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Achieving ‘Net-Zero Carbon’ at Salt Cross

As well as considering the resilience of the garden village to climate change, we need to
consider how we can mitigate its future impact, in particular the amount of carbon
emissions associated with the development including CO; - one of the main greenhouse
gases that contribute to global warming.

Carbon cycles through our air, water, and soil in a continuous process that supports life on
earth and CO; is naturally released into the atmosphere in a number of ways, including the
exchange of carbon dioxide between the oceans and the atmosphere.

However, human activity including the use of fossil fuels (coal, natural gas and oil) releases
extra carbon and other greenhouse gases into the atmosphere thereby tipping the natural
balance out of sync and ‘trapping’ heat from escaping our atmosphere.

It is essential that we mitigate the impact of new development on climate change by
addressing its ‘carbon footprint’. In 2019, the UK committed to a legally binding target of net
zero emissions by 2050. Reducing carbon emissions and supporting the transition to net

zero, forms a central tenet of the NPPF, the Government’s 25 Year Environment Plan and the
Clean Growth Strategy.

Locally, it is embedded in the West Oxfordshire Local Plan and Council Plan, the Eynsham
Neighbourhood Plan and the Oxfordshire Energy Strategy which sets a target of reducing
countywide emissions by 50% by 2030 (compared with 2008 levels) and aims to set a
pathway to achieving zero-carbon growth by 2050.

Given the significant weight of this issue, in support of the AAP, the District Council
commissioned a consultant team led by Etude Elementa to clarify and assess the
implications associated with meeting net-zero carbon for new buildings at the garden
village.

Their report! (hereafter the ‘net-zero carbon report’) considers two main scenarios; the first

a net zero carbon development scenario and second, a low carbon development scenario.

village-pdf Policy 2 Net Zero Carbon Development Evidence Base (March 2025)
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https://www.westoxon.gov.uk/media/hdnjcnnf/trajectory-for-net-zero-buildings-for-the-oxfordshire-garden-village.pdf
https://www.westoxon.gov.uk/media/hdnjcnnf/trajectory-for-net-zero-buildings-for-the-oxfordshire-garden-village.pdf
https://www.leti.london/
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Fieure 5.4 — Definition_of Net Zere.C ional Carl

TFhe-Under the net zero carbon development scenario, all development at Salt Cross would

be required to achieve net zero operational carbon on-site through the use of high-

performance building fabric, efficient heating and hot water systems and on-site renewable

energy generation. This scenario is based on the use of defined energy use intensity (EUI)

targets and space heating demand indicators with predictive energy modelling required to

demonstrate compliance. ret-zero-carbon-repeort-considersfourcarbon-scenariosincluding:
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and-predicted-annualrunning-cost-of-energy-to-oceupants: Under the second, low-carbon

scenario, all buildings would be required to achieve at least a 100% carbon reduction

improvement of their respective Target Emission Rate (TER).

assessmentofboth-capitalcostand-running coststo-future-eeccupants: The aim of this

scenario would be to reduce the carbon emissions attributed to regulated energy uses in all

buildings to zero, achieved through a combination of high-performance building fabric,

efficient heating and hot water systems and on-site renewable energy generation. Policy

compliance would be demonstrated through the use of Part L modelling — SAP for domestic
buildings and the National Calculation Methodology — NCM for non-domestic buildings.

The report demonstrates that both scenarios are technically feasible and have a relatively

modest impact on costs (+6.1% for the zero carbon scenario and +7% for the low carbon

scenario.) Importantly however, it demonstrates that the zero carbon scenario has a number

of advantages, not least the fact that it takes account of unregulated energy use (i.e. the

energy consumed by a building resulting from fixtures or appliances) which can account for

50% of energy in low-energy dwellings. eencludesthatscenario-4—zero-carbon-bepursued
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In addition to the net-zero carbon report, a separate Energy Plan® for the Garden Village has
been prepared by Oxfordshire County Council, in collaboration with EDF Energy R&D UK and
the Energy & Power Group (University of Oxford) on behalf of the District Council.
Oxfordshire County Council, EDF Energy R&D and the University of Oxford are partners
within Project LEO (Local Energy Oxfordshire), one of four national Smart Energy
Demonstrator projects funded through the Government’s Industrial Strategy Challenge Fund
(ISCF) Prospering from the Energy Revolution.

Project LEO aims to lay the foundations to scale up low carbon generation across
Oxfordshire by creating a local energy system which develops opportunities to better match
local energy supply to local demand (through increased storage or shifting energy demand)
and to make better use of the energy generated to free up capacity within the existing
infrastructure to support electrification of transport and heat.

