRONZE

Renewable/ Low Specification of
Carbon Energy renewables or low
carbon technology

Future proofing

Propose low carbon
heating, for example
heat pumps, and
target no new
connections to the gas
grid or use of fossil
fuel boilers.

SILVER

GOLD

PLATINUM

Production of an
Energy Strategy that
shows use of
renewables to meet
15% of the
development’s energy
consumption

Production of an
Energy Strategy that
shows use of
renewables to meet
20% of the
development’s energy
consumption

Production of an
Energy Strategy that
shows PassivHaus Plus
performance:

The Silver Standard
requires consideration
and estimation of the
peak energy demand
based on a modelled
demand profile

The Gold Standard
builds on an
understanding of the
modelled peak
demand at a building
scale and requires
identification of
opportunities around:
- Energy Storage
- Integrated
Renewable
Generation
- Demand Side
Response

(Introducing
flexibility,
lowering peak
energy demand
and creating an
integrated energy
management
Where this is not
system)
feasible, propose a
heating system that
can operate at low
temperatures
(implications: larger
emitters which operate
at low temperatures)
Smart Controls Commitment for
Follow the LETI
and metering
Installation of smart
Climate Emergency
meters
Guide ‘Good Practice’
recommendations for
Commitment for
metering, recording,
installation of Smart
sub-metering,
thermostats
disclosing and
monitoring of energy

Construction
Quality

Commitment to Clerk
of Works

Commitment to Clerk
of Works

Follow the LETI
Climate Emergency
Guide ‘Best Practice’
recommendations for
metering, recording,
sub-metering,
disclosing and
monitoring of energy

Commitment to Clerk
of Works

Renewable Energy
Generation ≥ 60
kWh/m2/yr
The Platinum standard
requires the
optimisation of
renewables, storage,
smart energy
management and
efficiency at a site wide
scale. The model
should demonstrate a
reduction on peak
energy consumption
allowing for negotiation
with DNOs to lower
connection fees.

Specification of smart
energy management
system allowing
integration between
different systems,
including landlord
(owner) and tenant
(occupants), electric
vehicle charging points,
security systems, white
goods (if installed), etc
Demand side
management and the
storage systems should
be set up to take
advantage of dynamic
pricing in the electricity
market.
Commitment to Clerk of
Works
PassivHaus Plus
Certified

Table A5 of Appendix F summarises the references used for developing the Sustainable Development
Accreditation Scheme above.
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Mountbatten House
Basing View
Basingstoke RG21 4HJ
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APPENDIX A – ASSUMPTIONS UNDER BUSINESS AS USUAL
After the baseline and targets were established, the next step was to consider where policies, plans and trends would
take future carbon emissions in the borough: the Business-As-Usual Scenario. These actions already represent a
significant step change from the way things have happened in the past and would require continued effort in order to
bring to fruition. The main factors are explained below:

Decarbonisation of Electricity
The modelling includes the projected decarbonisation of mains electricity in the UK in the years to 2041. There are a
number of data sources available for this that show a similar trajectory. The most recent release by the Department for
Business, Energy & Industrial Strategy (BEIS) in their ‘Green Book’1 has been utilised to model the reduction
trajectory.
Figure 1 – Projected Decarbonisation of Electricity

Projected Decarbonisation of Electricity
Emissions Factor (kgCO2/kWh)
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Minimum Energy Efficiency Standards
The Minimum Energy Efficiency Standard (MEES) Regulations set a minimum energy efficiency level for domestic
private rented properties. From 1st April 2018, phase one of the MEES regulations came into force; as a result of this,
it is now deemed unlawful to let properties with an Energy Performance Certificate (EPC) rating below an 'E' rating.
Whilst this does currently place an onus on the landlord there is a relatively low spending cap of £3,500 (inclusive of
VAT) in place.
The government is consulting on regulations to enforce higher levels of energy efficiency. The proposals increase the
minimum energy efficiency standards for privately rented properties to EPC Band C by 2030, while increasing the
spending cap to £10,000. Non-domestic properties also require a minimum EPC rating of E by 2023, and there are
proposals to make it B by 2030, but there is limited evidence of a correlation between rating and energy performance.

1

https://www.gov.uk/government/publications/valuation-of-energy-use-and-greenhouse-gas-emissions-for-appraisal

www.wsp.com

Figure 2 - Average annual consumption of domestic properties by energy efficiency band, 2015

Housing Growth
Basingstoke and Deane council is projecting growth in housing for the foreseeable future. The council’s Local Plan
housing requirement, set by the Government’s Standard Method, is of 862 new dwellings per year. This is calculated
using a nationally-prescribed formula based upon the 2014-based household projections with an uplift to account for
the relative affordability of housing in the area. It is possible that the Local Plan Update may plan for a slightly higher
number, it is still a robust estimate of potential new residential developments in the borough. The model assumes that
this target is met every year.
The Business-as-Usual scenario assumes current new build standards and the usage of gas boilers to provide heating
and hot water. After 2023, it is assumed that the Future Homes Standard will be in place and that gas boilers for new
build developments will not be allowed. Instead, it has been assumed air-source heat pumps would nominally be
installed, although the actual mix of technologies may include other types of heat pump in the short term and
potentially other technologies in the longer term.

Commercial Growth
Due to the uncertainty over the last year brought about by the COVID-19 pandemic, there is a degree of caution
around the projections for commercial growth. The data used have been provided by the Basingstoke and Deane
council projections for floorspace growth for the period 2020-2040. Data for industry and warehouses has not been
used, as it is not in scope of the commercial energy standards considered in Topic 2.

Table 1 – Commercial Growth Assumptions
SECTOR

EMPLOYMENT GROWTH

FLOORSPACE GROWTH

Offices

4,700

56,400

Industry

-115

-4,715

Warehouses

1680

117,600

Other

4435

53,220

Electrification / Hydrogen use in transport
There are several datasets projecting the change of fuels in surface transport. Although the data used in this project
focuses on electrification, due to the current technology availability and maturity, other solutions such as hydrogen
could become commercially viable in the future.
The Transport Analysis Guidance (TAG) data book was used to understand what a conservative outlook on how
vehicle fuel use may change up to 2041. The spreadsheet produced by the Department for Transport provides the
proportion of cars, light goods vehicles (LGVs) and other vehicles mileage using petrol, diesel and electricity. Within
this data book, vehicles are projected to electrify such that 34% of cars are powered by electricity by 2041 and 16% of
LGVs. It also projects that other types of road vehicles will remain unchanged in fuel use.
More recently there has been announced a ban on the sale of new internal combustion engine cars by 2030. Again, a
conservative approach has been considered for this with no change over the expected trajectory, and then the
modelling of the effect of stock turnover from 2030. Assuming electric cars are sold at the same rate as current new
cars, we would see almost complete electrification by 2050.
This doesn’t account for any potential changes in behaviour such as a surge in purchasing prior to the ban
(consumers bringing forward purchasing), stock dumping by retailers or a culture of maintaining ICE cars developing
post 2030, which would slow down the current stock’s turnover. However, it seems more likely, as projected by the
CCC’s Sixth Carbon budget, that the sale of electric cars gradually increases prior to 2030 as infrastructure
improvements accelerate and acceptance of the technology becomes widespread.

Council Decarbonisation
The Basingstoke Zero Carbon Action Plan included a roadmap for eliminating the borough’s emissions by 2025,
through carbon reduction measures across a range of sectors as well as through carbon-lock up measures. The
baseline carbon footprint, determined as part of the project, is about 2,500 tCO2e for 2018/19. The removal of these
emissions has been assumed to take place in a linear trajectory, starting in 2021 and finishing in 2025.
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APPENDIX B – MODELLING GOALS’ ASSUMPTIONS
The modelling carried out as part of this project was done using WSP’s local authority carbon model, which can be
applied to any local authority within the UK. This model was created to assist in the quantification of baseline GHG
emissions as well as the potential cumulative benefits of a range of project-specific carbon reduction measures or
goals. Some of these processes have been automated. The main sources of this model are the sub-national dataset
of total final energy consumption statistics1, journey to work statistics2, and government conversion factors3.
The measures or goals were largely based on specific actions from the Basingstoke and Deane’s Zero Carbon Action
Plan, input from the council, as well as wider available projections, such as those from the CCC, and WSP’s own
calculations.
A breakdown of the results is shown below, with carbon reductions provided for each goal.
Table 1 - Summary Goal CO2 Emission Reductions
Sector

