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SHAP HEALTHY HOUSING NEW BUILD PERFORMANCE STANDARD 

Executive summary 

The Sustainable Homes Action Partnership appointed CAR to examine the additional costs involved 

in going beyond the minimum performance requirements of current Building Regulations for energy 

conservation. We explored the costs of energy-related materials and components in homes designed 

simply to meet the Building Regulations, and then we explored the costs of three levels of 

performance going beyond the mandatory requirements: 

Level 1 – comprehensive fabric improvements and a mechanical ventilation system with heat 

recovery (MVHR), with no renewable energy. 

Level 2 – comprehensive improvements to fabric and ventilation plus renewable energy in the form 

of an air-source heat pump and a photovoltaic array. 

Level 3 – comprehensive improvements to fabric and ventilation plus renewable energy in the form 

of an air-source heat pump and a large photovoltaic array. 

SHAP asked CAR to consider the extra costs of exceeding Building Regulations for both traditional 

masonry (brick and block) homes and modern methods of construction using timber frame and/or 

timber panel construction. 

Our brief was to go as far as possible using proven materials and systems, with the intention of 

achieving near-zero carbon if we believe this to be possible. 

Findings 

Our modelling using SAP 2012 suggested that it is possible to achieve a 30% saving in average gas 

use by improving the building fabric and using MVHR. There is a penalty in electricity use, which 

increases a little to drive the MVHR system, but there are likely to be accompanying improvements 

in air quality and comfort.  

For small-scale developments of fewer than 10 homes this Level 1 scenario would add £6,800 to 

£7,100 to the cost of building a three-bedroom semi-detached home at present costs – roughly a 

10% premium on above-ground construction costs. For larger scale projects of 30 or more units, the 

cost would fall further because of economies of scale – probably in the region of £5,600 per unit.  

The cost range covers the extra-over costs for both masonry and timber frame. Removing the MVHR 

system would reduce this cost by around £3,800 (less for large developments), but this would bring 

an energy penalty because the heat in stale air leaving the home would not be recovered. Taking out 

the MVHR would also bring an air quality penalty because incoming air is unfiltered, and ventilation 

in rooms apart from the kitchen and bathrooms would be largely dependent on wind speed. 

Our modelling also suggested that it is possible to reduce gas use to zero by carrying out the same 

fabric and ventilation system improvements, and at the same time incorporating an air-source heat 

pump and photovoltaics (PV). In this Level 2 scenario a 2.5 kWp PV array generates almost enough 

electricity over the course of the year to repay all of the electricity used for heating, ventilation and 

lighting (but not appliances) for the home. It brings annual carbon emissions to near-zero, and 

achieves an EPC ‘A’ rating. 
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For small-scale developments this scenario would cost £14,300 to £14,400 more than a three-

bedroom semi built to the minimum requirements of the Building Regulations – roughly 20% more, 

for either masonry or timber frame. (Again, the costs would be lower for larger schemes – in the 

region of £11,500.) As for Level 1, £3,800 would be saved by removing the MVHR, but at the cost of 

higher energy use and poorer air quality. 

A Level 3 scenario (as for Level 2 but with a large PV array) would cost £17,800 to £17,900 more than 

a home built to the minimum requirements of the Building Regulations, but it would generate 

significantly more than the energy used in the house. (Once again, the costs would fall on large sites 

– say £14,100 for more than 30 units.) This is roughly 23% more than usual costs. Electricity 

generated by the PV could be sold into the grid to generate an income stream for either tenants or 

the property owner. (The EPC rating is unchanged at A-rated.) 

If the improved specification was applied at scale, with thousands of units a year built to these levels 

of performance, allowing industrialized manufacture and prefabrication, all of these costs could fall 

by around half. 

Over a 30-year time horizon, modelling suggests Level 1 would save more than 8 tonnes of CO2 for 

each improved home, Level 2 would save more than 43 tonnes of CO2 per home, and Level 3 would 

save more than 72 tonnes of CO2 per home. These improvements sound modest, but given that the 

UK is poised to build 225,000 to 275,000 or more new homes a year1, the aggregate savings 

potential is very considerable. 

