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Overview
There is a substantial literature indicating that energy-saving technologies have a difficult time gaining a foothold in the marketplace. Many reasons have been offered for the slow rate of uptake of energy-efficient technologies but one possible explanation, rooted in behavioral economics, is that the heuristics used by consumers give primary weight to the initial price of a technology and much less weight to savings that may accrue gradually over the life of the technology. Since many greener technologies cost more to produce than conventional technologies, at least at current production levels, the initial cost disadvantage will discourage consumer purchases. An extreme version of this phenomenon is called the “energy-efficiency paradox” or the “energy-efficiency gap”, which refers to situations where consumers decline to purchase an energy-saving technology, even when it promises a net cost-savings in the long-run (Gillingham et al, 2009).
The promotion of alternative-fuel vehicles, such as plug-in electric and hybrid cars, aims to reduce greenhouse gas emissions and increase energy security resulting from reduced gasoline consumption. Significant federal and state resources have been made available to incentivize production and to promote purchasing of plug-in electric vehicles. A variety of studies show that the barriers to adoption commercial of plug-in vehicles include not only their limited driving range, their relatively long recharging times, and the limited availability of recharging stations but also their relatively high purchase prices (Egbue and Long, 2012; Carley et al., 2013). Sales of plug-in electric vehicles are vulnerable to sticker-price bias because they tend to be priced much higher than otherwise similar passenger vehicles, and consumers may lack a comprehensive understanding of the long-term savings potential given the relative prices of gasoline and electricity. Focus groups with car purchasers demonstrate that few engage in any calculations comparing the cost of fuel-saving technology to the savings in fuel expenses. From a total cost-of-ownership perspective, the technical cost-benefit literature is fairly favorable to conventional hybrids and plug-in hybrids (Al-Alawi and Bradley, 2013).
One way to address such limitations of decision making is to simplify the decision problem for consumers through more creative designs of product labels. In the case of household appliances, choice experiments have demonstrated that consumer labels that focus on the economic value of energy efficiency have a stronger impact on consumer choice than do labels that supply information on energy use or that emphasize the extent of carbon emissions (Newell and Siikamaki, 2013). In a recent redesign of the label for new cars, the U.S. government required vehicle manufacturers to include information on five-year fuel savings (compared to an average passenger vehicle) rather than report only annual fuel expenditures or only annual consumption of fuel in gallons or only average miles per gallon. The federal government did not consider using a metric such as total monthly cost of ownership because of a perceived lack of legal authority to present such interpretations (EPA, 2011).
Building on this literature, we seek to first, determine whether an emphasis on five-year fuel savings from technology is likely to enhance consumer interest in choosing to purchase a conventional hybrid or plug-in vehicle. This element of our research also seeks to validate whether the recent label redesign in the United States is likely to promote greener choices. There is some reason for doubt on this question, since consumers may not know how to use the five-year fuel savings figures when they are comparing vehicles with different purchase prices. Second, we seek to determine whether the metric of total monthly cost of ownership - which incorporates information on both initial price and ongoing expenses - has any impact on the stated preferences by the consumer.  

Methods
We used an online survey to assess consumer interest in conventional and alternatively fueled vehicles based on the provision of different types of information. The four types of vehicles considered by respondents in our survey are (1) gasoline, (2) hybrid, (3) plug-in hybrid, and a (4) battery electric vehicle. There are a multitude of plug-in hybrids and battery electric vehicles on the market with differences in terms of price, range, battery capacity, and equipment. To make the vehicle comparable in our study, we rely on generic vehicles and base our assumptions on incremental costs and prices compared to a conventional vehicle (Al-Alawi and Bradley, 2013). Our total cost of ownership calculations are based on 10-year life cycle of the vehicle and includes gasoline and electricity consumption, depreciation, maintenance, etc. The monthly life cycle costs are comparable across the four vehicles but the differences in five year fuel savings are significant for the hybrid and plug-in vehicles.
We collected a total of 3,199 responses from residents in 32 U.S. metropolitan areas. The respondents were asked to rank-order the four types of vehicles according to their preferences. Respondents were subdivided into groups based on two parameters that impacted the types of vehicle information they received on EPA labels presented to them in the survey: (i) their stated preference for small/midsize or small SUV/cross-over vehicles; and (ii) random assignment of respondents into a control or one of two treatment groups. In relation to the first parameter, respondents were presented information corresponding to vehicles belonging to their preferred size class. Respondents in the control and two treatment groups were presented with different types of vehicle cost information.
Specifically, the labels used for our survey contain three types of information that are different among the three groups: the manufacturer suggested retail price (MSRP), the fuel savings compared to the average new vehicle, and the total monthly cost of ownership. The control group received labels containing the fuel cost per year and the price of the vehicle. The first treatment group received the same label as the control group but with the five-year fuel saving information. The second treatment group received all the information from the previous treatment group but also the information on the total cost of ownership. Apart from the labels that differed based on the two parameters, the surveys received by the different groups were identical. The four vehicle labels presented to respondents in each of the groups were shown in a random order to avoid anchoring. In each group, respondents were asked to pick their most preferred vehicle and then rank the remaining three. This is equivalent to require a ranking of the four cars by respondents (Train, 2003). To analyze this type of data, we use a rank-ordered logit model. This is comparable to a multinomial logit model where respondents are asked to pick a particular ranking.
  
Results
Results indicate that the ranking of preferred car types for purchase does not change between the control group and the first treatment group, i.e., the additional information of fuel savings over five years does not influence consumers’ perception about the different cars. However, adding information about the total cost of ownership (second treatment group), significantly increases the probability that consumers chose a plug-in electric and, to a lesser degree, a hybrid vehicle in the case of small/midsized cars. There is no treatment effect of the life cycle cost information for small SUVs. For both car sizes, i.e., small/midsized and SUV, younger people and people who have seen a level 2 charger in their community are more likely to purchase a hybrid or a plug-in electric car. For small SUVs, education positively affects the likelihood of purchasing a hybrid or a plug-in hybrid car. A very strong determinant of the purchasing likelihood is the previous ownership of a car of the same type, i.e., a person who has previously owned a plug-in electric car is likely to choose a plug-in electric car again. Surprisingly in the preliminary analysis, gender and income are not statistically significant. 

Conclusions
We evaluate two research questions in this project. First, does the inclusion of fuel savings over five years entice consumers to rank plug-in electric and hybrid vehicles higher when compared to a gasoline vehicle? And second, does the disclosure of total cost of ownership information persuade consumer to consider a hybrid or plug-in electric car. By doing the math for consumers, one can consider a label with total monthly cost of ownership figures as a form of nudge, a nudge that goes beyond what the government is currently requiring in label design. Preliminary results show that that the five year fuel savings information does not influence the ranking of the four types of cars but that the disclosure of total cost of ownership information has a positive effect on plug-in electric and hybrid vehicles for consumers who intend to purchase a small/midsized car.
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