Intervention

Carbon Savings

Domestic

Energy Efficiency Retrofit

-57.0 ktCO2

Domestic

Heating System Retrofit

-89.1 ktCO2

Domestic

Solar PV

-2.6 ktCO2

Commercial

Energy Efficiency

-22.0 ktCO2

Commercial

Heating System Retrofit

-7.4 ktCO2

Commercial

Solar PV

0.0 ktCO2

Industrial

Energy Efficiency and Fuel
Switching

-34.3 ktCO2

Solar PV

-0.2 ktCO2

Industrial
Transport
Transport

Demand Reduction
(Digital Connectivity)
Bus and Taxi
Electrification

-9.4 ktCO2
-1.6 ktCO2

Transport

Demand Reduction

-6.2 ktCO2

Transport

HGV Electrification

-45.0 ktCO2

Transport

Mode Shift

-54.6 ktCO2

Transport

Accelerated EV Uptake

-68.4 ktCO2

Land-Use

Renewables

-47.2 ktCO2

A full breakdown of all assumptions per goal is provided below:
Domestic Energy Efficiency Retrofit
This goal considered a basic retrofit package considering the potential of a number on measured designed to reduce
heating consumption. This goal considered the fact that some homes will have already had some of these measures
installed. The energy efficiency measures are considered to only impact on energy consumption for space heating.
The energy savings for each measure have been taken from a variety of sources, which is provided in the table below.
Behavioural change is not captured in this goal, and as such the energy efficiency savings from each measure have
been assumed in full. However, it is widely recognised that energy consumption typically increases after energy
1
2
3

https://www.gov.uk/government/collections/total-final-energy-consumption-at-sub-national-level
https://www.nomisweb.co.uk/census/2011/qs701ew
https://www.gov.uk/government/collections/government-conversion-factors-for-company-reporting

www.wsp.com

efficiency measures are installed (i.e. the ‘rebound’ effect), thereby reducing the amount of energy savings eventually
achieved. Energy efficiency improvements from Minimum Energy Efficiency Standards regulations have been included
under Business as Usual scenarios, and as such discounted from the effect of this goal.
Household energy use has been taken from NEED Framework data (End-Use tables). The number of properties in the
Basingstoke and Deane has been taken from Council Tax Data (Table CTSOP3.0). In addition, the number of
properties per ownership type was obtained from Government data.
Table 2 – Energy savings and applicability of energy efficiency measures considered in the Domestic Efficiency Retrofit goal

Measure

Energy Saving

Applicability

4

5

Total Saving

Smart Thermostats

6.7%

94.0%

6.3%

Smart Meters

2.2%6

69.1%7

1.5%

9

1.4%

8

Cavity Wall Insulation

10.2%

14.0%

Solid Wall Insulation

17.7%8

27.0%9

4.8%

9

1.1%

15.0%10

6.7%11

1.0%

-1.5%

41.3%

-0.6%

Loft Insulation

6.3%

Double Glazing
MEES

8

18.2%

Domestic Heat Pump Retrofit
This goal considers the benefit of replacing current fossil fuel heating systems (assumed as gas boilers as they are
the predominant technology) within dwellings with heat pumps. It has been assumed that the majority of them will be
air source heat pumps, and a conservative heat pump seasonal CoP of 2.65 has been used.
The energy consumption of dwellings was based on that of the previous goal (based on NEED framework data12), with
the effect of energy efficiency measures already considered, in order to avoid double counting. The pace of the energy
efficiency goal is higher than that of the domestic heat pump retrofit, so it has been assumed that energy efficiency
measures have taken place before or at the time of retrofitting a heat pump.
The number of dwellings considered was based around current targets set by the CCC13 (of around a million heat
pumps installed per year, nationally, by 2030). The number of installed heat pumps currently installed and total
number of heat pumps installed were based on data from the Heat Pump Association14.
National figures were scaled down to the Basingstoke and Deane borough based on the number of dwellings,
obtained from UK15, Scottish16 and Northern Irish17 Government sources. The uptake trajectory is provided below
(new-build installations have been removed, as those are already considered under the Business as Usual scenario):
Table 3 – Domestic heat pump installation trajectories per scenario

4

Year

Annual Installations

2021

67

2022

268

https://www.bi.team/publications/evaluating-the-nest-learning-thermostat/
http://campaign.yougov.com/rs/060-QFD-941/images/YouGov_UK_2018_08_smart_homes.pdf
6 https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/830668/smart-meters-benefits-realisation.pdf
7 https://www.gov.uk/government/statistics/smart-meters-in-great-britain-quarterly-update-june-2020
8 https://yougov.co.uk/topics/technology/articles-reports/2018/08/10/almost-quarter-britons-now-own-one-or-more-smart-h
9 https://www.gov.uk/government/statistics/household-energy-efficiency-statistics-detailed-report-2018
10 https://energysavingtrust.org.uk/home-energy-efficiency/energy-efficient-windows
11 https://www.gov.uk/government/statistics/english-housing-survey-2018-energy-report
12 https://www.gov.uk/government/statistics/energy-consumption-in-the-uk
13 https://www.theccc.org.uk/publication/sixth-carbon-budget/
14 https://www.heatpumps.org.uk/wp-content/uploads/2019/11/A-Roadmap-for-the-Role-of-Heat-Pumps.pdf
15 https://www.gov.uk/government/statistics/council-tax-stock-of-properties-2019
16 https://www.nrscotland.gov.uk/statistics-and-data/statistics/statistics-by-theme/households/household-estimates/2019
17 https://www.communities-ni.gov.uk/topics/housing-statistics
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2023

287

2024

300

2025

249

2026

640

2027

999

2028

1625

2029

1999

2030

2175

2031

2129

2032

2375

2033

2244

2034

2613

2035

2730

2036

2775

2037

2636

2038

2754

2039

2855

2040

3233

Total

34,953

Domestic Solar PV
This goal considers the impact of installing rooftop solar on existing dwellings. This was based on CCC projections18
for rooftop solar PV potential by 2050 on a national scale, adjusted on a dwelling basis to calculate Basingstoke and
Deane’s potential. The share of domestic rooftop PV was based on historical data obtained from Ofgem, and was
equal to 45.88% of all installations.
A conservative capacity factor (which represents the energy yield of a technology) of 9.7% (equivalent to 850
kWh/kWp) was used.
A summary of the results of these calculations is shown below:
Table 4 – Results for the Domestic Solar PV intervention

Local Authority

No. Dwellings

PV Potential

PV Generation

Basingstoke and Deane

75,770

45,330 kW

38,530,528 kWh

Commercial Energy Efficiency
This goal considered the installation of a series of energy efficiency measures on a range a non-domestic building
types. Data for the number and floor area of non-domestic properties per type and per local authority was obtained
from UK government data19, as well as energy usage per fuel and end-use for offices, retail and other commercial
buildings20. The energy intensity (per floor area) for each type of building is then calculated at a national level and,

18

https://d423d1558e1d71897434.b-cdn.net/wp-content/uploads/2019/05/20200418-CCC-Accelerated-Electrification-final-report.pdf
https://www.gov.uk/government/statistics/non-domestic-rating-stock-of-properties-2020
20 https://www.gov.uk/government/statistics/energy-consumption-in-the-uk
19
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using the number of different types of non-domestic properties across the Basingstoke and Deane, the total energy
consumption for the borough is obtained. The results for offices, retail and other buildings are shown below:
The ‘other buildings’ category comprises several types of buildings and sectors, such as education, health, hospitality
or arts and leisure.
The abatement potential for each type of building, (e.g. office, retail, other) was taken from the Business Energy
Efficiency Survey21. A breakdown of those savings was provided as part of the description of Goal 5 in the main
report.
Table 5 – Total calculated energy usage in office buildings in Basingstoke and Deane, per fuel and end-use

Fuel (kWh)

Energy
Usage

Electricity

Gas

Oil

District
Heating

Other

Total

Heating

10,436,185

58,257,292

8,413,837

702,582

6,985,267

84,795,163

Hot Water

3,114,283

4,144,822

3,917,092

39,488

535,099

11,750,785

Cooling

12,260,930

119,770

2,352,267

0

0

14,732,968

Fans

8,011,575

0

0

0

0

8,011,575

Lighting

16,650,933

0

0

0

0

16,650,933

Subtotal

50,473,906

62,521,884

14,683,197

742,070

7,520,367

135,941,423

Other

57,060,215

2,408,942

3,973,482

2,316

1,865

63,443,111

Total

107,534,121

64,930,826

18,656,679

739,754

7,518,502

199,384,534

Table 6. Total energy usage in retail commercial buildings in the Basingstoke and Deane, per fuel and end-use

Fuel (kWh)

Energy
Usage

Electricity

Gas

Oil

District
Heating

Other

Total

Heating

13,672,656

28,116,647

4,270,873

0

5,054,937

51,115,113

Hot Water

711,330

568,523

936,511

0

78,400

2,294,765

Cooling

3,721,869

0

0

0

0

3,721,869

Fans

3,383,019

0

0

0

0

3,383,019

Lighting

23,497,061

0

0

0

0

23,497,061

Subtotal

65,245,558

41,603,669

7,552,554

0

7,445,159

121,846,939

Other

58,409,608

1,525,362

1,254,702

0

1,098

61,193,227

Total

123,655,166

43,129,031

8,807,255

0

7,444,061

183,040,167

Table 7. Total energy usage in other commercial buildings in the Basingstoke and Deane, per fuel and end-use