It is also significantly more economical to build to higher standards now than it would be to build to 

minimum standards now and retrofit in 2030 or 2050 to meet future standards of energy efficiency. 

Even excluding the disruption of carrying out work on occupied homes, it is simpler for almost all 

energy efficiency improvements (insulation, high spec windows, MVHR, air-tightness) to get it right 

from the outset rather than taking buildings apart and putting them together again later. 

  

                                                 
1 Department for Communities and Local Government (2017) Fixing Our Broken Housing Market. London: 
DCLG.  
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Introduction 

The Sustainable Homes Action Partnership wishes to establish a New Build Housing Performance 

Specification for the West Midlands. The Specification is to be launched on 16th May this year, and 

SHAP’s aspiration is that all West Midlands Local Authorities will support the initiative – the strategic 

vision, the principles and the issues identified in the Performance Specification. Local authorities will 

build on the Specification by defining their own local priorities, targets and milestones. 

Planning authorities should note that although they are now barred from forcing developers to meet 

additional technical standards beyond the Building Regulations in most areas, this does not apply to 

energy performance. They can still insist that developers exceed Part L of the Building Regulations 

up to the equivalent of the former Code for Sustainable Homes Level 4: at least 25% lower carbon 

emissions than the Target Emissions Rate.2 

Cost is a critical aspect of the Specification, and as a result the initiative will succeed or fail 

depending on how the cost implications of the standard are viewed. It will be much harder for the 

Local Authorities to sign up if they view the Specification as prohibitively expensive, or if they do not 

accept the evidence base behind SHAP’s cost estimates. 

Aims 

This work involves generating robust, evidence-based cost estimates for going beyond the current 

requirements of the Building Regulations for energy use. SHAP needs us to complete a matrix 

showing the extra-over costs of going beyond the current Building Regulations for energy 

conservation. SHAP originally suggested nine different upgrades including triple glazing, flue-gas 

heat recovery, floor insulation and improved air tightness. For each of the upgrades, we set out to 

show the cost of improved performance for both timber frame and traditional weight-bearing 

masonry homes, showing total costs and cost per square metre.  

The approach is intended to promote a ‘fabric first’ approach, where insulation measures are 

applied to the building fabric in preference to using renewable and/or other energy systems to meet 

energy targets. (This is usually a more holistic approach, usually ensuring longer-lasting carbon 

savings, and usually at lower whole-life cost because – unlike energy systems – insulation does not 

need to be replaced periodically.) 

Methods 

We used the same housing archetype throughout – the most common new housing house type in 

2017 – a three-bedroom house of 84m2. (Despite a steep decline in the proportion of three-bedroom 

houses built in England since 1967, they remain the most common type of new homes, accounting 

for around 55,000 completions a year. This compares to around 40,000 four-bedroom homes, 

35,000 two-bedroom flats, and smaller numbers of one and three-bedroom flats, and ‘other’ house 

types completed each year in England.3) 

The costs we generated could be factored up to larger floor areas using simple pro-rata increases to 

insulation and building materials, with the same costs for indivisible components like windows, 

                                                 
2 UKGBC (2018) Driving sustainability in new homes: a resource for local authorities. UKGBC: London. 
https://www.ukgbc.org/wp-content/uploads/2018/03/Driving-sustainability-in-new-homes-UKGBC-
resource.pdf 
3 DCLG (2017) Live Tables on New Housebuilding - Tables 209 and 254. London: DCLG. 
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boilers or heat pumps. (Changing the floor area calculations is simple in the spreadsheet – cell B9 in 

the ‘Assumptions’ sheet.) 

SHAP wanted the costs to be developed as a step-by-step approach to show cumulative costs of 

successive measures aimed at reaching specific targets for energy use per square metre. 

We built on past work by Cyril Sweett (now Currie & Brown) in 2008 and by Element Energy and 

Davis Langdon for DCLG in 20094, the BCIS Greener Homes Price Guide published in 20115, and work 

we carried out ourselves for BEIS on the cost of energy efficiency upgrades for homes in 20176. First, 

we carried out energy modelling work to determine energy use per square metre for homes built to 

the current Building Regulations standards.  

