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Abstract 

This paper examines the impact of government incentives on the sale of hybrids vehicle in the US, car 

registration data for 27 US state in 2007 and 2008 from R. L. Polk.  The results show that government 

incentives are not significant when consumer make their decision to purchase hybrid cars. Yet, it can be 

notice that fuel price has more effect on the consumer decisions. This study sought to examine the impact 

of government incentives on the consumer decision to purchase hybrid vehicles in the U.S. A cross-

sectional analysis is conducted among 27 states of the U.S to determine this impact. Fuel prices and High 

Occupancy Vehicle access lane appear to have the most impact on hybrid sale. Government monetary 

incentives do not seem to have any influence on adoption. Although government incentives have an 

ambiguous impact on the adoption of hybrid car, consumers are more influence by the increase in fuel 

price. Promoting hybrid adoption may require a different monetary incentives strategy.  

 

Keywords: Hybrid cars, government incentives, adoption, HOV, U.S. 

 

Introduction 
The auto industry has suggested the technology to address the problem of high price of fuel and 

environmental problems in hybrid electric vehicles. Hybrid-electric vehicle is a compromise between a 

fuel engines (as a convention vehicle) with an electric motor, which convert energy generally wasted 

throughout braking and idling (US. Department of Energy 2012). Hybrid-electric vehicles combine the 

benefits of both because it reduces the amount of energy required, hence reducing the need for additional 

fuel, it tries to considerably augment the mileage at the same time decrease the volume of CO2 emits. 

Even though the electric motor adds more heaviness to the car because of the combine engine, it is still 

performing well and is good on fuel (Hybridcars 2012).  

 

Yet, hybrids have encountered a limited success due to different barriers of adopting faced by every 

innovative technology, such as a moderate level of awareness on the technical understanding of hybrids, 

high initial unit cost and a lower consumer risk tolerance (Lane and Potter 2006).  

 

As an effective energy saving technology, hybrid electric vehicles tackle the problem of externality and 

other environmental issues that have been left out by the industry and the government (Jaffe et al., 2005). 

The fact that there is a problem of externalities justifies the intervention of the government however the 

question to how efficiently and effectively the government should intervene is left open. National and 

local government in the USA have tried to tackle this problem by offering tax exemptions, credits tax, 
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parking waivers or HOV lane access to hybrid cars owner (HybridCenter 2012). Regardless of the variety 

of incentives, their impact on the adoption of hybrids by the consumer is still unclear compare to the 

impact of other social and economic factors. Considering the steadily increase in the sale of hybrid since 

the introduction of the first hybrid (2000), it is essential for policymakers to understand the relationship 

between the adoption of hybrids and government incentives to evaluate the efficacy of these incentives 

and design the adequate policy to apply. 

 

With this in mind, this study looks at factors that influence hybrids adoption and tries to answer the next 

research questions: 

1. What are the effects of national and local incentives on the adoption of hybrid cars? 

2. How these effects different from the effect of other hybrids adoption predictors? 

3. How understanding these effects can help policymakers develop better policies that will be 

advantageous for the consumer and the environment as well as avoid uncertainties? 

 

The methodology used is a cross sectional analysis of the market share of hybrid cars for 2007 and 2008 

in 26 U.S states in order to examine the impact of government incentives and other socioeconomic factors 

on hybrid adoption. Data on market share (percentage of hybrid registered of all vehicle registered) are 

from annual hybrid registration from RL Polk &Co for the year 2007 and 2008 for each state and from the 

annual total registration of hybrid provided by the U.S Department of Transportation for 2007 and 2008, 

also for each of the 26 states.   

 

The results found after running regressions show that HOV lane access and fuel price are the factors that 

have the most impact on market share. Meanwhile the results show little evidence for a robust 

relationship between pecuniary incentives and market share. Many recommendations and conclusions can 

be draw for the policymaker.  

 

Despite the fact that this dissertation focused on the USA, the results are important for other countries 

which desire to have effective hybrid adoption policies as the USA political and geographical structure 

allow testing various policies. In fact, most of the findings about hybrid cars are applicable to other 

technologies which are economically and socially advantageous for the consumer and society. Although 

the prospective social advantages of encouraging hybrids adoption is openly discuss, an exhaustive cost-

benefit analysis for hybrid cars incentives is not given. 

 

The rest of this study is organised as follows: A technology background (Section 2) will highlight the 

main features of hybrids along with their implications for policy.   This will be follow by Section 3 which 

will discuss the economic theory (theoretical literature review) behind consumer adoption of hybrids as 

well as review the results of past studies (empirical literature review) on the impact of government 

incentives on hybrid adoptions. In Section 4, the cross-sectional model used for the regression analysis 

will be explained following by the data to be analysed as well as the expected signs and coefficients of the 

results. In Section 5, the results will be presented and examined. A Section 6 will discuss implications of 

the results and compared the results with previous studies. At the end Section 7 will draw a conclusion for 

the analysis and will discuss future research stemming from this analysis. 

 

Technology Background   

Hybrid electric vehicles are believed to be the most viable alternative propulsion system (Hybridcars, 

2012). The combination of internal combustion engine with an electric motor they provided give a vast 
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range of improvements such as better fuel consumption efficiency, less CO2 emissions and better 

performance (Bitsche and Gutmann, 2004). The energy potential of the hybrids depends on the driving 

cycle. Ordinary cars consume more in the city and less outside urban area because of factors such as 

congestion whereas hybrid vehicles are more fuel efficient in cities (Fullerton and Karney, 2010).  

According to (MacLean and Lave, 2003), hybrid vehicles consist  on three major technologies. Firstly, a 

regenerative braking, that allows the wheel to give energy to the motor when breaking. This energy is 

conserved until needed. Secondly, the electric motor provided combustion engine with assistance when 

the combustion engine is less efficient (at low speed), when accelerating or starting. Thirdly, energy is not 

wasted from idling; the engine is shut down as the engine stop and automatically starts when the 

accelerator is applied.  

 

Research on Hybrid vehicles started in the 70s, following the first oil crisis (UNEP, 2009). But, research 

decreases during the 80s when oil prices fell. In the late 90s, with increasing concerns about the 

consequences of the global warming, the first hybrid vehicle, the Toyota Prius was launched in Japan in 

1997 followed by the Honda Insight. The US car manufacturers also introduce the first hybrid car in the 

American market in 2000: the Toyota Prius. Hybrid electric vehicle (HEV) technology and its various 

applications have made significant market gains in recent years and form an important part of the fuel 

economy equation. 

 

Theoretical literature review 

The economic theory surrounding the impact of government incentives on the consumer adoption of 

hybrid car is based on the fact that consumer is always trying to maximise his or her utility although 

hybrid car presents many risk and uncertainty like any new technology in the current economic 

challenging environment. Thus, it encounters many barriers to its adoption that can cause problems in its 

technological diffusion in the world market.  

 

Utility maximisation under a budget constraint  

Economic textbook, suggests that in the theory of consumer choice, individuals seek to maximise their 

own utility (Besanko et al., 2010). (Gorman, 1980) states that individuals derive utility from 

characteristics of goods than from goods themselves.  In fact, consumer demands a particular good 

because of the satisfaction receives from consuming that good. Hence, the more he consumes of the good 

the more his utility increases, whereas his marginal utility decreases (Pindyck and Rubinfeld, 2009). 

Consumer behaviour is best understood by knowing, first, his preferences, how he might prefer one good 

to another, secondly, his budget constraints, the fact that he has a limited budget to make the purchase and 

finally, consumer make a choice of buying combinations of good that satisfies his preferences with this 

limited income (Frank, 2010). In a sense, this standard rational-choice paradigm presumes that consumers 

hold perfect information about the benefits and cost of his decisions and makes optimal, utility-

maximizing choices. But, economist have also stated that consumer do not make rational choice all the 

time (Frank, 2010) (Pindyck and Rubinfeld, 2009). The consumers make decision to purchase sometime 

based on impulse, ignorance, may be influenced by the choice of others and do not fully take into 

consideration his budget constraints. In fact, economists assume that consumers do not always act 

rationally when making a decision to buy a good and service. 

 

Recent behavioural economics studies have shown that consumer have wrong intuitive theories of what 

make their happiness,  commit mistakes in affecting forecasting (Loewenstein et al., 2003) and that leads 

to people making choices that are suboptimal to their ex post evaluation (Welsch and Kühling, 2010). In 
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other word, consumer makes systematic mistakes when making choice. According to  (Verner-Filion et 

al., 2012) divergence between decision utility and experienced utility affects choice. 

