
The Electric vehicle Attitude-Behavior Gap: Moving beyond the early adopters 
 Sanya Carley, School of Public and Environmental Affairs, Indiana University, scarley@indiana.edu 
Saba Siddiki, School of Public and Environmental Affairs, IUPUI, ssiddiki@iupui.edu 
Jerome Dumortier, School of Public and Environmental Affairs, IUPUI, jdumorti@iupui.edu 

John Graham, School of Public and Environmental Affairs, Indiana University, grahamjd@indiana.edu
Rachel Krause, School of Public Affairs & Administration, University of Kansas, rmkrause@ku.edu
Overview

The commercialization of green consumer technologies is challenging. Such innovations are often more expensive to produce, may have some quality or functional drawbacks, are subject to market discrimination relative to traditional technologies, or are unfamiliar to consumers. Not surprisingly, it can take many years for green technologies to achieve market acceptance, assuming they are ever accepted at all. The success of such of technologies may also require a high degree of coordination between suppliers, manufacturers, wholesalers, retailers, insurers and government agencies. 

At the early stages of a technology’s diffusion, inventors can rely on technological “innovators” and “early adopters” (e.g. in the case of alternative fuel vehicles, technological enthusiasts and affluent environmentalists)  for market buy-in. By definition, consumers that comprise these categories are willing to take risks and are not very sensitive to price or payback periods, if the new technology is sufficiently exciting. They are thus a promising source of low-volume sales as an inventor works to reduce production costs, gather feedback from sympathetic users, refine the product, and expand production in an effort to achieve economies of scale in the production process. 

Once the population of early adopters is near exhaustion, the inventor faces a chasm—or “valley of death”—that must be overcome in order to penetrate the mainstream market and accomplish mass commercialization. Many green technologies fail, or become small-volume, niche products, because their value proposition for the mainstream consumer is not adequate or is not marketed effectively. The value proposition is not purely financial; emotions, habits, competing priorities, symbolism, and pro-social norms play a significant role in consumer choices, particularly personal vehicle choices. Often times, these factors motivate what is referred to in the corresponding literature as an “attitude-behavior gap,” where the actual behavior that one exhibits does not match the attitudes that one proclaims due to the presence of counter-balancing factors. 
The current generation of plug-in electric vehicles offered in U.S. markets will soon approach this so called valley of death and, thus, now is an opportune time to assess which factors may help the alternative fuel vehicle industry avoid such a fate. This analysis, therefore, identifies those factors that inform the attitude-behavior gap for the electric vehicle, and tests the degree to which these factors inhibit potential early majority electric vehicle consumers from purchasing a vehicle. We focus specifically on the early majority subpopulation of consumers, which we identify as those that are predisposed favorably toward plug-in vehicles, but do not currently state an intent to purchase one (i.e., pro in attitude but not in behaviour). 
Methods

The data used in this analysis were gathered via a 15-minute online survey conducted in October and November, 2013. The survey instrument was designed by the authors and administered by Qualtrics to a random sample of respondents from 32 large metropolitan areas in the United States. The survey analysis focuses on urban areas in particular because the commuting patterns of urban workers are more compatible with the range limitations of an electric vehicle and because vehicle manufacturers have targeted urban areas for the rollout of their new plug-in offerings. In order to participate in the survey, all respondents were required to be 18 years of age or older, have a valid driver’s license, and intend to purchase or lease a new vehicle in the next two years. 

The survey instrument was designed to elicit the perceptions and attitudes of urban dwellers toward plug-in vehicles, conventional hybrid electric vehicles, and conventional internal combustion engine vehicles. Survey questions asked about respondents’ familiarity with different types of vehicles, vehicle ownership history, agreement and disagreement with common statements about plug-in vehicles, gasoline consumption patterns, predictions about future gasoline and electricity prices, preferences for certain vehicle attributes, intent to purchase a plug-in or other vehicle, and the influence of public policies on intent to purchase. The survey instrument concluded with personal demographic questions.

This analysis is limited to those respondents that indicated that they view either a plug-in hybrid electric (PHEV) or a battery electric vehicle (BEV) highly favorably or somewhat favorably, when asked in a Likert scale question to rate their impressions of these vehicles. Our research design presumes that marketing insight can be gleaned by comparing two groups of respondents: the larger group who have favorable impressions of plug-in vehicles but do not state an intention to purchase or lease them (“non-intenders”), and the smaller group who have favorable impressions but also state an intention to purchase or lease a plug-in vehicle within the next two years (“intenders”). By developing a statistical portrait of the intenders compared to the non-intenders, we look for information on those elements that shape the attitude-behavior gap among the intender population. 
Our main objective is to identify which factors predict no intent to purchase among a population of those with already favorable impressions of a PHEV or BEV, respectively. Given our dichotomous dependent variable, we estimate a standard logit regression model for each type of electric vehicle. Covariates include personal demographic characteristics as well as a range of attitude-behavior gap dimensions: personal driving habits, perceptions about community reactions and values, competing transportation and other priorities, perceived external influences, knowledge and direct experience, and emotions toward oil, electricity, and the environment. 
Results

A key finding from our research is that marketing professionals should not presume that potential new adopters of the BEV and PHEV will be similar. Future consumers of the PHEV may be young, sensitive to the magnitude of fuel-savings, and readily persuadable by policy incentives and others’ personal experience feedback. Personal habits, such as previous vehicle ownership and gasoline expenditures, are particularly strong predictors of one’s interest in purchasing a PHEV. In contrast to the early adopter population, they will not necessarily be male, affluent, a technological enthusiast, an environmentalist, or a member of a specific political party. Consistent with previous research, we find that the potential market for the PHEV may be larger than the BEV, likely reflecting the way that the design of the PHEV addresses effectively concerns about limited driving rang,e  or “range anxiety”.
In contrast with potential consumers of the PHEV, the potential consumers of BEVs are likely to be somewhat older and strongly interested in the advanced technological aspects of the BEV. Interest in purchasing a BEV, and an ability to overcome the attitude-behavior gap, is highly dependent on personal beliefs about future energy prices and the perceived drawbacks to electric vehicles. To get beyond the early adopters, the case to potential BEV consumers should feature economic attributes prominently—e.g., fuel economy, sticker price, maintenance costs, and favorable financing—as well as the technological nuances associated with these vehicles. 

Conclusions

This study finds that the attitude-behavior gap strongly governs the purchase decisions made by the electric vehicle early majority. Different dimensions of the gap, however, are featured more prominently for one type of electric vehicle than the other. For the PHEV, personal habits are particularly dominant in shaping potential consumers’ attitude-behavior gap. For the BEV, personal beliefs are more dominant in the attitude-behavior gap and are therefore stronger predictors of intent to purchase.