21

Fuel (kWh)

Energy
Usage

Electricity

Gas

Oil

Distric
Heating

Other

Total

Heating

782,302

30,778,491

3,996,840

1,206,242

2,684,483

28,969,810

https://www.gov.uk/government/publications/building-energy-efficiency-survey-bees

Hot Water

461,982

7,469,786

997,258

123,876

640,382

7,241,200

Cooling

880,704

8,137

4,232

1,164

0

890,643

Fans

1,900,224

0

0

0

0

1,900,224

Lighting

3,110,998

0

0

0

0

3,110,998

Subtotal

6,928,409

28,094,480

3,670,638

977,658

2,441,691

42,112,876

Other

2,744,076
9,672,485

3,974,298
32,068,778

297,942
3,968,580

71,715
1,049,373

731,733
3,173,424

7,819,764
49,932,640

Total

Commercial Heat Pump Retrofit
This goal considers the benefit of replacing current fossil fuel heating systems (predominantly gas boilers) within
commercial properties with air source heat pumps. It uses energy consumption data from the previous goal, in order to
avoid double counting. The heating CoP of the replacement heat pumps has been assumed to be of 2.75.
The replacement trajectories have been assumed to be equivalent to those in the domestic heat pump retrofit goal,
adjusted to cover all 4,600 retail, office and other commercial buildings. A breakdown of non-domestic buildings in
Basingstoke and Deane is provided below:
Table 8 – Breakdown of non-domestic buildings across Basingstoke and Deane local authorities

Type

Area
Basingstoke and
Deane
England and Wales

Retail

Office

Industry

Other

All

760

1360

1160

1320

4600

515,960

430,170

538,740

619,710

2,104,570

Commercial Solar PV
This goal considers the impact of installing rooftop solar on existing commercial properties. This was based on CCC
projections22 for rooftop solar PV potential by 2050 on a national scale, adjusted on a commercial building basis to
calculate Basingstoke and Deane’s potential. The share of commercial rooftop PV was based on historical data
obtained from Ofgem, and was equal to 27.82% of all installations.
A conservative capacity factor (which represents the energy yield of a technology) of 9.7% (equivalent to 850
kWh/kWp) was used.
A summary of the results of these calculations is shown below:
Table 9 – Results of the Commercial Solar PV goal

LA

PV Potential

PV Generation

Basingstoke and
Deane

22,612 kW

19,220,148 kWh

Industrial Energy Efficiency and Fuel Switching
This goal explores efforts to decarbonise energy consumption used as part of industrial processes. Energy
consumption data by fuel for a range of industrial was obtained from BEIS data23 (NEED End-Use Tables). This was
scaled down to the Basingstoke and Deane level using data for the number of businesses within each industrial sector

22
23

https://d423d1558e1d71897434.b-cdn.net/wp-content/uploads/2019/05/20200418-CCC-Accelerated-Electrification-final-report.pdf
https://www.gov.uk/government/statistics/energy-consumption-in-the-uk#history%20(End-Use%20Data%20Tables)
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from ONS data24. It was then scaled down to the Basingstoke and Deane level based on the number of industrial
buildings. The results are shown in the table below:
Table 10 - Industrial Energy Use in Basingstoke and Deane, per fuel and sector

Energy Usage

Industry Sector

Number of
Enterprises

Solid Fuel

Oil

Natural Gas

Electricity

Total

Steel and iron

3

7.4 GWh

0.4 GWh

13.1 GWh

11.8 GWh

32.7 GWh

Mineral Products

9

9.7 GWh

4.4 GWh

29.4 GWh

12.9 GWh

56.4 GWh

Chemicals

10

1.1 GWh

3.8 GWh

53.0 GWh

39.7 GWh

97.5 GWh

Mechanical Engineering

81

0.2 GWh

0.0 GWh

25.4 GWh

14.6 GWh

40.2 GWh

Electrical Engineering

32

0.1 GWh

0.0 GWh

11.4 GWh

22.2 GWh

33.7 GWh

Vehicles

18

1.2 GWh

6.5 GWh

18.6 GWh

13.9 GWh

40.2 GWh

Food and beverages

24

1.0 GWh

2.6 GWh

43.4 GWh

24.6 GWh

71.6 GWh

Textiles, leather

16

0.8 GWh

0.9 GWh

5.0 GWh

4.7 GWh

11.4 GWh

Paper, printing

35

1.9 GWh

1.1 GWh

12.9 GWh

29.0 GWh

44.9 GWh

Other industries

91

8.1 GWh

1.1 GWh

19.4 GWh

52.0 GWh

80.7 GWh

Total

318

31.3 GWh

20.7 GWh

231.7 GWh

225.6 GWh

509.4 GWh

The role for each of the technologies and measures identified has been defined based on a literature review, which
included Element Energy and Jacobs’ Industrial Fuel Switching Market Engagement Study25, WSP’s Industry
Decarbonisation Pathways report series26, the EU hydrogen strategy27 and an academic paper on the potential for
electrification of industrial heat28.
High temperature processes in industry are particularly difficult to decarbonise. Hydrogen could play an important role
in this sector, although only a few pilot projects have been developed. Research for the CCC identified that, of the
processes examined where hydrogen could play a role, 16.6% could only be decarbonised through hydrogen (on an
energy basis). This was taken as the hydrogen potential.
The energy efficiency and CCS potential was based on the BEIS Industrial Decarbonisation and Energy Efficiency
Roadmaps, carried out by WSP and DNV-GL, which established the potential for CCS and energy efficiency for a
range of sectors, as can be seen in the table below. The CCS potential was applied directly to each sector, and an
average 10% energy efficiency saving was applied to low temperature and other secondary processes as a medium
scenario.

Table 11. Industrial CCS and Energy Efficiency Potential

CCS Potential

24

Energy Efficiency Potential

https://www.ons.gov.uk/businessindustryandtrade/business/activitysizeandlocation/datasets/ukbusinessactivitysizeandlocation
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/824592/industrial-fuel-switching.pdf
26 https://www.gov.uk/government/publications/industrial-decarbonisation-and-energy-efficiency-roadmaps-to-2050
27 https://ec.europa.eu/commission/presscorner/detail/en/FS_20_1296
28 https://iopscience.iop.org/article/10.1088/1748-9326/abbd02/pdf
25

Iron and Steel

45%

0%

Cement

62%

9%

Chemicals

45%

9%

Glass

39%

16%

Ceramics

17%

0%

Pulp and Paper

41%

0%

Food and Drink

0%

36%

Industrial Photovoltaic Systems
This goal considers the impact of installing rooftop solar on existing industrial properties. The 2050 potential for
rooftop PV29 at a national scale, as projected by the CCC, is scaled down to Basingstoke and Deane’s level based on
the relative number of industrial buildings30. The amount of PV installed on industrial premises relative to domestic and
commercial buildings is taken from Ofgem’s FiTS data31 from September 2020 on historical installations, which is
5.26%.
Transport Demand Reduction
This goal considers the potential of reducing the number of commuting, retail and personal business trips from
increased remote working and digitalisation of services. This is assumed to be enabled by increased availability of fast
broadband connections, a higher flexibility in public and private sector policies around working arrangements and
other actions such as the creation of local flexible working spaces, thereby reducing commuting distances and the
need for public or private transportation.
Working population, employment level data and the fraction of people who can work from home (35%) was identified
from ONS research32, and the frequency they are able to from an academic paper33 from the Global e-Sustainability
Initiative. The emissions savings are based on the number of miles saved across cars and public transport, taken from
Government data34, as well as fuel efficiency data for petrol and diesel cars35. Fuel efficiency data for buses was taken
from real fuel consumption averages36 of buses across a number of routes, published by Transport for London.
Changes to the way in which we will travel in the future are considered to avoid double counting.
Data on the total retail and personal business trips distance is obtained from Government data. Reduction of car trips
considers the increased penetration of electric vehicles over time, in order to avoid overestimating carbon savings.
Transport Modal Shift
This goal analyses the carbon savings that can be achieved through a modal shift in the way we travel. This has been
based around areas where active travel and public transport represent a large share of all trips, such as a number of
European cities. Other UK regions, such as the West Midlands Combined Authority, are setting similar targets37. This
results in car usage usage reducing from around 74% of trips to 39% by the end of 2040, and bike trips increasing
from 2% to 11% of all trips. In addition, public transport is envisaged to cover a much larger proportion of trips. This is
in line with some other European cities, such as Munich, as reported in an academic paper38.