 Previous literature linking utility maximisation to pro-environmental behaviours suggests that the level of 

consumption (quantity) and its quality (environmental- friendliness) are connected through the budget 

constraint (Welsch and Kühling, 2010). The reason is that motives for pro-environmental consumption 

are altruism, empathy, intrinsic motives.  In addition, distorted choices of pro-environmental behaviour 

can be caused by lack information about the costs and benefits and lack of familiarity with the products.  

 

Uncertainty and risk factors associate with an innovative new technology  

So far in this investigation, it has been assumed that, consumers are rational. The more the purchase is 

expected to last, the more uncertain the consumer is in term of cost and benefits and the more risk he is 

undertaking when purchasing the good (Besanko et al, 2010). Taking into account the fact that, hybrid car 

is a new technology; consumers make their decision to purchase it under uncertainty, they are not aware 

of the lifetime cost. Pindyck and Rubinfeld (2009) indicate that if the cost of a good is uncertain, so will 

be the benefits.  

 

An important aspect of the decision making under uncertainty is the estimation of the expected utility 

which require the consumer to know the utility value and the probability for each outcome (Pindyck and 

Rubinfeld, 2009). If consumers are uncertain about the quality of a product, positive signals about the 

product (in particular new technology has a high quality) will lead the consumer to desire more of the 

technology. Inversely, signal that the technology is of low quality will reduce consumption (Gallagher 

and Muehlegger, 2011). 

 

To maximise utility the consumer will need to compare riskiness of alternative choice (Pindyck and 

Rubinfeld, 2009). Thus, to quantify risk, he needs to list all possible outcomes for a particular action, 

which will occurs for example buying a hybrid because the consumption of fuel will be less than 

conventional car.  

 

Barriers to adoption and diffusion process 

 

In aggregate, consumers,  among different technologies that give the same utility will choose the cheapest 

technology (Wagner, 2003). However, according to (Barro and Sala-i-Martin, 1997)this condition has to 

fulfil three assumptions. The first assumption is perfect information, all the financial information are 

supposed to be available to the consumer to make his choice, second, the consumer has a perfect foresight 

about the abilities of the technologies in the future. Thirdly, this should happen in a competitive market 

where the consumer has access to all the technologies without barriers.    

 

In an open economy, these distinctions are difficult to meet (Wiedmann et al., 2011), consumer does not 

have perfect information in general and perfect foresight, few markets are competitive (Besanko et al., 

2010). Focusing on the adoption of hybrid cars (Gallagher and Muehlegger, 2011) states that two 

significant obstacles contribute to the rejection of hybrids, the general  resistance of many consumers to 

adopt new technologies and high incremental costs of purchasing hybrids. In fact, the adoption of new 

technologies is not instant; the diffusion into the market is gradual. There are also cases where consumers 

are loyal to certain brand, however when hybrid is not available in this brand, the consumer tergiversate 

before adopting another brand. Hybrid cars are facing low brand image among the bulk of consumers as 

they are associated to low performance (Lane and Potter, 2007)  
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In addition, hybrid vehicles are evolutionary technologies (de Haan et al., 2006), this means that there is a 

small improvement between them and conventional cars,  compare to disruption technologies that have 

unique attributes compare to conventional. Even through consumer need to have more learning about 

hybrid car, the transaction cost is low due to the fact most information can be taken from conventional 

cars. Nevertheless, hybrids cars also function on gasoline, its internal drive mechanism are similar to 

those of conventional (Hybridcar, 2012); therefore the consumer spends little time learning about the 

features of a hybrid before usage. However, the high similarities may be a barrier as consumer does not 

fully understand the benefits of hybrid. According to (Wiedmann et al., 2011) this lack of uniqueness in 

the hybrid can cause barrier to adoption.  

 

Innovation diffusion and consumption 

 

Many important studies on hybrid vehicles demand have considered hybrid adoption as technological 

innovation diffusion and have used innovation theory as a based in their analysis. Because of the fact that 

hybrid is a new technology and for which consumers do not have a fair established preference, market 

share should follow a classic diffusion pattern (Diamond, 2008) reaching an equilibrium value overtime. 

In fact, it takes more time for the consumer to respond to a change in price and adapt their consumption to 

market signals. (Rogers, 2003) explains that different barriers delay a rapid adoption of hybrid, barriers 

such as lack of knowledge about the new technology and others factors that influence consumer utility 

calculations like risk tolerance.  Although earlier adopter who are more concern about environmental 

benefits, derive greater utility, other consumer increase their utility when other are adopting. (Bass, 

1969)calls them innovators and imitators. According to Bass (1969) environmental conscious are not 

necessarily the first adopters. Both group purchases simultaneously; however adopters dominate the 

market earlier but imitators gradually take over. Nevertheless, (Eggers and Eggers, 2011) found that Bass 

model is unreliable in predicting hybrid sales pattern in the long run. According to the authors, innovation 

diffusion model on hybrid adoption are based on assumptions about possible variations in the market and 

rational behaviour patterns. And deviation from these assumptions can create errors in the prediction of 

adoption.  

 

Previous literature on the consumption patterns of hybrid adopter is complementary to innovation 

diffusion theory as it allows evaluating consumer real concerns. In this case, hybrid vehicle can be 

assimilate to a bandwagon and snob good as the utility of consumer change when other people’s 

consumption of the good changes. Indeed, people adopt news goods to be assimilated or differentiated 

according to their need to be distinct from or similar to a certain group (Timmor and Katz-Navon, 2008). 

Consumption is then used to communicate identities, values. As a result, adopter consumption pattern is 

not limited simply to expenditure of money and time (Weber and Perrels, 2000), but also take into 

account social, personal values and identities (Dittmar, 1992).  

 

 Incentives or nudge 

 

Government can assist in the adoption of new technology and achieve social efficiency with the use of 

economic instruments.  According to Pindyck and Rubinfeld (2009) an economic instrument is a measure 

that uses the price system and the market forces to achieve a particular goal. The instruments can be 

classified of economic when they have an effect on the estimation of costs and benefits of different 

possibilities for action open to economic agents. The use of instruments economic objective of 

environmental protection and sustainable development is therefore to increase the costs of activities that 
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impact negatively on the environment, or reduce the costs of activities beneficial to the environment 

(Bonner and Sprinkle, 2002). These instruments according to the authors are nothing new, but they have 

the potential to be costly.  

 

The effectiveness of these instruments policies (tax or incentives) is important in determining the 

behaviour of the consumer. A recent theory, nudge, explains that government intervention should be less 

paternalistic and should give more freedom to individuals (John et al, 2012). Nudge is about helping 

individuals act positively by giving them information and social cues. In fact, nudge strategies are build 

on cognitive short cuts to develop an intervention which will form civic behaviour, they advocate 

working by understanding the way rationality is bounded and then nudging citizens in the right direction. 

They have the advantage to be less costly for the individuals however they have to be repeated (Thaler 

and Sunstein, 2008). In fact, to work they have to be low cost otherwise the individuals won’t cooperate 

(John et al. 2012). 

 

Empirical literature review  

The following section is a brief review of empirical research on the impact of the government incentives 

in the hybrid electric vehicles. To start with, the economic benefits of purchasing a hybrid car will be 

present as well as briefly the cost. Then different factors that persuade consumer in adopting hybrids will 

be discussed and finally, briefly, the impact of the government incentives in previous studies.  

 

Economics benefits and cost of hybrid vehicles 

Past researches on hybrid have looked at the environmental and economics reason to buy a hybrid car. 

Cane (2003) focuses on the cost and benefit of hybrid vehicles. He analyses the private return and the 

social return of the first Toyota Prius and found that although hybrid is a reliable technology in reducing 

CO2 emissions and the use of fuel, saving in fuel consumption and in maintenance cost are not enough to 

offset the incremental cost.  In other word hybrid does not provide net monetary saving. In particular, 

Canes (2003) find that for Toyota Prius the fuel cost would have to be $5.05 per gallon or the car driven 

43,800 miles annually to break even. His breakeven analysis compares two models, the first hybrid 

model: the Toyota Prius and non-hybrid RAM. His analysis included the life time cost of fuel, the vehicle 

miles travelled and the fuel efficiency gain. However, this analysis is outdated because since the 

introduction of the first Toyota Prius more versions of Prius have been on the market.  

