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Introduction 
This assignment will consider the costs and savings of implementing new energy 

efficient appliances to an existing property. The items elements that will be improved 

will be changing light bulbs to LED, installing a combination boiler and PV solar panels, 

the final improvement to calculated is installing cavity wall insulation. By making these 

improvements to the home should become more energy efficient and give the 

homeowner utility bill savings.  

Set energy values have been provided for before and after the changes, to calculate 

the cost of the annual utility bills the average cost of gas and electric per kWh/m2 for 

the UK have been used. The cost of gas per kWh/m2 £0.04 and for electric £0.16. As 

the value of energy consumption has been given per m2 the total floor space of the 

home has been calculated, the total floor space for the home is 478.72m2. 

After the improvements, the homeowner should benefit from savings to their new utility 

bill costs. From these savings the break-even cost analysis will be completed to 

calculate the amount of time that the savings in the utility bills will add up to pay back 

the cost of the changes made to the appliances. 

Part 1. 

LED Bulbs 
The first change to be made is to change all the light bulbs in the property to LED 

bulbs. The total amount of bulbs in the property was calculated by assuming that there 

was 1 light in every room apart from in the basement where there was assumed to be 

3 in the garage area due to the size of the room. The total amount of lightbulbs 

calculated in the property was 29. It has been assumed that the homeowner can 

change the lightbulbs by themselves therefore the labour cost for this element would 

be £0.00. Each bulb costs £1.91 therefore the total cost of changing every bulb within 

the house comes to the total of £55.39.  

Cavity wall and ceiling insulation 
To calculate the cost of the cavity wall insulation the square metreage of the external 

walls of the property including all the basement walls. This came to a total value of 

554.4m2. The cavity wall insulation that has been priced is EPS beading, the average 

cost of this material to supply and fit into cavity walls is between £18.00 - £22.00 
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therefore the price that has been used to calculate the cost is £20.00. The cost to fill 

the cavity came to a total of £11,088.00.  

Mineral wool insulation has been quoted to fill the loft space of the home. Mineral wool 

is supplied in 200mm thick rolls therefore two layers has been used to reach a total 

thickness of 400mm. The cost per m2 for 400mm mineral wool is £3.61. The total area 

of loft space in the property is 164m2. Therefore, the total cost of loft insulation to the 

plot is £592.04. The total cost of cavity wall and lost insulation for the property is 

£11,680.04. 

Combination Boiler and Solar PV Panel 
A quote from a local plumbing subcontractor was used for the supply and fit for the 

combination boiler and the quote came to a total of £1,500.00. The average cost for 

installing a solar PV system was used which came to £5,000.00. The total cost for the 

change of these elements is £6,500.00. 

 

Part 2 - Annual Savings to Utility Bills 
As was previously stated the energy values of before and after the changes were pre-

determined. The previous consumption of electricity was 148kWh/m2 and at £0.16 the 

annual cost to provide electricity to the home was £10,981.00. After the changes were 

made the annual usage dropped to 31kWh/m2 therefore the annual bill dropped to 

£2,300.26, meaning the change made the owner a saving of £8,681.62 per year. 

Improving the insulation to the home the gas used for the plot dropped from 

752kWh/m2 to 428kWh/m2. At a rate of £0.04/m2 the gas bill went from £13,679.96 

to £7,785.93 saving the homeowner to £5,894.03. 

Changing the boiler and adding PV solar panels the energy usage rose from 

752kWh/m2 to 863kWh/m2. This would seem to be an anomaly as the combination 

boiler should make the energy consumption and the solar panels should also cause 

the homeowner to use less power from the grid during daylight hours as the panels 

create energy. If the calculation is correct then the homeowner would have to pay an 

extra £2,019.25 in gas bills per year. 

If the insulation and boilers were improved and PV solar panels are added then the 

overall energy consumption of gas will be reduced from 752kWh/m2 to 158kWh/m2. 
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This lowers the gas bill from £13,679.96 to £2,874.25 giving the homeowner a huge 

saving of £10,805.71 per year. 

Part 3 - Break Even Analysis 
The break-even cost analysis highlights the time taken for the savings that are made 

through making improvements such as the ones described in this body of work, to pay 

themselves off.  

Due to the average life span of an LED bulb being 15,000 hours the owner will not 

require to change the bulb in a period of a year after changing. This means that beyond 

the initial costs of purchasing the bulbs there will be no extra maintenance costs in a 

year. The time taken for the savings of created by changing to LED bulbs the time 

taken to break even is 0.01 years.  

Insulation also has no maintenance costs so there are no further costs to consider 

after its installation. Therefore, the savings created from making the improvements will 

pay back its investment in 2.02 years.  

As the energy consumption from adding a combination boiler and solar panels rose 

as per the table provided this investment would never break even and would continue 

to cost the homeowner an extra £2,019.25 per year, as previously stated this is 

expected to be an anomaly in the result. 

If the addition of a combination boiler, PV solar panels and insulation were all 

completed together the total investment of the supply and fit of the materials came to 

a total of £18,180.04. The addition of all these elements would save the homeowner 

a total of £7,374.33 per year. Therefore, it would take 2.47 years for the investment to 

breakeven. 