We assumed a total floor area of 84m², based on the national space standard minimum size for a 

three-bedroom, four-person, two-storey dwelling. 7 However the energy modelling and costing 

results are also presented on a per square metre basis, so they could be adjusted for use on larger or 

smaller houses. 

The energy modelling was undertaken using SAP 2012. First we modelled a Building Regulations Part 

L1A 2013 compliant home, with specification assumptions based on the NHBC Foundation’s Part L 

2013 – where to start guides for masonry and timber construction in England (NF58 and NF59), with 

some adjustments to achieve compliance for the particular house type modelled.  A summary of the 

base case specifications is shown below.8 

 

BASE CASE – CURRENT BUILDING REGULATIONS 

Item Specification 
Wall U-value 0.18 
Roof U-value 0.13 
Floor U-value 0.15 
Glazing U-value 1.2 (double-glazed) 
Thermal bridging y-value 0.07 
Airtightness 5m³/h@50 Pa 
Ventilation system Natural ventilation (trickle vents and extract 

fans) 
Heating system Gas boiler, 90% efficiency 

 

  

                                                 
4 Element Energy and Davis Langdon (2009) Code for Sustainable Homes: A Cost Review. London: DCLG. 
5 BCIS (2011) The Greener Homes Price Guide. London: RICS/BCIS. 
6 CAR (2017) What does it cost to retrofit homes? Updating the Cost Assumptions for BEIS’s Energy Efficiency 
Modelling. London: BEIS. 
7 DCLG, Technical housing standards – nationally described space standard, March 2015: 
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/524531/160519_Nationally_
Described_Space_Standard____Final_Web_version.pdf  
8 It was also necessary to model an air-source heat pump case which had the same specifications as the gas-
heated Building Regulations compliant base case but with an air-source heat pump replacing the gas boiler. 
This was required to derive estimates of savings of individual fabric measures in an electrically-heated home. 
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Subsequently, the following measures were modelled individually, to provide estimates of energy 

savings: 

 
- Wall U-value improved to 0.15 
- Roof U-value improved to 0.11 
- Floor U-value improved to 0.11 
- Window U-value improved to 0.8 (triple glazing) 
- Airtightness improved to 3m³/h@50 Pa, with MVHR 
- Airtightness improved to 1m³/h@50 Pa, with MVHR 
- Flue gas heat recovery added to boiler 
- Gas boiler replaced with air source heat pump 
- 2.5kWp, then 4kWp, PV added. 

 

The results in terms of energy demands for space heating, water heating, pumps and fans, and 

lighting, and energy generation from PV were taken from the SAP modelling and compared to the 

base case. 

Three packages of improved energy levels were then modelled, combining several of the measures 

listed individually above: 

 

LEVEL 1: FABRIC IMPROVEMENTS AND MVHR, NO RENEWABLES 

Item Specification 
Wall U-value 0.15 
Roof U-value 0.11 
Floor U-value 0.11 
Glazing U-value 0.8 (triple-glazed) 
Thermal bridging y-value 0.07 
Airtightness 3m³/h@50 Pa 
Ventilation system MVHR 
Heating system Gas boiler, 90% efficiency 

 

  

LEVEL 2: FABRIC IMPROVEMENTS AND MVHR, ASHP AND PV 

Item Specification 
Wall U-value 0.15 
Roof U-value 0.11 
Floor U-value 0.11 
Glazing U-value 0.8 (triple-glazed) 
Thermal bridging y-value 0.07 
Airtightness 1m³/h@50 Pa 
Ventilation system MVHR 
Heating system Air source heat pump 
Renewables 2.5kWp PV 
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LEVEL 3: FABRIC IMPROVEMENTS AND MVHR, ASHP AND LARGE PV 

Item Specification 
Wall U-value 0.15 
Roof U-value 0.11 
Floor U-value 0.11 
Glazing U-value 0.8 (triple-glazed) 
Thermal bridging y-value 0.07 
Airtightness 1m³/h@50 Pa 
Ventilation system MVHR 
Heating system Air source heat pump 
Renewables 5kWp PV 

 

Cost and specification assumptions  

The NHBC Foundation’s Part L 2013 – where to start guides for masonry and timber construction in 

England (NF58 and NF59) were used to inform build-up assumptions for the costs of fabric measures 

(walls, roofs and floors). For example, our work follows the masonry guide in assuming a 

construction of plasterboard, 100mm brick and 100mm ultra lightweight block with a 175mm fully-

filled cavity (mineral wool, λ=0.032W/mK) for a 0.18 U-value masonry wall. For timber-frame walls, 

PIR insulation was assumed for costing purposes. 