 

Similar results were found by Lave and MacLean (2001) who found that hybrids were not economically 

worthwhile. The authors evaluated private and social cost of the hybrid of the Toyota Prius and the 

comparable non- hybrid Toyota Corolla and found that the Prius cost $3495 more than the Corolla. The 

analysis also assumed equal maintenance cost and that the Prius would use $ 932 less fuel than the 

Corolla, a saving that is much smaller than $3495.  However a more recent study of Intellichoice (2008) 

found different results as illustrated that in (Appendix 7). In the survey, it analyses the cost of ownership 

of hybrid against its gas-only counterpart; except for the Lexus LS 600H, the other 23 hybrids help 

saving. However, it explained that these results only hold for the long run. This is in contradiction with 

Cane (2003) who finds that hybrids do not give value for money in the short run and long run.  

 

Motives for the purchase are related to be financial benefits such as the improvement of fuel efficiency, 

saving money on petrol (Ozaki 2011). Ozaki (2011) use a survey of 1230 hybrid owners and found a 

positive significant relationship between financial benefits and the motive for adoption. They emphasised 

that hybrids are generally purchase to respond to government incentives and are considered reducing CO2 
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emission and improve energy security. A study of (de Haan et al., 2006) has found that 40 % of Toyota 

Prius buyers between 2000 and 2004 bought it because it is less costly than the alternative, only 27% 

bought it for environmental reasons.  

 

However, according to (Matthew E, 2007) argument supported by Ozaki (2011); De Haan (2006); and 

other related researches although they highlight the significance of environment and specific economic 

reasons for consumers to purchase cars as well indicating the dichotomy existing in relationship to the 

cost of hybrid and fuel, their studies have overlooked the aspect of management, and impacts of 

government incentive on the consumer and manufacture behaviours. This identified gap is critical and 

significant in the understanding of the likely linked existing between government incentives and 

consumer and manufacturer behaviours. It is necessary to say that if the current empirical literature had 

highlighted the identified gap then other policies could have been formulated to address the problem of 

hybrid.    

 

Factors influencing adoption 

During the last two decades, a large number of researches both on government incentives and hybrids 

have been produced. Various studies have used both simple econometric model or mail to mail surveys 

that incorporate government incentives and other predictors that stimulate new technologies.  For instance 

Chambra (2010) analyse the cost-effectiveness of tax rebates for hybrids using data on the number of 

hybrids sold to find out that tax incentives have a positive and significant effect on the market share of 

hybrids but negative and significant effect on the market share of intermediate car and SUV as a result 

also high performance car are crowded out. However the number of hybrids sold does not give any idea 

about the motivation of the consumer.  

 

(Diamond, 2008) uses cross-sectional analysis of market share of hybrid registrations data from 2000 to 

2006 of 50 U.S States, to analyse the adoption of hybrid by consumers. This study is a key study for this 

paper as it gives a general idea about how government incentives affect consumer behaviour.  The author 

found that only monetary incentive, fuel prices and the number of miles the cars has drove have a direct 

impact on the number of hybrid own. He explains that the high magnitude of the coefficient of fuel price 

shows that the elasticities of market share with respect to fuel prices imply that consumer decisions are 

not based on rational economic analysis. He also found a weak relationship between non monetary 

incentive (HOV) and market share.  

 

Similar results were found by Gallagher and Muehlegger (2009) who investigate into the incentives and 

consumer adoption of hybrid vehicle. He studies the efficacy of federal, state and local incentives, on the 

sales of hybrids. He uses a time period from 2000 to 2006 to assess the impact of incentives, income, 

environmental preferences on the adoption of hybrids. He uses quarterly state level data bought from JD 

Power and Associates and estimates a regression using a time series analysis and discovers that monetary 

incentives increased in fuel price and social preferences increased hybrid sales by 6%, 27% and 33% 

respectively and attributes 54% of the hybrid sales to the combination of these factors.  However 

Diamond (2008) highlighted the fact that fuel price in 2006 was less than $2.75 per gallon, therefore 

taking into account the fact that fuel price was approaching $4 per gallon in 2008, and the impact of fuel 

prices in Gallagher and Muehlegger (2009) could have been different in 2008 and onward.  

 

Previous researches have studied the short run price and income elasticities of gasoline price. (Dahl and 

Sterner, 1991) found in a survey that the average short-run price elasticity of gasoline demand was -0.26 
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and average short run income elasticity of gasoline demand was 0.48, the median short run price elasticity 

was -0.23 and the median short-run income elasticity was 0.39. Investigating the price and income 

elasticities of gasoline demand in recent years, (Hughes et al., 2007)  find out fuel demand elasticity has 

changed. Estimating and comparing price and income elasticity for 2 period of time and using simple 

econometrics (OLS) model log fuel being the function of log price and income, data use by several 

government agencies, he found that short-run price elasticity of was between -0.034 and -0.077, in 2006, 

and the estimated short-run income elasticities range from 0.21 to 0.75 in the same year, that show that 

the short run price elasticities of fuel demand is more inelastic nowadays than before. In other word 

consumer are less responsive to an increase in fuel price than during the 90s and the 20s. This study is 

important as it show that new technologies and policies aiming to improve vehicle fuel economy may be 

considerably important in reducing fuel consumption.  

 

In conclusion, the literature on the impact of government incentive and other socio preferences on hybrid 

cars are not unanimous. While the positive relationship between socio preferences have been found rather 

consistently, the question of the exact impact of fuel price and monetary incentives stay open.   

     

Methodology 

 

Model Specification 

This dissertation will investigate the impact of government incentives whether these impacts are different 

compare to others factors influencing adoption. It will further evaluate whether the variation in different 

socioeconomic factors affect the tendency of the consumer to purchase hybrid cars. To help achieve this 

objective, this paper will follow a model similar to Diamond (2008) to assess the impact of government 

incentives policies. Diamond’s model has the advantage to be specifically suitable for hybrids cars. This 

model takes into account the fact that factors that varied with time such as availability or the introduction 

of new model which are not taking into account by a fixed effects model influence largely the diffusion 

process.  The model testing the market share of hybrid cars is 

 

(1) Sit = α + β1 Incomeit + β2 Incentiveit +β3 FuelPriceit + β4 VMTit + β5 HOVit + β6 ToyotaDealerit + β7 

HondaDealerit + it  

or 

(2) Log Sit = α + β1 log Incomeit + β2  log Incentiveit +β3  log FuelPriceit + β4  log VMTit + β5  log HOVit + 

β6 log ToyotaDealerit + β7  log HondaDealerit + it  

 

where i is the state, t the time, S the market share of hybrids, Income is the income per capita, Incentives 

is the federal and the state incentives combined, Fuel price is the monetary value of the fuel, VMT is the 

Vehicle miles travelled per capita, HOV is the high occupancy vehicle dummy where a HOV is 1 and non 

HOV is 0. Toyota dealer is the number of Toyota dealer as a percentage, Honda dealer is the number of 

Honda dealer as a percentage,  stand for the unobserved factors. 

 

Besides, a small modification will be add to the model, as a second regression will be run where Toyota 

dealers and Honda dealers variables will be remove to test the impact of other predictors without the 

dealerships. This should not add a significant change to the results but it would in fact highlight how 

significant other variables are.  
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 Data 

Diamond (2008) employs a cross-sectional analysis of state hybrid cars registration data from 2001 and 

2006; however this research will focus on 2 years data, 2007 and 2008. This will add to previous studies, 

as the market of hybrid car is a new market and the effectiveness of government incentives is still unclear 

and will prove that the value of the data as predictors are not fixed and they change overtime (Chandra et 

al., 2010). Also, it will confirm whether the weak correlation found in (Diamond, 2008) and (Gallagher 

and Muehlegger, 2011), between  hybrid cars and government incentives is specific to the time period 

2001-2006 or whether it goes beyond  this limitation.  

 

As a result, data on hybrids vehicle registration in different US states will be needed. RL Polk & Co 

(2012) provided data on hybrid cars registrations for 27 US states which was used to calculate hybrid 

market share. The market share is obtained by dividing the number of hybrid vehicles registration by the 

total number of vehicle registrations (U.S. Department of Transportation 2012).  Although, the 50 US 

states would have give more accurate results, the 27 states represent more than 81% of total US HEV 

registrations in 2007 and 2008.  Since the available data does not provided with the sales by model, all 

models are considered homogenous. This can be true as Toyota and Honda represented more than 75% of 

total of hybrid vehicles sold in 2007 and 2008 (Appendix 1 and 2). For the task at hand, Income per capita 

for each state has been collected from the United States Census Bureau (2012) for the 2 years. 

