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Management Summary	
The Centre for Energy and the Environment at the University of Exeter was commissioned by Torbay Council to estimate the cost uplift to dwellings of its proposed Net Zero Carbon Development policy from its updated Local Plan 2022 – 2040. This report outlines the methods and assumptions made and summarises cost uplifts for a range of dwelling archetypes. Costs are presented for meeting the Future Homes Standard (even though this might be the legal minimum requirement for most if not all the plan period), and for improving from that to ‘net zero’ regulated emissions.
Background
Torbay Council (TC) is updating its Local Plan with a target adoption date of April 2027. It will set out policies for how development will be managed in the district between 2022 and 2040. Appendix 2 of the plan contains draft wording of a Net Zero Carbon Developments policy as follows:
	
a) From 2026, all major developments will be required to achieve net zero carbon emissions
b) From 2026, all minor developments will have the following requirements: 
- residential development, as a minimum, to achieve a 75% carbon dioxide emissions reduction from that required under the 2013 Building Regulations.  
- non-domestic development, as a minimum, to achieve: 
1. A fabric standard at least as good as that required under the current Building Regulations;
2. Heating using a heat pump or heat network (which does not utilise fossil fuel); and 
3. Solar PV panel coverage equivalent to 40% of the building’s footprint for side-lit spaces and 75% of the building’s footprint for top-lit spaces.
c) From 2028, all minor developments will be required to achieve net zero carbon emissions.
d) New development should connect to a district heating or communal heating network where there are existing proposals or schemes. Where there are significant opportunities for a communal heat network but only at a future date, the development should be designed to allow later connection. 
e) Major Non-Residential New Build Development will be required to meet the most up to date BREEAM ‘Excellent’ standard. Where the ‘Excellent’ Standard cannot be achieved, evidence must be submitted with an application to the satisfaction of the Council. The BREEAM ‘Very Good’ standard must be met as a minimum. 
f) For all development (including hotels) proposals which involve the change of use or redevelopment of a building, or an extension to an existing building, resulting in a change in energy status[footnoteRef:2] the proposal will be required to demonstrate in the Energy and Climate Change Statement how energy demand has been reduced to the lowest practical level using energy efficiency measures, heating/cooling systems have been selected for their energy performance and that on-site renewable energy will be installed unless evidenced to be unfeasible.   [2:  A change to the energy status is when a building was previously exempt from the Building Regulations energy efficiency requirements but now is not. The change to energy status applies to the building as a whole or parts of the building that have been designed or altered to be used separately. For example, when a previously unheated space becomes part of the heated building] 

Where it is not feasible or viable to deliver carbon reduction requirements on-site, methods such as off-site provision will be considered. This will need to be through a specific deliverable proposal or financial contributions to a Torbay approved carbon offsetting fund.
Significant weight will be given to the benefits of development resulting in considerable improvements to the energy efficiency and reduction in carbon emissions in existing buildings. 
All development must submit an Energy and Climate Change Statement to the local planning authority for approval and implementation, demonstrating how they fulfil the principles of a –e above. 
A Supplementary Planning Document will be developed to support meeting all requirements of this policy.



 This report estimates the dwelling cost uplifts of the ‘net zero’ elements of this policy, namely parts a to c above. Non-residential buildings and parts d to f above are out of scope.
Emissions of carbon dioxide from new development are regulated in Building Regulations. Part L Volume 1 2021 edition incorporating 2023 amendments [1] is the current version for dwellings but is planned to be superseded by the Future Homes Standard (FHS). 
The previous Government published ‘The Future Homes and Buildings Standards: 2023 consultation’ [2] (referred to here as the FHBS 2023 Consultation) with an accompanying Impact Assessment on changes to Part L of the Building Regulations. The consultation ran from 13 November 2023 to 27 March 2024. The original intent was for these changes to come into effect in Summer 2025 though at the time of writing (July 2025) the final timings have not been confirmed. However, following the change of Government in July 2024 the Future Homes Hub (FHH) has confirmed[footnoteRef:3] that the new Government is broadly content with the proposals set out in the public consultation and will therefore introduce the Future Homes Standard without reconsulting.  [3:  https://www.futurehomes.org.uk/what-do-we-know-about-the-future-homes-standard  (accessed 24th June 2025)] 

