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Offsetting Trends

3. U.S. EPA, Energy Star® Products 20 years of helping America save energy save money and protect the environment
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*"Other" includes end uses not shown separately (e.g., cooking appliances, clothes washers, dryers, dishwashers, 
televisions, computers, small electronic devices, pools, hot tubs, and lighting.) 

4. U.S. EIA, Residential Energy Consumption Survey 2009, 2005, 2001, 1997, 1993
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Energy Audits within Information Strategies

Antecedent[5] (or psychological[6]) information 
strategies

Deliver varying levels of information on home 
energy profile aimed at enacting change 
PRIOR to a energy investments

Under the premise, an informed homeowner 
will make energy efficient  decisions

ASHRAE, 2011

5. Abrahamse, W., et al., 2005

6. Steg, L., 2008
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Heterogeneity in Homes

• Energy audits lack influence [7] 

• 19% stated the energy audit was influential,
• 60% investment rates for audit recipients versus non-recipients

• Comfort over technical information [8-11]

• Other Factors
• Socioeconomic status: wealth, education, age of household members, age of housing unit[10, 

13-16]

• Homeowner perceptions: responsibility[8], self-presentation[8], hassle[11], uncertainty in 
savings[11],  

• Homeowner expectations: discourage optimistic, encourage pessimistic[12]

Complexity of residential sector demands targeted energy efficiency measures

7. Barr, S., A.W. Gilg, and N. Ford, 2005 8. Ingle, A., et al., 2012 9. Bruel, R. and J. Hoekstra, 2005 10. Ingle, A., Moezzi, M., Lutzenhiser, L., Diamond, R., 2012 11. Frondel, M. and C. Vance, 2013

12. Achtnicht, M. and R. Madlener, 2014 13. Gamtessa, S.F., 2013 14. Nair, G., Gustavsson, L., and Mahapatra, K., 2010 15. Martinsson, J., L.J. Lundqvist, and A. Sundström, 2011 
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The National Energy Leadership Corps
Holistic Energy Assessment Approach
• Intended to teach students and personally engage homeowners

in home energy and sustainability concepts 
• Prepares students in a flipped-classroom before performing real energy assessments in 

the community
• Fosters student leadership and communication skills
• Fuses homeowners’ perceptions, expectations, and interests with traditional assessment 

processes
• Defines a path forward towards energy independence for homeowners

A holistic energy assessment differs from an ASHRAE Level 2 energy 
audit:
• Reallocate focus to include homeowners perceptions, expectations, and 

interests
• Harmonize with appropriate energy efficiency measures
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Holistic 
Assessment 
Process
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Holistic Assessment Process

Homeowners identified through neighborhood meetings, not-for-profit 
organizations and social groups; voluntary participation

Assessment Steps:
1. Homeowner informal interview and table talk session
2. Walkthrough inspection, including thermal imagery and utility bill 

collection
3. Energy analysis and report writing
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Energy Assessment Report Design
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Survey Design and 
Implementation
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• Qualification for Participation in Survey
1. Minimum 9 months since energy assessment[8]

2. Valid email address

• Participants had choice to skip questions
• University of Pittsburgh’s 

Internal Review Board 
exemption approval 
#PRO15030578

8. Ingle, A., et al., 2012

Survey Population
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Survey Design
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Section 2 – Catalytic Impact



15

Survey Results
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Statistical Methods
2-sample hypothesis test on the difference in proportions
Analyze relationship between homeowners’ perceptions on motivators and adoption rates

• 95% confidence level
• Two-tailed Lower-tailed
• H0:p1=p2, H1:p1≠p2 H0:p1=p2, H1:p1<p2

Contingency Tables
Analyze independence of homeowners’ perceptions on motivators and adoption rates

• Chi-square test for independence

Binomial Coding of Results – perceptions should mirror adoption



17

Results: 2-sample test on difference in 
proportion
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Results: 2-sample test on difference in 
proportion
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Results: 2-sample test on difference in 
proportion
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Results: Contingency Tables
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Catalytic Impacts
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Lessons Learned, in the context of Program Efficacy
1) Adoption rates are within the range of other reported programs (30% 

by EEM and 85% by household)
• Suggests a holistic approach is neither good nor bad

2) Programs should track catalytic impacts of energy conservation 
strategies

• Catalytic impacts in this sample suggest an EEM implementation rate over 100%
• Continued participation is difficult

3) The “low-hanging fruit” are becoming well established in 
homes, leaving comprehensive improvements

• These will be harder to get homeowners to invest, because of 
BUDG, TIME, SKIL, and PRIO, as seen in the survey results
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Lessons Learned, in the context of the NELC
1) Students enter the course with minimal understanding of the “home as 

a system,” but grow quickly 
• A longitudinal study would provide insight to student retention, future energy 

decisions, and involvement in energy efficiency; a tenet of the NELC is to support 
the energy audit workforce

2) Time investments are extremely high during initial phases of program 
implementation

• Community engagement
• Partnerships with local organizations
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