Furthermore, data on the incentive have been collected from HybridCenter (2012) which give the detail of 

federal, state incentives as well as HOV lane access. Even though, a large number of incentives exist, 

focus in this paper is on HOV (High-Occupancy Vehicle) lane access, federal and state tax incentives.  

Local incentives such as parking fee waivers are left out as they have a limited influence on the state level 

sales of hybrid vehicles (Gallagher and Muehlegger, 2011). Fuel price in this paper is the average annual 

retail price of gasoline in Dollar per Gallon including taxes delivered by the U.S. Energy Information 

Administration for 2007 and 2008 (U.S. Energy Information Administration 2012).  Data on VMT per 

capita is from the Bureau of Transportation Statistics, it is in miles, the amount of mileage the vehicle has 

been driven in one year (RITA 2008). And finally Toyota dealer and Honda dealer are the number of 

dealer of these two brands (Toyota 2011) (Honda 2011) as a percentage of all new car dealers (NADA 

2011). The combination of these data allows doing a regression to assess the impact of government 

incentives and other socio-preferences on hybrid sales (Appendix 8 & 9). 

 

The regression will be run at first with dealership data included to observe the impact of all the seven 

independent variables on the market share of hybrids. Afterwards, Toyota Dealer and Honda Dealer will 

be removing to assess the significance of fuel price and to assess whether the results remain robust after 

the exclusion of the dealership variables. 

  

Expectations 
The signs of the coefficient of the regression are expected  to be a positive coefficient for gasoline price 

as it is the most visible sign when the consumer think about fuel saving and economy consideration. 

Hence a rise in fuel price can lead to change in consumer demand for hybrids (Lipman and Delucchi, 

2006).  The sign of the coefficient of income is expected to be positive as in general the demand for any 

product is a function of individual income but also because individual with higher income lean to have a 

lower discount rate  for energy efficiency technologies, and a higher risk tolerance for new 

technologies(Choi and Oh, 2010). In fact individual with higher income are less sensitive to a change in 

price in the auto industry that might suggest that individual have a lower sensitivity to monetary 

purchases incentives (Hidrue et al., 2011). For this reason the coefficient for tax incentives is expected to 
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be mitigated taking into consideration people with lower income but probably negative for the reason 

mentioned above.     

 

Toyota and Honda dealerships variables are expected to be positive because it will show that in the states 

with higher proportion of Toyota and Honda dealers, consumer are more exposed and are expected to 

purchase hybrids. The annual miles travel (VMT) is related to cost of fuel, hence due to the fact that 

hybrids are supposed to have a high fuel economy technology, there will be a positive relation between 

the VMT variable and the market share of hybrids. The dummy HOV variable is expected to provide 

consumer with privileges on major motorways, however the need for the consumer to use a HOV lane 

will depend on the traffic congestion in the state, therefore the sign of the coefficient is uncertain.    

 

Data analysis 

 

Descriptive statistics 

The data represents the market share of hybrid cars in 26 U.S states in 2007 and 2008. Table 1 illustrates 

the descriptive statistics of the dataset and explains that most states do not have a HOV access lane for 

both years. Also, it shows that there is not huge difference in income per capita as the minimum is $ 

31,013 (U.S Dollar) and the maximum $ 54,117 with a mean of $ 38,908.5 for 2007 and for 2008 the 

minimum is $ 32,397, the maximum $51,358 with a slight increase in the mean at $ 39,844. Annual miles 

travelled in 2007 varied widely from 7,086 Mls to 11,791 Mls with a mean next to the maximum at 

approaching 10,000 Mls and a standards deviation of 1280.2 similarly for 2008 where the mean decrease 

to 9,826 Mls. Tax incentives are the same for both years with a minimum of 560 and maximum of 1560 

but the mean of 655.8 suggest that individuals in most state receive the minimum. Surprisingly, fuel price 

has increase over the period of one year from a mean of $ 2.603 (U.S Dollar) in 2007 to a mean of $ 

3.035(Appendix 5). Next, Toyota and Honda car dealer seems to be symmetrical distributed as the mean 

is at equal distance from the minimum and the maximum for 2007 and 2008.  Finally, table 1 reflects the 

fact that market share differ from state to state and also a decrease in market share in 2008. 
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Table 1: Descriptive Statistics 2007 and 2008 

  2007 2008 

Variables Unit Minimu

m 

Maximu

m 

Mean 

(SD) 

Minimu

m 

Maximu

m 

Mean 

(SD) 

Market Share % .0006 .00478 .00188 

(.0011) 

0.00060 0.00360 .00130 

(.00066) 

Fuel Price $ 2.364  3.124 2.603 

(.18129) 

2.869 3.47 3.035 

(.151) 

Income per 

capita 

$ 31013 54117 38908.5 

(5980.7) 

32397 51358 39844 

(5691) 

VMT Mls 7086 11791 9999.5 

(1280.2) 

6880 12721 9826 

(1358) 

Tax Incentives $ 560 1560 655.8 

(233) 

250 1560 683 

(344) 

 HOV 0 or 1 0 1 0.22 

(.430) 

0 1 .27 

(.452) 

Toyota Dealers % .04167 .10549 .06988 

(.01742) 

0.04295 0.11461 .07378 

(.01806) 

Honda Dealers % .01404 .23048 .08127 

(.04143) 

0.01584 0.23789 .08451 

(.04340) 

 

In order to understand the dependent variable, figure 1 illustrates the relative market share of hybrid cars 

in 2008. The market share of hybrid was stable in 2007, so the figure for both years is similar. The figure 

shows that market share varied between states. States which are renowned for their environmental 

awareness such as California, Oregon or Arizona are among those with the highest market share 

(Appendix 3). The figure also shows that neighbouring state have similar market share.  
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Figure 1: Market Share of Hybrid Car 2008 
 

 
Source: R.L. Polk 

 

Regression analysis 

The first regression is given as  

Shc = α + β1 Incomepercapita + β2 TaxIncentive +β3 FuelPrice + β4 VMT + β5 HOV + β6 ToyotaDealer + 

β7 HondaDealer +   

applying the data collected. This regression allows analysing the basic interpretation of each variable. It is 

also a good way to show the beta value (β) as a measurement to the sensitivity of each dependent 

variable.   

But, the scatter plot of the predicted residuals against the regression analysis shows presence of 

heteroskedasticity for the 2 years (Figure 2 and 3).  
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Figure 2: Residual plot 2007 
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Figure 3: Residual Plot 2008 

 
 

Therefore, the choice of the second specification, the log-log regression in line with (David, 2009) is 

legitimated, under the form: 

 

Log Shc = α + β1 log Income + β2 log Incentive +β3 log FuelPrice + β4 log VMT + β5 log HOV + β6 log 

ToyotaDealer + β7 log HondaDealer +   

 

The log-log regression in general gives a better fit to the data as indicated by the adjusted R squared score 

and also an absence of heteroskedasticity after graphical test (Appendix 4). The log-log form also 

provides the elasticity of the market share with respect to the dependent variables (Schuyler, 2004) 

The third regression tested is the log-linear as used by (Schwoon, 2008) where the log of market share is 

replaced by the logarithm of odds value based on the small value approximation.   

 

logShc = α + β1 Incomepercapita + β2 TaxIncentive +β3 FuelPrice + β4 VMT + β5 HOV + β6 ToyotaDealer 

+ β7 HondaDealer + .   

 

Although the results of this form are similar to the log-log form, the R squared
 
is the smaller therefore, the 

results are not included in the regression results table. 

 

Thus, in line with  (Diamond, 2008) the log-log regression is estimated by OLS and the results are 

presented in table 4. Column 1 and 2 present the results of the basic regression for 2007 and 2008. 

