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Challenges to Climate Resilience
Heat-or-eat dilemma “Hot little boxes”



Healthy Aging and Severe Weather: What Can 
Researchers Do?
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Healthy Indoor Environment: Potential Health Impacts of Weatherization 
and Energy Efficiency Upgrades and Education



Previous Research: Weatherization 
Health Benefits

A review of 21 studies in the U.K., Australia, Canada, and New Zealand 
found improvements in respiratory symptoms and symptoms of other 
chronic illnesses, improved mental well-being, reduced medical visits, 
and fewer missed work days (Milner & Wilkinson 2016).

A randomized controlled trial of a heating intervention in New Zealand 
showed reductions in asthma symptoms among children (Howden-
Chapman et al. 2008).

In the U.S., weatherization was linked with reduced asthma or allergy 
symptoms and reductions in psychological distress in adults (Tonn et 
al. 2018, Francisco et al. 2017, Breysse et al. 2014)



Indoor apparent temperature (AT) maxima, minima, and medians by hour (A) and boxplots by 
participant (B) in 34 Detroit, Michigan participants, July, 2019-April 2020 (Gronlund et al. Indoor Air 
2021).



Non-Energy Impacts
Benefit Cost Reduction Per 

Unit Over 10 Years

Reduced Asthma Emergency Department Visits and 
Hospitalizations

$2,000

Thermal Stress—Cold (Reduced Medical Attention)* $3,900

Thermal Stress—Heat (Reduced Medical Attention)* $870

Food Assistance Reduction $830

Reduction in Missed Days at Work $200

Total Savings Per Unit $7,800

*Estimated based on value of a statistical life of $7.5 million and ratio of hospitalizations to deaths for cold and hot 
thermal stress.
Tonn et al. 2018 Energy Policy



Weatherization and Health Effects Study

indoor temperature and humidity monitor

in-person first visit and health survey

phone calls (or web-based survey) every month about health 
including cognition

participant mails back indoor temperature and humidity monitor 
after one year

week-long sleep measures (participant wears an actigraph on 
wrist) pre- and post-intervention

600 individuals over 3 years



Energy Case Management Study

~ 100 homes in Detroit

utility bills

eGauges
in-home energy efficiency 
evaluation

personalized recommendations 
and assistance



Need to Know About the Indoor 
Environment via Surveys
• mechanical heating and cooling usage and barriers

• utility bills and square footage
• energy use per square foot and number of residents
• economic burden

• housing conditions
• flood damage and mold
• roof damage and leaks
• single-pane windows



Community Engagement to Address 
Urban and Rural EJ Communities

Building trust with communities of interest by:

Considering immediate priorities in 
climate/energy/environmental justice 
communities
◦ Study short-term adaptation strategies in addition 

to medium- and long-term strategies
◦ Appropriate compensation
◦ Make descriptives and simple analyses immediately 

available to community for tailoring short-term 
solutions and for advocacy

Sharing back results and progress

Community-Based Participatory Research: 
community representatives are your co-
investigators, helping to design grant and study, 
execute study, analyze results, and disseminate 
results



Acknowledgements
Active Funders

R01ES032157 (PI Gronlund)

P30ES017885 (PI Dolinoy)

NSF 1952038 (PI Mathieu)

Graham Sustainability Institute Carbon 
Neutrality Acceleration Program (PI 
Gronlund)

Mentors and Collaborators

Marie O’Neill, Philippa Clarke, Greg Wellenius

Many excellent collaborators at UM, including Parth 
Vaishnav, Johanna Mathieu, Ketlyne Sol, Maggie 
Hicken

Bruce Tonn (3Cubed in Tennessee) and Shannon 
Stendel (Slipstream in Wisconsin)

Not-for-profits in Detroit: Friends of Parkside, 
Jefferson East, Inc., EcoWorks, Southwest Detroit 
Environmental Vision who are part of the “Climate 
Hazards, Housing, and Health” Community-
Academic Partnership

Michigan Department of Health and Human 
Services

Michigan Public Service Commission Energy Waste 
Reduction Group, Health and Safety Subcommittee


	Residential Weatherization and Energy Efficiency Upgrades as Severe Weather Adaptation
	Healthy aging and severe weather solutions  
	Challenges to Climate Resilience
	Healthy Aging and Severe Weather: What Can Researchers Do?
	Slide Number 5
	Previous Research: Weatherization Health Benefits
	Slide Number 8
	Non-Energy Impacts
	Weatherization and Health Effects Study
	Energy Case Management Study
	Need to Know About the Indoor Environment via Surveys
	Community Engagement to Address Urban and Rural EJ Communities
	Acknowledgements