[bookmark: _Ref201751286]The FHH also states that homes will be future proofed with low carbon heating and high levels of energy efficiency meaning that no further energy efficiency retrofit work will be necessary to enable homes to become zero-carbon over time as the electricity grid continues to decarbonise, and that the standard will include an element of rooftop solar to deliver cleaner energy to households and protect billpayers. Statements by FHH and energy assessment organisations e.g. Elmhurst Energy[footnoteRef:4] suggest that 2025 is still the likely target date, and the Government has stated[footnoteRef:5] that the FHS will be published in Autumn 2025. [4:  https://www.elmhurstenergy.co.uk/blog/2025/04/16/the-latest-on-the-future-homes-standard  (accessed 24th June 2025)]  [5:  https://www.gov.uk/government/news/rooftop-solar-for-new-builds-to-save-people-money (accessed 24th June 2025)] 

In addition to the information within the FHBS 2023 Consultation, the FHH has produced a report (referred to here as the FHH report) that models the energy use, carbon emissions, and costs for various dwelling archetypes and specifications [3]. The FHH report is based on the findings of a large-scale, short term ‘Refining the 2025 Future Homes Standard’ Task Group. Participants in the Task Group were drawn from a wide range of stakeholders, including housebuilders and other organisations. The Task Group was posed the question, ‘Future Homes Standard 2025 – what should it be?’ and from this, five illustrative specifications (termed ‘Contender Specifications [CS]) were modelled for seven dwelling archetypes. 
The FHBS 2023 Consultation was taken to be the most recent source of data to estimate the costs of TC’s policy, with the FHH report used to supplement this where necessary.
Achieving the Future Home Standard
The FHS requires residential development, as a minimum, to achieve a 75% carbon dioxide emissions reduction from that required under the 2013 Building Regulations. This is aligned to TC’s policy for minor residential development from 2026 and underpins the net zero requirements for major residential development.
Transitional arrangements stipulate a window of time when new regulations are introduced before they come into practical effect. After that point, any dwelling that has not commenced construction will be subject to meeting the new regulations. Work includes excavating foundations, or drainage works specific to a connected property. The FHBS 2023 Consultation Impact Assessment presented two options, either a 6-month or a 12-month period between (i) the laying date of the Future Homes and Buildings Standards’ regulations and publication of full technical specification and (ii) the regulations coming into force, which would be followed by a 12-month transitional period. This results in a transitional period totalling either 18-months or 24-months from the expected Autumn 2025 publication of the FHS4. This would mean that the FHS will be the minimum legal standard for the construction of a new dwelling from either Spring or Autumn 2027. TC’s Local Plan adoption date is Spring 2027 and so either the FHS will already be in effect, or there will be a short 6-month window (or longer should any unforeseen delays arise) where TC’s policy is in addition to the national minimum standard. Even in this case, the FHS is expected to be in place for almost the entire duration of the plan.
Should there be a window where TC’s policy is in place, but the FHS is not in effect, there would be an additional burden on developers. The FHBS 2023 Consultation presents two options for the performance requirements for new homes, with no stated preference for either. Option 1 includes a notional building with a high-efficiency air-source heat pump, solar PV (photovoltaic) panels, a wastewater heat recovery system, increased airtightness, a decentralised mechanical ventilation (dMEV) system, high fabric standards (the same as Part L 2021), and a significant increase in performance standards for domestic hot water storage. There is a separate notional building for new heat networks. Option 2 mirrors Option 1 except it does not include solar PV panels, the wastewater heat recovery system, increased airtightness, or a dMEV system. Option 1 is significantly more expensive than Option 2.
Since these options were published, the Government stated that new homes would include PV panels. This does not necessarily mean that Option 1 has been selected as PV panels are only one element that is additional to Option 2. Indeed, it may be that to reduce the overall cost of delivery, PV could be added to Option 2 with other elements within Option 2 watered down. Until the final specifications are published, this remains unknown.
Table 1 shows the additional costs for Options 1 and 2 by housing archetype. The absolute costs are taken directly from the 2023 Consultation Impact Assessment, whilst the per m2 costs are based on the floor area of each type as stated in the Impact assessment. 
An additional scenario of Option 2 + PV is included. These costs are based on the cost of Option 2 with an additional 40% of PV (by footprint area) based on the assumed PV sizing and costs in Section 3 below. The Impact Assessment’s Options 1 and 2 costs for mid to high rise flats are the same, so these are retained for the Option 2 + PV scenario given that Option 1 already has 40% of PV by footprint area.
[bookmark: _Ref201754865]Table 1: Cost uplifts from Part L 2021 to FHS by archetype and consultation option
	Archetype
	Option 1
	Option 2
	Option 2 + PV