Project LEO includes a number of ‘plug in projects’ which will provide real world pilots across
Oxfordshire to trial a range of flexibility and energy services relating to electrical power,
transport and heat. Project LEO has identified the new Park and Ride site at the Garden
Village - with its planned solar generation and smart electric vehicle charging infrastructure —
as a potential plug in project.

The Energy Plan emphasises the importance of achieving net-zero carbon in operation and
establishes a number of key principles which align with the Council’s net-zero carbon report
including:

e Minimising the operational energy demand of new buildings

e Fit for the future - no fossil fuels burnt on site for heat or power

e Maximising the use of on-site renewable generation

e Energy positive — looking at opportunities to extend local renewables to generate
more energy on or close to the site than required in the Garden Village

e lLong-term stewardship - monitoring and management plans to be put into place to
measure success

3 https://www.westoxon.gov.uk/media/ekpcnzzl/oxfordshire-cotswold-garden-village-energy-plan.pdf



https://www.westoxon.gov.uk/media/ekpcnzzl/oxfordshire-cotswold-garden-village-energy-plan.pdf
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It also establishes the following vision:

The Garden Village is an exemplar net zero carbon, energy positive development which
meets the challenges of climate change head on.

Successful collaboration between key stakeholders (including local community groups,
Local Authorities, Developers) guides the development throughout planning,
construction and lifetime of the site.

Sustainable construction reduces embodied carbon throughout the Village, whilst best
practice and use of innovative technologies minimise the energy needed to heat and
power homes and businesses.

Local renewable generation and smart energy management solutions meet the
remaining energy demand and catalyse carbon reductions across the wider Eynsham
area whilst contributing to the national decarbonisation and climate change response.

Low Energy Use

The associated uplift in capital cost to achieve net-zero carbon development is estimated at

6.1% on top of the costs of a baseline home. 5-7%-abeove-currentApproved-BDocumentPartt

{ABL)-2013-Building-Regulatiens. The relative uplift in capital cost;-ever
and-above-the-currentnationat-benchmark-will reduce significantly over

The report concludes that in order to achieve net-zero carbon at Salt Cross, the energy use
associated with the buildings must first be reduced as far as possible. ‘Ultra-low energy’
building fabric, designed to standards comparable to those achieved through Passivhaus, is
recommended, with a view to ensuring that space heating demand for both residential and
non-residential developments is less than 15 — 20 kWh/m?Z.yr.

With improved building-fabric performance, comes the need to

ensure appropriate levels of thermal comfort in order to avoid the Wl

risk of overheating. At the outline planning stage, broader B :\‘
overheating considerations will need to be addressed such as

orientation, massing, passive-design considerations. At the

detailed planning stage, overheating modelling will be required to

demonstrate compliance with Part O of the Building Regulations

for residential uses and CIBSE TM52 for non-residential uses. in-tine-with-Chartered
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In addition to the space heating standard outlined above, the net-

zero carbon report prevides identifies a number of Energy Use
Intensity (EUI) targets — essentially a budget for how much energy hﬁﬁ @

different types of building are allowed to use annually, measured on —_ | ——

a kWh/m?2.yr basis. The recommended EUI targets for Salt Cross are

as follows:

e Residential: <35 kWh/m?2.yr
e Office: <70 kWh/m?2.yr
e Schools: <65 kWh/m?2.yr

Fhereeommended-ElHargets for SaltCrossare-sheowninFigure 5-6- The report identifies

that for other uses (e.g. research and development and retail) it is very challenging to predict

energy use and as such, suggests that energy targets for such uses should be developed and

agreed as part of any pre-application discussions with the Council. This is reflected in Policy
2.

Figure 5.6 —Recommended EUl Targets

Low and Zero-Carbon Energy Supply

In addition to the energy use and efficiency of new buildings, the net-zero carbon report
considers the other side of the net-zero equation — the use of renewable energy in
preference to the traditional use of fossil fuels.

In simple terms, to meet net operational zero carbon, the amount of energy required on-site
should be balanced by installing on-site renewables to supply the equivalent amount of
energy across the course of a year.



5.50

5.51

5.52

Figure 5.47 — Net Zero Operational Balance

Operational energy On-site Investment in off
renewables site renewables

Net zero operational balance

The net-zero carbon report identifies the need for each building at Salt Cross to generate as

much renewable energy as possible, the aim being to achieve a balance between predicted
annual energy use and annual renewable energy generation. If this can’t be achieved, then it

must be achieved elsewhere on the site.