Our assumptions are not the only way of achieving improved energy performance, and other options 
are possible. Notably, some house-builders are nervous about MVHR because it is relatively 
expensive (extra-over cost of £3,800), and successful operation of MVHR relies on occupants 
replacing the filter periodically. Removing the MVHR and using the conventional approach of trickle 
vents on windows and extract fans in wet rooms – kitchen and bathrooms – is more economical, but 
results in more energy use for heating and risks poorer air quality because incoming air is not filtered 
and because rooms may be under-ventilated on still days. 
 
The accompanying spreadsheet allows users to examine the costs of different packages of measures, 
and to select the measures that are most appropriate for their own circumstances and skills. (For 
example, recognising that achieving air-tightness of 1m3 may be unrealistically ambitious without 
excellent site supervision and operatives that are experienced in achieving very high levels of 
airtightness.) 

 

Costs 

We used the 2018 edition of Spons, the Architects’ and Builders’ Price Book, which has unit costs for 

all building materials and components, and labour rates, along with adjustment factors for the West 

Midlands, to estimate new build costs for a three-bedroom house of 84m2. We calculated this cost 

for both timber frame and masonry construction, although we found that the difference in cost was 

modest. This supports other research suggesting that the primary benefit of modern methods of 

construction is not construction cost, but speed of construction and time on site. 

Then we used the Architects’ and Builders’ Price Book to generate high-central-low estimates for the 

fabric and energy systems upgrades outlined above, for both timber frame and masonry buildings.  

We supplemented the Spons pricing data by carrying out Internet searching of building components 

that were not listed in Spons, searching for both component and installation costs. We also used 

Government sources for the actual cost of installing PV because the Spons figure appeared to be out 
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of date by around three years (£8,150 in Spons compared to £4,700 from the Government’s 

Department of Business, Energy and Industrial Strategy.9) 

 Finally, we asked large, medium and small housebuilders in the West Midlands to provide cost data 

in an elemental format, consistent with Spons costs. Where we found a discrepancy between the 

housebuilder costs and other sources, we used the local data in preference. We could not rely 

primarily on housebuilders to provide cost information because they are usually sensitive about 

releasing their costs. These are commercially sensitive, and they also emphasize the land-uplift profit 

that housebuilders benefit from – something they usually play down.) 

 

Findings – Energy and Carbon 

The modelling showed that on for individual measures, the most significant gas savings (aside from 

switching to an air source heat pump) came from MVHR in combination with improved air-tightness, 

although electricity use increased due to running the MVHR system. Of the insulation measures 

alone, switching to triple glazing showed the highest savings, followed by increased wall insulation. 

However, adding flue gas heat recovery, based on the assumptions of this particular modelling 

project, showed greater gas savings than all of these insulation measures. (Readers should note that 

this may be an artefact of SAP 2012, and the true savings from flue gas heat recovery may be lower – 

probably only 1 to 5% of annual gas use, and there is no reliable field data to support even this.10) 

 

Measure Energy savings vs 
base case 
(kWh/y) 

Item Value Unit Gas Elec 

Wall 0.15 W/m²K 106 0 
Roof 0.11 W/m²K 47 0 
Floor 0.11 W/m²K 93 0 
Windows 0.8 (triple) W/m²K 227 -9 
Airtightness 3 & MVHR m³/h@50Pa 1,235 -278 
Airtightness 1 & MVHR m³/h@50Pa 1,674 -278 
Gas boiler, with flue gas 
heat recovery 

FGHR added - 368 0 

The impacts on energy demands of switching to an air source heat pump are shown in the table 
below. When other measures to improve energy efficiency were combined with the air source heat 
pump, their impact was relatively minor due to the high efficiency of the heating system. 

