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Overview
In 1999, hybrid vehicles were introduced into the U.S. automobile market with the release of the Honda Insight.  As of 2007, over 15 models of hybrid vehicles were available for purchase in the U.S. automobile market.  To promote the diffusion of this technology, local, state, and federal government have implemented incentives for these vehicles. When hybrid vehicles were first introduced into the U.S. market, only one state, Virginia, offered incentives for adoption of alternative-fuel vehicles. By 2005, 13 states had enacted one of two types of incentives to promote the diffusion of hybrid vehicles into the market: (1) traditional monetary incentives implemented through a tax credit or deduction or through a fee exemption, and (2) a convenience incentive, specifically exemptions from passenger requirements governing HOV lane use. Both types are considered market based incentives and have become popular policy mechanisms alternatives to coercive transportation policies, such as fuel efficiency regulations and “gas guzzler” taxes,  which have little political support in the United States.  Although accepted throughout policy communities, these policies have not been tested to identify their impact.  Because not all states have implemented these subsidies, this policy topic is an ideal candidate for an outcome evaluation using an observational study postulation. 
Methods
This research identifies the average treatment effect of HEV incentives on state-level demand for hybrid vehicles. These effects are estimated using traditional parametric regression techniques, difference-in-difference regression, and fixed effects on two comparison groups: (1) the natural control group, states that did not adopt subsidies, and (2) a constructed control group, states that proposed subsidies during this same time period but did not adopt them.  As of 2005, 27 states had proposed subsidies for hybrid-electric vehicles. Developing a constructed control group using theory-based knowledge of the population has been used in other observational studies (Pion and Cordray 2008; Youtie, Shapira et al. 2010).  
The data used for this analysis was compiled from a variety of sources.  Hybrid demand and total car demand were obtained from R.L. Polk. The data were new car registrations at the state level, for every car model on the market. These data were aggregated to total new car registrations and total new hybrid registrations for each state for the years 2001–2005. State level incentive data, both proposed and enacted subsidies, were collected from the Department of Energy’s Energy Efficiency and Renewable Energy Alternative Fuels and Advanced Vehicles Data Center. Four types of subsidies have been identified and coded in the data set: (1) HOV lane exemption, (2) excise-tax exemption, (3) sales-tax exemption, and (4) income-tax exemption. HOV lane exemptions allows hybrid-vehicle owners to purchase a special license plate that lets them use the HOV lane, regardless of how many passengers are in the vehicle.   In addition, the Texas Transportation’s Institute Roadway Congestion Index (RCI) measure of congestion was used to model the impact of traffic conditions on hybrid demand.  Finally, state level per capita income and population data was compiled from the U.S. Census Bureau.

Results
Results suggest that monetary incentives do indeed impact the aggregate state demand.  Specifically, both sales tax and income tax exemption increase the demand. In addition,  the convenience incentive, HOV lane exemptions, was effective under certain circumstances; the effectiveness of HOV lane exemptions increase as traffic congestion increase. When these incentives are enacted in areas of little traffic congestion, however, the policy is ineffective in increasing demand. 
Conclusions
These results are in line with previous research.  Gallagher and (2011) did find certain types of monetary incentives to be significant.  In addition,  Diamond (2008), in an analysis of Virginia, found that counties near HOV lanes had a higher hybrid diffusion rate than counties further away from interstates. 

The value of this analysis highlights that non-pecuniary incentives, when they provide alternative benefits to an individual, such as time savings, may have comparable impact to traditional monetary transfers.  Therefore, these findings may encourage policy analysts to explore less traditional incentives, such as convenience incentives, as  customizing the policy to a communities can increase efficacy.
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