Energy Efficiency Opportunities for Homes with High Usage

Single-family homes with high energy use represent significant opportunities for energy and cost savings, yet relatively few conservation programs employ targeted strategies for this sub-segment of the residential market. With funding from a CARD grant, Seventhwave conducted an in-depth study of 100 high-consumption homes in Minnesota. The goal was to help utility conservation program managers:
· better understand the factors contributing to high usage;
· quantify the energy savings potential associated with common conservation measures; and
· identify program strategies that could be used to effectively target those opportunities.
Seventhwave combined tax assessor data with high resolution energy consumption data to conduct remote analysis of energy use patterns and potential savings opportunities. Then it visited each home and conducted a walk-through audit, blower door test, and homeowner interview. In the final phase of the study, four participating utilities helped Seventhwave assess the feasibility of targeted strategies for high usage homes.
Figure 1: Blower door test conducted at one of the test sites (photo courtesy of Seventhwave)
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High usage was defined as being in the 80th percentile or above for electric and natural gas consumption. Based on the efficiency opportunities identified in the study, Seventhwave estimated the energy savings potential at 15-20 percent of natural gas consumption and 25 percent of electricity consumption.
For both fuels, about two-thirds of the identified savings potential was related to building shell deficiencies or inefficient equipment; the remaining one-third was attributable to behavioral opportunities such as limiting the use of electric space heaters and eliminating continuous furnace fan operation. Since natural gas use is dominated by space-heating, home size is an important contributing factor to high usage (Figure 2). For utilities interested in targeting high gas users, controlling for home size will increase the efficacy of the targeting effort. Home size was less of a contributing factor to high electric usage.
Figure 2: Percent of homes classified as high users, by home size
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In many ways, high-using homes are no different than the rest of the residential market. The study found widespread concern about energy bills and general willingness to implement energy efficiency improvements. Residents were daunted by navigating the market for contractors, choosing among the conservation options presented, and finding the funds for a project that may take more than a few years to pay back. Given the greater savings potential associated with high users, it may be cost-effective for conservation programs to offer additional hand-holding, financing, and follow-up to help customers overcome these hurdles. 
In the second phase of the study, Seventhwave worked with participating utilities to field a small-scale pilot, testing the efficacy of usage-based messaging to promote participation in home energy audit offerings. In Duluth, Minnesota Power and Comfort Systems collaborated on a direct mail campaign to promote the online assessment tool, Your Home Energy Audit. In Rochester, Rochester Public Utilities and Minnesota Energy Resources launched a similar effort to promote their Neighborhood Energy Challenge workshops, which include a subsidized home energy audit offering. The treatment group in each area received a postcard that informed them that their home’s energy use was higher than average. The control group postcards simply promoted the efficiency offering without mentioning the recipient’s relative usage.
Seventhwave saw very low participation in both the treatment and control groups, which the researchers believe says more about the efficacy of direct mail than the efficacy of usage-based feedback. The homeowner interviews conducted by Seventhwave demonstrate that consumers are interested in knowing their relative energy use and that this can be an effective strategy to motivate efficiency action. Other program enhancement strategies identified in the research include modifying program implementation protocols to focus on the efficiency opportunities commonly found in high usage homes. The researchers saw potential to develop educational strategies to address low-cost savings opportunities such as use of electric space heaters and adjusting furnace fan settings.
[bookmark: _GoBack]To learn more and see possible program interventions and enhancements for high users, download the full report, “Energy Efficiency Opportunities for Homes with High Usage: Market characterization and customer engagement strategies.” Three short videos about this research are available for viewing on the Seventhwave website and will be posted on the CARD webinar page within the next several weeks. For more information, contact project manager Laura Silver or CARD program administrator Mary Sue Lobenstein.
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