29

https://d423d1558e1d71897434.b-cdn.net/wp-content/uploads/2019/05/20200418-CCC-Accelerated-Electrification-final-report.pdf
https://www.gov.uk/government/statistics/non-domestic-rating-stock-of-properties-2020
31 https://www.ofgem.gov.uk/environmental-programmes/fit/contacts-guidance-and-resources/public-reports-and-data-fit/feed-tariffs-quarterly-report
32 https://www.ons.gov.uk/employmentandlabourmarket/peopleinwork/employmentandemployeetypes/bulletins/regionallabourmarket/march2020
33 http://www.gesi.org/research/download/13
34 https://www.gov.uk/government/statistical-data-sets/tsgb01-modal-comparisons
35 https://www.gov.uk/government/statistical-data-sets/energy-and-environment-data-tables-env
36 https://tfl.gov.uk/info-for/media/press-releases/2014/october/new-routemaster-buses-on-route-453
37 https://www.tfwm.org.uk/strategy/movement-for-growth/
38 https://www.researchgate.net/publication/301903071_Reducing_car_dependence_in_the_heart_of_Europe_Lessons_from_Germany_Austria_and_Switz_erland
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The number of trips for the Basingstoke and Deane and fuel efficiency data has been obtained from Government
data39,40 (specific to the South-East region) to calculate savings. The total energy saving is split across fuels (petrol,
diesel and electricity) on an annual basis to avoid double counting carbon savings from electrification of transport.
The present and future distribution of trips in the borough by the end of 2040 is compared to the current one and that
of Munich in the graph below:

Mode Share (% of trips)
100.0%
90.0%

38.55%
33.00%

80.0%
70.0%

74.08%

60.0%

29.75%

23.00%

11.02%

17.00%

26.38%

29.74%

27.00%

B&D Current

B&D 2040

Munich

50.0%
40.0%
30.0%

6.40%

20.0%

10.0%
0.0%

Walk

Bicycle

Public Transport

Car

Figure 1 – Comparison of transport modal share distribution in Basingstoke and Deane currently, by 2041 and in Munich.

Bus and Taxi Fleets
This goal explores the electrification of buses and taxis in the Basingstoke and Deane area. The Zero Carbon Action
Plan recommended that 75% of all buses were electrified by 2030. It has been assumed that, based on this target, all
buses should be electrified by the end of 2033. Similarly, new licenced taxis and private hire vehicles should be zero
emissions by 2023, and it has been assumed that the entire fleet will be renovated (and therefore electrified) by the
end of 2033.
The number of licensed taxis and average distanced travelled per person in the borough is taken from Government
data41, 42. Fuel consumption and efficiency data for ICE43 (Government data) and electric cars44 (Low Carbon Vehicle
Partnership data) is used to calculate gasoline and diesel savings and increased electricity consumption.
Petroleum total consumption for buses in the borough is available from the model (based on sub-national Government
data45) and fuel efficiency from London buses’ consumption averages46. Electric bus energy consumption is taken
from LowCVP data47.
Heavy Goods Vehicle Fleet
This goal considers the decarbonisation of HGVs and its associated carbon reduction from lower consumption of
diesel.
39

https://www.gov.uk/government/statistical-data-sets/nts03-modal-comparisons
https://www.gov.uk/government/statistical-data-sets/energy-and-environment-data-tables-env
41 https://www.gov.uk/government/statistical-data-sets/taxi01-taxis-private-hire-vehilces-and-their-drivers
42 https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/833569/taxi-and-phv-england-2019.pdf
43 https://www.gov.uk/government/statistical-data-sets/energy-and-environment-data-tables-env
44 https://www.lowcvp.org.uk/initiatives/lceb/local-policy/lta-toolkit.htm
45 https://www.gov.uk/government/collections/total-final-energy-consumption-at-sub-national-level
46 https://tfl.gov.uk/info-for/media/press-releases/2014/october/new-routemaster-buses-on-route-453
47 https://www.lowcvp.org.uk/initiatives/lceb/local-policy/lta-toolkit.htm
40

While there is still uncertainty in terms of the technology which will displace conventional HGVs, it has been assumed
that a direct-electric solution will be used, as it will provide the lowest operational costs. However, it is acknowledged
that other solutions, such as hydrogen, could have a role in the decarbonisation of HGVs. A hydrogen solution will
result in higher electricity requirements to decarbonise HGVs, owing to the energy lost in the production,
transportation and storage of hydrogen when compared to a direct-electric solution.
It has been assumed that all HGVs will be decarbonised by 2050 – this is consistent with CCC projections for 100% of
HGV sales to be electric by 204048.
Petroleum total consumption for buses in Basingstoke and Deane is available from the model (based on sub-national
Government data49). Fuel efficiency for HGVs is taken from Government data50, and energy efficiency for electric
HGVs is taken from an academic analysis carried out by Transport & Environment51. The amount of required
electricity to decarbonise HGVs can therefore be calculated.
Accelerated EV uptake
The Business as Usual scenario already considers the 2030 ICE ban for cars and vans announced by the
Government in November 2020, as part of their Ten Point Plan52. This has been modelled as a slow, natural
replacement cycle of vehicles over their life period out to 2050. However, the CCC’s most recent analysis, published in
December 2020, to meet their advised Sixth Carbon Budget , projects a much higher uptake of electric vehicles during
the 2020s and 2030s. As such, this goal considers the shift in carbon savings from the updated timeline.
This goal uses data from the CCC's recently released Sixth Carbon Budget53 on the projected trajectory for new EV
car sales54. Car sales in 2020 are taken from Government data. Car life is assumed as 14 years. The high goal uses
the Balanced pathway scenario (central scenario). The EV uptake trajectory can be seen below:
Table 12. EV uptake trajectories according to each of the CCC scenarios.

Year

Balanced Pathway

2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041

1.19%
1.45%
2.31%
3.66%
5.80%
9.16%
13.02%
17.44%
22.51%
28.34%
35.05%
41.81%
48.61%
55.35%
62.03%
68.17%
73.96%
79.26%
83.82%
87.23%
90.16%
92.53%

48

https://www.theccc.org.uk/publication/sixth-carbon-budget/
https://www.gov.uk/government/collections/total-final-energy-consumption-at-sub-national-level
50 https://www.gov.uk/government/statistical-data-sets/energy-and-environment-data-tables-env
51 https://www.transportenvironment.org/sites/te/files/publications/20180725_T%26E_Battery_Electric_Trucks_EU_FINAL.pdf
52 https://www.gov.uk/government/publications/the-ten-point-plan-for-a-green-industrial-revolution
53 https://www.theccc.org.uk/publication/sixth-carbon-budget/
54 https://www.gov.uk/government/statistical-data-sets/all-vehicles-veh01
49
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Land Use Renewables
This goal considered the potential for the development of large-scale renewable installations, namely onshore wind
and solar PV. This goal used input from the GIS analysis, which identified areas that are ideally suited for solar and
wind development. The list of constraints includes requirements on the type of land as well as resource constraints.
Further details can be found on Section 4.
For wind developments, a density of 9 ha per MW was used, as per similar renewable capacity studies carried out in
the UK55. This was validated against a range of UK wind farms (Whitelee56, Scout Moor57 and Cefn Croes58). The
average UK wind factor of 26.6% was used to calculate energy generation (conservative assumption, as new wind
farms are better designed), taken from BEIS data59.
For solar developments, a density of 2 ha per MW60 was used. The average UK solar PV factor of 11.1% was used to
calculate energy generation, taken from BEIS data61.

55

https://www.stratford.gov.uk/doc/205885/name/ED481%20Renewable%20Energy%20Capacity%20Study%20for%20the%20West%20Midlands%20March%202011.pdf/
https://www.stratford.gov.uk/doc/205885/name/ED481%20Renewable%20Energy%20Capacity%20Study%20for%20the%20West%20Midlands%20March%202011.pdf/
56 https://www.scottishpowerrenewables.com/pages/whitelee.aspx
57 http://www3.lancashire.gov.uk/council/meetings/displayFile.asp?FTYPE=M&FILEID=8454
58 https://www.thewindpower.net/wind-farm-1452-cefn-croes-inc-devils-bridge-bryn-du-nffo-contract-nd-nd.php
59 https://www.gov.uk/government/statistics/energy-trends-section-6-renewables
60 https://www.solar-trade.org.uk/solarfarms/#:~:text=Some%20facts%20about%20solar%20farms&text=%E2%80%93%20For%20every%205MW%20installed%2C%20a,megawatts%20(MW)%20of%20insta
llation
61 https://www.gov.uk/government/statistics/energy-trends-section-6-renewables

APPENDIX C – TOPIC 2 MODELLING DETAILS
Table A1. Modelling details for domestic (semi-detached 2-bed house for 4-people)

DOMESTIC

Thermal
Bridging

Windows

U-value
(W/m2K)

Dimensions

S1 - Part L
2020 Gas
Total Floor Area
(m2)
Total Volume (m3)
Total Living Area
(m2)
Living Area Fraction
Ground Floor - Area
(m2)
Exposed Floor Area (m2)
Exposed Wall - Area
(m2)
Party Wall-Area (m2)
Exposed Flat Roof Area (m2)
Sheltered Flat Roof Area (m2)
Opening-Area (m2)
Ground Floor
Exposed Floor
Exposed Wall
Exposed Flat Roof
Sheltered Flat Roof
U-value (W/m2K)
g-value
frame factor
Type
Door U-value
(W/m2K)
Htb Value
y-value

S2 - Part L
2020 ASHP

S3 - FHS

S4 - LETI

91.47

S5 Passivhaus
Based on
data received
from
Passivhaus
Trust on
typical
energy
demand split
of a semidetached
Passivhaus
house in UK.

