














Office of Financial Management
Olympia, Washington - Version: 2020-A
Life Cycle Cost Analysis Tool

Executive Report

Project:
Address:
Company:
Contact:
Contact Phone:
Contact Email:

Study Period (years) 50 Gross (Sq.Ft)
Nominal Discount Rate 5.00% Useable (Sq.Ft)
Maintenance Escalation 1.00% Space Efficiency
Zero Year (Current Year) 2022 Project Phase
Construction Years 0 Building Type

Life Cycle Cost Analysis BEST
Alternative Baseline Alt. 1
Energy Use Intenstity (kBtu/sq.ft) 15.0 24.4
1st Construction Costs 13,402$                                  16,411$                                         
PV of Capital Costs 32,318$                                  34,752$                                         
PV of Maintenance Costs -$                                        -$                                               
PV of Utility Costs 28,890$                                  32,319$                                         
Total Life Cycle Cost (LCC) 61,208$                                  67,071$                                         
Net Present Savings (NPS) N/A (5,864)$                                          

(GHG) Social Life Cycle Cost BEST
GHG Impact from Utility Consumption Baseline Alt. 1
Tons of CO2e over Study Period 30                                            108                                                 
% CO2e Reduction vs. Baseline N/A -254%
Present Social Cost of Carbon (SCC) 2,242$                                    7,191$                                           
Total LCC with SCC 63,450$                                  74,263$                                         
NPS with SCC N/A (10,813)$                                        

Warning: OFM Assigned Variables Not Used

Project Information

N/A, N/A, N/A
RMI
Jonny Kocher

Baseline Short Description

jkocher@rmi.org

Key Analysis Variables Building Characteristics

Societal LCC takes into consideration the social cost of carbon dioxide emissions caused by operational energy consumption

Mixed-Fuel Home
Alternative 1 Short Description

All-Electric Home
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Alternative
Mixed-fuel Building 

(Baseline)
All-Electric 

Building Proposal
Heat Pump Water 
Heating Proposal

Heat Pump Space 
Heating Proposal

Energy Use Intenstity (kBtu/sq.ft) 24.4 15.0 21.2 18.9
% Energy Reduction N/A 39% 13% 22%
1st Construction Costs 16,411$                         13,402$                  17,057$                      13,686$                      
PV of Capital Costs 34,752$                         32,318$                  36,563$                      28,959$                      
PV of Utility Costs 32,319$                         28,890$                  31,182$                      29,920$                      
Total Life Cycle Cost (LCC) 67,071$                         61,208$                  67,745$                      58,879$                      
Net Present Savings (NPS) N/A 5,864$                    (674)$                          8,192$                        
Tons of CO2e over Study Period 108                                 30                            81                                64                                
% CO2e Reduction vs. Baseline N/A 72% 25% 40%
Present Social Cost of Carbon (SCC) 7,191$                           2,242$                    5,502$                        4,410$                        
Total LCC with SCC 74,263$                         63,450$                  73,247$                      63,288$                      
NPS with SCC N/A 10,813$                  1,016$                        10,974$                      

Life Cycle Cost Analysis



Energy Analysis:

End Use Mixed-fuel Building All-Electric Building Heat Pump Water Heating* Heat Pump Space Heating*
Misc. (E) 9.1 9.1 9.1 9.1
Vent Fan (E) 2 2 2 2
Lg. Appl. (E) 6.5 8.06 6.5 6.5
Lights (E) 6.77 6.77 6.77 6.77
Cooling Fan/Pump (E) 0.39 0.08 0.39 0.08
Heating Fan/Pump (E) 0.53 0.15 0.53 0.15
Cooling (E) 0.98 0.73 0.98 0.73
Heating (E) 0 5.58 0 5.58
Heating (G) 17.78 0 17.78 0
Hot Water (E) 0.15 2.88 2.88 0.15
Hot Water, Suppl. (E) 0 0.56 0.56 0
Hot Water (G) 10.97 0 0 10.97
Lg. Appl. (G) 3.33 0 3.33 3.33
Total 58.5 35.9 50.82 45.36

Fuel Mixed-fuel Building All-Electric Building Heat Pump Water Heating Heat Pump Space Heating
Electricity 26.4 35.9 29.7 31.1
Natural gas 32.1 0.0 21.1 14.3
Total 58.5 35.9 50.8 45.4

Fuel Mixed-fuel Building All-Electric Building Heat Pump Water Heating Heat Pump Space Heating
Electricity (kWh) 7,743                                   10,524                         8,707                                                  9,103                                                 
Natural gas (therms) 321                                      -                               211                                                     143                                                     