The report concludes that no buildings at Salt Cross should connect
to the gas network, or more generally use fossil fuels on-site and must use low carbon
heating systems (e.g. heat pumps). fessi-fuels,-such-as-ei-and-natural-gas,should-nrot-be

7 7
Wate ad fo na in h racidantial and-non

supported by the Garden Village Energy Plan with energy modelling undertaken by the
Energy & Power Group (University of Oxford) and EDF Energy R&D UK demonstrating that
with roof top solar PV alone, sufficient capacity could be installed to meet the modelled
energy demand for the development.
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Embodied carbon

Embodied carbon is the CO; emitted in producing raw materials
and products including, for example, building materials and
products associated with mechanical and electrical engineering.
As the operational carbon of a building reduces, so the embodied V
carbon becomes a greater portion of the overall emissions. It is

therefore important to measure and reduce embodied carbon

s

where possible.

The net-zero carbon report highlights the importance of reducing embodied carbon and

suggests that development proposals should demonstrate attempts to reduce embodied

carbon to meet the upfront carbon limits in the UK Net Zero Carbon Buildings Standard, with

calculations to be carried out at the outline and detailed planning stages supported by full

lifecycle modelling. recommends-that-embeodied-carbon-caleulations-are-carried-rsuppe

Measurement and verification

It is important that buildings designed to be net-zero operational carbon also perform to this
standard when complete. This is to minimise the risk of a performance gap, when the as-
built design does not perform to the standards of the original, designed performance
submitted at planning stage. The net-zero carbon report recommends post-occupancy
energy monitoring carried out every year for the first five years of use of each building to
verify the energy consumption of the development in-use.

Policy 2 — Net-Zero Carbon Development

e All development

at Salt Cross must achieve net zero operational carbon on-site through ultra-low energy

fabric specification, low carbon technologies and on-site renewable energy generation. An

Building Fabric

Proposals-willneed-to-use-ultra-lowenergy fabric to-achieve the KPlHfor Buildings must

meet a space heating demand of <15 — 20 kWh/m2.yr through ultra-low energy fabric,
verified via predictive energy modelling at the detailed planning stage and monitored
post-completion. -demenstrated-through-predicted-energy-modelling—Thisshould-be




Overheating

Thermal comfort must be considered from and-therisk-of-overheatingshould-begivenfull
consideration-in the earliest stages-of design stages, prioritising passive cooling over
mechanical systems. to-ensure-passive-design-measures-are prioritised-overthe useof
more-energy-intensive-alternatives-such-as-mechanical-cooling: At the outline planning

stage, mitigation should focus on orientation and massing. At the detailed planning stage,
compliance with Part O of the Building Regulations (residential) and CIBSE TM52 (non-

residential) must be demonstrated. everheatingshould-be-mitigated-through-appropriate

All buildings should achieve the following sector specific energy use intensity (EUI) targets:

- Residential <35 kwh/m2.yr

- Office <70 55 kwh/m2.yr
~Researchlabs<55-240 kwh/m2.yr*
~Retail<80-kwh/m2.yr
-Sportsand-Leisure <80-kwh/m2.yr
- Schools <65 kwh/m2.yr

EUI targets for other uses (e.g. research labs, retail, community space, sports and leisure)

will need to be discussed and agreed with the Council as part of any pre-application

discussions, drawing on relevant sources including the Net Zero Carbon Buildings
Standard.

A validated predictive energy modelling approach (e.g., PHPP, CIBSE TM54) must be

agreed with the District Council and applied consistently across building types.




Fossil Fuels

The development willbe-expectedte must be fossil-fuel free. No oil or natural gas should
be used for space heating, hot water, or cooking. Fessil-fuels;,such-as-eil-and-naturalgas

Zero Operational Carbon Balance

100% of the development’s energy demand must be met through on-site renewable
energy, such as solar PV. Where it can be shown that this is not technically feasible, it
should be maximised on plot. energ i i i i

Embodied carbon

Development proposals will need to demonstrate attempts to reduce embodied carbon to
meet the upfront carbon limits of the UK Net Zero Carbon Buildings Standard (Building Life
Cycle Stages Al — Ab), including substructure, superstructure, MEP, facade and internal
finishes and excluding on-site renewables. folowing KR}

Embodied carbon calculations should be carried out as part of the outline and detailed

planning submission with full lifecycle modelling encouraged.




Measurement-and-verification Energy Strategy, Monitoring and Verification

An energy strategy must be submitted at the outline and detailed planning stages,
reconfirmed pre-commencement and validated pre-occupation. It should demonstrate
compliance with net-zero carbon objectives, detailing energy consumption and renewable
energy generation.

The energy strategy must specify:

- Total energy demand (kWh/yr)

- Total renewable energy generation (kWh/yr)

- Calculation methodology

The Energy Strategy must include metering, monitoring and reporting arrangements with
post-occupancy energy monitoring expected to occur annually for five years and results to
be centrally stored and shared among developers, designers and contractors.