	
	per dwelling
	per
m2
	per dwelling
	per
m2
	per dwelling
	per
m2

	Detached house
	£6,390
	£55
	-£200
	-£2
	£3,798
	£32

	Semi-detached house
	£6,170
	£81
	£950
	£13
	£3,974
	£52

	Mid-terraced house
	£5,960
	£78
	£740
	£10
	£3,764
	£50

	Low rise flats (<11m)
	£4,460
	£82
	£2,760
	£51
	£4,222
	£77

	Mid-high rise flats (>11m)
	£190
	£3
	£190
	£3
	£190
	£3


Achieving ‘Net Zero’
Definition of Net Zero
TC’s draft policy, which requires net zero regulated emissions from 2026 for major developments and from 2028 for minor developments, is additional to the minimum requirements required by building regulations. The cost impact has been estimated by taking the FHS (as discussed in the previous section) as the minimum requirement.
There are many potential strategies a developer could follow to achieve net zero regulated emissions. The FHH report models six contender specifications which generally use ASHPs (one uses direct electric heating, and another has no space heating). The more aspirational of these include expensive measures like triple glazing, whole house mechanical ventilation with heat recovery (MVHR), and super-insulation of the fabric. However, a baseline building will have a low carbon heat source (typically a form of electric heating, unless connected to a district heating network). ‘Net zero’ requires the total regulated energy demand of a dwelling to be offset by the generation of electricity over a year, taken here to be from roof-mounted PV, i.e.to achieve net zero from a FHS baseline, additional PV is added to the roof until energy demand and generation balance over a year as shown in Figure 1.
[image: ]
[bookmark: _Ref204951311]Figure 1: Demonstration of ‘net zero’ definition for new dwellings which requires the annual generation of onsite zero carbon electricity (taken here to be PV) to balance energy consumption from ‘regulated’ energy (though not ‘unregulated’ energy, which is shown as hatched grey in the graph)
Performance against Part L for dwellings is currently modelled using SAP 10.2 [4]. The FHS will use a newly developed Home Energy Model (HEM). One key difference is that the HEM will calculate energy performance at half-hourly increments, unlike SAP which is based on monthly averages. This will help more accurately model the split between self-consumption, storage, and export of generated electricity. Over a year this should not significantly affect the calculation of ‘net’ electricity use, though it would affect the specific economics for a householder. As the HEM has not yet been published, SAP (Appendices M and U) were used to calculate PV output. The output of these calculations is likely to be similar when the new HEM is published, though the HEM will include options for handling ventilation of PV systems.
Calculating Net Zero Specifications and Costs: Overview
The following steps were taken to establish the implications of achieving TC’s net zero policy:
1. Define strategy of achieving net-zero using PV and establish worst case scenario orientation
2. Establish five dwelling archetypes
3. Calculate maximum available roof area for PV for each archetype
4. Obtain regulated energy consumption from FHH report
5. Calculate required PV sizes to meet annual demand for a range of shading scenarios
6. Calculate the cost of the PV arrays for the shading scenarios
7. Establish the cost of meeting ‘net zero’ in absolute terms, and per m2
These steps are described in more detail in the next section.
Calculating Net Zero Specifications and Costs: Detail
1. Define strategy of achieving net-zero using PV and establish worst case scenario orientation
For this report SAP was used to calculate the output of a PV panel in the SW region for all orientations and a pitch of 40o (for houses) and 15o (for apartments, assumed to be fixed to tilted ballasts), for a range of overshading classifications. A house with an evenly pitched could be oriented either N-S, E-W, or NE/NW-SW/SE. The overall potential energy production for each of these was similar though the N-S produced the least and so was chosen as a worst-case scenario for houses (the best case was E-W where generation was 2% higher overall). For apartments a flat roof was assumed, and the 15o inclination was assumed to be oriented south. 
2. Establish five dwelling archetypes
The FHBS 2023 Consultation Impact Assessment provides information for five dwelling archetypes including floor areas. Table 2 shows the footprint areas for each using the assumed number of stories. 
[bookmark: _Ref201827141]Table 2: Archetype floor and associated footprint areas
	
