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The following paper was produced as evidence to support development of a ‘Merton’ style 

renewables obligation policy (PSP6) and inform plan viability testing. It considers the cost of 

solar PV as the cheapest and most likely type of technology to be employed to deliver the 

CO2 reduction target specified in the policy. 
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Summary 

 

Regen SW have been asked by South Gloucestershire to establish the amount of rooftop solar PV required to 

reduce household ‘residual’ carbon emissions by 20 percent. It is assumed the residual carbon emissions are 

total annual electricity and gas use, and so Ofgem typical household statistics have been used for both these 

total values. 
 

The key findings to deliver 20 percent carbon emission reductions for a typical domestic household are: 

 

 The total rooftop solar capacity required per household is on average 1.7 kWp 

 The total area required for this capacity is in the order of 10.9 m² 

 This equates to around eight 220 W panels 

 An estimated cost for 1.7 kW is in the order of less than £2,500 per house, inclusive of installation, so is 

with the £3,500 budget indicated by South Gloucestershire. 
 

Variables and results 
 

The table below outlines the key figures used and their source. 

 

Variable factor 
  

Amount Unit Notes Source 

Ofgem typical medium household electrical 
consumption 

3,200 kWh   Ofgem 

Total consumption emission factor for electricity 
(inc transmission losses, CO₂, CH₄, N₂O) 

0.5148 kg/kWh This is the average of 
last 5 years of data 

DECC 

Ofgem typical medium per meter gas consumption 13,500 kWh   Ofgem 

CO₂ emission factor gas 0.184 kg/kWh   DECC 

Solar generation per kW south 975 kWh   PVGIS 

Solar generation per kW south west/ south east 930 kWh   PVGIS 

Typical m² per kW 6.5 m²/ kW  Sungift 

Roof pitch 12/9 Ratio Typical roof pitch 

 

Total carbon emissions are therefore 4131 kg of C0₂, so a saving of 826 kg must be achieved. 
 

Assuming roofs will be facing in a variety of directions between south east to south west, (calculated by 

averaging the capacity required for south facing and south east/west facing roofs) 1.7 kW of solar delivers this 

carbon saving. 
 

1.7 kW would require approximately 11 m² according to Sungift Solar, however, smaller panels with high 

energy generation per m² are available. As an example, one 220 W panel found would require 8 panels and 

occupy 9.3 m². 

https://www.ofgem.gov.uk/sites/default/files/docs/decisions/tdcv_decision_letter_final_2.pdf
http://www.ukconversionfactorscarbonsmart.co.uk/documents/2014%20Emission%20Factor%20Methodology%20Paper_FINAL-4Jul14.pdf
https://www.ofgem.gov.uk/sites/default/files/docs/decisions/tdcv_decision_letter_final_2.pdf
http://www.ukconversionfactorscarbonsmart.co.uk/documents/2014%20Emission%20Factor%20Methodology%20Paper_FINAL-4Jul14.pdf
http://re.jrc.ec.europa.eu/pvgis/apps4/pvest.php
http://re.jrc.ec.europa.eu/pvgis/apps4/pvest.php
http://www.sungiftsolar.co.uk/frequently-asked-questions/
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Technical viability note 

 
1.7 kW per household is under first impressions an achievable amount. The below table demonstrates the 

typical suitable roof area for solar panels on different size houses: 

 

Property type Typical size (m²) 

Period mid-terrace or end terrace 16.5 

Small semi-detached house 17 

Modern mid terrace or end terrace 18 

Modern 3 storey town house 18 

Average semi-detached house 20 

Small detached house 21.5 

Old 3 storey town house 23 

Semi-detached bungalow 27 

Two bedroom top floor flat 28 

Average detached house 29.5 

Detached bungalow 31 

 

The above table shows that the 1.7 kW solar system covering 9-11 m² would fit onto all typical sizes of UK 

household roofs. However, not necessarily all houses will be able to have a south facing roof, but given logically 

50 percent of houses will have a south east to south west facing roof, it would not be too difficult to ensure 

enough houses have enough roofs facing in a suitable direction. 

 

The below table demonstrates the percentage of houses within a housing development that would require 

solar panels for the entire development to meet 20 percent emission reduction. 

 

Property type Percentage houses with panels with 
development to meet 20 percent 

Period mid-terrace or end terrace 67% 

Small semi-detached house 65% 

Modern mid terrace or end terrace 61% 

Modern 3 storey town house 61% 

Average semi-detached house 55% 

Small detached house 51% 

Old 3 storey town house 48% 

Semi-detached bungalow 41% 

Two bedroom top floor flat 39% 

Average detached house 37% 

Detached bungalow 35% 
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