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3.1 Membrane longevity:
The avoided cost of installing a bitumen roof is around 43€/ after twenty years. We have to discount the avoided cost and we get NPV:
€/
3.2 Energy savings:
Table A1: Expenditure types and estimated avoided costs.
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We get the annual undiscounted energy savings from the excel calculations above, 0.12€/ per year. This is the value of the (average of 2008 and 2010) of the difference between heat losses for a reference roof and a green roof. 
Next, we need to discount the future benefits by:


Section 3.2 Energy savings for cooling:
Used electricity in one floor residential building in average 3.25 kwh/. Green roofs can save between 17%-25% and the price of electricity is 0.115€/kwh.
Annual savings for a one floor residential building between 0.0635-0.0934.






For and office building which uses energy in average 7.25kwh/. Green roof can save 10% of this energy consumption, and the price of electricity is 0.115€/kwh. Annual savings is therefore around 0.41



3.3 Noise insulation
No discount needed as the savings is accrued at the time of installation.
3.4 Storm-water management
Annual variable rain water purification costs around, of which 10 pct. infrastructure scenario could mitigate 2%, annual savings then 20000€. 
	


Expansion of sewer network total discounted costs for the next 40 years around 100 million € of which 10% related to resizing of the pipes. In the low end, green roofs could mitigate 10% of the resizing costs, total discounted benefit of 1 million €. In the high end, green roofs also mitigate 3% of the expansion costs, or 3 million €. Range 1 – 4 million €.
Repair of separate sewer infrastructure total discounted costs for the next 40 years around 110 million € of which 30 million € related to resizing of the pipes. In the low end, green roofs could mitigate 10% of the resizing costs, total discounted benefit of 3.3 million €. In the high end, green roofs also mitigate 3% of the expansion costs, or 3 million €. Range 3 – 6.3 million €.
Repair of combined sewer infrastructure total discounted costs for the next 40 years around 110 million € of which 23 € million related to resizing of the pipes. In the low end, green roofs could mitigate 10% of the resizing costs, total discounted benefit of 2.3 million €. In the high end, green roofs also mitigate 3% of the expansion costs, or 3.3 million €. Range 2.3 – 5.6 million €.
Low end figures summed together: 0.5+1+3+2.3=6.8 million €. This divided by the installed green roof  (1740000) gives a benefit of 
High end figures summed together: 0.5+4+6.3+5.6=16.4 million €. This divided by the installed green roof  (1740000) gives a benefit of .
3.5 Air-quality improvements
 reduction annual benefit between 0,002-0,003€/.
=0.05€/

=0.07€/

 reduction annual benefit between 0.192-0.278€/.
=4.57€/

=6.62€/

 reduction annual benefit between 0.006-0.009€/.
=0.15€/

=0.21€/

6.1-6.2 Expected values
Expected values for the private and social benefits were calculated assuming uniform distribution for the benefits, except for the sound insulation benefits with a discrete distribution; 0€/ for 98.5% of the population and 20€/ for 1.5% of the population. We also excluded the heating benefits from the expected value as it is hard to realize both heating and cooling benefits with the same green roofs design.

Estimated value (EV) of Private benefit NPV: 
EV: 6.2+23.8+20*0.015-56=-25.7€/

Public benefit NPV:

EV: 6.2+23.8*0.76+20*0.015*0.76+6.9525+5.95+5.55-29.25=13.5€/
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ifference between heat losses in year 2008 (cells Q878 and R787] The different between heat losses in year 2010 (cells 58787 and T8787)

Energy sav 178,626 1415,209
Multiplied by 0,95 (Efficiency coefficient) 1240,658947 1489,693684
‘The average saving kwh/m~2 1,365176316

0,122865868

Annual savings € per mA2