	Detached
	End terrace/
semi detached
	Mid terrace
	Mid floor low-rise apt.
	Mid floor high-rise apt.

	Area (m2)
	117
	76
	76
	54.5
	54.5

	Number of dwellings in building
	1
	1
	1
	32
	80

	Assumed number of storeys
	2-storey
	2-storey
	2-storey
	3-storey
	8-storey

	Associated footprint area (m2)
	58.5
	38
	38
	5.1
	5.45



3. Calculate maximum available roof area for PV for each archetype
The angle of the roof pitch was used to calculate total roof area of which 80% was assumed to be available for the installation of PV panels. The Government has announced that the FHS will require 40% of the footprint to be filled with PV panels, so this area was removed from the area available to meet ‘net zero’. It was assumed that 1 kWp of PV requires 5.6 m2 of roof space, or 4.4 m2 if higher powered panels are used[footnoteRef:6].The resulting area was then divided by these space requirements to obtain the maximum available PV system sizes available to achieve ‘net zero’.  [6:  https://www.sungiftsolar.co.uk/faq/domestic-faqs/ (accessed 24th June 2025)] 

4. Obtain regulated energy consumption from FHH report 
The FHH report CS1 specification describes a dwelling with good levels of fabric performance and an ASHP and is the closest match to the expected specification of the FHS baseline building. The energy benchmarks in kWh/m2 for each archetype dwelling in the FHH report were applied to the Impact Assessment archetypes to obtain annual electricity demand for each type. 
5. Calculate required PV sizes to meet annual demand for a range of shading scenarios
The annual energy demand was compared to the potential generation for a range of shading classifications for two panel types as is shown in Table 3. The green shading shows where there is sufficient residual roof space for standard panels to meet the requirement. This is the case for all house types where there is little to no, or modest shading. If there is significant shading, then it may still be possible to meet net zero using high powered panels (yellow shading). For houses with heavy or severe shading, or in the case of all apartments, there is insufficient space to meet net zero (red shaded area).
[bookmark: _Ref201827890]Table 3: Required PV panel size (kW) needed in addition to the 40% requirement already installed to meet the FHS for a range of archetypes and shading classifications. 
	Shading
	Detached
	End terrace/
semi detached
	Mid terrace
	Mid floor low-rise apt.
	Mid floor high-rise apt.

