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Overview

Recent research has focused on quantifying the environmental, health, and climate change costs and benefits associated with changes in the U.S. power sector [1,2]. Very little work has been done, however, on whether the public understands these different costs and benefits, and whether providing information about them would change support towards policies for reducing emissions from the power sector [3]. As the need to address climate change increases, understanding more about what information motivates people to support emissions reductions and how they value energy tradeoffs will be critical elements of developing future climate policy. Our work contributes to this area by exploring the effect of providing different energy impact information on the tradeoffs people make across different energy technologies. We compare the effect of information on economic cost, climate change costs, and local air pollution health costs on individuals’ preferences for different energy scenarios by combining two well known experimental methods—discrete choice analysis and randomized control trials. The discrete choice design is used to assess consumer tradeoffs across the energy scenarios, where the attributes represent the costs of associated with different scenarios. We then randomly assign respondents to one of five alternative versions of the discrete choice experiment, where each version masks or reveals different attribute information. By providing these experimental groups with different amounts of information from which to make choices, we can assess the importance and effect of this information on individuals’ support for different energy scenarios. We can also infer the value of this information on the tradeoffs they make and their willingness to pay for different changes in the energy scenario attributes. 
Methods

Our experiment uses a discrete choice experimental design in which individuals choose between two energy scenarios. Each scenario can have up to four attributes: (1) the portfolio of relative contributions from different generation technologies (e.g. coal, gas, nuclear, renewables, etc.), displayed in a graph and described in text; (2) the carbon emissions and associated climate impacts; (3) the emissions of criteria air pollutants (specifically, NOx, SO2 and PM2.5) and the resulting local environmental and health impacts; and (4) the economic cost to electricity consumers, represented as a monthly electricity bill. The climate impacts will be monetized using a social cost of carbon in keeping with the approach of the U.S. government [4], and the health and environmental damages from criteria pollutants will be monetized using a similar cost-per-ton approach for those pollutants [5]. 

The values of these attributes will vary independently of each other according to a factorial design to maximize statistical power. Several of the scenarios will correspond to alternatives that approximate predicted outcomes of compliance with the Environmental Protection Agency’s Clean Power Plan [6]; in using these representative scenarios, we hope to be able to use this study to learn more about public support for this policy.
To test the impact of providing information the costs and benefits of different energy options, we will randomize which individuals see different attributes in each choice task. The groups will be divided according to the following scheme: (1) a control group that only sees electricity portfolios; (2) a group that sees the portfolio and electricity costs; (3) a group that sees portfolios, costs, and climate change cost information; (4) a group that sees portfolios, costs, and environmental/health cost information; and (5) a group that sees all four attributes. 
The study will be designed and delivered online using Amazon Mechanical Turk, although our online sample can be supplemented with additional in person responses to improve representativeness if necessary. Our initial approach is to focus on sampling only from individuals in Pennsylvania, but if successful we hope to scale to the rest of the U.S. for later work.
Results

We plan to conduct our study this summer, but we can anticipate what type of findings we might expect. First, we expect the different experimental groups will value the energy scenarios and the tradeoffs differently, indicating that providing different types of information makes an impact on support for different policy options. In addition, we expect that local health and environmental impact information will increase support for clean scenarios more strongly than information on climate change alone. We should be able to use the responses to approximate the willingness to pay for different energy scenarios and emissions reductions for Pennsylvanians, as well as an indicator of support for the Clean Power Plan. Finally, our results should provide a sense of the potential for using discrete choice analysis as a means of understanding of how individuals think about tradeoffs in different energy policy initiatives.
Conclusions
This work explores public understanding of the costs and benefits associated with different energy scenarios, and attempts to assess the importance of different cost information on support for different energy scenarios. It is particularly salient at the moment given recent political debate over the U.S.’s proposed Clean Power Plan, the country’s first major effort to regulate carbon emissions.  
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