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COMMUNITY SCALE SOLAR WITH ENERGY EFFICIENT HOMES

Reducing residential energy use is a critical goal at both the local and national level, yet has thus far it has proven difficult to achieve. A number of residential energy upgrade programs have shown some success, but the percentage of homes that have been upgraded is tiny relative to the potential market. Similarly, homeowner interest in photovoltaic (PV) systems is high, but the percentage of homes with PV systems is low.
Primary barriers to the adoption of PV and home energy upgrades include cost and a lack of homeowner familiarity (or motivation).  Middle-income homeowners in particular often do not have sufficient capital to make significant changes to their homes and buy a PV system, yet they do not qualify for giveaway programs. Furthermore, many homeowners do not have suitable roof space for a PV system, and are thus shut out of the market even if they would otherwise choose to participate.  In recent years, community solar gardens have shown some promise in addressing these issues and attracting homeowners. The Sacramento SolarShares program, for example, is currently sold out with 700 participants, providing compelling evidence that PV is an attractive technology to homeowners--when they have access to it.
In the Davis REDDI program, we will launch a multi-pronged effort to entice large numbers of homeowners to adopt renewable energy technologies and make energy upgrades to their homes.  We will reduce the costs of upgrades by implementing a program that leverages economies of scale, and we will incentivize participation by providing homeowners with shares in a community solar garden in proportion to the money they spend on home upgrades.  For each dollar spent on energy upgrades, the homeowner will receive a 50 cent credit in the community solar garden (with a maximum of $2K). This approach democratizes access to clean energy by providing homeowners with low-cost access to PV power without requiring suitable roof space; the energy upgrades homeowners make to their homes will enable their PV credits to go even further. Homeowners will effectively receive 50% more energy efficiency value for every dollar invested. Homeowners will receive credits for PV power produced through their City of Davis water, sewer and garbage bill. To our knowledge, this is the first time the two technologies have been coupled in this manner.
To achieve economies of scale in the home upgrade portion of the program, the Davis REDDI team proposes a new strategy for modeling the energy efficiency of homes, using a home categorization system.  This community-scale approach involves analyzing groups of similar houses to develop recommendations for home energy upgrades, by categorizing homes into a number of basic house styles, such as "one-story, L-shaped ranch, slab-on-grade."  We have observed that similar-style homes with similar vintages typically share many common energy inefficiencies, and can thus be analyzed as a group rather than individually, saving time and resources.  By modeling groups of homes rather than individual homes and installing similar packages of home energy upgrades on multiple homes within a community, we can achieve economies of scale in modeling, equipment procurement, and installation.
Of course, the success of any large-scale program depends on an effective outreach and marketing approach. For this reason, the Davis REDDI team includes experts in community engagement and research who will develop appropriate techniques for recruiting homeowner participants and motivating them to alter their energy use behaviors.
Our overall objective for this program is to induce homeowners to reduce residential energy use and produce new energy. In this program, we will test new strategies for encouraging homeowners to upgrade their homes and adopt renewable technologies, and demonstrate new approaches to reducing costs, improving outcomes, and increasing uptake. Measurable outcomes will include homeowner participation rates; amount of energy produced by the PV Garden (expected to exceed 100 kW); estimated reductions in residential energy consumption (expected to exceed energy produced at the PV Garden); comparisons of the effectiveness of various marketing and outreach strategies (including the use of the PV Garden as an incentive); and comparisons of the cost- and energy-effectiveness of implementing home energy upgrades on new homes versus existing homes.  The results of these analyses will be included in the Data Analysis Report.  In addition, case studies and outreach presentations will be prepared and presented as part of technology transfer activities.
The Davis REDDI team includes the City of Davis, experts in residential energy efficiency technologies, energy modeling, and energy upgrades (Davis Energy Group), cutting-edge heating/cooling technologies and behavioral research (the UC Davis Western Cooling Efficiency Center), and community engagement research (the Cool Davis Foundation and the Valley Climate Action Center).
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