
How did we calculate the greenhouse gas savings for the Cornerstone Project?  
The first step to is estimate the energy saved by the more efficient system.  
MMW Architects used Sefaira and the DOE Energy Plus engine to estimate the energy use of the 
baseline system (electric resistance heat) and the more efficient system (heat pumps). This model 
estimated the annual energy savings (63,021 kWh/year) over a 20-year lifetime to give a total savings of 
1,260,420 kWh. MMW also estimated the additional cost of the heat pumps as $44,000. 

Next, the avoided energy use must be converted to greenhouse gas (GHG) emissions. We converted the 
annual electric savings to GHG emissions using an emission factor from the EPA Emission Factors for 
Greenhouse Gas Inventories (2018)1. This database gives the amount of CO2, CH4, and N2O produced 
per kWh for various subregions of the US electric grid (Missoula is in the NWPP subgrid). Importantly, 
the emissions factors are for non-baseload generation, the idea being that peak load production (e.g. 
gas-fired thermoelectric plants) has a different emissions profile than baseload generation (e.g. 
hydroelectric)2. The weights of the various GHGs were converted to CO2 equivalent using 100-year, no 
carbon cycle feedback global warming potentials from the IPCC Fifth Assessment report. This gave a 
GHG intensity of 1,533 lbs/MWh. Combined this gives a lifetime savings of 877 metric tons (t) of CO2e. 
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The cost of the system ($44,000) divided by the avoided GHG emissions (877 t CO2e) have a price of 
$50.19/t CO2e. Clearwater and the Missoula Housing Authority agreed that each would fund ½ of the 
project cost, and in return Clearwater would receive the rights to the total avoided GHG savings, giving a 
price of $25.09/t CO2e. 

As a rough estimate, assuming a fixed electric rate of 8.5c/kWh, the dollar value of the energy savings 
over the life of the project will be $107,136.  

So, for their $22,000 investment Clearwater was able to offset roughly 1 ½ years of greenhouse gas 
emissions. For their $22,000 investment, the Missoula Housing Authority will save $107,136 in avoided 
electricity purchases.  

These offsets are not verified or available on the open market. Verification adds both time and cost to 
the project. Instead, we relied on the high level of trust between the parties and a fully transparent 
calculation of the avoided GHG emissions. For the time being Climate Smart continues to be interested 
non-verified offsets (with full transparency), but is also exploring the steps needed for verification. 

 

(next page) 

 
1 https://www.energystar.gov/buildings/tools-and-resources/portfolio-manager-technical-reference-greenhouse-
gas-emissions 
2 https://www3.epa.gov/ttnchie1/conference/ei20/session3/adiem.pdf 
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Steps for future projects 

If you are involved in a project that you think might be a good fit for generating future offsets, we 
encourage you to contact Amy at Climate Smart Missoula (amy@climatesmartmissoula.org; 406-465-
1141).  

Below are general calculation steps for offset projects. But first, it is important to address the issue of 
additionality. 

For a carbon offset to be valid, it must fund GHG reductions that would not have happened otherwise. 
That is, the reduction is additional to the business-as-usual scenario. If the purchase money for the 
offset merely displaces another source of funding, there are no additional savings, and the offset is 
invalid. Put another way, the offset is not just a way to shave project costs, it must fund an activity that 
would not have occurred otherwise. 

With that said, the general steps for calculating an offset project are: 

1. Estimate the avoided greenhouse gas emissions of the project relative to the business-as-usual 
scenario. The method used will vary from project to project and are likely industry specific. As 
general guidance:  

a. The calculation should be well-documented, and use accepted and published data and 
methods wherever possible, e.g. standard building energy models, solar photovoltaic 
production models, or databases of embodied energy for construction materials. 

b. For energy projects, the energy production/savings should be converted to GHG 
emissions using standard conversion factors (e.g. EPA Emission Factors for Greenhouse 
Gas Inventories and IPCC global warming potential values). 

2. Estimate the additional cost of the emissions reductions on the project. 
3. Use 1 and 2 to calculate a price per ton. The standard unit is the metric ton (1000 kg), 

abbreviated t. 
4. In lieu of verification, all steps in the calculation should be recorded and prepared for 

publication. 
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