Fuel Mixed-fuel Building All-Electric Building Heat Pump Water Heating Heat Pump Space Heating
Electricity (kWh) 662.80$                              900.87$                       745.33$                                              779.20$                                             
Natural gas (therms) 262.48$                              -$                             172.72$                                              117.00$                                             
Energy analysis completed by RMI

Site Energy Use (MMBtu/yr)

Site Energy Use (MMBtu/yr)
* All-Electric Space and Water Heating Scenario's end uses were estiamted from All-Electric Results. Future modeled results will be provided during the TAG process

Site Energy Use 

Utility Costs (Electricity Rate = $0.0856/kWh &  Gas Rate = $0.818/therm)



Cost Data:
City Building Retrofit/NewCon Appliance Family Appliance G/E Total Costs Source 

Seattle
Single 
family

New Construction Gas Connection
new gas 
connection

Gas Baseline  $2,164 RMI EEB v2

Seattle
Single 
family

New Construction Air Conditioner
air conditioner 
- 2ton

Gas Baseline  $6,536 RMI EEB v2

Seattle
Single 
family

New Construction ASHP

multi-zone 
heat pump 
HVAC - low 
capacity

Electric  $8,477 RMI EEB v2

Seattle
Single 
family

New Construction Gas Furnace
new gas 
furnace - 80k 
BTU

Gas Baseline  $4,666 RMI EEB v2

Seattle
Single 
family

New Construction Gas Stove gas stove 2 Gas Baseline  $1,151 RMI EEB v2

Seattle
Single 
family

New Construction Gas Water Heater
gas water 
heater 1

Gas Baseline  $1,894 
RMI Heat Pumps 
for Hot Water

Seattle
Single 
family

New Construction HP Water Heater
heat pump 
water heater 1

Electric  $3,028 
RMI Heat Pumps 
for Hot Water

Seattle
Single 
family

New Construction Induction Stove
induction 
stove 1

Electric  $2,385 RMI EEB v2



Equipment Lifetimes:

Equipment
Equipment 
Lifetime*

Heat Pump 18
Gas Fired Furnace 18
Cental AC 18
Gas Water Heater 13
Heat Pump Water Heater 13
Cookstove 12
* https://www.eia.gov/analysis/studies/buildings/equipcosts/pdf/appendix-a.pdf 



Total Gross Emissions: Reference vs Electrification Scenarios 
WA SES EER DDP Modeling Final Report Page 26

Emissions (MMT CO2e)
Year Scenario Residential

2020 Reference 11.4
2030 Reference 9.0
2035 Reference 9.0
2040 Reference 8.1
2045 Reference 6.9
2050 Reference 6.5
2020 Electrification 10.2
2030 Electrification 5.0
2035 Electrification 3.7
2040 Electrification 2.6
2045 Electrification 1.8
2050 Electrification 0.5

% reduction in Residential Building emissions 
required by target year in Electrification Scenario

2030 51%
2035 64%
2040 75%
2045 83%
2050 95%



Required % Sales of Residental Heat Pump Water Heaters to be Aligned with the Electrification Scenario
Subsector residential water heating
Scenario Electrification

Sum of % Sales of Total Value Column Labels
Row Labels Electric Electric HE Fuel
2020 40.5% 0.4% 59.1%
2021 40.4% 0.8% 58.8%
2022 40.2% 1.6% 58.3%
2023 39.8% 3.0% 57.2%
2024 39.2% 5.6% 55.2%
2025 38.1% 10.1% 51.8%
2026 36.4% 17.2% 46.4%
2027 34.2% 26.7% 39.1%
2028 31.8% 37.4% 30.8%
2029 29.9% 47.2% 23.0%
2030 28.7% 54.8% 16.5%

Growth from 2020 to 2030 = 130.2 x
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Required % Sales of Residental Heat Pump Space Heaters to be Aligned with the Electrification Scenario
Subsector residential space heating
Scenario Electrification

Sum of % Sales of Total Value Column Labels
Row Labels Electric Electric HE Fuel
2020 42.7% 20.6% 36.8%
2021 42.6% 20.7% 36.7%
2022 42.7% 20.9% 36.5%
2023 42.6% 21.3% 36.1%
2024 42.5% 22.1% 35.4%
2025 42.5% 23.3% 34.2%
2026 42.4% 25.3% 32.3%
2027 42.2% 28.1% 29.7%
2028 41.7% 31.5% 26.8%
2029 40.8% 35.2% 24.0%
2030 39.4% 38.9% 21.6%
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