Conclusion 
In conclusion, it would seem that making these improvements to a property is cost 

effective and can pay for themselves in a suitable amount of time meaning that the 

homeowner will not have to wait too long before seeing a return on their investment. 

As well as being cost effective the changes allow for homes to consume less energy 

reducing their carbon footprint. 
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https://www.amazon.co.uk/Philips-LED-Frosted-Light-

Bulbs/dp/B01KHILT36/ref=sr_1_5?adgrpid=51992488063&gclid=EAIaIQobChMI5e3Y7YW95wIVQrTtCh3psAUhEAAYAiAAEgLr3PD_BwE&hvadid=259049150

860&hvdev=c&hvlocphy=1007460&hvnetw=g&hvqmt=e&hvrand=16182776903667606940&hvtargid=kwd-

47369470&hydadcr=170_1786934&keywords=led%2Bbulbs&qid=1580996224&sr=8-5&th=1 
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https://www.amazon.co.uk/Philips-LED-Frosted-Light-Bulbs/dp/B01KHILT36/ref=sr_1_5?adgrpid=51992488063&gclid=EAIaIQobChMI5e3Y7YW95wIVQrTtCh3psAUhEAAYAiAAEgLr3PD_BwE&hvadid=259049150860&hvdev=c&hvlocphy=1007460&hvnetw=g&hvqmt=e&hvrand=16182776903667606940&hvtargid=kwd-47369470&hydadcr=170_1786934&keywords=led%2Bbulbs&qid=1580996224&sr=8-5&th=1
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https://www.nimblefins.co.uk/average-cost-electricity-kwh-uk 

published in 2020 

https://www.nimblefins.co.uk/average-cost-electricity-kwh-uk
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https://www.ukpower.co.uk/home_energy/tariffs-per-unit-kwh 

Unsure on year of publication 

https://www.ukpower.co.uk/home_energy/tariffs-per-unit-kwh
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https://www.insulation-info.co.uk/cavity-wall-insulation 

 

https://www.insulation-info.co.uk/cavity-wall-insulation
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https://www.homebase.co.uk/knauf-earthwool-loft-roll-200mm_p394101 

 

https://www.homebase.co.uk/knauf-earthwool-loft-roll-200mm_p394101


 



Sustainable Development 

Ground Floor First Floor Second Floor Total

Total Floor Space (m2) 187.1 145.811 145.811 478.72 m2

Part 1 Cost of refurbishment

Quantity Unit Cost per Bulb

Total Cost of 

Replacement

LED Bulbs 29 Nr £1.91 £55.39

Insulation Quantity Unit Cost per m2 Total

Cavity walls 554.4 m2 £20.00 £11,088.00

Ceiling 164 m2 £3.61 £592.04

Total £11,680.04

Heating and hot water 

system Quantity Unit Cost Total

Boiler 1 Item £1,500.00 £1,500.00

PV Panels 1 item £5,000.00 £5,000.00

Total £6,500.00

Part 2 Current cost of energy consumption per year

(1)                                                  

Lighting costs Consumption Unit

Average cost of 

electricity (UK) Unit Total/m2 m2 TOTAL COST

Old cost per year 148 kWh/m2 £0.16 p/kWh £22.94 478.722 £10,981.88

New cost per year 31 kWh/m2 £0.16 p/kWh £4.81 478.722 £2,300.26

Saving £8,681.62

(2)                                                 

Gas costs (Insulation) Consumption Unit

Average cost of 

gas (UK) Unit Total/m2 m2 TOTAL COST

Old cost per year 752 kWh/m2 £0.04 p/kWh £28.58 478.722 £13,679.96

New cost per year 428 kWh/m2 £0.04 p/kWh £16.26 478.722 £7,785.93

Saving £5,894.03

(3) Gas costs (Boiler and PV 

panels) Consumption Unit

Average cost of 

electricity (UK) Unit Total/m2 m2 TOTAL COST

Old cost per year 752 kWh/m2 £0.04 p/kWh £28.58 478.722 £13,679.96

New cost per year 863 kWh/m2 £0.04 p/kWh £32.79 478.722 £15,699.21

Saving -£2,019.25

Combined insulation and 

and changed heating Consumption Unit

Average cost of 

electricity (UK) Unit Total/m2 m2 TOTAL COST

Old cost per year 752 kWh/m2 £0.04 p/kWh £28.58 478.722 £13,679.96

New cost per year 158 kWh/m2 £0.04 p/kWh £6.00 478.722 £2,874.25

Saving £10,805.71



Part 3 - Payback Period

Bulbs

Cost of 

change

Saving per 

year

Difference per 

year

Numbers of 

years until 

payback

£55.39 £8,681.62 -£8,626.23 -0.01 years

Insulation

Cost of 

change

Saving per 

year

Difference per 

year

Numbers of 

years until 

payback

£11,680.04 £5,894.03 £5,786.01 2.02 years

Boiler & PV Panels

Cost of 

change

Saving per 

year

Difference per 

year

Numbers of 

years until 

payback

£6,500.00 -£2,019.25 £8,519.25 0.76 years

Insulation, Boiler & PV Panels

Cost of 

change

Saving per 

year

Difference per 

year

Numbers of 

years until 

payback

£18,180.04 £10,805.71 £7,374.33 2.47 years