 

                                                 
9 https://www.gov.uk/government/statistics/solar-pv-cost-data. 
10 BEIS (2016) Evidence Gathering: Passive Flue Gas Heat Recovery Technologies. London: BEIS. 
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/545245/PFGHR_Report_-
_FINAL__1_.pdf 
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Measure (with ASHP) Energy savings vs base 
case (kWh/y)11 

Item Value Unit Gas Elec 

ASHP (otherwise as gas base 
case) 

  5,872 -2,245 

ASHP + Wall 0.15 W/m²K 5,872 -2,221 
ASHP + Roof 0.11 W/m²K 5,872 -2,235 
ASHP + Floor 0.11 W/m²K 5,872 -2,224 
ASHP + Windows 0.8 (triple) W/m²K 5,872 -2,215 
ASHP + Airtightness 3 & MVHR m³/h@50Pa 5,872 -2,220 
ASHP + Airtightness 1 & MVHR m³/h@50Pa 5,872 -2,085 
 
The significant impact of PV is shown below: 
 
 

Measure Energy savings vs base 
case (kWh/y) 

Item Value Unit Gas Elec 

PV 2.5 kWp 0 2,159 
PV 5 kWp 0 4,318 

The results for the packages are shown below: 
 

Package Energy savings vs 
base case 
(kWh/y) 

Carbon 
emissions 
savings vs 
base case 
(kgCO₂/y) 

Gas Elec 

Level 1 U-values: wall 0.15, roof 0.11, floor 
0.11, glazing 0.8. Airtightness 
3m3/h@50 Pa, MVHR, 90% boiler 
efficiency 

1,733 -287 246 

Level 2 U-values: wall 0.15, roof 0.11, floor 
0.11, glazing 0.8. Air-tightness of 
1m3/h@50 Pa, MVHR, Air-source heat 
pump, 2.5kW PV array 

5,872 225 1,311 

Level 3 U-values: wall 0.15, roof 0.11, floor 
0.11, glazing 0.8. Air-tightness of 
1m3/h@50 Pa, MVHR, Air-source heat 
pump, 5kW PV array 

5,872 2,622 2,497 

                                                 
11 Here all measures are being compared against the gas base case. 
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These savings are very significant – especially in view of the relatively good starting point. Our Base 
Case new home has modelled carbon emissions of 1.5 tonnes CO2 a year – dramatically better than 
the carbon emissions of average UK homes, which were 5 tonnes a year just four years ago.12 The 
Level 2 savings with a PV array and excellent air-tightness bring down annual carbon emissions to 
almost zero (modelled emissions of 96kgCO2/y). Level 3, meanwhile, reduces carbon emissions to 
‘negative’ 850kgCO2/y – meaning it displaces the carbon emissions of another house’s use of 
electricity in the summer, which would otherwise emit 850kgCO2. 

The carbon emission savings associated with each package were calculated using the carbon 
emission factors in the July 2016 consultation draft of SAP 2016.13 These cite a carbon intensity of 
electricity of 398gCO2 per kWh (the actual carbon intensity was lower than this in 2017: 210gCO2 per 
kWh). The Level 2 package shows a near zero carbon scenario (where zero carbon is defined in terms 
of regulated energy only; excluding plug-in appliances). The Level 2 package shows relatively low 
carbon emission savings because, although the gas use is significantly decreased, the emissions 
savings from this are offset by an increase in electricity emissions due to the MVHR system, and 
because electricity has higher carbon emissions per unit than gas. 

The Level 3 scenario, with a large 5 kWp PV array, generates more electricity than needed to meet 
its own demand, so it exports electricity back to the grid in summer. On paper, it has ‘negative 
emissions’, and this would bring an income to either tenants or the property owner because energy 
suppliers pay for this energy generation. Readers should note that 5 kWp is a larger PV array that 
can usually be accommodated in a house with a floor area of 84m2. To achieve this without installing 
PV in a sub-optimal orientation (i.e. anything but south) would in most cases require a single-pitch 
roof construction, so the whole roof faces south.  
 
The spreadsheet linked to this report shows these figures with and without a simple adjustment to 
reflect the ‘performance gap’ between modelled and actual energy use. This gap is partly because 
the best case performance figures for materials and components are never achieved in the field, 
when installed in homes, and partly because of comfort-taking and other rebound effects which 
mean that householders take part of the benefit of energy efficiency measures as warmer living 
temperatures and part as fuel savings. 
 