241.47
35.44
0.387
47.74
4.35
132.08

8.36
43.73
23.32
0.13
0.13
0.18
0.11
0.11
1.2

0.11
0.11
0.15
0.11
0.11
0.8

0.09
0.09
0.13
0.1
0.1
1

0.63
0.8
double-glazed, argon filled,
low-e, en=0.05, soft coat
1

0.57
0.8
triple glazed
1

0.5
0.8
triple-glazed air
filled
1.0

9.9329
0.042

5.6513
0.0239

5.6513
0.0239

max: 0.15,
best practice:
=<0.1

max 0.8, best
practice: 0.75
0.5
-

Ventilation

Ventilation
Type/System

Design air
permeability rate
(m3/hm2 @50Pa)
Heating Group

Sub Group

Heating

Heating emitter

Heating Controls

Electricity tariff

Water heating

Heat pump / Boiler ID
Heat pump / Boiler Space heating
efficiency
Design flow
temperature
Pump in heat space
Hot water system

Cylinder volume
(litres)
Insulation Type
Insulation Thickness
(mm)
Primary pipework
insulated

Natural Ventilation

Natural
Ventilation

5

5

Boiler
systems with
radiators or
underfloor
heating
Gas boiler
and oil
boilers (Gas
combi boiler
with 89.6%
efficiency)
Systems
with
radiators
Programmer,
room
thermostat
and TRVs
Standard
Tariff

MVHR / System:
Manufacturer
Vortice Ltd,
Model Name
HRU ECO 3 RF,
SFP: 0.57
2

MVHR - min:
75%, best
practice:
92%

0.6 ACH
(@50Pa)

Heat pumps with radiators or underfloor heating

-

Electric heat pumps

-

Underfloor heating, pipes in insulated timber floor

-

Time and temperature zone control

-

Standard Tariff

-

103262

-

A++

-

<=35

-

<=35
No
from main
heating
system
120

No
from main
heating system

from main
heating
system
120

Factory
60
YES

-

from main
heating system

120

120

-

Factory
60

Factory
60

Factory
100

-

YES

YES

YES

-

Insulated Amount

Overheating

Cylinder in Heated
space
Cylinderstat
Water heating timed
separately
WWHRS Present
WWHRS-ID
Efficiency
Total rooms with
shower and/or bath
Numbers of mixer
showers connected
Building type

Unregulated energy

Windows opening
Unregulated energy
(kWh/m2)

Fully
insulated
primary
pipework
NO

Fully
insulated
primary
pipework
NO

Fully insulated
primary
pipework

Fully insulated
primary
pipework

-

NO

NO

-

NO
YES

NO
YES

NO
YES

NO
YES

-

YES
80130
35.8%
2

YES
80130
35.8%
2

YES
80130
35.8%
2

YES
80130
35.8%
2

-

2

2

2

2

-

Dwelling of
two or more
storeys
windows
open
Fully open
34 -as per
SAP

Dwelling of
two or more
storeys
windows
open
Fully open
34 -as per
SAP

Dwelling of two
or more storeys
windows open

Dwelling of two
or more storeys
windows open

-

Fully open
34 -as per SAP

Fully open
29 - as per
UKGBC

18.1 - as per
Passivhaus
Trust (min:
Class A
appliances,
best practice:
60% of Class
A average)

Table A2. Modelling details for non-domestic

NON-RESIDENTIAL

S2 - Part L 2021
with ASHP

Office
4,358.8

Office
4,358.8

School
9,318

School
9,318

S3 - LETI
Office
4,358.8

School
9,318

Total Floor Area (m )

Ground Floor
Exposed Wall
Flat Roof

0.15
0.18
0.15

0.12
0.15
0.12

U-value (W/m2K)
g-value

1.4
0.29

1
0.29

Wi
nd
ow
s

(W/m2K)

Dime
nsions

U-value

2

S1 - Part L 2021
with Gas Boiler

Light transmittance
U-value (W/m2K) - Rooflight
g-value - Rooflight
Light transmittance - Rooflight
frame factor
Type
Door U-value (W/m2K)
Design air permeability rate
(m3/hm2 @50Pa)
Ventilation Type

Heating

Ventilation

Heat Recovery

Heat Recovery Efficiency
DCV Type

Heating Group
Heating emitter
Heating Controls
Heat pump / Boiler - Space
heating efficiency
Electric power factor
Cooling system - type

Cooling

Cooling system - seasonal
efficiency

Cooling system - nominal
efficiency
System adjustment
Pump type

0.6
1.8 (horizontal), 1.5 (vertical)
0.29
0.6
0.9
double-glazed, argon filled, low-e, en=0.05,
soft coat
1.2
3
MVHR

Natural
Ventilatio
n
-

MVHR

Natural
Ventilatio
n
-

Plate
Plate
Heat
Heat
Exchang
Exchang
er
er
76%
76%
Demand control
Demand control
based on gas
based on gas
sensors - Speed
sensors - Speed
control (when can be control (when can be
applied)
applied)
Gas boilers
Electric heat pumps
Fan Coil Radiators Fan Coil Radiators
All system controls
All system controls
0.93
SCoP=2.8
>0.95

>0.95

Water
cooled,
101500kW
SSEER
4.4

No
Cooling

Water
cooled,
101500kW
SSEER
4.4

No
Cooling

default

-

default

-

C, L2
Variable
speed
control
of fans
and
pumps
controlle

-

C, L2
Variable
speed
control
of fans
and
pumps
controlle

-

-

-

0.6
1.5
0.29
0.6
0.9
triple-glazed argon
filled
1.2
1
MVHR

Plate Heat Exchanger

90%
Demand control
based on gas sensors
- Speed control (when
can be applied)
Electric heat pumps
Fan Coil
Radiators
All system controls
SCoP=2.8
>0.95
Water
No Cooling
cooled,
101500kW
SSEER
5.5 NEER
4.5
default
C, L2
Variable
speed
control
of fans
and
pumps
controlle

-

Lighting (Internal gains tab + Display Lighitng and Controls tab)

d via
multiple
sensors
SFP
SFP-Extract only systems
Gain 1 - Input Mode
Gain 1 - Lamp Type
Gain 1 Lamp Efficacy
Gain 1 - Light Output Ratio
Parasitic power of automatic
lighting controls
Display lighting uses efficient
lamps / Efficacy
Display lighting Time switching
Local Manual switching
Constant Illuminance Control
Photoelectric options
Different sensor to control back
half
Photoelectric control type
Photoelectric sensor type
Photoelectric time switch
Automatic Daylight zoning for
lighting controls
Manual daylight zoning
Occupancy Sensing
Occupancy Parasitic power
(W/m2)
Occupancy Sensing Timeswitch

1.8
0.5
Inference
Unset
95
1
0.1 W/m2

d via
multiple
sensors
-

1.8

Yes / 95
Yes
Yes (except common areas)
No
Yes
No
Dimming
Standalone
No
No
1
Auto ON Auto OFF
0.1
Yes

d via
multiple
sensors
-

1.2

-

APPENDIX D – TOPIC 3 REFERENCES
This section focuses on the energy and any net zero operational carbon requirements within
BREEAM UK New Construction 2018 and Home Quality Mark. It aims to explain and link the
findings from Topic 2 with the BREEAM considerations from Topic 3.
Energy – BREEAM – Non–Domestic
It is expected that local planning authorities will be allowed to set a minimum energy and
carbon standard for non-domestic developments as per the Future Buildings Standard,
which is ≥ 27% CO2 improvement from existing standards (Part L 2013).
Having that as a starting point, this section aims to explore other sustainable design
principles and targets that new non-domestic developments aiming to net zero carbon could
be encouraged to follow depending on their scale. The BREEAM UK New Construction 2018
has been used as a basis for this review. It will also map any wider synergies of the net zero
carbon strategies with other aspects of sustainable design such as health and wellbeing,
transport, water, materials, waste, ecology and pollution, as per BREEAM UK New
Construction 2018.
BREEAM UK New Construction 2018 – Energy
Aim of this section is to review the potential of BREEAM in terms of addressing energy and
carbon emissions as part of planning policy.
BREEAM has 31 available credits related to energy organised in the sections below.
Table A3 – Available BREEAM Credits under Energy category

