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CAN WEATHERIZATION IMPROVE CAN WEATHERIZATION IMPROVE 
SUSTAINABILITY AND EQUITY?SUSTAINABILITY AND EQUITY?
•	•	One in 5 U.S. households faces a “heat or eat” di-One in 5 U.S. households faces a “heat or eat” di-

lemma [1]lemma [1]
•	•	Heating electrification is essential, but could Heating electrification is essential, but could 

sharply raise heating bills and stress the grid [2,3]sharply raise heating bills and stress the grid [2,3]
•	•	Weatherization is a potential solution: mixed evi-Weatherization is a potential solution: mixed evi-

dence on effectivenessdence on effectiveness
•	•	Economic analyses may ignore health benefits; in Economic analyses may ignore health benefits; in 

U.S., benefits constrained by WAP limitationsU.S., benefits constrained by WAP limitations

Table from Fowlie et al. (2018) [4] shows that financial returns and 
CO2 reductions from Weatherization Assistance Program are intitally 
overestimated. Empirically-observed returns are often negative. 

Table from Howden-Chapman et al. (2007) shows significant self-re-
ported and observed health benefits from insulation.

WHAT DOES WHAT DOES EFFECTIVEEFFECTIVE WEATHER- WEATHER-
IZATION COST? IS IT AFFORDABLE?IZATION COST? IS IT AFFORDABLE?
•	•	We recruited 51 households from Washtenaw We recruited 51 households from Washtenaw 

and Wayne countiesand Wayne counties
•	•	36% of participants are energy insecure36% of participants are energy insecure
•	•	50% need additional heating or cooling due a 50% need additional heating or cooling due a 

medical conditionmedical condition
•	•	50% of participants have children50% of participants have children
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LOW INCOME HOUSEHOLDS ARE LOW INCOME HOUSEHOLDS ARE 
LESS EFFICIENT LESS EFFICIENT UNLESSUNLESS RETROFIT  RETROFIT 
APPROPRIATELYAPPROPRIATELY

RETROFITS HAVE LONG PROJECT-RETROFITS HAVE LONG PROJECT-
ED PAYBACKS PARTICULARLY FOR ED PAYBACKS PARTICULARLY FOR 
LOW-INCOME HOUSEHOLDSLOW-INCOME HOUSEHOLDS

Retrofit by 
Habitat for 
Humanity

RETROFITS OFTEN COST MORE RETROFITS OFTEN COST MORE 
THAN PROJECTEDTHAN PROJECTED
We gathered data on six homes that Habitat for We gathered data on six homes that Habitat for 
Humanity retrofitted, including:Humanity retrofitted, including:

•	•	Projected retrofit costsProjected retrofit costs
•	•	Projected energy use and cost before retrofitProjected energy use and cost before retrofit
•	•	Projected energy use and cost after retrofitProjected energy use and cost after retrofit
•	•	Actual energy-related retrofit costsActual energy-related retrofit costs
•	•	Actual retrofit costs (and paybacks) greatly ex-Actual retrofit costs (and paybacks) greatly ex-

ceeded initial estimatesceeded initial estimates

Retrofit costs and energy bill savings projections from pre- and 
post-retrofit assessments for six homes retrofit by Habitat for Hu-
manity. Light circles represent projected retrofit costs and pre-retro-
fit estimates of energy savings; dark circles represent actual retro-
fit costs and projected energy savings after the retrofit. The arrows 
connect pre- and post-retrofit estimates for the same home. The 
numbers in each circle are the simple payback times in years for 
each data point.

LOW-INCOME HOUSEHOLDS NEED LOW-INCOME HOUSEHOLDS NEED 
MORE AND MORE FLEXIBLE SUP-MORE AND MORE FLEXIBLE SUP-
PORT FOR EFFICIENCY RETROFITSPORT FOR EFFICIENCY RETROFITS

•	•	Homes can clearly be retrofit to sharply reduce Homes can clearly be retrofit to sharply reduce 
energy intensityenergy intensity

•	•	While we know that estimates often overstate en-While we know that estimates often overstate en-
ergy savings, less work exists documenting cost ergy savings, less work exists documenting cost 
overestimates and studying their causesoverestimates and studying their causes

•	•	Resulting mistrust is a barrier to adoption [6, 7]Resulting mistrust is a barrier to adoption [6, 7]
•	•	Underestimates of costs may result in underin-Underestimates of costs may result in underin-

vestmentvestment
•	•	Non-energy benefits may be large, may accrue Non-energy benefits may be large, may accrue 

disproportionately to underserved communitiesdisproportionately to underserved communities
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