	Little to no shading
	3.7
	2.5
	2.3
	2.1
	1.7

	Modest shading
	4.6
	3.1
	2.9
	2.6
	2.1

	Significant shading
	7.4
	5.0
	4.6
	4.1
	3.3

	Heavy shading
	10.6
	7.2
	6.6
	5.9
	4.8

	Severe
	18.6
	12.5
	11.6
	10.3
	8.3


6. Calculate the cost of the PV arrays for the shading scenarios
The 2022 price of PV in the Impact Assessment comprises a fixed cost of £1,219 (for systems under 4 kWp) and a variable cost of £665 per kWp installed (for systems of any size). It was assumed that the fixed cost had already been borne within the FHS baseline[footnoteRef:7] and that meeting net zero would be a case of adding additional capacity at £665/kWp. No distinction has been made between regular and high power panel in terms of price per kWp. The Impact Assessment does not state the size of the development used for the pricing assumptions. However, as the only measure here is the addition of extra PV to systems already being installed for FHS, it is not clear if the size of the development would impact prices significantly. [7:  The detached archetype resulted in an estimated required 4.2 kW system for FHS which strictly would not incur the fixed cost, however it was included as otherwise the overall cost would have been lower than the smaller 2.7 kW system needed for the semi-detached/terraced houses] 

The impact assessment also assumes that as supply chains mature and become more integrated, and learning rates take effect, after 10 years PV costs will be 70% of the original cost. This has not been included, though it should be noted that for the first half of the TC Local Plan period the cost of meeting the net zero policy will be falling, and for the second half of the period the cost could be 70% of that presented here. 
7. Establish the cost of meeting ‘net zero’ in absolute terms, and per m2
The costs of meeting the net zero requirement in absolute and per meter squared of dwelling floor area are shown in Table 4 and Table 5. For houses with little to significant shading, these costs relate to the PV size needed to just meet the policy. For houses with heavy or severe shading or for apartments, the cost is for filling all the available roof area with PV. No costs are given for little to significant shading for apartments as it is never possible to meet the net zero requirement for this typology and so instead the cost of filling all the available roof is given instead.
[bookmark: _Ref201829907]Table 4: Additional absolute costs (in £ 2022) to achieve net zero from a FHS baseline for a range of archetypes and shading classifications.
	Shading
	Detached
	End terrace/
semi detached
	Mid terrace
	Mid floor low-rise apt.
	Mid floor high-rise apt.

	Little to no shading
	£2,470
	£1,669
	£1,541
	n/a
	n/a

	Modest shading
	£3,088
	£2,086
	£1,926
	n/a
	n/a

	Significant shading
	£4,941
	£3,338
	£3,081
	n/a
	n/a

	Fill all available area (heavy/severe shading)
	£5,697
	£3,700
	£3,700
	£309
	£329



[bookmark: _Ref201829910]Table 5: Additional £/m2 costs (in £ 2022) to achieve net zero from a FHS baseline for a range of archetypes and shading classifications.
	Shading
	Detached
	End terrace/
semi detached
	Mid terrace
	Mid floor low-rise apt.
	Mid floor high-rise apt.

	Little to no shading
	£21.11
	£21.96
	£20.27
	n/a
	n/a

	Modest shading
	£26.39
	£27.45
	£25.34
	n/a
	n/a

	Significant shading
	£42.23
	£43.92
	£40.54
	n/a
	n/a

	Fill all available area (heavy/severe shading)
	£48.69
	£48.69
	£48.69
	£5.67
	£6.05


Summary
This report has used the Impact Assessment for the Future Homes and Buildings Standards to estimate the costs of meeting the FHS for dwellings over and above the costs of meeting the 2021 Part L of the building Regulations. Costs were presented for both options considered in the impact assessment, as well as the cost of Option 2 (the cheaper of the two options) with the addition of PV in accordance with the recent announcement made by government that all new dwellings will include PV. These costs broken down by dwelling type are given in Table 1. 
The costs of reducing emissions from the FHS level to net zero were also estimated, by adding PV to the roof until either net zero was achieved, or there was no more available space. It was found that for all house types, this was feasible provided shading was no worse than ‘significant’. For apartments, even with little to no shading there was insufficient roof space on a per dwelling basis to achieve net zero. In all cases, the cost of filling all the available roof space was given. The costs for each dwelling type and combination of shading are given in Table 4 and Table 5.
[bookmark: _Toc141881413]References
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