SECTION
Ene 01 - Reduction of energy use and carbon emissions
• Encouraging the design of energy efficient buildings with energy
performance above national building regulations.
• Encouraging the accurate modelling of operational energy
consumption.
Details:
The methodology to calculate the Energy Performance Ratio (EPRNC) for
Ene 01 – Reduction of energy use and carbon emissions considers three
metrics of modelled building performance when determining the number of
credits achieved for this issue. The three metrics are:
1 The building’s heating and cooling energy demand
2 The building's primary energy consumption
3 The total resulting CO2e emissions.
These three metrics for the actual modelled building performance are
compared against the relevant national building regulations compliant
standard (i.e. a baseline) and each is expressed as a percentage
improvement. The percentage improvements are then compared against
modelled building stock and translated into a ratio of performance for each
metric. These ratios are weighted for each metric and added together to
determine the overall EPRNC.
Ene 02 - Energy monitoring

AVAILABLE
CREDITS
13 credits

2 credits

•

Helping to identify and reduce high energy demands where
possible by accurate measurement of the energy consumption of
the building by end use.
Details:
The methodology for sub-metering of the end-use categories, which is
required to acquire one credit for Ene 02 – Energy Monitoring consists of:
1 Installing energy metering systems so that at least 90% of the
estimated annual energy consumption of each fuel is assigned to
the end-use categories.
2 Metering the energy consumption in buildings according to the total
useful floor area:
2.a: If the area is greater than 1,000m², by end-use category
with an appropriate energy monitoring and management
system.
2.b: If the area is less than 1,000m², use either:
2.b.i an energy monitoring and management system
or
2.b.ii separate accessible energy sub-meters with
pulsed or other open protocol communication outputs, for
future connection to an energy monitoring and management
system (see Definitions).
3 Building users can identify the energy consuming end uses, for
example through labelling or data outputs.
Ene 03 - External lighting
• Reducing the building's energy consumption through the
specification of energy efficient external lighting.
Details:
1 No external lighting (which includes lighting on the building, at
entrances and signs).
OR
2 External light fittings within the construction zone with:
2.a: Average initial luminous efficacy of not less than 70
luminaire lumens per circuit Watt
2.b: Automatic control to prevent operation during daylight
hours
2.c: Presence detection in areas of intermittent pedestrian
traffic.
Ene 04 - Low carbon design
• Reducing the building's energy consumption through the adoption
of passive design solutions, free cooling and low or zero carbon
(LZC) energy sources.
Details:
One credit - Passive design analysis
1 Achieve the first credit Hea 04 Thermal comfort: One credit Thermal modelling to demonstrate that the building design delivers
appropriate thermal comfort levels in occupied spaces.
2 The project team analyses the proposed building design and
development during Concept Design to identify opportunities for the

1 credit

3 credits

implementation of passive design measures (see Passive design
analysis).
3 Implement passive design measures to reduce the total heating,
cooling, mechanical ventilation, lighting loads and energy
consumption in line with the passive design analysis findings.
4 Quantify the reduced total energy demand and carbon dioxide
(CO₂-eq) emissions resulting from the passive design measures.
One credit - Free cooling
5 Achieve the passive design analysis credit.
6 Include a free cooling analysis (see Free cooling analysis) in the
passive design analysis carried out under criterion 2.
7 Identify opportunities for the implementation of free cooling
solutions.
8 The building is naturally ventilated or uses any combination of the
free cooling strategies listed in Free cooling analysis.
One credit – Low and zero carbon feasibility study
9 An energy specialist (see Definitions) completes a feasibility
study (see Low and zero carbon feasibility study) by the end of
Concept Design.
10 Establish the most appropriate recognised local (on-site or nearsite) low and zero carbon (LZC) energy sources for the building or
development (see Scope of LZC systems and how they are
assessed), based on the feasibility study.
11 Specify local LZC technologies for the building or development
in line with the feasibility study recommendations.
12 Quantify the reduced regulated carbon dioxide (CO₂-eq)
emissions resulting from the feasibility study.
Ene 05 - Energy efficient cold storage
• Reducing the building's operational greenhouse gas emissions
(CO₂-eq) through the design, installation and commissioning of
energy efficient refrigeration systems.
Ene 06 - Energy efficient transportation systems
• Reducing the building's energy consumption by specifying the
optimum number and size of energy efficient transportation
systems.
Ene 07 - Energy efficient laboratory systems
• Reducing the building's operational greenhouse gas emissions
(CO₂-eq) by specifying best practice energy efficient laboratory
equipment.
Ene 08 - Energy efficient equipment
• Demonstrating a meaningful reduction in the total unregulated
energy demand of the building by using energy efficient equipment.

2 credits

3 credits

5 credits

2 credits

From the credits above, it is worth highlighting that Ene 01, Ene 02, Ene 03 and Ene 04 aim
to reduce the regulated energy consumption of a building, while Ene 05, Ene 07 and Ene 08
aim to reduce the unregulated energy consumption.
BREEAM ratings include minimum energy requirements for credits Ene 01 and Ene 02 only
for developments which target the two most ambitious ratings of BREEAM Excellent and
BREEAM Outstanding. The lower ratings of Pass, Good and Very Good don’t have any

minimum requirement in terms of energy performance (Ene 01) besides compliance with the
Building Regulations, while Good and Very Good ratings additionally don’t have any
minimum requirement in terms of energy monitoring (Ene 02).
Table 3-2 below summarises the minimum requirements associated with energy (Ene 01,
Ene 02) for each BREEAM rating.
Table A4 – Minimum energy requirements (Ene 01, Ene 02) per BREEAM rating

BREEAM
Rating

%
score

Outstanding

≥ 85

Excellent

≥ 70

Very good

≥ 55

Good

≥ 45

Pass

≥ 30

Minimum requirements – Ene 01
Requires:
• 6 credits to be achieved (equivalent to
an EPRNC of at least 0.6) AND
• 4 credits for prediction of operational
energy consumption.
EPRNC: 0.6 – 0.9
(for 0.9: net zero regulated CO2e emissions
are additionally required)
Requires:
• 4 credits to be achieved (equivalent to
an EPRNC of at least 0.4) OR
• 4 credits for Prediction of operational
energy consumption (where operational
energy performance has been
substantially improved).
EPRNC: 0.4 – 0.5
Requires a performance improvement
progressively better than the relevant
national building regulations compliant
standard.
EPRNC: No requirements

Minimum requirements –
Ene 02
Requires:
• 1 credit to be achieved
for First sub-metering
credit

Requires:
• 1 credit to be achieved
for First sub-metering
credit

Requires:
• 1 credit to be achieved
for First sub-metering
credit
No requirements

Recommended target towards net zero carbon for non-domestic
Therefore, if a minimum BREEAM rating is to be recommended as part of the net zero
carbon non-domestic policies for Basingstoke and Deane, then the minimum
recommendation should be the BREEAM Excellent rating as this is the lowest rating which
includes minimum requirements for reducing operational energy and carbon emissions (Ene
01).
If consistency with the Sustainability Accreditation Scheme is to be prioritised, then the
Bronze standard from the scheme could also be considered as the minimum standard for
non-domestic developments, instead of the BREEAM ratings. According to that, nondomestic developments should commit to align with the step change proposed as part of the
Future Building Standard, which is ≥ 27% CO 2 improvement from existing standards (Part L
2013).

Overall, when the target is net zero operational carbon, then Future Building Standard’s
target (≥27% CO2 improvement from PartL2013) consists the most straightforward target to
be set. On the other hand, BREEAM methodology is more appropriate when the target is to
achieve overall sustainability aspirations, such us low carbon materials, water, waste, health
and wellbeing, ecology, etc. In that case, it wouldn’t be necessary to aim only for BREEAM
Excellent and above, because the energy and carbon emission compliance would have
already been achieved through compliance with the Future Building Standard’s target.
Energy – BREEAM – Domestic
It is expected that local planning authorities will be allowed to set a minimum energy and
carbon standard for domestic developments as per the Future Homes Standard, which is ≥
31% CO2 improvement from existing standards (Part L 2013).
Having that as a starting point, this section aims to explore other sustainable design
principles and targets that new and existing domestic developments aiming to reach net zero
operational carbon could be encouraged to follow depending on their scale. The BRE Home
Quality Mark (for new dwellings) has been used as a basis of the review. Finally, we have
reviewed a credit from BREEAM UK New Construction 2018 which focuses on managing
unregulated energy consumption and offers specification recommendations for domestic
developments.

