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Overview
The Smart Grid Project at Vermont Law School’s Institute for Energy and the Environment was initiated in 2010 and has to date conducted six case studies of smart grid implementation plans across the U.S., including: Central Vermont Public Service, Commonwealth Edison, Pecan Street Project, Sacramento Municipal Utility District, Salt River Project, and San Diego Gas and Electric.  Utilizing case study analysis the project is examining the following research questions: 

1. What regulatory, legal, structural or other institutional barriers or limitations are impeding the 
implementation of the Smart Grid? 

2. How can the Smart Grid enhance end-use efficiency and demand response?

3. How can electric vehicles be integrated into a Smart Grid in a manner that improves the environment? 

4. What policies are necessary to ensure that a Smart Grid helps the nation meet its clean energy goals?

This paper and presentation discusses the results from the cross case analysis including lessons learned for the research question that is exploring how the Smart Grid can enhance end-use efficiency and demand response.  This research has been supported in part by funding from the U.S. Department of Energy
Methods

The Vermont Law School research team selected six diverse cases to study that included three investor owned utilities, two public power utilities and a public private partnership that are pursing smart grid implementation projects.  The cases are dispersed geographically across the U.S.  Five of the six organizations being studies received U.S. DOE ARRA funding for up to half of their implementation costs.   Two of the U.S. DOE ARRA funded projects are also conducting U.S. DOE sponsored consumer behavior studies related to smart meter technology and pricing options. The multiple case study research results are based on a cross-case analysis of the six cases.  A research associate was assigned to each of the six cases and independent case study reports have been completed for each of the six cases.  
Results

Research  conducted by Pacific Northwest National Laboratories and EPRI have identified that a smarter grid is likely to be a significantly greener grid, which could lead to significant reductions in both energy usage and carbon emissions.  PNNL’s research suggests that a smart grid can lead to 12% reduction in energy usage alone by 2030 and the savings from energy efficiency and demand response should account for over half of this reduction.  This multiple case study analysis explains what these utilities are doing to take advantage of using technology for information feedback, time of use rates, and other dynamic pricing programs.  Specific results include a discussion of innovative rates such as pre-pay service that has demonstrated a 12% reduction in customer energy consumption.
Conclusions

Smart Grid implementation in the United States is at an early stage with many utilities still in the process of installing the smart meters and associated communication infrastructure that is essential to enhancing energy efficiency programs and offering demand response opportunities.  Early Pilot programs as well as some longstanding rate designs have demonstrated that combining smart grid technology with new rates and other services can offer consumers real opportunities for savings.   Study results, have identified mechanisms by which smart grid adoption could lead to significant energy and CO2 reductions including 1) conservation effect of customer information and feedback; 2) peak reduction and load shifting from demand response and 3) enhanced measurement and verification of energy efficiency programs.  