The performance gap applies to the base case and to Levels 1, 2 and 3. There are published 
adjustment factors (used in the Energy Companies Obligation), but these are for retrofit measures 
rather than new homes, and the factors are incomplete. They cover insulation and glazing but not 
heating upgrades or heat pumps. For this reason, and in the absence of any better evidence, we are 
assuming a simple 10% adjustment in energy use (gas and electricity) compared to the modelled 
results, for all cases and all upgrades. This does not alter the percentage improvements in energy 
use or carbon emissions for Level 1, 2 or 3 compared to the base case, so we have not shown the 
adjusted figures here. 
 
The combined effect of all of the insulation measures and improving air-tightness from 5m3 to 3m3 
on the heat-loss coefficient (which includes losses from conduction through building elements and 
convection, as warm air leaks out of the building) improved from 93 W/°C in the Building Regs Base 
Case down to 62 W/°C in Level 1. The additional fabric improvement of even better air-tightness – 
down to 1m3 – brought a more modest saving: down to 54 W/°C heat-loss coefficient. 

                                                 
12 J Palmer, I Cooper (2014) UK Housing Energy Fact File. London: BEIS. 
13  https://www.bre.co.uk/filelibrary/SAP/2016/SAP-2016-10.00--July-2016--CONSULTATION-VERSION-14-07-
2016.pdf  
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Findings – Construction costs 

Total construction costs for new homes can vary widely, as evidenced by SHAP’s survey of house-

builders that suggested typical above-ground costs for a three-bed semi-detached home of 84m2 can 

be as little as £50,000 or as much as £180,000. The site, structure and choice of materials and 

systems can bring major variations. This range in construction costs applies equally to 

masonry/traditional and to timber frame/modern methods of construction. 

In this study we are not interested in the relative cost of timber frame compared to masonry 

construction, but we are concerned about the extra-over cost of achieving higher energy and carbon 

performance. We have set out a bottom-up cost model of all of the improvements needed to 

‘conventional’ new house-building, working out the difference in materials and labour costs 

between simply meeting the Building Regulations and going far beyond the Regulations in terms of 

energy efficiency. Our overall findings are summarized in the tables below, with much more detail 

provided in the Costs Spreadsheet. 

Level 1 

Our research indicated that it would cost roughly £6,900 on top of the cost of building a three-bed 

semi-detached home to current Building Regulations to achieve our Level 1 standard for a brick 

(masonry) home. This is very roughly 10% on top of the construction cost of an ordinary home. 

Modelling indicated this would reduce gas use by 30% (about 1730kWh/y), but this would come at 

the expense of a small rise in electricity use (290 extra kWh of electricity). It would result in no 

change to the B-rated Energy Performance Certificate. However, the improvements in air tightness 

and insulation would almost certainly bring comfort improvements by raising radiant surface 

temperatures and reducing cold drafts in winter. 

Conversely, achieving Level 1 would mean increasing wall thickness, so there would also be a small 

sacrifice in room sizes, or reducing housing density. (This is a non-financial cost that does not appear 

in the costs below. However, it remains a significant cost. For developers, it may mean slightly fewer 

homes may be built on a site.) 

It would cost very slightly more to bring a timber frame up to our Level 1 standard (because the wall 

make-up and vapour control details are different for timber frame buildings): £7,030 on top of the 

normal cost of a timber frame house. Again, this is roughly 10% of the standard construction cost. 

Overall, it may still be cheaper to build a low-energy timber frame house than masonry, but this 

depends on other decisions about how to build. Energy and carbon performance would be exactly 

the same with either masonry or timber frame, because we have defined the same U-values and 

system efficiencies in both cases. 

It is likely in reality that the timber frame building would have a faster response (i.e. the warm-up 

time when heating comes on would be shorter). Equally, it is likely that a timber frame house would 

cool down more quickly when the heating goes off because it has lower thermal mass than a 

masonry building. 

Super-insulated timber frame buildings may also be more vulnerable to summer overheating than 

masonry buildings – if no precautionary measures (like shading or night-cooling) are taken. However, 

this is outside the scope of this study. 