Column 3 and 4 show the same regression excluding the Toyota dealership and the Honda dealership for 

the 2 years. 
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Table 4: Market Share regression results for 2007 and 2008, impact of government incentives and 

socioeconomic predictors 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

              Dependent variable is Market Share in 2007 and 2008; t-statistics are in brackets 

              Independent Variables: Tax incentives- Federal and State tax 

                 Fuel price- $ average fuel price including tax 

                 Income – Income per capita  

                 VMT- Vehicle miles travelled 

                 HOV- HOV dummy where HOV is 1 and No HOV is 0 

                 Toyota Dealers- Toyota dealer per state  

                 Honda Dealers – Honda dealer per state    

 

The most important finding from Column 1 is that the relation between market share and monetary 

incentives is positive but not significant. As the table revealed 74.4% of the variation in the market share 

can be explained by the model. In 2007, the coefficients for fuel price, income, HOV, and Toyota dealers 

have the appropriate sign and are significant at less than .10 levels explaining that increase in fuel price is 

associated with a greater adoption of hybrids, a high income results in the purchase of hybrid, the 

convenience of HOV encourage consumer to adopt hybrids. Although, HOV seems significant, the value 

Variable 2007 

(1) 

2008 

(2) 

2007 

(3) 

2008 

(4) 

Constant -16.653 

(-1.060) 

-9.267 

(-.606) 

8.418 

(.363) 

1.302 

(.088) 

     

Log (tax incentive) .292 

(.944) 

.003 

(-.014) 

-.033 

(-.074) 

-.111 

(-.506) 

Log (Fuel price) 2.870 

(2.101) 

2.451 

(1.421) 

.936 

(.513) 

2.019 

(1.129) 

Log (per capita 

income) 

1.073 

(1.528) 

.456 

(.580) 

.340 

(.347) 

.087 

(.107) 

Log (VMT) -.362 

(-.397) 

-.387 

(-.429) 

-2.091 

(-1.698) 

-1.158 

(-1.495) 

HOV dummy .317 

(1.605) 

.034 

(.004) 

.485 

(1.891) 

.208 

(1.091) 

Log(ToyotaDealer) 1.371 

(4.163) 

.228 

(.504) 

  

Log(HondaDealer) -.461 

(-2.757) 

.363 

(2.050) 

  

     

N 26 26 26 26 

R2 .747 .406 .398 .263 

Adj R2 .649 .175 .247 .079 
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of coefficient (.317) is smaller compare to income and fuel price. Since the coefficient of the log-log 

specification can be explained in term of elasticity, this small coefficient implies that market share is less 

elastic with respect to HOV than with respect to income and fuel price. The coefficient of the proportion 

Toyota dealer is positive and significantly related to the market share of hybrids where Honda dealership 

is not (negative coefficient and not statistically significant). This means that the states with the highest 

number of Toyota dealers among other dealers are the state with the higher number of hybrid market 

share. However, the t-statistics for the constant, VMT and Honda dealers are negatives and insignificant.   

Surprisingly, in 2008 (Column 2) the results changed drastically, fuel price and Honda dealership were 

the only significant variable. HOV and Toyota dealers are no more significant, income and VMT 

maintain the same sign but decrease in magnitude.  Fuel price is significant at .10 levels with a positive 

coefficient that a sharp decrease compares to 2007 (1).  Moreover, the adjusted R squared values drop- off 

sharply from 0.649 to 0.175.  It should be mentioned that this results should be carefully handled because 

hybrid sales experience a sharp decline in 2008 of 58% compared to 2007 as a consequence of the 

economic recession and lower oil price (Choi and Oh, 2010). Also it should be note that fuel price 

increased in 2008 by more than $ 0.500 in all 27 states (see figure 5 and 6 Appendix). This implies that 

sales of hybrid cars greatly depend on economics conditions and fuel price.  

 

Column 3 shows the regression results when removing Toyota dealers and Honda dealers in 2007 to 

verify if the previous results are still robust. When removing dealerships, all coefficients are insignificant 

apart from HOV, its f score increases in significance at 5%. Fuel price and Income lose their significance, 

this confirm that HOV has an important impact on hybrid adoption. The negative coefficient of VMT 

confirms that the amount of mileage do not influence hybrid adoption. In column 4, no predictor is 

significant. However, the coefficient of Fuel price has increased compare to 2007 and is the largest 

among all variables, which indicates the influence of oil price in the sale of hybrids car in 2008.    

 

The most surprising result is the lack of significant positive relationship between market share and 

monetary incentives over the 2 years with a negative coefficient in Column 3 and 4.  The removal of 

dealerships may have reduced the explanatory power of the entire model as adjusted R squared dropped 

to 0.247 and 0.079. Factors such fuel price, change in government incentives may have also participated 

in the change the explanatory power. 

 

Comparison of findings, Implications and limitations 

 

Comparison of findings 

The findings are in accordance with previous researches. The positive impact of gas prices on the 

consumer adoption of hybrid cars has been confirmed by the study of Diamond (2006) Diamond (2008) 

and Gallagher and Muehlegger (2011). Even in time series data, the relationship was clearly present 

(Chandra et al, 2010). However the results are inconsistent with in term of VMT with Gallagher and 

Muehlegger (2011), as it appears to not have any impact on hybrid adoption.  

 

The impact of HOV has been proved more gradually. Diamond (2006) found that there is a moderate 

significant relation between market share and HOV. But, his study was made at a time when HOV was 

implemented only in Virginia. After 2006, more states implemented HOV lane access. (David, 2009) 

(Chandra et al., 2010) confirmed the positive correlation between HOV and market share and that higher 

hybrid sale is associates with higher fuel price. 
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The impact of government incentives in previous studies has been more debatable. Study have found that 

only state tax incentive is significant (Gallagher and Muehlegger, 2011) federal and other monetary 

incentive are not significant. However, the weak relationship between market share of hybrids and all 

monetary incentives have been proved by the research of analysts such as (David, 2009) (Diamond, 

2008). This difference in the results may be due to the model used and also because Gallagher and 

Muehlegger (2011) treated government incentives as heterogeneous whereas Diamond (2009) considered 

them as homogeneous.  

 

Policy Implications and Limitations 

 

Policy Implications  

Several major implications can be draw from these empirical results both to design the incentives 

targeting consumer adoption of hybrid cars and to design the adoption for green technology by consumer 

in general. According to the results fuel price and income have a significant impact in affecting the 

adoption of hybrids; therefore the policymakers have the option to promote adoption via income or fuel 

price. Although HOV seems to be significant, the low magnitude means that HOV access may not induce 

purchase of hybrid cars but may constitute a reward for the consumer who purchases hybrids. The 

increase in fuel price (either by state tax) can have a bigger impact on hybrid sales adding to the fact that 

the impact is extended to other fuel efficient vehicle not exclusively hybrids as well as influencing the 

manufacturers to invest in more fuel efficient technologies (Fullerton and Karney, 2010).   

   

However, the latest economic crisis has affected many economies around the world raising fuel price 

without the need to increase state and federal taxes. Hence the effect of fuel price on the adoption of 

hybrid can be effective without government intervention. Furthermore, consumer might be less willing to 

adopt hybrid if government intervenes by imposing tax on fuel instead of spending on tax credit. For the 

simple reason that tax credit appears more visible to the consumer than fuel taxes as the overall effective 

cost of fuel tax might be a burden in the long run. Additionally, fuel price is the most noticeable sign of 

saving and fuel economy for the consumer therefore it is reasonable that minor change in fuel price has an 

impact on the purchasing of hybrid. For example, fuel price reached the record $4.010 nationwide in 2008 

for 6 months that has provoked an increased in the demand for hybrids (Coad et al., 2009). But this 

volatility of fuel price make difficult to estimate the lifecycle cost of hybrid.  

 

It should be not that, the market share of hybrid is very small compare to the overall market of cars; 

therefore an increase in the sale of hybrid will have a small impact on the fuel consumption at a national 

level. 

 

Finally, government incentives can act as subsidy for automakers making them charge more for hybrids. 

Hence, monetary incentives can act as subsidies for automakers instead of inducing the adoption of 

hybrid. That can explain the weak relationship between monetary incentives and market share. Without 

the subsidy, automaker might sell hybrid at lower price anyway.   

 

Limitations 

The method used has some weaknesses that need to be point out. First, the relative smaller sample of 

dataset used and the uniqueness in circumstances for each state do not allowed giving a broader 

conclusion. A sample size of the 50 states disaggregates with different hybrid models available to the 

consumer would have increased the chance of understanding the interaction between the independent 
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variables and the effect of every hybrid model features on demand. Additionally, the choice of 2008 to 

measure the impact of government incentives and other socioeconomic factors may have mislead the 

results because in 2008 the economic crisis that threatened advanced economies, may have altered 

consumer choice.  

