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This methodology is based on modeling done by Evolved Energy Research for Princeton’s Net
Zero America study, with accelerated electrification targets.

Our pace of progress methodology is as follows:

1. We calculate current appliance proportions: we use EIA’s Residential Energy Consumption

Survey for space heating, water heating, cooking, and rooftop solar. We use Alternative Fuel
Data Center Vehicle Registrations data for current vehicle proportions.

2. We set a stock target: in all cases, we want 100 percent of households to have efficient
electric appliances and vehicles by 2050.

3. We set a sales target: we work backwards based on an average equipment lifetime to find
the approximate date that sales must be 100 percent electric for stock to be 100 percent
electric by 2050 — for example, most space heating machines have a lifetime of about 15
years, so we must reach all-electric sales by 2035 to reach all-electric stock by 2050. We get
appliance lifetimes from InterNACHI, vehicle lifetimes from Bureau of Transportation
Statistics and ERED, and rooftop solar lifetimes from the Department of Energy.

4. We calculate the sales curve using the equation below.

Let:

« p; denote the proportion of sales of heating type s in year ¢

e a’ or current_sales represent the current proportion of sales of heating type s

e k% or sales_target represent the target proportion of sales of heating type s in the end year
e mor inflection_point represent the inflection point of the s curve

e bor slope represent the slope of the s curve
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https://www.evolved.energy/
https://netzeroamerica.princeton.edu/img/NZA%20Annex%20C%20-%20Transport%20&%20Buildings.pdf
https://netzeroamerica.princeton.edu/img/NZA%20Annex%20C%20-%20Transport%20&%20Buildings.pdf
https://www.eia.gov/consumption/residential/
https://www.eia.gov/consumption/residential/
https://afdc.energy.gov/vehicle-registration
https://afdc.energy.gov/vehicle-registration
https://www.nachi.org/life-expectancy.htm
https://www.bts.gov/content/number-us-aircraft-vehicles-vessels-and-other-conveyances
https://www.bts.gov/content/number-us-aircraft-vehicles-vessels-and-other-conveyances
https://fred.stlouisfed.org/series/TOTALSA#0
https://www.energy.gov/eere/solar/end-life-management-solar-photovoltaics

We derive the slope of the S-curve, from Evolved Energy Research/Princeton’s Net Zero
America study, to be:

b = 10/(yearsmrt — year d)

We treat the inflection point of the S-curve as a free parameter, which we vary until the
S-curve between 2020 and 2023 roughly matches with the business-as-usual sales trend.

5. We calculate the stock curve from the sales curve and the equipment lifetimes using the
equation below.

Let:
o Zf denote the stock of space heating type s in year t, , where t = O denotes 2020 and Zé is
assumed to be from data.

« X/ denote the sales of space heating type s in year t, and X} = ;—s x Z§forallt <O
« p;j denote the proportion of sales of heating type s in year ¢
o N denote the total number of new space heating units added to the stock each year

« S denote the set of all space heating types

Note that all units are in 1000s

. =i (N + Z‘Xt‘la’)

s'eS

78 =25+ X{ - Xoy,

6. We compare the required sales from our pace of progress model to historical growth
trends, assuming linear historical growth. We get heat pump historical sales trends from
the Air-Conditioning, Heating and Refrigeration Institute (AHRI), heat pump water heater
historical sales trends from ENERGY STAR, induction stove historical sales trends from the
Association of Home Appliance Manufacturers (AHAM), electric vehicle historical sales

trends from the Department of Transportation, and rooftop solar historical sales trends
from EIA Renewable Energy Data.
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https://www.ahrinet.org/analytics/statistics/monthly-shipments
https://www.energystar.gov/partner_resources/products_partner_resources/brand_owner_resources/unit_shipment_data/archives
https://blog.aham.org/induction-introduction-a-primer-on-induction-cooking/
https://www.bts.gov/content/gasoline-hybrid-and-electric-vehicle-sales
https://www.eia.gov/electricity/monthly/epm_table_grapher.php?t=epmt_1_01_a