BRE Home Quality Mark (HQM)
Aim of this section is to review the potential of BRE Home Quality Mark in terms of
addressing energy and carbon emissions as part of planning policy for domestic
developments that aim to achieve net zero operational carbon.
BRE Home Quality Mark can offer up to 40 Energy Performance credits, according to the
Home Energy Performance Ratio (HEPR) generated in their online assessment tool.
Similarly to BREEAM UK New Construction 2018- Ene 01 explained before, HERP is a ratio
that defines the performance of an HQM assessed home in terms of:
1 The building’s heating and cooling energy demand (fabric performance)
2 The building's primary energy consumption (system efficiency)
3 The total resulting CO2e emissions.
For each metric, the homes actual performance is compared against the relevant National
Building Regulations compliant standard (i.e. a baseline), and the comparison expressed as
a percentage improvement. The percentage improvement for each metric is then compared
against a best practice performance level for modelled stock of house types, and then
‘translated’ into a ratio of performance for each metric. These ratios are then weighted for
each metric and added together to determine a single overall HEPR.
For developments aiming towards carbon neutrality, a HERP above or equal to 0.9 is
required along with proof of net zero regulated CO2 emissions (criteria 3). Then in order to
tackle the unregulated energy consumption and related carbon emissions, BRE Home
Quality Mark offers up to 6 additional credits based on the percentage of a dwellings
unregulated energy consumption that is generated by carbon neutral on-site or near site
sources (criteria 4).

Ene 08 Energy Efficient Equipment
This section examines the Ene 08 credit from BREEAM UK New Construction 2018, which
focuses on reducing unregulated energy and offers specification advice for domestic
developments.
In order for this credit to be pursued, the building's unregulated energy consuming loads
need to be identified. Then their contribution to the total annual unregulated energy
consumption of the building should be estimated, assuming a typical or standard
specification. The systems or processes that use a significant proportion of the total annual
unregulated energy consumption of the building should be then also identified. Finally, a
meaningful reduction in the total annual unregulated energy consumption of the building
needs to be demonstrated.
Specifically for domestic developments, BREEAM has identified some significant
contributors to unregulated energy consumption and has recommended specifications
needed to show the required meaningful reduction. According to BREEAM 2018 UK New
Construction manual, any white goods, available to purchase from the developer, must
achieve the following ratings (or better) under the EU Energy Efficiency Labelling Scheme:
•

Fridges, fridge-freezers: A+ rating

•

Washing machines: A++ rating

•

Dishwashers: A+ rating

•

Washer-dryers: A rating

•

Tumble dryers:
o

A rating or

o

For multi-domestic assessments only, provide an adequate internal or
external space capable of holding drying lines as specified in Drying
lines section.

This credit is not included in the minimum requirements for any BREEAM rating. However,
the specifications above provide a good summary of what is best practice today when aiming
to reduce unregulated energy consumption in domestic developments.
Recommended target towards net zero carbon for domestic
When the target is net zero operational carbon, then Future Homes Standard’s target (≥31%
CO2 improvement from PartL2013) consists the most straightforward target to be set.
BREEAM’s specifications on appliances to reduce unregulated energy as per Ene 08 would
be useful to be cross-referenced with Basingstoke and Deane Borough Council’s new net
zero carbon policies as best practice to reduce unregulated energy loads in domestic
developments.

APPENDIX E – GIS LAYER INFORMATION
The table below provides an overview of the layers used in the GIS analysis and a description of what each layer
consists of. The source of each layer is also included so that this analysis can be checked, and potentially duplicated
by the Council.
Dataset Available for England

Agricultural Land Classification
Grades Post 1988 Survey

Description
Provisional Agricultural Land Classification Grade.
Agricultural land classified into five grades. Grade one is
best quality and grade five is poorest quality. A number of
consistent criteria used for assessment which include
climate (temperature, rainfall, aspect, exposure, frost risk),
site (gradient, micro-relief, flood risk) and soil (depth,
structure, texture, chemicals, stoniness) for England only.
Digitised from the published 1:250,000 map which was in
turn compiled from the 1 inch to the mile maps.

Source

Natural England

The Ancient Woodland Inventory identifies over 52,000
ancient woodland sites in England.

Ancient Woodland

Ancient woodland is identified using presence or absence of
woods from old maps, information about the wood's name,
shape, internal boundaries, location relative to other
features, ground survey, and aerial photography.

Natural England

The information recorded about each wood and stored on
the Inventory Database includes its grid reference, its area in
hectares and how much is semi-natural or replanted.

Areas of Outstanding Natural
Beauty

Battlefields

AONBs are designated areas where protection is afforded to
protect and manage the areas for visitors and local
residents. Under the Countryside and Rights of Way Act
2000, Natural England has the power to designate areas of
outstanding natural beauty (AONBs) in England that are
outside national parks and that are considered to have such
natural beauty it is desirable they are conserved and
enhanced; issue a variation order to change an existing
AONB boundary. It also holds a duty to give advice on
developments taking place in an AONB; take into account
the conservation and enhancement of AONBs in its work.
GIS spatial data for Registered Battlefields, part of the
National Heritage List for England. Registered Battlefields
are represented by a polygon defining the extent of the
protected area.
Historic England's Register of Historic Battlefields identifies
almost fifty English battlefields. Its purpose is to offer them
protection and to promote a better understanding of their
significance and public enjoyment.

Built Up Areas

This file contains the digital vector boundaries for built-up
areas in England and Wales as at 27 March 2011 (Census
day). The built-up area boundaries are generalised and
created using an automated approach based on a 50m grid
squares.

Country Parks

More than 400 Country Parks exist. They are public green
spaces often at the edge of urban areas which provide
places to enjoy the outdoors and experience nature in an

www.wsp.com

Natural England

Historic England

Office for National
Statistics

Natural England

informal semi-rural park setting. Country Parks normally
have some facilities such as a car park, toilets, perhaps a
cafe or kiosk, paths and trails, and visitor information. There
is not necessarily public right of access, although most are
publicly accessible; some charge entry others do not. Most
are owned and managed by Local Authorities. Many Country
Parks were designated in the 1970s by the then Countryside
Commission, under the Countryside Act 1968. More recently
Country Parks have been created under a less formal
arrangement and Natural England is working with partners to
encourage a renaissance and accreditation of parks which
meet certain criteria. The dataset contains boundaries of
each Country Park, digitised against Ordnance Survey
MasterMap using source maps supplied by Local Authorities.

Countryside and Rights of Way
(CRoW)

Shows land mapped as access land under CRoW. The
Countryside and Rights of Way Act 2000 (CRoW Act) gives
the public right of access to land mapped as 'open country'
(mountain, moor, heath and down) or registered common
land. These areas are known as 'open access land'. This
layer includes Open Country and Registered Common Land
combined into a single layer, with certain categories of
excepted land removed.

Natural England

Doorstep Greens

The Doorstep Greens initiative provides new or renovated
areas of public open space close to people's homes that
could be enjoyed permanently by the local community. The
initiative is a joint Natural England and New Opportunities
Fund project. The initiative is aimed at targeting communities
who experience disadvantage and where regeneration of the
local environment and outdoor recreation provision is sorely
needed. They could be small or large, and in urban or rural
locations.

Natural England

England Coast Path Route

Line dataset showing all approved stretches of the England
Coast Path Route. The England Coast Path Route is a new
National Trail being created by Natural England under the
Marine and Coastal Access Act 2009. The England Coast
Path will be the longest managed and way-marked coastal
path in the world. Natural England expects to complete work
on the England Coast Path in 2020.

Natural England

Flood Zone 2

The Flood Map for Planning (Rivers and Sea) dataset covers
Flood Zone 2 and should not be used without Flood Zone 3.
It is the Environment Agency’s best estimate of the areas of
land at risk of flooding, when the presence of flood defences
are ignored and covers land between Zone 3 and the extent
of the flooding from rivers or the sea with a 1 in 1000 (0.1%)
chance of flooding each year.

Environment Agency

Flood Zone 3

The Flood Map for Planning (Rivers and Sea) dataset covers
Flood Zone. It is the Environment Agency’s best estimate of
the areas of land at risk of flooding, when the presence of
flood defences are ignored and covers land with a 1 in 100
(1%) or greater chance of flooding each year from Rivers; or
with a 1 in 200 (0.5%) or greater chance of flooding each
year from the Sea.

Environment Agency

Heritage Coasts

Heritage Coasts boundaries. Heritage coasts are ‘defined’
rather than designated, so there isn’t a statutory designation
process like that associated with national parks and areas of
outstanding natural beauty (AONB). They were established
to conserve the best stretches of undeveloped coast in
England. A heritage coast is defined by agreement between
the relevant maritime local authorities and Natural England.
The national policy framework and objectives for heritage

Natural England

coasts were developed by the Countryside Commission, a
predecessor of Natural England, and ratified by government.