  



 

 

 
P a g e  | 12                     Cambridge Architectural Research Limited 

 

Level 2 

Our work found that constructing a near-zero carbon three-bedroom home in brick would cost 

about £14,300 more than one built to the minimum requirements of the Building Regulations. This is 

roughly a 20% cost uplift. We would achieve this by improving both fabric and systems (like Level 1 

above), making a further improvement to air tightness, and also incorporating two renewable 

energy systems: an air-source heat pump and a 2.5 kWp photovoltaic array. 

The increased cost of making a timber frame home achieve Level 2 is similar – roughly £14,400 more 

than one built to Building Regulations. Again, the disparity is due to different wall build-ups for 

timber frame homes, and again it may work out more economical overall to build a timber frame 

Level 2 house. 

Switching to a heat pump means that gas use falls to zero (which brings savings in maintenance costs 

because annual gas safety checks are no longer required). Most of the electricity needed over the 

year by both the heat pump and lighting/ventilating the home now comes from the PV array. 

(Although readers should note that PV output comes mainly in summer, while the demand for 

electricity is much higher in winter.) 

Modelling indicates that annual electricity use falls to just 218 kWh a year when you offset use 

against electricity generated by the PV. This gives rise to just 87 kg a year of CO2 emissions, and the 

house would achieve an EPC ‘A’ rating.  

 

Level 3 

Our work found that the final scenario – same as Level 2 but with a larger PV array – would add 

around £17,800 to the cost of a traditional masonry building, or £17,900 to the cost of a timber 

frame/modern methods of construction house. This is roughly 23% more than a home built to 

Building Regulations, at present costs. This would result in surplus electricity generation of more 

than 2,000 kWh a year, which on paper means ‘negative’ CO2 emissions (because thesurplus 

electricity could be used elsewhere). This excess electricity generated in summer could be sold to 

the grid, creating a future revenue stream to the tenants or building owner. 

For all three improvement levels, there could be major savings with offsite construction and/or a 

more industrialized approach to house-building. In the Netherlands, Factory Zero has achieved major 

cost reductions by optimizing each process and integrating components in building energy modules 

for Energiesprong homes, and indeed for the total cost of energy efficiency improvements. The cost 

of their energy module (incorporating MVHR, a heat pump, a hot water tank, inverters for PV, 

controls and monitoring equipment) has fallen from £25,000 to only £11,000.14 Similar cost 

reductions may be possible for new homes, if they can be delivered at sufficient scale to permit 

construction firms to integrate and optimize processes. 

Energiesprong aims to create a net-zero energy home with a lifetime cost that is no more than a 

Building Regulations compliant home of today. 8,000 Energiesprong homes are in planning for 

delivery in 2018 in the Netherlands, and 4,000 of these are new build. The initial Energiesprong 

                                                 
14 Jon Warren/Energiesprong UK (2017) Creating the Market Opportunity for Affordable Deep Retrofit. 
Ecobuild 2018 – 6th-8th March, London.  
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model aims to create a market in the UK social housing sector, with higher upfront costs neutralised 

by an additional charge to tenants, made possible thanks to guaranteed lower energy bills. 

Similarly, large sites – say more than 30 units – will also benefit from economies of scale, even if they 

use traditional methods of construction. Labour costs, especially, are likely to fall. Data provided by 

housebuilders in the West Midlands suggested that the savings in above-ground costs are around 

20%. 

It is important to recognize that it is significantly more economical to build beyond Building 

Regulations now rather than having to retrofit today’s homes in 2030 or 2050 to achieve higher 

levels of performance. Adding retrofit insulation measures, or trying to improve airtightness, or 

adding MVHR or a heat pump with large emitters would all cost significantly more after a home has 

been completed. Even excluding the disruption and cost of carrying out work around residents, 

carrying out most energy efficiency work on an existing home is more complicated and more 

expensive than getting it right from the start. 

All three improvement Levels presented here could potentially unlock additional funding for local 

authorities and housing associations – for example, from guaranteeing low energy bills for tenants, 

by saving money on maintenance costs (especially annual Gas Safe checks for Levels 2 and 3), and 

from selling electricity back into the grid. Another parallel SHAP project is examining these broader, 

whole-life costing questions, and will report soon.
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