  

Furthermore, a cross sectional analysis has the inconvenience to have many problems in its explanatory 

capability in that relationship between variables could have different plausible interpretations. Since the 

regression will be conducted through OLS, there is a problem of sample and time bias. The data might be 

bias because 26 states are included in the data instead of 50. As a consequence, 24 states are not taken 

into account. Nevertheless, the 26 states represent more than 79% of total US hybrid registrations in 2007 

and 81% in 2008. A bias may exist in the time as this research could have included dataset dating from 

the year of the introduction of the first hybrid (2000 – Toyota Prius, Honda Insight) until 2008. Since 

state tax and federal tax incentives are in general implemented to last for a certain amount of time. The 

discontinuity of tax incentives should not be a big issue as state tax implemented in 2000 and 2001 

expired in 2005-2006 since then new tax incentives have been implemented.  

 

Also it is assumed in this analysis that states and federal taxes affect market share uniformly but it might 

be possible that the interaction of state and federal taxes can be complex and led to specific effect on 

consumer purchase decisions. Finally, cross sectional analysis results are difficult to interpret and to give 

policy recommendations. For instance this regression analysis did not consider trends overtime for 

individual states. A monthly or quarterly market share of hybrid cars for individual states would have 

given a more throughout analysis on the impact of tax incentives on the adoption of hybrids.  

 

Conclusion 

This study has empirically investigated government attempts to increase hybrid vehicles sales through 

monetary and non-monetary incentives. Firstly, the economic theory presented highlights the hybrid cars 

consumer behaviour in the adoption process.  Next, the literature on the topic was critically assessed and 

support for particular methods examined. Afterward, the regression model was presented and different 

variations of it carried out. The result of this investigation found a negative relation between government 

monetary incentives and the number of hybrid sold in 2007 and 2008. Furthermore, the proportion of 

carmaker dealerships in a state was found to influence consumers in their decision to adopt hybrid car. 

Conversely, non-monetary incentives have a significant positive effect on the adoption of hybrid car, as 

well as fuel prices. In addition, many coefficients in this log-log model were not significant. The findings 

about HOV lane access are robust because it is the only variable which is significant when removing car 

dealership from the model, which showed that consumer consider the benefits of HOV when making their 

purchase decision and can also stress the problem of congestion not necessarily environmental concerns.  

 

The implications of these findings and surveyed research for the adoption of hybrid cars by consumer are 

that federal and state incentives do not have a considerable impact on the consumer decision of adopting 

hybrid; most of the increases in recent hybrid sales are due to an increase in fuel prices and socio 

preferences rather than any government monetary incentives. In term of policy, this indicates that there is 

a need for more government interventions, particularly into designing better monetary incentives to 

stimulate accelerated consumer purchase of hybrid cars. Government policies aiming to raise fuel price 

encourage the adoption of hybrid cars but result in an increase in other commodities this can cause 

problem in the long run.  
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Further research on the topic is needed to completely understand the determinants of hybrid vehicles 

adoption and their impact. Adding more years of adoption data could give more detail about an indication 

of the shape and features of the diffusion curve for hybrids and allow the application of more 

sophisticated modelling techniques in order to develop broader policy conclusions.  

 

Bibliography 

   

 BARRO, R. J. and SALA-I-MARTIN, X. (1997) Technological Diffusion, Convergence, and Growth. 

Journal of Economic Growth, 2 (1), 1-26. 

BASS, F. M. (1969) A New Product Growth for Model Consumer Durables. Management Science, 15 

(5), 215-227. 

BESANKO, D., et al. (2010) Microeconomics.    John Wiley & Sons. 

BITSCHE, O. and GUTMANN, G. (2004) Systems for hybrid cars. Journal of Power Sources, 127 (1–2), 

8-15. 

BONNER, S. E. and SPRINKLE, G. B. (2002) The effects of monetary incentives on effort and task 

performance: theories, evidence, and a framework for research. Accounting, Organizations and 

Society, 27 (4–5), 303-345. 

CANES, M. (2003) Economics of hybrid electric vehicles. IAEE Newsletter. 13-17 

CHANDRA, A., et al. (2010) Green drivers or free riders? An analysis of tax rebates for hybrid vehicles. 

Journal of Environmental Economics and Management, 60 (2), 78-93. 

CHOI, H. and OH, I. (2010) Analysis of product efficiency of hybrid vehicles and promotion policies. 

Energy Policy, 38 (5), 2262-2271. 

COAD, A., et al. (2009) Consumer support for environmental policies: An application to purchases of 

green cars. Ecological Economics, 68 (7), 2078-2086. 

DAHL, C. and STERNER, T. (1991) Analysing gasoline demand elasticities: a survey. Energy 

Economics, 13 (3), 203-210. 

DAVID, D. (2009) The impact of government incentives for hybrid-electric vehicles: Evidence from US 

states. Energy Policy, 37 (3), 972-983. 

DE HAAN, P., et al. (2006) Does the hybrid Toyota Prius lead to rebound effects? Analysis of size and 

number of cars previously owned by Swiss Prius buyers. Ecological Economics, 58 (3), 592-605. 

DIAMOND, D. B. (2008). Public policies for hybrid-electric vehicles: The impact of government 

incentives on consumer adoption. Ph.D. George Mason University. 

DITTMAR, H. (1992) The social psychology of material possessions: to have is to be.    Harvester 

Wheatsheaf. 

EGGERS, F. and EGGERS, F. (2011) Where have all the flowers gone? Forecasting green trends in the 

automobile industry with a choice-based conjoint adoption model. Technological Forecasting and 

Social Change, 78 (1), 51-62. 

Electric Drive Transportation Association (2012) Hybrid Vehicle Sales Information. [online] EDTA. 

Available at: http://electricdrive.org/index.php?ht=d/Articles/cat_id/5514/pid/2549 [Accessed 

01/05/2012] 

FRANK, R. H. (2010) Microeconomics and behavior.    McGraw-Hill Irwin. 

 FULLERTON, D. and KARNEY, D. H. (2010) COMBINATIONS OF INSTRUMENTS TO ACHIEVE 

LOW-CARBON VEHICLE-MILES. France, Paris: Organisation for Economic Cooperation and 

Development. 



British Journal of Economics, Finance and Management Sciences 106 

January 2015, Vol. 10 (1) 

 

 

© 2015 British Journals ISSN 2048-125X 

 

 

GALLAGHER, K. S. and MUEHLEGGER, E. (2011) Giving green to get green? Incentives and 

consumer adoption of hybrid vehicle technology. Journal of Environmental Economics and 

Management, 61 (1), 1-15. 

GNEEZY, U. MEIER, S. REY-BIEL,P. (2011) When and Why Incentives (Don't) Work to Modify 

Behaviour. Journal of Economic Perspectives,25(4), 191-210. 

GORMAN, W. M. (1980) A Possible Procedure for Analysing Quality Differentials in the Egg Market. 

The Review of Economic Studies, 47 (5), 843-856. 

HIDRUE, M. K., et al. (2011) Willingness to pay for electric vehicles and their attributes. Resource and 

Energy Economics, 33 (3), 686-705. 

HUGHES, J., et al. (2007) Evidence of a Shift in the Short-Run Price Elasticity of Gasoline Demand. 

HYBRIDCARS. (2012) Global Warming & Your  Vehicle Choice. [online] Available at: 

http://www.hybridcars.com/global-warming/global-warming-your-vehicle-choice.html [Accessed 

23/03/2012] 

HYBRIDCENTER (2012) State and Federal Hybrid Incentives [online] Available at: 

http://go.ucsusa.org/hybridcenter/incentives.cfm [Accessed 30/03/2012] 

INTELLICHOICE (2008) Hybrid Survey2008 [online] Availableat: 

http://www.intellichoice.com/press/hybrid_survey_2008 [Accessed 14/04/2012] 

JAFFE, A. B., et al. (2005) A tale of two market failures: technology and environmental policy. 

Ecological economics, 54 (2-3), 164-174. 

LANE, B. and POTTER, S. (2007) The adoption of cleaner vehicles in the UK: exploring the consumer 

attitude–action gap. Journal of Cleaner Production, 15 (11–12), 1085-1092. 