Historic Landfill

Listed Buildings

Local Authority Greenbelt
boundaries

Local Nature Reserves

Millennium Greens

The data is the most comprehensive and consistent national
historic landfill dataset and defines the location of, and provides
specific attributes for, known historic (closed) landfill sites, i.e.
sites where there is no PPC permit or waste management
licence currently in force. This includes sites that existed before
the waste licensing regime and sites that have been licensed in
Environment Agency
the past but where this licence has been revoked, ceased to
exist or surrendered and a certificate of completion has been
issued.
Under the Town and Country Planning (General Development
Procedure) Order 1995 Local Planning Authorities have to
consult with the Environment Agency about all applications they
receive to develop land within 250 metres of landfill sites
GIS spatial data for Listed Buildings, part of the National
Heritage List for England. Listed buildings are represented by a
single point in the centre of the building footprint.
Historic England
Listing marks and celebrates a building's special architectural
and historic interest, and also brings it under the consideration
of the planning system, so that it can be protected for future
generations.
This dataset (published in EPSG:4326 - WGS84) provides
polygon data for Local Authority Green Belt boundaries. Local
authorities digitise areas of land designated as Green Belt and
Ministry of Housing,
send the Green Belt boundaries to MHCLG. The Local
Communities and
Authority Green Belt boundaries are merged and quality
Local Government
assured by MHCLG and are mapped against OS and ONS
Local Authority District (Mean High Water mark) boundaries for
the corresponding period.
Local Nature Reserves (LNRs) are a statutory designation
made under Section 21 of the National Parks and Access to the
Countryside Act 1949 by principal local authorities. Parish and
Natural England
Town Councils can also declare LNRs but they must have the
powers to do so delegated to them by a principal local
authority.
The Millennium Greens initiative set out to provide new areas of
public open space close to people's homes that could be
enjoyed permanently by the local community, in time to mark
the start of the third millennium. They were to be breathing
20m buffer
spaces - places for relaxation, play and enjoyment of nature
and pleasant surroundings. They could be small or large, and in
urban or rural locations.

National Grid Tower
National Grid Substation

The datasets contain electricity transmission data only for
towers, substations and transmission cables.

National Grid

National Grid Cable

National Nature Reserves

National Parks

National Trails

Noabl (Wind Speed)

A National Nature Reserve (NNR) is the land declared under
the National Parks and Access to the Countryside Act 1949 or
the Wildlife and Countryside Act (1981) as amended.

Natural England

The data does not include "proposed" sites.
National Parks are run by National Park Authorities for the
purpose of conserving and enhancing the natural beauty,
Natural England
wildlife and cultural heritage and to provide opportunities for the
understanding and enjoyment of the Park by the public.
National Trails are long distance walking, cycling and horse
riding routes through the best landscapes in England and
None in AOI
Wales. There are 15 National Trails. In total, England and
Wales have around 2,500 miles (4,000 Km) of National Trail.
The NOABL Wind Speed Database is the result of an air flow
Department for
model that estimates the effect of topography on wind speed.
Business Enterprise
There is no allowance for the effect of local thermally driven
and Regulatory
winds such as sea breezes or mountain/valley breezes.
Reform
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The model was applied with 1km square resolution and takes
no account of topography on a small scale or local surface
roughness (such as tall crops, stone walls or trees), both of
which may have a considerable effect on the wind speed.
The data can only be used as a guide and should be followed
by on-site measurements for a proper assessment.
GIS spatial data for Registered Parks and Gardens, part of the
Parks and Gardens
Historic England
National Heritage List for England.
The Permitted Waste Sites - Authorised Landfill Site
Boundaries is a polygon dataset that contains the boundaries of
landfill sites that are currently authorised by the Environment
Permitted Waste Sites Authorised
Agency under Environmental Permitting Regulations. Landfill
Environment Agency
Landfill
permits are authorised by a Waste Management Licence, a
PPC Permit or an EPR Permit, and are recorded within the
Regulatory Information System (Regis).
This is a spatial dataset that describes the geographic extent
and location of Natural Environment and Rural Communities
Priority Habitat
Act (2006) Section 41 habitats of principal importance. This
Natural England
inventory replaces Natural England's previous separate BAP
habitat inventories
Provisional Agricultural Land Classification Grade. Agricultural
land classified into five grades. Grade one is best quality and
grade five is poorest quality. A number of consistent criteria
Provisional Agricultural Land
used for assessment which include climate (temperature,
Natural England
Classification
rainfall, aspect, exposure, frost risk), site (gradient, micro-relief,
flood risk) and soil (depth, structure, texture, chemicals,
stoniness) for England only.
A Ramsar site is the land listed as a Wetland of International
Importance under the Convention on Wetlands of International
Ramsar
Importance Especially as Waterfowl Habitat (the Ramsar
Natural England
Convention) 1973. Data supplied has the status of "Listed". The
data does not include "proposed" sites.
Dataset providing a high-level view of the road network, from
Road Links
Ordnance Survey
motorways to country lanes.
GIS spatial data for Scheduled Monuments, part of the National
Heritage list for England. Scheduled monuments are
represented by a polygon defining the extent of the statutorily
Scheduled Monuments
Historic England
protected area. There are almost 20,000 Scheduled
Monuments on the List.
A Site of Special Scientific Interest (SSSI) is the land notified as
an SSSI under the Wildlife and Countryside Act (1981), as
amended. Sites notified under the 1949 Act only are not
Sites of Special Scientific Interest included in the Data set. SSSI are the finest sites for wildlife
Natural England
and natural features in England, supporting many
characteristic, rare and endangered species, habitats and
natural features. The data do not include "proposed" sites.
A Special Area of Conservation (SAC) is the land designated
Special Areas of Conservation under Directive 92/43/EEC on the Conservation of Natural
Natural England
Habitats and of Wild Fauna and Flora.
A Special Protection Area (SPA) is the land designated under
Directive 2009/147/EC on the Conservation of Wild Birds. SPAs
are strictly protected sites classified in accordance with Article 4
Special Protection Areas
of the EC Birds Directive, which came into force in April 1979.
Natural England
They are classified for rare and vulnerable birds (as listed on
Annex I of the Directive), and for regularly occurring migratory
species.
Statutory Main Rivers Map is a spatial (polyline) dataset that
defines statutory watercourses in England designated as Main
Statutory Main River
Rivers by Environment Agency.
Environment Agency
Watercourses designated as ‘main’ are generally the larger
arterial watercourses.
GIS spatial data for World Heritage Sites and their Buffer
World Heritage Sites
Zones, where existing, as inscribed by the World Heritage
Historic England
Committee of UNESCO.

APPENDIX F – TOPIC 5 REFERENCES

NAME

SOURCE

UKGBC Net Zero Carbon Buildings: A Framework
Definition

https://www.ukgbc.org/wp-content/uploads/2019/04/Net-ZeroCarbon-Buildings-A-framework-definition.pdf

The Future Homes Standard: changes to Part L and
Part F of the Building Regulations for new dwellings

https://www.gov.uk/government/consultations/the-future-homesstandard-changes-to-part-l-and-part-f-of-the-building-regulationsfor-new-dwellings

LETI Climate Emergency Design Guide

https://b80d7a04-1c28-45e2-b904e0715cface93.filesusr.com/ugd/252d09_3b0f2acf2bb24c019f5e
d9173fc5d9f4.pdf

LETI Future Homes Part L Consultation - Key
messaging

https://b80d7a04-1c28-45e2-b904e0715cface93.filesusr.com/ugd/252d09_c4ea987fb5d742d2abf4
fc472f352349.pdf

LETI Part L is broken (Explanatory Note):

https://b80d7a04-1c28-45e2-b904e0715cface93.filesusr.com/ugd/252d09_47446f98183f4cbe9ca2
38772db24578.pdf

RIBA 2030 Climate Challenge

https://www.architecture.com/-/media/files/Climate-action/RIBA2030-Climate-Challenge.pdf

Cornwall Climate Emergency: Pathways to “Net
Zero”

https://www.cornwall.gov.uk/media/42296194/uoe-cornwallclimate-emergency-scenario.pdf

WSP Essays Delivering Net Zero: Building Britain’s
Resilient Recovery

http://brightblue.org.uk/wp-content/uploads/2020/05/FinalDelivering-net-zero.pdf

BEIS Smart Meter Policy Framework Post 2020:
Minimum Annual Targets and Reporting Thresholds
for Energy Suppliers: Minimum Annual Targets and
Reporting Thresholds for Energy Suppliers

https://assets.publishing.service.gov.uk/government/uploads/sys
tem/uploads/attachment_data/file/943993/smart-meter-policyframework-post-2020-minimum-targets-reporting-thresholdscondoc.pdf

Committee on Climate Change UK housing: Fit for
the future?

https://www.theccc.org.uk/wp-content/uploads/2019/02/UKhousing-Fit-for-the-future-CCC-2019.pdf