LIPMAN, T. E. and DELUCCHI, M. A. (2006) A retail and lifecycle cost analysis of hybrid electric 

vehicles. Transportation Research Part D: Transport and Environment, 11 (2), 115-132. 

LOEWENSTEIN, G., et al. (2003) Projection Bias in Predicting Future Utility. The Quarterly Journal of 

Economics, 118 (4), 1209-1248. 

MACLEAN, H. L. and LAVE, L. B. (2003) Evaluating automobile fuel/propulsion system technologies. 

Progress in Energy and Combustion Science, 29 (1), 1-69. 

MATTHEW E, K. (2007) Do greens drive Hummers or hybrids? Environmental ideology as a 

determinant of consumer choice. Journal of Environmental Economics and Management, 54 (2), 

129-145. 

OGDEN, J. M., et al. (2004) Societal lifecycle costs of cars with alternative fuels/engines. Energy Policy, 

32 (1), 7-27. 

OZAKI, R. and SEVASTYANOVA, K. (2011) Going hybrid: An analysis of consumer purchase 

motivations. Energy Policy, 39 (5), 2217-2227. 

PINDYCK, R. and RUBINFELD, D. (2009) Microeconomics.    Pearson/Prentice Hall. 

ROGERS, E. M. (2003) Diffusion of Innovations, 5th Edition.    Free Press. 

SCHWOON, M. (2008) Learning by doing, learning spillovers and the diffusion of fuel cell vehicles. 

Simulation Modelling Practice and Theory, 16 (9), 1463-1476 

TIMMOR, Y. and KATZ-NAVON, T. (2008) Being the same and different: A model explaining new 

product adoption. Journal of Consumer Behaviour, 7 (3), 249-262. 

THALER, R. H. and SUNSTEIN, C. R. (2008) Nudge: Improving Decisions About Health, Wealth, and 

Happiness.    Yale University Press. 

VERNER-FILION, J., et al. (2012) On the accuracy of affective forecasting: The moderating role of 

passion. Personality and Individual Differences, 52 (7), 849-854. 

WAGNER, S. A. (2003) Understanding Green Consumer Behaviour: A Qualitative Cognitive Approach.    

Routledge. 

http://www.hybridcars.com/global-warming/global-warming-your-vehicle-choice.html
http://go.ucsusa.org/hybridcenter/incentives.cfm


British Journal of Economics, Finance and Management Sciences 107 

January 2015, Vol. 10 (1) 

 

 

© 2015 British Journals ISSN 2048-125X 

 

 

WEBER, C. and PERRELS, A. (2000) Modelling lifestyle effects on energy demand and related 

emissions. Energy Policy, 28 (8), 549-566. 

WELSCH, H. and KÜHLING, J. (2010) Pro-environmental behavior and rational consumer choice: 

Evidence from surveys of life satisfaction. Journal of Economic Psychology, 31 (3), 405-420. 

 WIEDMANN, K.-P., et al. (2011) Adoption barriers and resistance to sustainable solutions in the 

automotive sector. Journal of Business Research, 64 (11), 1201-1206. 

 

  Appendices 

 

  Appendix 1: Hybrid passenger vehicle sales by model 2008 

 

 
Source: United Nation Environmental Programme (2008 ) 
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Appendix 2:  Hybrid Passenger vehicle sales by model 2007 

 

 
Source: UNEP 2007, Electric Drive Transport Association, 2007 
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Appendix 3:  State Ranking of Market Share of Hybrid cars (Largest to smallest) 

 

Rank 2007  Cars 2008  Cars 

1 Oregon Oregon 

2 California Nevada 

3 Arizona California 

4 Washington Arizona 

5 Maryland Connecticut 

6 Massachusetts Maryland 

7 Virginia Washington 

8 Nevada Massachusetts 

9 Florida Virginia 

10 New Jersey New York 

11 North Carolina New Jersey 

12 Illinois Michigan 

13 Connecticut Illinois 

14 New York North Carolina 

15 Texas South Carolina 

16 Pennsylvania Wisconsin 

17 Michigan Minnesota 

18 South Carolina Florida 

19 Minnesota  Missouri 

20 Iowa Pennsylvania 

21 Indiana Iowa 

22 Wisconsin Texas 

23 Georgia Tennessee 

24 Missouri Indiana 

25 Tennessee Georgia 

26 Ohio Ohio 

Source: HybridCars 2007/2008, R.L.Rolk 2007/2008 
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Appendix 4: Residual plot 2007/2008 
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Appendix 5: Fuel price frequency distribution 2007-2008 

 Fuel Price 2007 
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 Appendix 6: Cumulative Cost of hybrid ownership by year (in Dollars) 

 
Source: Department of Energy 2011, Hybridcars 2008 
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Appendix 7: Total cost of ownership over five years 

Hybrid Vehicle Non-Hybrid 

Vehicle 

MSRP 

Comparison 

5- year 

Total Cost 

of 

Ownership 

Comparison 

Expected vs 

Actual Cost 

Performance 

2008 Chevrolet 

Malibu Hybrid 

2008 Chevrolet 

Malibu LT 

$1,510    $ 439 $1,699 

2008 Chevrolet 

tahoe Hybrid 

2WD 

2008 Chevrolet 

Tahoe LTZ 

2WD 

$3,950   $1,999 $2,711 

2008 Chevrolet 

Tahoe Hybrid 

4WD 

2008 Chevrolet 

Tahoe LTZ 

4WD 

$3,905   $3,278 $1,987 

2008 Ford 

Escape Hybrid 

2WD 

2008 Ford 

Escape Limited 

2WD 

$2,500  $5,549 $7,232 

2008 Ford 

Escape Hybrid 

4WD 

2008 Ford 

Escape Limited 

4WD 

$2,500  $4,561 $6,250 

2008 GMC 

Yukon Hybrid 

2WD 

2008 GMC 

Yukon Denali 

2WD 

$3,560   $2,095 $1,347 

2008 GMC 

Yukon Hybrid 

4WD 

2008 GMC 

Yukon Denali 

4WD 

$3,375   $3,369    $104 

2008 Honda 

Civic Hybrid 

2008 Honda 

Civic EX 

(Auto) 

$3,090  $2,634 $4,758 

2008 Honda 

Civic Hybrid 

w/Navigation 

2008 Honda 

Civic EX 

w/Navigation 

(Auto) 

$3,090  $2,529 $4,655 

2008 Lexus GS 

450h 

2008 Lexus GS 

460 

$2,280       $965     $809 

2008 Lexus LS 

600h L 

2008 Lexus LS 

460 L 

$32,500 $25,134  $3,584 

2008 Lexus RX 

400h 2WD 

2008 Lexus RX 

350 FWD 

$3,880    $1,623 $1,151 

2008 Lexus RX 

400h AWD 

2008 Lexus RX 

350 AWD 

$3,880    $1,117 $1,660 

2008 Mercury 

Mariner Hybrid 

2WD 

2008 Mercury 

Marine Premier 

2WD 

$3,140   $5,031 $7,133 

2008 Mercury 

Mariner Hybrid 

2008 Mercury 

Mariner 

$3,140   $4,287 $6,385 
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Source: 

intelliChoice 2008 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4WD Premier 4WD 

2008 Nissan 

Altima Hybrid 

2008 Nissan 

Altima S (Auto) 

$4,490      $703 $4,020 

2008 Saturn 

Aura Hybrid 

2008 Saturn 

Aura XE 

$2,395      $631 $2,484 

2008 Saturn 

VUE Hybrid 

2008 Saturn 

VUE XE FWD 

$2,920   $1,471 $3,870 

2008 Toyota 

Camry Hybrid 

2008 Toyota 

Camry SE 

(Auto) 

$2,960          $78 $2,661 

2008 Toyota 

Highlander 

Hybrid 4WD 

2008 Toyota 

Highlander 

4WD 

$4,950    $2,413 $1,697 

2008 Toyota 

Highlander 

Hybrid Limited 

4WD 

2008 Toyota 

Highlander 

Limited 4WD 

$5,800    $2,998 $1,295 

2008 Toyota 

Prius 

2008 Toyota 

Camry (Auto) 

$2,855   $3,430 $5,529 

2008 Toyota 

Prius Standard 

2008 Toyota 

Camry (Auto) 

$1,480   $4,450 $5,942 

2008 Toyota 

Prius Touring 

2008 Toyota 

Camry LE 

(Auto) 

$2,295   $3,284 $5,272 
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Appendix 8: Summary of data for 2007 

State Market 

share 

Gasolin

e price 

$ per 

gal  

Income 

per 

Capita 

$ 

Tax 

Incentiv

e 

$ 

HOV 

Allowe

d 

VMT 

per 

cap 

Toyota 

Dealershi

p 

% 

Honda 

Dealershi

p 

% 

California 0.003729

8 

3.124 41,571 560 Yes 8,982 0.105490 0.163413 

Florida 0.002123

2 

2.455 38,444 560 Yes 11,294 0.078616 0.069034 

New York 0.001644

3 

2.5835 47,385 560 No 7,086 0.070520 0.070027 

Texas 0.001580

5 

2.484 37,187 560 No 10,184 0.070214 0.069825 

Illinois 0.001854

9 

2.567 40,322 1560 No 8,363 0.059128 0.080324 

Washington 0.003427

9 

2.779 38,414 560 No 8,803 0.086734 0.079042 

Virginia 0.002535

2 

2.469 41,347 560 Yes 10,643 0.074141 0.065488 

Pennsylvania 0.001578

1 

2.595 38,788 1060 No 8,743 0.054635 0.053894 

Massachuset

ts 

0.002550

0 

2.577 49,082 860 No 8,538 0.080769 0.079115 

Arizona 0.003508

9 

2.536 33,029 560 Yes 9,933 0.094117 0.092100 

New Jersey 0.002042

5 

2.425 49,194 560 Yes 8,767 0.071550 0.096634 

Maryland 0.002768

6 

2.556 46,021 560 No 10,057 0.086486 0.097015 

North 

Carolina 

0.001950

7 

2.564 33,636 560 No 11,433 0.063218 0.083882 

Oregon 0.004783

2 

2.728 34,784 560 No 9,273 0.093862 0.140420 

Ohio 0.000600

2 

2.975 34,874 560 No 9,648 0.056065 0.230489 

Michigan 0.001150

2 

2.924 35,086 560 No 10,387 0.042912 0.078366 

Connecticut 0.001825

8 

2.638 54,117 810 No 9,152 0.073846 0.125603 

Georgia 0.000729

3 

2.364 33,457 560 Yes 11,791 0.069805 0.087815 

Wisconsin 0.000837

1 

2.677 36,047 560 No 10,621 0.044189 0.043612 

Minnesota 0.001019

4 

2.576 41,034 560 No 11,011 0.041666 0.051489 

Indiana 0.000856 2.476 33,616 560 No 11,265 0.058270 0.073324 
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6 

Missouri 0.000713

6 

2.456 34,389 560 No 11,764 0.055666 0.044900 

Tennesse 0.000619

4 

2.445 33,280 560 No 11,561 0.072429 0.051278 

South 

Carolina 

0.001020

4 

2.43 31,013 1,000 No 11,595 0.069696 0.068753 

Iowa 0.000945

7 

2.578 35,023 560 No 10,459 0.046511 0.057451 

Nevada 0.002413

6 

2.693 40,480 560 No 8,633 0.096491 0.086176 

Source: Hybridcars 2007, Hybridcenter2007, EDTA 2007,  
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Appendix 9: Summary of data for 2008 

State Market 

share 

Gasoline 

Price $ 

per gal 

Income 

per 

Cap $ 

Tax 

Incentive 

HOV 

allowed 

VMT 

per 

cap 

Toyota 

Dealers  

% 

Honda 

Dealers 

% 

California     0.002029 3.093 43641 560 yes  8904 0.114611 0.175932 

New York       0.001392 3.073 48753 560 no   6880 0.071834 0.07061 

Texas          0.000793 2.913 37774 560 no   9676 0.072409 0.069753 

Florida        0.000874 2.923 39893 560 yes  10281 0.081257 0.072805 

Illinois       0.001149 2.982 42347 1560 no   8222 0.063123 0.087523 

Virginia       0.00142 2.937 44224 560 yes  10590 0.07635 0.0651 

Washington     0.001536 3.232 42857 560 no   8483 0.091644 0.087914 

Pennsylvania   0.000857 3.044 40140 1060 no   8664 0.060164 0.060024 

New Jersey     0.00135 2.929 51358 560 yes  8480 0.076642 0.107816 

Arizona        0.001879 2.964 34335 560 yes  9481 0.094862 0.091565 

Massachusetts  0.001523 3.23 51254 560 no   8388 0.091503 0.081381 

Maryland       0.001671 2.995 48378 560 no   9767 0.093568 0.110867 

North 

Carolina 

0.001088 3.047 35344 560 no   11029 0.067073 0.085193 

Ohio           0.000604 2.975 36021 560 no   9429 0.061043 0.237894 

Oregon         0.003604 2.988 41985 560 no   9689 0.098485 0.015839 

Michigan       0.001217 2.952 33208 1560 no   12721 0.042953 0.065477 

Connecticut    0.001767 3.47 33768 560 no   9064 0.07947 0.061592 

Georgia        0.000621 2.921 32397 560 yes  11260 0.074653 0.091553 

Wisconsin      0.000938 3.053 37767 560 no   10210 0.047038 0.048037 

Minnesota      0.000921 3.128 43037 560 no   11109 0.046117 0.047541 

Indiana        0.00074 2.869 34605 560 no   11130 0.06163 0.094103 

Missouri       0.000863 3.4 36631 560 no   11549 0.058333 0.046667 

Tennessee      0.000776 3.057 34976 1560 yes  11178 0.07561 0.080645 

South 

Carolina 

0.001066 2.91 32666 560 no   11071 0.072327 0.060529 

Iowa           0.000829 2.929 37402 560 no   10229 0.050793 0.06 

Nevada         0.002344 2.915 41182 560 no   7992 0.094828 0.120795 

Source: Hybridcars 2008, Hybridcenter2008, EDTA 2008,  
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Appendix 10: Regression Results 2007 Model 

Summary 

Model 

R 

R 

Square 

Adjusted 

R 

Square 

Std. 

Error of 

the 

Estimate 

  1 .864 .747 .649 .35490 

 

Descriptive Statistics 

  
Mean 

Std. 

Deviation N 

lnMarketShare -6.4443 .59873 26 

lnIncomePerCapita 10.5584 .14608 26 

DumHOV .23 .430 26 

lnGasolinePrice .9544 .06698 26 

lnVMT 9.2021 .13228 26 

lnTaxIncentive 6.4449 .26515 26 

lnToyotaDealer -2.6921 .25864 26 

lnHondaDealer -2.6207 .49896 26 

 

Coefficientsa 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. B 

Std. 

Error Beta 

1 (Constant) -

16.653 

15.706 
  

-

1.060 

.303 

lnIncomePerCapita 1.073 .702 .262 1.528 .144 

DumHOV .317 .202 .228 1.568 .134 

lnGasolinePrice 2.870 1.366 .321 2.101 .050 

lnVMT -.362 .911 -.080 -.397 .696 

lnTaxIncentive .292 .309 .129 .944 .358 

lnToyotaDealer 1.371 .329 .592 4.163 .001 

lnHondaDealer -.461 .167 -.384 -

2.757 

.013 
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Appendix 11: Regression results 2008 

 

Descriptive Statistics 

  
Mean 

Std. 

Deviation N 

lnMarketShare -6.8303 .42900 26 

lnIncomePerCapita 10.5832 .13929 26 

DumHOV .27 .452 26 

lnGasolineprice 1.1093 .04790 26 

lnVMT 9.1833 .14140 26 

lnTaxIncentive 6.4397 .39404 26 

lnToyotaDealerships -2.6366 .25327 26 

lnHondaDealerships -2.5814 .49231 26 

 

Model Summary 

Model 

R 

R 

Square 

Adjusted 

R 

Square 

Std. 

Error of 

the 

Estimate 

  1 .637 .406 .175 .38963 

 

Coefficientsa 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. B 

Std. 

Error Beta 

1 (Constant) -9.267 15.216   -.609 .550 

lnIncomePerCapita .456 .786 .148 .580 .569 

DumHOV .034 .227 .035 .148 .884 

lnGasolineprice 2.451 1.725 .274 1.421 .172 

lnVMT -.387 .901 -.128 -.429 .673 

lnTaxIncentive -.003 .235 -.003 -.014 .989 
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lnToyota Dealers .228 .452 .135 .504 .620 

lnHondaDealers .363 .177 .417 2.050 .055 

 

 

 


